Euklidovské transformácie

Euklidovské - metrické transformácie zachovávajú velkosť útvaru, menia iba jeho polohu v priestore. Vzťah medzi súradnicami bodov vzoru a obrazu v danej transformácii vyjadrujú rovnice transformácie. Matica lineárnej transformácie je maticou tejto sústavy rovníc:

(x, y, z, 1)  (x´, y´, z´, 1)

x´ = f(x, y, z),  y´ = g(x, y, z),  z´ = h(x, y, z)

A´ = A .T
identita
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x´ = x



y´ = y



z´ = z



A´ = A .TI
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rovinová súmernosť podľa súradnicovej roviny  = xy
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x´ = x


y´ = y


z´ = -z


A´ =  A .TSp
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osová súmernosť podľa súradnicovej osi z
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x´ = - x


y ´ = - y
[image: image46.png]




z´ = z 



A´ =  A .TSz

stredová súmernosť podľa začiatku súradnicovej sústavy O
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x´ = - x


y ´ = - y


z´ = -z


A´ = A .TSO 
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otáčanie okolo osi z o uhol 
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x´= x cos - y sin


y ´= x sin + y cos


z´= z
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A´= A .TOz

posunutie o vektor (m, n, p, 0)
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x ´= x + m


y ´= y + n


z´= z + p


A´= A .TP
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posunutá rovinová súmernosť podľa súradnicovej roviny  

s posunutím o vektor (0, c, 0, 0)
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x ´= x


y ´= y


z´= -z + c


A´= A . TPSp
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posunutá osová súmernosť podľa súradnicovej osi z s posunutím o vektor (c,0,0,0)
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x ´= - x + c



y ´ = - y


z´ = z



A´ = A . TPSz
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otočená rovinová súmernosť podľa súradnicovej roviny  okolo súradnicovej osi x
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x ´ = - x


y ´= y cosj - z sinj


z´ = y sinj + z cosj


A´ = A . TOSn
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skrutkový pohyb okolo osi z s posunutím o vektor (0,0,v,0) pre uhol otočenia 
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x ´ = x cos - y sin


y ´ = x sin + y cos


z´ = z +v


A´ = A . TS
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Determinant matice TM  každej metrickej transformácie má hodnotu , platí |TM|2 = 1.

Afinné transformácie priestoru E3

Afinné transformácie nezachovávajú veľkosti úsečiek a uhlov. Špeciálnu množinu afinných transformácií tvoria podobnosti, zachovávajúce veľkosť uhlov. Každá euklidovská transformácia je afinnou transformáciou (podobnosťou) v E3. 

rovnoľahlosť s daným stredom O 

a nenulovým koeficientom rovnoľahlosti s (zmena mierky).

[image: image61.png](coszp sing 0 0)

—sing cos¢ 0 0
0 0 10
0 0 vi1

Ts=




x´= sx


 x ´= x

y´= s y


 y ´= y

z´= s z
 

z ´ = z
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A´ = A . TR  = (sx, sy, sz, 1) = s(x, y, z, [image: image2.wmf]1

s
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Zložením rovnoľahlostí na súradnicových osiach x, y a z so stredmi v začiatku súradnicovej sústavy a koeficientami a, e, i (nenulové mierky na súradnicových osiach v danom poradí) dostaneme afinnú transformáciu, ktorá už nie je podobnosťou.

mierky na súradnicových osiach x, y a z s koeficientami a, e, i v danom poradí
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x´ = ax
 



y´ = ey


z´ = iz


h = 1



A´ = A . TR  = (ax, ey, iz, 1) 
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všeobecná afinná transformácia
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|TA|  0,

je maticou

sústavy rovníc
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   A (x, y, z, 1) 
osová afinita medzi rovinou  = xy a rovinou ´ = xA´ s osou v osi x a odpovedajúcou si dvojicou bodov A(a, b, 0, 1) A'(d, e, f, 1), b  0, f  0, so smerom afinity určeným priamkou s = AA' so smerovým vektorom [image: image3.wmf]s
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x´ = bx + (d - a)y


y ´ = ey


z´ = fy + bz


h´ = b
A´ = A . TA = 
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= (bd, be, bf, b) = b(d, e, f, 1)

Projektívne transformácie E3

Projektívnou transformáciou rozšíreného euklidovského priestoru E3 je každá lineárna geometrická transformácia priestoru na seba. Nazýva sa kolineácia. Okrem incidencie zachováva dvojpomer štyroch bodov na priamke. Všetky uvedené euklidovské a afinné transformácie sú kolineáciami so špeciálnymi vlastnosťami a invariantnými prvkami. Analytická reprezentácia projektívnej transformácie je regulárna matica s reálnymi prvkami
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Základný tvar matice reprezentujúcej stredovú kolineáciu medzi rovinou p=xy a rovinou p'=xA' K={S=(s1, s2, s3,1), o=x, A=(a,b,0,1)®A'=(x´,y´,c,1)}, s3¹0, b¹0, c¹s3
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(x,z,y,1)®(x´,y´,z´,h´)



x´=bx+dy+gz



y´=ey+kz



z´=cy+iz



h´=b


A´=A.Tk=(ab2+bd,be,bc,b)=b(ab+d,e,c,1)
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Matice premietania
Stredové premietanie
Nech stred premietania je bod S=(a,b,c,1) pre c¹0, (príp. b¹0) a priemetòa je rovina p=xy, (príp. n=xz), dištancia je d=c (d=b). Analytická reprezentácia stredového premietania je matica
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x´=cx-az



y´=cy-bz



z´=0



h´=-z+c
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x´=bx-ay
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z´=-cy+bz
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Stredu premietania nie je priradený žiadny obraz, nemá priemet.

Rovnobežné premietanie

Je to špeciálny prípad stredového premietania, keï stred S je nevlastným bodom priestoru ¥E3.


Nech [image: image17.wmf]s
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 c¹0, (príp. b¹0) je smerový vektor smeru premietania s a rovina p=xy (príp. n=xz) je priemetòa. Analytická reprezentácia rovnobežného premietania je matica
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x´=cx-az
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Kolmé premietanie je také rovnobežné premietanie, pri ktorom sú všetky premietacie priamky smeru s kolmé na priemetòu. Analytické reprezentácie kolmého premietania do p, n, m sú matice
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Matice zobrazovacích metód


Premietanie je analyticky reprezentované maticou premietania. Jej všeobecný tvar získame ako súèin matíc geometrických transformácií, pomocou ktorých postupne transformujeme súradnicovú sústavu Oxyz zo základnej polohy (súradnicové osi x a y ležia v nákresni, os z je kolmá na nákresòu) do polohy všeobecnej (v nákresni leží len bod  O) (obr. 1.48). Súradnicovú sústavu otoèíme okolo osi  z o uhol f=p+a a okolo osi x o uhol y = +e.

Platí



sin(p+a)=-sin a, cos(p+a)= -cos a





sin(+e)=-cos e, cos() = sin e 
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Analytické reprezentácie týchto otáèaní sú matice
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Rovnobežné, príp. stredové premietanie do nákresne (p=xy) je analyticky reprezentované maticou PRp, príp. PSp . Súèinom príslušných matíc dostaneme všeobecný tvar matice premietania. Kolmé premietanie do pôdorysne p=xy je reprezentované maticou
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Vo¾bou azimutu a a elevácie e z intervalu <-360°,360°> získame (obr. 1.49):


1. a=e=0°


nárys (poh¾ad spredu)


2. a=0°, e=90°

pôdorys (poh¾ad zhora)


3. a=90°, e=0°

bokorys ¾avý (poh¾ad z¾ava)


4. a=-90°, e=0°

bokorys pravý (poh¾ad sprava)


5. a=0°, e=-90°

podh¾ad (poh¾ad zdola)


6. a=180°, e=90°

poh¾ad zozadu


7. a=±45°, e=±45°

izometria (obr. 1.47c)


8. a=45°, e¹0°, ±45°, ±90°, ±135°, ±180° , ±225° , ±270° , ±315°, ±360°






dimetria (obr. 1.47b)


9. a, e¹0°, ±45°, ±90°, ±135°, ±180° , ±225° , ±270° , ±315°, ±360°






trimetria (obr. 1.47a)
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Mongeova projekcia (d¹0)
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Kolmá axonometria (a,e¹0°,±90°,±180°,±270°,±360°)
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Lineárna perspektíva

Stred premietania S=(0,0,-d,1), dištancia (vzdialenos� oka od nákresne) d=30
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Dvojstredové premietanie (stereoskopické)

Stredy premietania 1S=(a,b,-d,1), 2S=(-a,b,-d,1), dištancia (vzdialenos� oka od nákresne) d=30, |1S2S|=2b=6,5cm (priemerná vzdialenos� oèí)
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0

$\left\{ A_nB_n\right\} _{n=1}^\infty $Arial CE,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,12,0,0,0,0,0

$\BF T_I=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 1 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_Z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Helv,34,12,0,0,0,0,0

$\BF T_{SO}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$T_{O_Z}=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_P=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ m & n & p & 1\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}+l\BF .\overline{c}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>R  

<-'><:f220,rSymbol,>=<:f220,BHelv,> (sx,sy,sz,1)<:f220,rSymbol,> =<:f220,BHelv,> s(x,y,z,<:A4>)



<:R><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Zlo</^>en<\m>m rovno</~>ahlost<\m> na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f,2Times New Roman CE,>, <:f,BHelv,>y<:f,2Times New Roman CE,> a 

<:f,BHelv,>z<:f,2Times New Roman CE,> so stredmi v za<\h>iatku s<\z>radnicovej s<\z>stavy a koeficientami 

<:f,BHelv,>a<:f,2Times New Roman CE,>, <:f,BHelv,>e<:f,2Times New Roman CE,>, 

<:f,BHelv,>i <:f>(nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach v danom porad<\m>) dostaneme afinn<\z> transform<\a>ciu, ktor<\a> u</^> nie je podobnos</]>ou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A7><:f220,BHelv,>		



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,1)<:f>



<+B><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7190,1,7920,1,8640,><:f220,BHelv,>		x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ax



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ey



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> iz



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>h</t>=1



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7019,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>A 

<:f,rSymbol,><-'>=<:f>(<:f,BHelv,>ax<:f,2Times New Roman CE,>,<:f,BHelv,>ey<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>iz<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>1<:f>)



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	V</Z>eobecn<\a> afinn<\a> transform<\a>cia je analyticky vyjadren<\a> regul<\a>rnou line<\a>rnou maticou



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:R>	<:A8>,  |<:f,BHelv,><+!>T<-!><+'>A<-'><:f>| <:f,rSymbol,></y><:f,BHelv,> 0, 

<:f,2News Serif EE,>ktor<\a> je maticou s<\z>stavy rovn<\m>c<:f><:f,BHelv,> 

<:f><:f,BHelv,> <:f><:A14>



<+B><:f,BHelv,>A<:f,rSymbol,>=<:f,2Times New Roman CE,>(<:f,BHelv,>x,y,z,1<:f,2Times New Roman CE,>)<:f,rSymbol,></n><:f><:A3>





<+C>	Koeficienty <:f,BHelv,>a<:f> a</^> <:f,BHelv,>i<:f>, <:f,BHelv,>m<:f>, 

<:f,BHelv,>n<:f>, <:f,BHelv,>p<:f>, <:f,BHelv,>s<:f> (<:f,BHelv,>s<:f,rSymbol,></y><:f>0) maj<\z> zrejm<\}> geometrick<\}> v<\}>znam 



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>	a<:f>, <:f,BHelv,>e<:f>, <:f,BHelv,>i<:f>		nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f>, <:f,BHelv,>y<:f>,<:f,BHelv,> z<:f>



<+C><:I0,0,3135,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>s<:f>			koeficient rovno</~>ahlosti so stredom v za<\h>iatku s<\z>radnicovej s<\z>stavy



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>m<:f>, <:f,BHelv,>n<:f>, <:f,BHelv,>p	<:f>		s<\z>radnice vektora posunutia



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>b<:f>, <:f,BHelv,>c<:f>, <:f,BHelv,>f<:f>, <:f,BHelv,>d<:f>, 

<:f,BHelv,>g<:f>, <:f,BHelv,>h<:f>		koeficienty v</Z>eobecnej afinnej transform<\a>cie.



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Osov<\a> afinita roviny <:f,rSymbol,>a<:f> na rovinu <:f,rSymbol,>a<:f,BHelv,>'<-!><:f>



<+C><:R>	Afinn<\a> transform<\a>cia, ktorej samodru</^>n<\}>mi prvkami je bodovo invariantn<\a> vlastn<\a> priamka - mno</^>ina v</Z>etk<\}>ch samodru</^>n<\}>ch bodov transform<\a>cie (os afinity 

<:f,BHelv,>o<:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f,BHelv,>'<:f>) a (nie bodovo) samodru</^>n<\a> ka</^>d<\a> priamka osnovy priamok (smer afinity 

<:f,BHelv,>s<:f,rSymbol,><\K><:f><:f,rSymbol,>a, <:f,BHelv,>s<:f,rSymbol,><\K><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f>), sa naz<\}>va 

<+!>osov<\a> afinita<-!>.	



<+C><:#558,9074>	Osov<\a> afinita je jednozna<\h>ne ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>A<:f> a <:f,BHelv,>A'<:f> (<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA<:f>, 

<:f,rSymbol,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA'<:f>). Priamku 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA</t> <:f>naz<\}>vame smer afinity 

<:f,BHelv,>s<:f> (obr. 1.8). 



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> <:f,rSymbol,><\N><:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, ktor<\}> n<\a>jdeme pod</~>a nasleduj<\z>cich pravidiel:



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	1. Bod <:f,BHelv,>B'<:f> le</^><\m> na priamke <:f,BHelv,>s<+&>B<-&><:f> zo smeru afinity 

<:f,BHelv,>s<:f> prech<\a>dzaj<\z>cej bodom <:f,BHelv,>B<:f>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>s<+&>B<:f> 

<-&>||<:f,BHelv,> s<:f>. V</Z>etky spojnice navz<\a>jom si odpovedaj<\z>cich bodov v osovej afinite s<\z> priamkami jednej osnovy ur<\h>enej smerom 

<:f,BHelv,>s<:f>,  <:f,BHelv,>AA'<:f>||<:f,BHelv,>BB'<:f>||<:f,BHelv,>CC'<:f>||...||<:f,BHelv,> s<:f> .



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f> pret<\m>na os afinity 

<:f,BHelv,>o<:f> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m> prech<\a>dza</]> aj jej afinn<\}> obraz. Ak sa priamka 

<:f,BHelv,>a <:f>zobraz<\m> do priamky <:f,BHelv,>a'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a'<:f,rSymbol,>=<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>, kde 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f>. Nech 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f>, obraz <:f,BHelv,>a'<:f> tejto priamky v danej afinite mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f> na osi afinity. Priamky smeru osi afinity maj<\z> nevlastn<\i> samodru</^>n<\i> body.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	3. Osov<\a> afinita zachov<\a>va incidenciu, preto obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f> mus<\m> by</]> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f>, ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f> a <:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>. Afinn<\}>m obrazom  bodu 

<:f,BHelv,>B<:f> je bod <:f,BHelv,>B'<:f,rSymbol,>=<:f,BHelv,>a'<:f,rSymbol,><\G> 

<:f,BHelv,>s<+&>B<-&><:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Priemetom afinne zdru</^>en<\}>ch rov<\m>n <:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f></t> a smeru afinity 

<:f,BHelv,>s<:f> na rovinu (pri<\h>om priemetom </^>iadnej z rov<\m>n 

<:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f,2Times New Roman CE,></t><:f> nie je priamka a priemetom smeru 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t> a osi afinity <:f,BHelv,>o<:f> s<\z> dve r<\t>znobe</^>n<\i> priamky), z<\m>skame osov<\z> afinitu v roz</Z><\m>renej euklidovskej rovine 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>E<+&>2<-&><:f>. Je ur<\h>en<\a> samodru</^>nou osou afinity (priemet priese<\h>nice 

<:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f></t>) a dvojicou odpovedaj<\z>cich si bodov (priemety bodov 

<:f,BHelv,>A<:f,rSymbol,><\N>a<:f>, <:f,BHelv,>A<:f></t><:f,rSymbol,><\N>a<:f></t>) v smere<:f,2Times New Roman CE,> afinity<:f,BHelv,> (<:f,2Times New Roman CE,>priemet<:f,BHelv,> s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t>) (obr 1.9). Pod</~>a op<\m>san<\i>ho al

goritmu zostroj<\m>me afinn<\}> obraz <:f,BHelv,>B<:f></t> </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>B<:f> roviny.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Priamka <:f,BHelv,>u<:f> zo smeru osi afinity prech<\a>dzaj<\z>ca bodom 

<:f,BHelv,>A<:f> m<\a> samodru</^>n<\}> nevlastn<\}> bod  <+'><:f,rSymbol,></e><:f,BHelv,><-'>1<:f>, ktor<\}> je z<\a>rove<\r> bodom jej obrazu 

<:f,BHelv,>u'<:f>. Bodom <:f,BHelv,>A'<:f> (obrazom bodu <:f,BHelv,>A<:f>)  prech<\a>dza priamka 

<:f,BHelv,>u'<:f> v smere osi afinity <:f,BHelv,>o<:f> (obr. 1.10).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Dve priamky (<:f,BHelv,>b<:f>||<:f,BHelv,>d<:f>) jedn<\i>ho smeru sa v osovej afinite zobrazia op<\d></]> do priamok jedn<\i>ho smeru (<:f,BHelv,>b'<:f>||<:f,BHelv,>d'<:f>), r<\t>znobe</^>n<\i> priamky (<:f,BHelv,>a<:f,rSymbol,></t><:f,BHelv,>b<:f>) do r<\t>

znobe</^>iek (<:f,BHelv,>a'<:f,rSymbol,></t><:f,BHelv,>b'<:f>), pri<\h>om priese<\h>n<\m>k obrazov (<:f,BHelv,>B'<:f>) je obrazom priese<\h>n<\m>ka vzorov (<:f,BHelv,>B<:f>). Stred 

<\z>tvaru (<:f,BHelv,>S<:f>) sa zobraz<\m> do stredu obrazu <\z>tvaru (<:f,BHelv,>S'<:f>). Nezachov<\a>vaj<\z> sa ani uhly ani d<\e></^>ky 

<\z>se<\h>iek (obr. 1.11).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Na priamkach jedn<\i>ho smeru sa v</Z>ak <\z>se<\h>ky rovnako skracuj<\z>, pr<\m>padne predl</^>uj<\z> (|<:f,BHelv,>AD<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>BC<:f>|, |<:f,BHelv,>A'D'<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>B'C'<:f>|). Iba na priamkach zo smeru osi a

finity ost<\a>vaj<\z> d<\e></^>ky <\z>se<\h>iek zachovan<\i> v p<\t>vodnej ve</~>kosti (|<:f,BHelv,>AC<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A</t>C</t><:f>|).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Afinn<\}>m obrazom kru</^>nice je elipsa (pr<\m>padne kru</^>nica).



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Osov<\a> afinita <:f,"Rukopis,>A<:f> nech je ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f,2Symbol,> =<:f> {<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>,<:f,BHelv,> s 

<:f,rSymbol,>=<:f,BHelv,> OO'<:f>}



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A13>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Obrazom kru</^>nice <:f,BHelv,>k<:f> so stredom <:f,BHelv,>O<:f> je elipsa 

<:f,BHelv,>e<:f> so stredom <:f,BHelv,>O'<:f>. Ka</^>d<\}>m dvom kolm<\}>m priemerom kru</^>nice 

<:f,BHelv,>k<:f> afinne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>e<:f,2Times New Roman CE,> (obr. 1.12). <:f>Existuje preto dvojica tak<\}>ch kolm<\}>ch priemerov kru</^>nice 

<:A9>, ktor<\i> sa afinne zobrazia do os<\m> prech<\a>dzaj<\z>cich vrcholmi elipsy 

<:f,BHelv,>A'B'<:f><:A10><:f,BHelv,>C'D'<:f>. Samodru</^>n<\i> body t<\}>chto priemerov le</^>ia na Talesovej kru</^>nici prech<\a>dzaj<\z>cej stredmi afinne zdru</^>en<\}>ch kriviek. Body 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f> s<\z> vrcholy prav<\}>ch uhlov nad spolo<\h>nou preponou na osi afinity 

<:f,BHelv,>o<:f>, ktorou je <\z>se<\h>ka 12 (obr. 1.13). Stred Talesovej kru</^>nice je bod 

<:f,BHelv,>S<:f>, priese<\h>n<\m>k osi <\z>se<\h>ky <:f,BHelv,>OO'<:f> s osou afinity 

<:f,BHelv,>o<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Ku ka</^>dej elipse mo</^>no n<\a>js</]> osov<\z> afinitu, v ktorej je vzorom danej elipsy kru</^>nica.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Elipsa ur<\h>en<\a> hlavn<\}>mi vrcholmi, <:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(AB<:f><:A6><:f,BHelv,>CD)<:f><:f,BHelv,><-&><-&>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>		1<-&><:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,><+&>1<-&><:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>C<:f>}, 

<+&>	2<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>C<:f>}<:f,2News Serif EE,>	 

	(<:f><:f,2News Serif EE,>obr. 1.14)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Elipsa ur<\h>en<\a> zdru</^>en<\}>mi priemermi, 

<:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(PQ, <:f><:f,BHelv,>RS)<:f><:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><+&>		1<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>1<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>R<:f>},		<+&>  2<-&><:f,bSignet Roundhand CE,>A<:f> 

<:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>R<:f>}	<:f,2News Serif EE,>	(<:f><:f,2News Serif EE,>obr.1.15)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>	



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej osov<\z> afinitu medzi rovinou 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f,2Times New Roman CE,> a rovinou 

<:f,rSymbol,>p<:f,2News Serif EE,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f,2Times New Roman CE,> s osou v osi 

<:f,BHelv,>x<:f,2Times New Roman CE,> a odpovedaj<\z>cou si dvojicou bodov 

<:f,BHelv,>A<:f,2News Serif EE,>(<:f,BHelv,>a<:f,2News Serif EE,>,<:f,BHelv,>b<:f,2News Serif EE,>,0,1)<:f,rSymbol,></n><:f,BHelv,>A'<:f,2News Serif EE,>(<:f,BHelv,>d<:f,2News Serif EE,>,<:f,BHelv,>e<:f,2News Serif EE,>,<:f,BHelv,>f<:f,2News Serif EE,>,1), 

<:f><:f,BHelv,>b<:f,rSymbol,></y><:f,2News Serif EE,>0, <:f,BHelv,>f<:f,rSymbol,></y><:f><:f,2News Serif EE,>0, 

<:f,2Times New Roman CE,>ak  smer afinity je priamka<:f,2News Serif EE,> 

<:f,BHelv,>s<:f><:f,rSymbol,>=<:f><:f,BHelv,>AA'<:f,2Times New Roman CE,> so smerov<\}>m vektorom 

<:A11><:f,2Times New Roman CE,> je<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A12>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,2760><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6905,1,7418,1,7920,1,8640,><:f,BHelv,>	<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	(x,y,z,1)<:f,rSymbol,></n><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx+(d-a)y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>ey



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>fy+bz<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>b



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>A<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>(bd,be,bf,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(d,e,f,1)



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Pr<\m>klad 1.1<-"><:f>: <:f,2Times New Roman CE,>V osovej afinite ur<\h>enej tromi dvojicami odpovedaj<\z>cich si bodov n<\a>jdite os afinity.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,2News Serif EE,> = {<:f,BHelv,>A<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,BHelv,>A'<:f,2News Serif EE,>, <:f,BHelv,>B<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,2News Serif EE,> <:f,BHelv,>B'<:f,2News Serif EE,>, 

<:f,BHelv,>C<:f,2News Serif EE,> <:f,rSymbol,></n><:f,2News Serif EE,> 

<:f,BHelv,>C'<:f,2News Serif EE,>}<:f><:f,2News Serif EE,>, <:f,BHelv,>o<:f,2News Serif EE,>=?



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>



<+C><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Rie</Z>enie: <-"><:f><:f,2Times New Roman CE,>Priamka 

<:f><:f,2News Serif EE,> <:f><:f,BHelv,>AB<:f,2Times New Roman CE,> sa v danej osovej afinite zobraz<\m> do priamky 

<:f,BHelv,>A'B<:f,2News Serif EE,>'<:f,2Times New Roman CE,>. Priese<\h>n<\m>k t<\}>chto priamok je samodru</^>n<\}> bod osovej afinity, 

<:f,BHelv,>AB<:f,rSymbol,><\G><:f,BHelv,>A'B'<:f,rSymbol,>=<:f,BHelv,>{1<:f,rSymbol,>=<:f,BHelv,>1<:f><:f,BHelv,>'<:f><:f,BHelv,>}<:f><:f,2Times New Roman CE,>, ktor<\}>m prech<\a>dza h</~>adan<\a> os afinity 

<:f,BHelv,>o<:f,2Times New Roman CE,>. Rovnako pre samodru</^>n<\}> bod priamok 

<:f,BHelv,>AC<:f,2Times New Roman CE,> a <:f,BHelv,>A</t>C</t><:f,2Times New Roman CE,>plat<\m> 

<:f,BHelv,>AC<:f,rSymbol,><\G><:f,BHelv,>A'C'<:f,rSymbol,>=<:f,BHelv,>{2<:f,rSymbol,>=<:f,BHelv,>2'<:f,rSymbol,>}<\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Os afinity je priamka 

<:f,BHelv,>o<:f>=<:f,BHelv,>12<:f> (obr. 1.16).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:p<* >>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.2<-">: <:f,2Times New Roman CE,>Zostrojte doty<\h>nice elipsy ur<\h>enej vrcholmi, ktor<\i> s<\z> rovnobe</^>n<\i> s danou priamkou<:f,2News Serif EE,> 

<:f,BHelv,>m<:f,2News Serif EE,>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>				<:f,BHelv,>e=(AB<:A5>CD),  <:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?, 

<+&><:f,BHelv,>2<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2175,9074><:f,2Times New Roman CE,><+">Rie</Z>enie:<:f,2Times New Roman CE,><-"> V osovej afinite 

<:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<-&><:f,BHelv,>o<:f,BHelv,>=<:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><-&>C</t><:f>}<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>sa dan<\a> elipsa <:f,BHelv,>e<:f,2Times New Roman CE,> zobraz<\m> do kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> (smer afinity je kolm<\}> na os afinity). Priamke 

<:f,BHelv,>m<:f,2News Serif EE,> <:f,2Times New Roman CE,>odpoved<\a> v danej osovej afinite priamka 

<:f,BHelv,>m'<:f,2Times New Roman CE,>, ur<\h>en<\a> samodru</^>n<\}>m<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>bodom na osi afinity a obrazom <:f,BHelv,>R'<:f,2Times New Roman CE,> jedn<\i>ho bodu 

<:f,BHelv,>R<:f,2Times New Roman CE,> priamky <:f,BHelv,>m<:f,2Times New Roman CE,> (<:f,BHelv,>R'<:f,2Times New Roman CE,> ur<\h><\m>me pomocou smeru afinity a obrazu priamky 

<:f,BHelv,>RC<:f,2Times New Roman CE,>). Doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> rovnobe</^>n<\i> s priamkou 

<:f,BHelv,>m'<:f,2Times New Roman CE,> vieme n<\a>js</]> (body dotyku 

<+&><:f,BHelv,>1<-&>T'<:f,2Times New Roman CE,>,<:f,2News Serif EE,> 

<:f,BHelv,><+&>2<-&>T'<:f,2Times New Roman CE,> s<\z> priese<\h>n<\m>ky kolmice<:f,2News Serif EE,> 

<:f,BHelv,>h<:f,2Times New Roman CE,> prech<\a>dzaj<\z>cej stredom 

<:f,BHelv,>O<:f,2Times New Roman CE,> kru</^>nice na priamku <:f,BHelv,>m'<:f,2Times New Roman CE,>, 

<+&><:f,BHelv,>1<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t'<:f,rSymbol,>|| 

<:f,BHelv,>m<:f,2Times New Roman CE,>',<+&><:f,BHelv,>2<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t'<:f,rSymbol,>||<:f,BHelv,>m'<:f,2Times New Roman CE,>). Obrazy priamok 

<+&><:f,BHelv,>1<-&>t'<:f,2Times New Roman CE,> a <+&><:f,BHelv,>2<-&>t'<:f,2Times New Roman CE,> v danej osovej afinite n<\a>jdeme pomocou ich samodru</^>n<\}>ch bodov na osi afinity a pomocou ich smeru, 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,rSymbol,>|| <:f,BHelv,>m<:f,2Times New Roman CE,>, <:f,BHelv,>2=2'<:f,rSymbol,><\N><:f><+&><:f,BHelv,>2<-&>t 

<:f,rSymbol,><-&>|| <:f,BHelv,>m<:f,2Times New Roman CE,>. Dotykov<\i> body 

<+&><:f,BHelv,>1<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>a <+&><:f,BHelv,>2<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t<:f,2Times New Roman CE,> le</^>ia na priamkach smeru afinity (obr. 1.17).



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074><:f,2Times New Roman CE,>



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,2Times New Roman CE,>1.6 Projekt<\m>vne transform<\a>cie<:f,2News Serif EE,> 

<:f280,rSymbol,><+'></e><-'><:f,BHelv,>E<+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9074><:f,2Times New Roman CE,>	Projekt<\m>vnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f240,rSymbol,><+'></e><-'><+!><:f,BHelv,>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia priestoru na seba. Naz<\}>va sa koline<\a>cia. Okrem incidencie zachov<\a>va dvojpomer 

</Z>tyroch bodov na priamke. V</Z>etky uveden<\i> euklidovsk<\i> a afinn<\i> transform<\a>cie s<\z> koline<\a>ciami so 

</Z>peci<\a>lnymi vlastnos</]>ami a invariantn<\}>mi prvkami. Analytick<\a> reprezent<\a>cia projekt<\m>vnej transform<\a>cie je regul<\a>rna matica s re<\a>lnymi prvkami



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2><-!><-'><:f><:f,2Times New Roman CE,>, <:f,BHelv,> s<:f,rSymbol,></y><:f><:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,2News Serif EE,>|<:f,BHelv,><+!>T<-!><+'>K <-'><:f,2News Serif EE,>|<:f,rSymbol,></y><:f,BHelv,>0<:f,2Times New Roman CE,>, matica s<\z>stavy rovn<\m><:f><:f,2Times New Roman CE,>c<:f><:f,2Times New Roman CE,>  

<:f><:f,2News Serif EE,><:A1>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A0>, <:f,BArial CE,>h<:A15>
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$A=\left( x,y,z,1\right) \rightarrow A^{\prime }=\left( x^{\prime },y^{\prime },z^{\prime },h^{\prime }\right) =h^{\prime }\left( \frac{x^{\prime }}{h^{\prime }},\frac{y^{\prime }}{h^{\prime }},\frac{z^{\prime }}{h^{\prime }},1\right) $Arial CE,34,11,0,0,0,0,0

$\matrix x^{\prime }=ax+dy+gz+m \\ y^{\prime }=bx+ey+kz+n \\ z^{\prime }=cx+fy+iz+p \\ h^{\prime }=qx+ry+tz+s\endmatrix $Arial CE,34,11,0,0,0,0,0

$\BF T_K=\left( \matrix a & b & c & q \\ d & e & f & r \\ g & k & i & t \\ m & n & p & s\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$A^{\prime }=\left( x^{\prime },y^{\prime },z^{\prime },h^{\prime }\right) =A\BF .\BF T_A=s(\frac{x^{\prime }}s,\frac{y^{\prime }}s,\frac{z^{\prime }}s,1)$Arial,34,11,0,0,0,0,0

$\frac 1s$Helv,34,12,0,0,0,0,0

$\perp $Helv,34,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_A=\left( \matrix a & 0 & 0 & 0 \\ 0 & e & 0 & 0 \\ 0 & 0 & i & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_A=\left( \matrix a & b & c & 0 \\ d & e & f & 0 \\ g & h & i & 0 \\ m & n & p & s\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$AB\perp CD$Helv,34,12,0,0,0,0,0

$\perp $Arial CE,34,11,0,0,0,0,0

$\overline{s}=(d-a,e-b,f,0)$Arial CE,34,11,0,0,0,0,0

$\BF T_A=\left( \matrix b & 0 & 0 & 0 \\ d-a & e & f & 0 \\ 0 & 0 & b & 0 \\ 0 & 0 & 0 & b\endmatrix \right) $SM��)���(���+���ü�á�ø	��d�8�h�Ø	������8�h�Ø	��
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$\matrix x^{\prime }=ax+dy+gz+m \\ y^{\prime }=bx+ey+hz+n \\ z^{\prime }=cx+fy+iz+p \\ h^{\prime }=s\endmatrix $Arial CE,34,11,0,0,0,0,0

$^{\prime }\neq 0$
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<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>R  

<-'><:f220,rSymbol,>=<:f220,BHelv,> (sx,sy,sz,1)<:f220,rSymbol,> =<:f220,BHelv,> s(x,y,z,<:A4>)



<:R><:#259,9074><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074><:f,2Times New Roman CE,>	Zlo</^>en<\m>m rovno</~>ahlost<\m> na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f,2Times New Roman CE,>, <:f,BHelv,>y<:f,2Times New Roman CE,> a 

<:f,BHelv,>z<:f,2Times New Roman CE,> so stredmi v za<\h>iatku s<\z>radnicovej s<\z>stavy a koeficientami 

<:f,BHelv,>a<:f,2Times New Roman CE,>, <:f,BHelv,>e<:f,2Times New Roman CE,>, 

<:f,BHelv,>i <:f>(nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach v danom porad<\m>) dostaneme afinn<\z> transform<\a>ciu, ktor<\a> u</^> nie je podobnos</]>ou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2600>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A7><:f220,BHelv,>		



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2600><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2600><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3024><:f220,BHelv,>	(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,1)<:f>



<+B><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7190,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ax



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ey



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> iz



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>h</t>=1



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7019,1,7920,1,8640,><:#340,3024><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>A 

<:f,rSymbol,><-'>=<:f>(<:f,BHelv,>ax<:f,2Times New Roman CE,>,<:f,BHelv,>ey<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>iz<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>1<:f>)



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	V</Z>eobecn<\a> afinn<\a> transform<\a>cia je analyticky vyjadren<\a> regul<\a>rnou line<\a>rnou maticou



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+C><:R>	<:A8>,  |<:f,BHelv,><+!>T<-!><+'>A<-'><:f>| <:f,rSymbol,></y><:f,BHelv,> 0, 

<:f,2News Serif EE,>ktor<\a> je maticou s<\z>stavy rovn<\m>c<:f><:f,BHelv,> 

<:f><:f,BHelv,> <:f><:A14>



<+B><:f,BHelv,>A<:f,rSymbol,>=<:f,2Times New Roman CE,>(<:f,BHelv,>x,y,z,1<:f,2Times New Roman CE,>)<:f,rSymbol,></n><:f><:A3>



<:#264,9074>



<+C><:#279,9074>	Koeficienty <:f,BHelv,>a<:f> a</^> <:f,BHelv,>i<:f>, <:f,BHelv,>m<:f>, 

<:f,BHelv,>n<:f>, <:f,BHelv,>p<:f>, <:f,BHelv,>s<:f> (<:f,BHelv,>s<:f,rSymbol,></y><:f>0) maj<\z> zrejm<\}> geometrick<\}> v<\}>znam 



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<:f,BHelv,>	a<:f>, <:f,BHelv,>e<:f>, <:f,BHelv,>i<:f>		nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f>, <:f,BHelv,>y<:f>,<:f,BHelv,> z<:f>



<+C><:I0,0,3135,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>s<:f>			koeficient rovno</~>ahlosti so stredom v za<\h>iatku s<\z>radnicovej s<\z>stavy



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>m<:f>, <:f,BHelv,>n<:f>, <:f,BHelv,>p	<:f>		s<\z>radnice vektora posunutia



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>b<:f>, <:f,BHelv,>c<:f>, <:f,BHelv,>f<:f>, <:f,BHelv,>d<:f>, 

<:f,BHelv,>g<:f>, <:f,BHelv,>h<:f>		koeficienty v</Z>eobecnej afinnej transform<\a>cie.



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><+!>Osov<\a> afinita roviny <:f,rSymbol,>a<:f> na rovinu <:f,rSymbol,>a<:f,BHelv,>'<-!><:f>



<+C><:R><:#822,9074>	Afinn<\a> transform<\a>cia, ktorej samodru</^>n<\}>mi prvkami je bodovo invariantn<\a> vlastn<\a> priamka - mno</^>ina v</Z>etk<\}>ch samodru</^>n<\}>ch bodov transform<\a>cie (os afinity 

<:f,BHelv,>o<:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f,BHelv,>'<:f>) a (nie bodovo) samodru</^>n<\a> ka</^>d<\a> priamka osnovy priamok (smer afinity 

<:f,BHelv,>s<:f,rSymbol,><\K><:f><:f,rSymbol,>a, <:f,BHelv,>s<:f,rSymbol,><\K><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f>), sa naz<\}>va 

<+!>osov<\a> afinita<-!>.	



<+C>	Osov<\a> afinita je jednozna<\h>ne ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>A<:f> a <:f,BHelv,>A'<:f> (<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA<:f>, 

<:f,rSymbol,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA'<:f>). Priamku 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA</t> <:f>naz<\}>vame smer afinity 

<:f,BHelv,>s<:f> (obr. 1.8). 



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> <:f,rSymbol,><\N><:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, ktor<\}> n<\a>jdeme pod</~>a nasleduj<\z>cich pravidiel:



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,9074>	1. Bod <:f,BHelv,>B'<:f> le</^><\m> na priamke <:f,BHelv,>s<+&>B<-&><:f> zo smeru afinity 

<:f,BHelv,>s<:f> prech<\a>dzaj<\z>cej bodom <:f,BHelv,>B<:f>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>s<+&>B<:f> 

<-&>||<:f,BHelv,> s<:f>. V</Z>etky spojnice navz<\a>jom si odpovedaj<\z>cich bodov v osovej afinite s<\z> priamkami jednej osnovy ur<\h>enej smerom 

<:f,BHelv,>s<:f>,  <:f,BHelv,>AA'<:f>||<:f,BHelv,>BB'<:f>||<:f,BHelv,>CC'<:f>||...||<:f,BHelv,> s<:f> .



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1101,9074>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f> pret<\m>na os afinity 

<:f,BHelv,>o<:f> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m> prech<\a>dza</]> aj jej afinn<\}> obraz. Ak sa priamka 

<:f,BHelv,>a <:f>zobraz<\m> do priamky <:f,BHelv,>a'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a'<:f,rSymbol,>=<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>, kde 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f>. Nech 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f>, obraz <:f,BHelv,>a'<:f> tejto priamky v danej afinite mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f> na osi afinity. Priamky smeru osi afinity maj<\z> nevlastn<\i> samodru</^>n<\i> body.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,9074>	3. Osov<\a> afinita zachov<\a>va incidenciu, preto obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f> mus<\m> by</]> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f>, ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f> a <:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>. Afinn<\}>m obrazom  bodu 

<:f,BHelv,>B<:f> je bod <:f,BHelv,>B'<:f,rSymbol,>=<:f,BHelv,>a'<:f,rSymbol,><\G> 

<:f,BHelv,>s<+&>B<-&><:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1644,9074>	Priemetom afinne zdru</^>en<\}>ch rov<\m>n <:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f></t> a smeru afinity 

<:f,BHelv,>s<:f> na rovinu (pri<\h>om priemetom </^>iadnej z rov<\m>n 

<:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f,2Times New Roman CE,></t><:f> nie je priamka a priemetom smeru 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t> a osi afinity <:f,BHelv,>o<:f> s<\z> dve r<\t>znobe</^>n<\i> priamky), z<\m>skame osov<\z> afinitu v roz</Z><\m>renej euklidovskej rovine 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>E<+&>2<-&><:f>. Je ur<\h>en<\a> samodru</^>nou osou afinity (priemet priese<\h>nice 

<:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f></t>) a dvojicou odpovedaj<\z>cich si bodov (priemety bodov 

<:f,BHelv,>A<:f,rSymbol,><\N>a<:f>, <:f,BHelv,>A<:f></t><:f,rSymbol,><\N>a<:f></t>) v smere<:f,2Times New Roman CE,> afinity<:f,BHelv,> (<:f,2Times New Roman CE,>priemet<:f,BHelv,> s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t>) (obr 1.9). Pod</~>a op<\m>san<\i>ho al

goritmu zostroj<\m>me afinn<\}> obraz <:f,BHelv,>B<:f></t> </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>B<:f> roviny.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074>	Priamka <:f,BHelv,>u<:f> zo smeru osi afinity prech<\a>dzaj<\z>ca bodom 

<:f,BHelv,>A<:f> m<\a> samodru</^>n<\}> nevlastn<\}> bod  <+'><:f,rSymbol,></e><:f,BHelv,><-'>1<:f>, ktor<\}> je z<\a>rove<\r> bodom jej obrazu 

<:f,BHelv,>u'<:f>. Bodom <:f,BHelv,>A'<:f> (obrazom bodu <:f,BHelv,>A<:f>)  prech<\a>dza priamka 

<:f,BHelv,>u'<:f> v smere osi afinity <:f,BHelv,>o<:f> (obr. 1.10).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2670,3705>	Dve priamky (<:f,BHelv,>b<:f>||<:f,BHelv,>d<:f>) jedn<\i>ho smeru sa v osovej afinite zobrazia op<\d></]> do priamok jedn<\i>ho smeru (<:f,BHelv,>b'<:f>||<:f,BHelv,>d'<:f>), r<\t>znobe</^>n<\i> priamky (<:f,BHelv,>a<:f,rSymbol,></t><:f,BHelv,>b<:f>) do r<\t>

znobe</^>iek (<:f,BHelv,>a'<:f,rSymbol,></t><:f,BHelv,>b'<:f>), pri<\h>om priese<\h>n<\m>k obrazov (<:f,BHelv,>B'<:f>) je obrazom priese<\h>n<\m>ka vzorov (<:f,BHelv,>B<:f>). Stred 

<\z>tvaru (<:f,BHelv,>S<:f>) sa zobraz<\m> do stredu obrazu <\z>tvaru (<:f,BHelv,>S'<:f>). Nezachov<\a>vaj<\z> sa ani uhly ani d<\e></^>ky 

<\z>se<\h>iek (obr. 1.11).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1614,3705>	Na priamkach jedn<\i>ho smeru sa v</Z>ak <\z>se<\h>ky rovnako skracuj<\z>, pr<\m>padne predl</^>uj<\z> (|<:f,BHelv,>AD<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>BC<:f>|, |<:f,BHelv,>A'D'<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>B'C'<:f>|). Iba na priamkach zo smeru osi a

finity ost<\a>vaj<\z> d<\e></^>ky <\z>se<\h>iek zachovan<\i> v p<\t>vodnej ve</~>kosti (|<:f,BHelv,>AC<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A</t>C</t><:f>|).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Afinn<\}>m obrazom kru</^>nice je elipsa (pr<\m>padne kru</^>nica).



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Osov<\a> afinita <:f,"Rukopis,>A<:f> nech je ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f,2Symbol,> =<:f> {<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>,<:f,BHelv,> s 

<:f,rSymbol,>=<:f,BHelv,> OO'<:f>}



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A13>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Obrazom kru</^>nice <:f,BHelv,>k<:f> so stredom <:f,BHelv,>O<:f> je elipsa 

<:f,BHelv,>e<:f> so stredom <:f,BHelv,>O'<:f>. Ka</^>d<\}>m dvom kolm<\}>m priemerom kru</^>nice 

<:f,BHelv,>k<:f> afinne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>e<:f,2Times New Roman CE,> (obr. 1.12). <:f>Existuje preto dvojica tak<\}>ch kolm<\}>ch priemerov kru</^>nice 

<:A9>, ktor<\i> sa afinne zobrazia do os<\m> prech<\a>dzaj<\z>cich vrcholmi elipsy 

<:f,BHelv,>A'B'<:f><:A10><:f,BHelv,>C'D'<:f>. Samodru</^>n<\i> body t<\}>chto priemerov le</^>ia na Talesovej kru</^>nici prech<\a>dzaj<\z>cej stredmi afinne zdru</^>en<\}>ch kriviek. Body 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f> s<\z> vrcholy prav<\}>ch uhlov nad spolo<\h>nou preponou na osi afinity 

<:f,BHelv,>o<:f>, ktorou je <\z>se<\h>ka 12 (obr. 1.13). Stred Talesovej kru</^>nice je bod 

<:f,BHelv,>S<:f>, priese<\h>n<\m>k osi <\z>se<\h>ky <:f,BHelv,>OO'<:f> s osou afinity 

<:f,BHelv,>o<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Ku ka</^>dej elipse mo</^>no n<\a>js</]> osov<\z> afinitu, v ktorej je vzorom danej elipsy kru</^>nica.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Elipsa ur<\h>en<\a> hlavn<\}>mi vrcholmi, <:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(AB<:f><:A6><:f,BHelv,>CD)<:f><:f,BHelv,><-&><-&>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,9074><:f,BHelv,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&><:f,BHelv,>		1<-&><:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,><+&>1<-&><:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>C<:f>}, 

<+&>	2<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>C<:f>}<:f,2News Serif EE,>	 

	(<:f><:f,2News Serif EE,>obr. 1.14)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><:f,2Times New Roman CE,>Elipsa ur<\h>en<\a> zdru</^>en<\}>mi priemermi, 

<:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(PQ, <:f><:f,BHelv,>RS)<:f><:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&>		1<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>1<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>R<:f>},		<+&>  2<-&><:f,bSignet Roundhand CE,>A<:f> 

<:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>R<:f>}	<:f,2News Serif EE,>	(<:f><:f,2News Serif EE,>obr.1.15)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>	



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej osov<\z> afinitu medzi rovinou 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f,2Times New Roman CE,> a rovinou 

<:f,rSymbol,>p<:f,2News Serif EE,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f,2Times New Roman CE,> s osou v osi 

<:f,BHelv,>x<:f,2Times New Roman CE,> a odpovedaj<\z>cou si dvojicou bodov 

<:f,BHelv,>A<:f,2News Serif EE,>(<:f,BHelv,>a<:f,2News Serif EE,>,<:f,BHelv,>b<:f,2News Serif EE,>,0,1)<:f,rSymbol,></n><:f,BHelv,>A'<:f,2News Serif EE,>(<:f,BHelv,>d<:f,2News Serif EE,>,<:f,BHelv,>e<:f,2News Serif EE,>,<:f,BHelv,>f<:f,2News Serif EE,>,1), 

<:f><:f,BHelv,>b<:f,rSymbol,></y><:f,2News Serif EE,>0, <:f,BHelv,>f<:f,rSymbol,></y><:f><:f,2News Serif EE,>0, 

<:f,2Times New Roman CE,>ak  smer afinity je priamka<:f,2News Serif EE,> 

<:f,BHelv,>s<:f><:f,rSymbol,>=<:f><:f,BHelv,>AA'<:f,2Times New Roman CE,> so smerov<\}>m vektorom 

<:A11><:f,2Times New Roman CE,> je<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A12>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,2760><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6905,1,7418,1,7920,1,8640,><:f,BHelv,>	<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	(x,y,z,1)<:f,rSymbol,></n><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx+(d-a)y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>ey



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>fy+bz<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>b



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>A<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>(bd,be,bf,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(d,e,f,1)



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Pr<\m>klad 1.1<-"><:f>: <:f,2Times New Roman CE,>V osovej afinite ur<\h>enej tromi dvojicami odpovedaj<\z>cich si bodov n<\a>jdite os afinity.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,2News Serif EE,> = {<:f,BHelv,>A<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,BHelv,>A'<:f,2News Serif EE,>, <:f,BHelv,>B<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,2News Serif EE,> <:f,BHelv,>B'<:f,2News Serif EE,>, 

<:f,BHelv,>C<:f,2News Serif EE,> <:f,rSymbol,></n><:f,2News Serif EE,> 

<:f,BHelv,>C'<:f,2News Serif EE,>}<:f><:f,2News Serif EE,>, <:f,BHelv,>o<:f,2News Serif EE,>=?



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>



<+C><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Rie</Z>enie: <-"><:f><:f,2Times New Roman CE,>Priamka 

<:f><:f,2News Serif EE,> <:f><:f,BHelv,>AB<:f,2Times New Roman CE,> sa v danej osovej afinite zobraz<\m> do priamky 

<:f,BHelv,>A'B<:f,2News Serif EE,>'<:f,2Times New Roman CE,>. Priese<\h>n<\m>k t<\}>chto priamok je samodru</^>n<\}> bod osovej afinity, 

<:f,BHelv,>AB<:f,rSymbol,><\G><:f,BHelv,>A'B'<:f,rSymbol,>=<:f,BHelv,>{1<:f,rSymbol,>=<:f,BHelv,>1<:f><:f,BHelv,>'<:f><:f,BHelv,>}<:f><:f,2Times New Roman CE,>, ktor<\}>m prech<\a>dza h</~>adan<\a> os afinity 

<:f,BHelv,>o<:f,2Times New Roman CE,>. Rovnako pre samodru</^>n<\}> bod priamok 

<:f,BHelv,>AC<:f,2Times New Roman CE,> a <:f,BHelv,>A</t>C</t><:f,2Times New Roman CE,>plat<\m> 

<:f,BHelv,>AC<:f,rSymbol,><\G><:f,BHelv,>A'C'<:f,rSymbol,>=<:f,BHelv,>{2<:f,rSymbol,>=<:f,BHelv,>2'<:f,rSymbol,>}<\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Os afinity je priamka 

<:f,BHelv,>o<:f>=<:f,BHelv,>12<:f> (obr. 1.16).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:p<* >>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.2<-">: <:f,2Times New Roman CE,>Zostrojte doty<\h>nice elipsy ur<\h>enej vrcholmi, ktor<\i> s<\z> rovnobe</^>n<\i> s danou priamkou<:f,2News Serif EE,> 

<:f,BHelv,>m<:f,2News Serif EE,>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>				<:f,BHelv,>e=(AB<:A5>CD),  <:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?, 

<+&><:f,BHelv,>2<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2175,9074><:f,2Times New Roman CE,><+">Rie</Z>enie:<:f,2Times New Roman CE,><-"> V osovej afinite 

<:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<-&><:f,BHelv,>o<:f,BHelv,>=<:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><-&>C</t><:f>}<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>sa dan<\a> elipsa <:f,BHelv,>e<:f,2Times New Roman CE,> zobraz<\m> do kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> (smer afinity je kolm<\}> na os afinity). Priamke 

<:f,BHelv,>m<:f,2News Serif EE,> <:f,2Times New Roman CE,>odpoved<\a> v danej osovej afinite priamka 

<:f,BHelv,>m'<:f,2Times New Roman CE,>, ur<\h>en<\a> samodru</^>n<\}>m<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>bodom na osi afinity a obrazom <:f,BHelv,>R'<:f,2Times New Roman CE,> jedn<\i>ho bodu 

<:f,BHelv,>R<:f,2Times New Roman CE,> priamky <:f,BHelv,>m<:f,2Times New Roman CE,> (<:f,BHelv,>R'<:f,2Times New Roman CE,> ur<\h><\m>me pomocou smeru afinity a obrazu priamky 

<:f,BHelv,>RC<:f,2Times New Roman CE,>). Doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> rovnobe</^>n<\i> s priamkou 

<:f,BHelv,>m'<:f,2Times New Roman CE,> vieme n<\a>js</]> (body dotyku 

<+&><:f,BHelv,>1<-&>T'<:f,2Times New Roman CE,>,<:f,2News Serif EE,> 

<:f,BHelv,><+&>2<-&>T'<:f,2Times New Roman CE,> s<\z> priese<\h>n<\m>ky kolmice<:f,2News Serif EE,> 

<:f,BHelv,>h<:f,2Times New Roman CE,> prech<\a>dzaj<\z>cej stredom 

<:f,BHelv,>O<:f,2Times New Roman CE,> kru</^>nice na priamku <:f,BHelv,>m'<:f,2Times New Roman CE,>, 

<+&><:f,BHelv,>1<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t'<:f,rSymbol,>|| 

<:f,BHelv,>m<:f,2Times New Roman CE,>',<+&><:f,BHelv,>2<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t'<:f,rSymbol,>||<:f,BHelv,>m'<:f,2Times New Roman CE,>). Obrazy priamok 

<+&><:f,BHelv,>1<-&>t'<:f,2Times New Roman CE,> a <+&><:f,BHelv,>2<-&>t'<:f,2Times New Roman CE,> v danej osovej afinite n<\a>jdeme pomocou ich samodru</^>n<\}>ch bodov na osi afinity a pomocou ich smeru, 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,rSymbol,>|| <:f,BHelv,>m<:f,2Times New Roman CE,>, <:f,BHelv,>2=2'<:f,rSymbol,><\N><:f><+&><:f,BHelv,>2<-&>t 

<:f,rSymbol,><-&>|| <:f,BHelv,>m<:f,2Times New Roman CE,>. Dotykov<\i> body 

<+&><:f,BHelv,>1<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>a <+&><:f,BHelv,>2<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t<:f,2Times New Roman CE,> le</^>ia na priamkach smeru afinity (obr. 1.17).



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074><:f,2Times New Roman CE,>



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,2Times New Roman CE,>1.6 Projekt<\m>vne transform<\a>cie<:f,2News Serif EE,> 

<:f280,rSymbol,><+'></e><-'><:f,BHelv,>E<+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9074><:f,2Times New Roman CE,>	Projekt<\m>vnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f240,rSymbol,><+'></e><-'><+!><:f,BHelv,>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia priestoru na seba. Naz<\}>va sa koline<\a>cia. Okrem incidencie zachov<\a>va dvojpomer 

</Z>tyroch bodov na priamke. V</Z>etky uveden<\i> euklidovsk<\i> a afinn<\i> transform<\a>cie s<\z> koline<\a>ciami so 

</Z>peci<\a>lnymi vlastnos</]>ami a invariantn<\}>mi prvkami. Analytick<\a> reprezent<\a>cia projekt<\m>vnej transform<\a>cie je regul<\a>rna matica s re<\a>lnymi prvkami



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2><-!><-'><:f><:f,2Times New Roman CE,>, <:f,BHelv,> s<:f,rSymbol,></y><:f><:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,2News Serif EE,>|<:f,BHelv,><+!>T<-!><+'>K <-'><:f,2News Serif EE,>|<:f,rSymbol,></y><:f,BHelv,>0<:f,2Times New Roman CE,>, matica s<\z>stavy rovn<\m><:f><:f,2Times New Roman CE,>c<:f><:f,2Times New Roman CE,>  

<:f><:f,2News Serif EE,><:A1>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A0>, <:f,BArial CE,>h<:A15>
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$A=\left( x,y,z,1\right) \rightarrow A^{\prime }=\left( x^{\prime },y^{\prime },z^{\prime },h^{\prime }\right) =h^{\prime }\left( \frac{x^{\prime }}{h^{\prime }},\frac{y^{\prime }}{h^{\prime }},\frac{z^{\prime }}{h^{\prime }},1\right) $Arial CE,34,11,0,0,0,0,0

$\matrix x^{\prime }=ax+dy+gz+m \\ y^{\prime }=bx+ey+kz+n \\ z^{\prime }=cx+fy+iz+p \\ h^{\prime }=qx+ry+tz+s\endmatrix $Arial CE,34,11,0,0,0,0,0

$\BF T_K=\left( \matrix a & b & c & q \\ d & e & f & r \\ g & k & i & t \\ m & n & p & s\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$A^{\prime }=\left( x^{\prime },y^{\prime },z^{\prime },h^{\prime }\right) =A\BF .\BF T_A=s(\frac{x^{\prime }}s,\frac{y^{\prime }}s,\frac{z^{\prime }}s,1)$Arial,34,11,0,0,0,0,0

$\frac 1s$Helv,34,12,0,0,0,0,0

$\perp $Helv,34,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_A=\left( \matrix a & 0 & 0 & 0 \\ 0 & e & 0 & 0 \\ 0 & 0 & i & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_A=\left( \matrix a & b & c & 0 \\ d & e & f & 0 \\ g & h & i & 0 \\ m & n & p & s\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$AB\perp CD$Helv,34,12,0,0,0,0,0

$\perp $Arial CE,34,11,0,0,0,0,0

$\overline{s}=(d-a,e-b,f,0)$Arial CE,34,11,0,0,0,0,0

$\BF T_A=\left( \matrix b & 0 & 0 & 0 \\ d-a & e & f & 0 \\ 0 & 0 & b & 0 \\ 0 & 0 & 0 & b\endmatrix \right) $SM��)���(���+���ü�á�ø	��d�8�h�Ø	������8�h�Ø	��
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<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>R  

<-'><:f220,rSymbol,>=<:f220,BHelv,> (sx,sy,sz,1)<:f220,rSymbol,> =<:f220,BHelv,> s(x,y,z,<:A4>)



<:R><:#259,9074><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074><:f,2Times New Roman CE,>	Zlo</^>en<\m>m rovno</~>ahlost<\m> na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f,2Times New Roman CE,>, <:f,BHelv,>y<:f,2Times New Roman CE,> a 

<:f,BHelv,>z<:f,2Times New Roman CE,> so stredmi v za<\h>iatku s<\z>radnicovej s<\z>stavy a koeficientami 

<:f,BHelv,>a<:f,2Times New Roman CE,>, <:f,BHelv,>e<:f,2Times New Roman CE,>, 

<:f,BHelv,>i <:f>(nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach v danom porad<\m>) dostaneme afinn<\z> transform<\a>ciu, ktor<\a> u</^> nie je podobnos</]>ou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2600>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A7><:f220,BHelv,>		



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2600><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2600><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3024><:f220,BHelv,>	(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,1)<:f>



<+B><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7190,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ax



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ey



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> iz



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>h</t>=1



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7019,1,7920,1,8640,><:#340,3024><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>A 

<:f,rSymbol,><-'>=<:f>(<:f,BHelv,>ax<:f,2Times New Roman CE,>,<:f,BHelv,>ey<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>iz<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>1<:f>)



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	V</Z>eobecn<\a> afinn<\a> transform<\a>cia je analyticky vyjadren<\a> regul<\a>rnou line<\a>rnou maticou



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+C><:R>	<:A8>,  |<:f,BHelv,><+!>T<-!><+'>A<-'><:f>| <:f,rSymbol,></y><:f,BHelv,> 0, 

<:f,2News Serif EE,>ktor<\a> je maticou s<\z>stavy rovn<\m>c<:f><:f,BHelv,> 

<:f><:f,BHelv,> <:f><:A14>



<+B><:f,BHelv,>A<:f,rSymbol,>=<:f,2Times New Roman CE,>(<:f,BHelv,>x,y,z,1<:f,2Times New Roman CE,>)<:f,rSymbol,></n><:f><:A3>



<:#264,9074>



<+C><:#279,9074>	Koeficienty <:f,BHelv,>a<:f> a</^> <:f,BHelv,>i<:f>, <:f,BHelv,>m<:f>, 

<:f,BHelv,>n<:f>, <:f,BHelv,>p<:f>, <:f,BHelv,>s<:f> (<:f,BHelv,>s<:f,rSymbol,></y><:f>0) maj<\z> zrejm<\}> geometrick<\}> v<\}>znam 



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<:f,BHelv,>	a<:f>, <:f,BHelv,>e<:f>, <:f,BHelv,>i<:f>		nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f>, <:f,BHelv,>y<:f>,<:f,BHelv,> z<:f>



<+C><:I0,0,3135,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>s<:f>			koeficient rovno</~>ahlosti so stredom v za<\h>iatku s<\z>radnicovej s<\z>stavy



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>m<:f>, <:f,BHelv,>n<:f>, <:f,BHelv,>p	<:f>		s<\z>radnice vektora posunutia



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>b<:f>, <:f,BHelv,>c<:f>, <:f,BHelv,>f<:f>, <:f,BHelv,>d<:f>, 

<:f,BHelv,>g<:f>, <:f,BHelv,>h<:f>		koeficienty v</Z>eobecnej afinnej transform<\a>cie.



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><+!>Osov<\a> afinita roviny <:f,rSymbol,>a<:f> na rovinu <:f,rSymbol,>a<:f,BHelv,>'<-!><:f>



<+C><:R><:#822,9074>	Afinn<\a> transform<\a>cia, ktorej samodru</^>n<\}>mi prvkami je bodovo invariantn<\a> vlastn<\a> priamka - mno</^>ina v</Z>etk<\}>ch samodru</^>n<\}>ch bodov transform<\a>cie (os afinity 

<:f,BHelv,>o<:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f,BHelv,>'<:f>) a (nie bodovo) samodru</^>n<\a> ka</^>d<\a> priamka osnovy priamok (smer afinity 

<:f,BHelv,>s<:f,rSymbol,><\K><:f><:f,rSymbol,>a, <:f,BHelv,>s<:f,rSymbol,><\K><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f>), sa naz<\}>va 

<+!>osov<\a> afinita<-!>.	



<+C>	Osov<\a> afinita je jednozna<\h>ne ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>A<:f> a <:f,BHelv,>A'<:f> (<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA<:f>, 

<:f,rSymbol,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA'<:f>). Priamku 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA</t> <:f>naz<\}>vame smer afinity 

<:f,BHelv,>s<:f> (obr. 1.8). 



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> <:f,rSymbol,><\N><:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, ktor<\}> n<\a>jdeme pod</~>a nasleduj<\z>cich pravidiel:



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,9074>	1. Bod <:f,BHelv,>B'<:f> le</^><\m> na priamke <:f,BHelv,>s<+&>B<-&><:f> zo smeru afinity 

<:f,BHelv,>s<:f> prech<\a>dzaj<\z>cej bodom <:f,BHelv,>B<:f>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>s<+&>B<:f> 

<-&>||<:f,BHelv,> s<:f>. V</Z>etky spojnice navz<\a>jom si odpovedaj<\z>cich bodov v osovej afinite s<\z> priamkami jednej osnovy ur<\h>enej smerom 

<:f,BHelv,>s<:f>,  <:f,BHelv,>AA'<:f>||<:f,BHelv,>BB'<:f>||<:f,BHelv,>CC'<:f>||...||<:f,BHelv,> s<:f> .



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1101,9074>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f> pret<\m>na os afinity 

<:f,BHelv,>o<:f> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m> prech<\a>dza</]> aj jej afinn<\}> obraz. Ak sa priamka 

<:f,BHelv,>a <:f>zobraz<\m> do priamky <:f,BHelv,>a'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a'<:f,rSymbol,>=<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>, kde 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f>. Nech 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f>, obraz <:f,BHelv,>a'<:f> tejto priamky v danej afinite mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f> na osi afinity. Priamky smeru osi afinity maj<\z> nevlastn<\i> samodru</^>n<\i> body.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,9074>	3. Osov<\a> afinita zachov<\a>va incidenciu, preto obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f> mus<\m> by</]> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f>, ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f> a <:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>. Afinn<\}>m obrazom  bodu 

<:f,BHelv,>B<:f> je bod <:f,BHelv,>B'<:f,rSymbol,>=<:f,BHelv,>a'<:f,rSymbol,><\G> 

<:f,BHelv,>s<+&>B<-&><:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1644,9074>	Priemetom afinne zdru</^>en<\}>ch rov<\m>n <:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f></t> a smeru afinity 

<:f,BHelv,>s<:f> na rovinu (pri<\h>om priemetom </^>iadnej z rov<\m>n 

<:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f,2Times New Roman CE,></t><:f> nie je priamka a priemetom smeru 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t> a osi afinity <:f,BHelv,>o<:f> s<\z> dve r<\t>znobe</^>n<\i> priamky), z<\m>skame osov<\z> afinitu v roz</Z><\m>renej euklidovskej rovine 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>E<+&>2<-&><:f>. Je ur<\h>en<\a> samodru</^>nou osou afinity (priemet priese<\h>nice 

<:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f></t>) a dvojicou odpovedaj<\z>cich si bodov (priemety bodov 

<:f,BHelv,>A<:f,rSymbol,><\N>a<:f>, <:f,BHelv,>A<:f></t><:f,rSymbol,><\N>a<:f></t>) v smere<:f,2Times New Roman CE,> afinity<:f,BHelv,> (<:f,2Times New Roman CE,>priemet<:f,BHelv,> s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t>) (obr 1.9). Pod</~>a op<\m>san<\i>ho al

goritmu zostroj<\m>me afinn<\}> obraz <:f,BHelv,>B<:f></t> </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>B<:f> roviny.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074>	Priamka <:f,BHelv,>u<:f> zo smeru osi afinity prech<\a>dzaj<\z>ca bodom 

<:f,BHelv,>A<:f> m<\a> samodru</^>n<\}> nevlastn<\}> bod  <+'><:f,rSymbol,></e><:f,BHelv,><-'>1<:f>, ktor<\}> je z<\a>rove<\r> bodom jej obrazu 

<:f,BHelv,>u'<:f>. Bodom <:f,BHelv,>A'<:f> (obrazom bodu <:f,BHelv,>A<:f>)  prech<\a>dza priamka 

<:f,BHelv,>u'<:f> v smere osi afinity <:f,BHelv,>o<:f> (obr. 1.10).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2670,3705>	Dve priamky (<:f,BHelv,>b<:f>||<:f,BHelv,>d<:f>) jedn<\i>ho smeru sa v osovej afinite zobrazia op<\d></]> do priamok jedn<\i>ho smeru (<:f,BHelv,>b'<:f>||<:f,BHelv,>d'<:f>), r<\t>znobe</^>n<\i> priamky (<:f,BHelv,>a<:f,rSymbol,></t><:f,BHelv,>b<:f>) do r<\t>

znobe</^>iek (<:f,BHelv,>a'<:f,rSymbol,></t><:f,BHelv,>b'<:f>), pri<\h>om priese<\h>n<\m>k obrazov (<:f,BHelv,>B'<:f>) je obrazom priese<\h>n<\m>ka vzorov (<:f,BHelv,>B<:f>). Stred 

<\z>tvaru (<:f,BHelv,>S<:f>) sa zobraz<\m> do stredu obrazu <\z>tvaru (<:f,BHelv,>S'<:f>). Nezachov<\a>vaj<\z> sa ani uhly ani d<\e></^>ky 

<\z>se<\h>iek (obr. 1.11).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1614,3705>	Na priamkach jedn<\i>ho smeru sa v</Z>ak <\z>se<\h>ky rovnako skracuj<\z>, pr<\m>padne predl</^>uj<\z> (|<:f,BHelv,>AD<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>BC<:f>|, |<:f,BHelv,>A'D'<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>B'C'<:f>|). Iba na priamkach zo smeru osi a

finity ost<\a>vaj<\z> d<\e></^>ky <\z>se<\h>iek zachovan<\i> v p<\t>vodnej ve</~>kosti (|<:f,BHelv,>AC<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A</t>C</t><:f>|).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Afinn<\}>m obrazom kru</^>nice je elipsa (pr<\m>padne kru</^>nica).



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Osov<\a> afinita <:f,"Rukopis,>A<:f> nech je ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f,2Symbol,> =<:f> {<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>,<:f,BHelv,> s 

<:f,rSymbol,>=<:f,BHelv,> OO'<:f>}



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A13>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Obrazom kru</^>nice <:f,BHelv,>k<:f> so stredom <:f,BHelv,>O<:f> je elipsa 

<:f,BHelv,>e<:f> so stredom <:f,BHelv,>O'<:f>. Ka</^>d<\}>m dvom kolm<\}>m priemerom kru</^>nice 

<:f,BHelv,>k<:f> afinne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>e<:f,2Times New Roman CE,> (obr. 1.12). <:f>Existuje preto dvojica tak<\}>ch kolm<\}>ch priemerov kru</^>nice 

<:A9>, ktor<\i> sa afinne zobrazia do os<\m> prech<\a>dzaj<\z>cich vrcholmi elipsy 

<:f,BHelv,>A'B'<:f><:A10><:f,BHelv,>C'D'<:f>. Samodru</^>n<\i> body t<\}>chto priemerov le</^>ia na Talesovej kru</^>nici prech<\a>dzaj<\z>cej stredmi afinne zdru</^>en<\}>ch kriviek. Body 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f> s<\z> vrcholy prav<\}>ch uhlov nad spolo<\h>nou preponou na osi afinity 

<:f,BHelv,>o<:f>, ktorou je <\z>se<\h>ka 12 (obr. 1.13). Stred Talesovej kru</^>nice je bod 

<:f,BHelv,>S<:f>, priese<\h>n<\m>k osi <\z>se<\h>ky <:f,BHelv,>OO'<:f> s osou afinity 

<:f,BHelv,>o<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Ku ka</^>dej elipse mo</^>no n<\a>js</]> osov<\z> afinitu, v ktorej je vzorom danej elipsy kru</^>nica.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Elipsa ur<\h>en<\a> hlavn<\}>mi vrcholmi, <:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(AB<:f><:A6><:f,BHelv,>CD)<:f><:f,BHelv,><-&><-&>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,9074><:f,BHelv,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&><:f,BHelv,>		1<-&><:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,><+&>1<-&><:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>C<:f>}, 

<+&>	2<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>C<:f>}<:f,2News Serif EE,>	 

	(<:f><:f,2News Serif EE,>obr. 1.14)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><:f,2Times New Roman CE,>Elipsa ur<\h>en<\a> zdru</^>en<\}>mi priemermi, 

<:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(PQ, <:f><:f,BHelv,>RS)<:f><:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&>		1<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>1<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>R<:f>},		<+&>  2<-&><:f,bSignet Roundhand CE,>A<:f> 

<:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>R<:f>}	<:f,2News Serif EE,>	(<:f><:f,2News Serif EE,>obr.1.15)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>	



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej osov<\z> afinitu medzi rovinou 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f,2Times New Roman CE,> a rovinou 

<:f,rSymbol,>p<:f,2News Serif EE,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f,2Times New Roman CE,> s osou v osi 

<:f,BHelv,>x<:f,2Times New Roman CE,> a odpovedaj<\z>cou si dvojicou bodov 

<:f,BHelv,>A<:f,2News Serif EE,>(<:f,BHelv,>a<:f,2News Serif EE,>,<:f,BHelv,>b<:f,2News Serif EE,>,0,1)<:f,rSymbol,></n><:f,BHelv,>A'<:f,2News Serif EE,>(<:f,BHelv,>d<:f,2News Serif EE,>,<:f,BHelv,>e<:f,2News Serif EE,>,<:f,BHelv,>f<:f,2News Serif EE,>,1), 

<:f><:f,BHelv,>b<:f,rSymbol,></y><:f,2News Serif EE,>0, <:f,BHelv,>f<:f,rSymbol,></y><:f><:f,2News Serif EE,>0, 

<:f,2Times New Roman CE,>ak  smer afinity je priamka<:f,2News Serif EE,> 

<:f,BHelv,>s<:f><:f,rSymbol,>=<:f><:f,BHelv,>AA'<:f,2Times New Roman CE,> so smerov<\}>m vektorom 

<:A11><:f,2Times New Roman CE,> je<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A12>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,2760><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6905,1,7418,1,7920,1,8640,><:f,BHelv,>	<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	(x,y,z,1)<:f,rSymbol,></n><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx+(d-a)y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>ey



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>fy+bz<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>b



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>A<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>(bd,be,bf,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(d,e,f,1)



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Pr<\m>klad 1.1<-"><:f>: <:f,2Times New Roman CE,>V osovej afinite ur<\h>enej tromi dvojicami odpovedaj<\z>cich si bodov n<\a>jdite os afinity.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,2News Serif EE,> = {<:f,BHelv,>A<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,BHelv,>A'<:f,2News Serif EE,>, <:f,BHelv,>B<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,2News Serif EE,> <:f,BHelv,>B'<:f,2News Serif EE,>, 

<:f,BHelv,>C<:f,2News Serif EE,> <:f,rSymbol,></n><:f,2News Serif EE,> 

<:f,BHelv,>C'<:f,2News Serif EE,>}<:f><:f,2News Serif EE,>, <:f,BHelv,>o<:f,2News Serif EE,>=?



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>



<+C><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Rie</Z>enie: <-"><:f><:f,2Times New Roman CE,>Priamka 

<:f><:f,2News Serif EE,> <:f><:f,BHelv,>AB<:f,2Times New Roman CE,> sa v danej osovej afinite zobraz<\m> do priamky 

<:f,BHelv,>A'B<:f,2News Serif EE,>'<:f,2Times New Roman CE,>. Priese<\h>n<\m>k t<\}>chto priamok je samodru</^>n<\}> bod osovej afinity, 

<:f,BHelv,>AB<:f,rSymbol,><\G><:f,BHelv,>A'B'<:f,rSymbol,>=<:f,BHelv,>{1<:f,rSymbol,>=<:f,BHelv,>1<:f><:f,BHelv,>'<:f><:f,BHelv,>}<:f><:f,2Times New Roman CE,>, ktor<\}>m prech<\a>dza h</~>adan<\a> os afinity 

<:f,BHelv,>o<:f,2Times New Roman CE,>. Rovnako pre samodru</^>n<\}> bod priamok 

<:f,BHelv,>AC<:f,2Times New Roman CE,> a <:f,BHelv,>A</t>C</t><:f,2Times New Roman CE,>plat<\m> 

<:f,BHelv,>AC<:f,rSymbol,><\G><:f,BHelv,>A'C'<:f,rSymbol,>=<:f,BHelv,>{2<:f,rSymbol,>=<:f,BHelv,>2'<:f,rSymbol,>}<\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Os afinity je priamka 

<:f,BHelv,>o<:f>=<:f,BHelv,>12<:f> (obr. 1.16).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:p<* >>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.2<-">: <:f,2Times New Roman CE,>Zostrojte doty<\h>nice elipsy ur<\h>enej vrcholmi, ktor<\i> s<\z> rovnobe</^>n<\i> s danou priamkou<:f,2News Serif EE,> 

<:f,BHelv,>m<:f,2News Serif EE,>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>				<:f,BHelv,>e=(AB<:A5>CD),  <:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?, 

<+&><:f,BHelv,>2<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2175,9074><:f,2Times New Roman CE,><+">Rie</Z>enie:<:f,2Times New Roman CE,><-"> V osovej afinite 

<:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<-&><:f,BHelv,>o<:f,BHelv,>=<:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><-&>C</t><:f>}<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>sa dan<\a> elipsa <:f,BHelv,>e<:f,2Times New Roman CE,> zobraz<\m> do kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> (smer afinity je kolm<\}> na os afinity). Priamke 

<:f,BHelv,>m<:f,2News Serif EE,> <:f,2Times New Roman CE,>odpoved<\a> v danej osovej afinite priamka 

<:f,BHelv,>m'<:f,2Times New Roman CE,>, ur<\h>en<\a> samodru</^>n<\}>m<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>bodom na osi afinity a obrazom <:f,BHelv,>R'<:f,2Times New Roman CE,> jedn<\i>ho bodu 

<:f,BHelv,>R<:f,2Times New Roman CE,> priamky <:f,BHelv,>m<:f,2Times New Roman CE,> (<:f,BHelv,>R'<:f,2Times New Roman CE,> ur<\h><\m>me pomocou smeru afinity a obrazu priamky 

<:f,BHelv,>RC<:f,2Times New Roman CE,>). Doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> rovnobe</^>n<\i> s priamkou 

<:f,BHelv,>m'<:f,2Times New Roman CE,> vieme n<\a>js</]> (body dotyku 

<+&><:f,BHelv,>1<-&>T'<:f,2Times New Roman CE,>,<:f,2News Serif EE,> 

<:f,BHelv,><+&>2<-&>T'<:f,2Times New Roman CE,> s<\z> priese<\h>n<\m>ky kolmice<:f,2News Serif EE,> 

<:f,BHelv,>h<:f,2Times New Roman CE,> prech<\a>dzaj<\z>cej stredom 

<:f,BHelv,>O<:f,2Times New Roman CE,> kru</^>nice na priamku <:f,BHelv,>m'<:f,2Times New Roman CE,>, 

<+&><:f,BHelv,>1<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t'<:f,rSymbol,>|| 

<:f,BHelv,>m<:f,2Times New Roman CE,>',<+&><:f,BHelv,>2<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t'<:f,rSymbol,>||<:f,BHelv,>m'<:f,2Times New Roman CE,>). Obrazy priamok 

<+&><:f,BHelv,>1<-&>t'<:f,2Times New Roman CE,> a <+&><:f,BHelv,>2<-&>t'<:f,2Times New Roman CE,> v danej osovej afinite n<\a>jdeme pomocou ich samodru</^>n<\}>ch bodov na osi afinity a pomocou ich smeru, 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,rSymbol,>|| <:f,BHelv,>m<:f,2Times New Roman CE,>, <:f,BHelv,>2=2'<:f,rSymbol,><\N><:f><+&><:f,BHelv,>2<-&>t 

<:f,rSymbol,><-&>|| <:f,BHelv,>m<:f,2Times New Roman CE,>. Dotykov<\i> body 

<+&><:f,BHelv,>1<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>a <+&><:f,BHelv,>2<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t<:f,2Times New Roman CE,> le</^>ia na priamkach smeru afinity (obr. 1.17).



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074><:f,2Times New Roman CE,>



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,2Times New Roman CE,>1.6 Projekt<\m>vne transform<\a>cie<:f,2News Serif EE,> 

<:f280,rSymbol,><+'></e><-'><:f,BHelv,>E<+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9074><:f,2Times New Roman CE,>	Projekt<\m>vnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f240,rSymbol,><+'></e><-'><+!><:f,BHelv,>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia priestoru na seba. Naz<\}>va sa koline<\a>cia. Okrem incidencie zachov<\a>va dvojpomer 

</Z>tyroch bodov na priamke. V</Z>etky uveden<\i> euklidovsk<\i> a afinn<\i> transform<\a>cie s<\z> koline<\a>ciami so 

</Z>peci<\a>lnymi vlastnos</]>ami a invariantn<\}>mi prvkami. Analytick<\a> reprezent<\a>cia projekt<\m>vnej transform<\a>cie je regul<\a>rna matica s re<\a>lnymi prvkami
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		1304

		11907

		1

		1417

		0

		2

		0

		1417

		0

		1

		0

		1

		1

		0

		1

		1417

		10491

		2

		2

		4680

		3

		9360

	[txt]

>

	[frght]

	[lyfrm]

		1

		13248

		0

		15190

		11907

		16834

		0

		1

		3

		1 0 0 0 0 0 0

		0

		0

		2

	[frmlay]

		16834

		11907

		1

		1417

		0

		2

		15416

		1417

		0

		1

		0

		1

		1

		0

		1

		1417

		10491

		2

		2

		4680

		3

		9360

	[txt]

<+B><:P11,30,>



>

[elay]

[l1]

	0

[pg]

	6

	26 237 182 32 0 1 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	37 0 0 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	54 0 24 0 0 0 0 65535 2 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	79 251 40 0 0 0 0 65534 216 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	81 0 5 512 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	94 0 27 1025 0 0 0 65535 9 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

[edoc]

<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>R  

<-'><:f220,rSymbol,>=<:f220,BHelv,> (sx,sy,sz,1)<:f220,rSymbol,> =<:f220,BHelv,> s(x,y,z,<:A4>)



<:R><:#259,9074><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074><:f,2Times New Roman CE,>	Zlo</^>en<\m>m rovno</~>ahlost<\m> na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f,2Times New Roman CE,>, <:f,BHelv,>y<:f,2Times New Roman CE,> a 

<:f,BHelv,>z<:f,2Times New Roman CE,> so stredmi v za<\h>iatku s<\z>radnicovej s<\z>stavy a koeficientami 

<:f,BHelv,>a<:f,2Times New Roman CE,>, <:f,BHelv,>e<:f,2Times New Roman CE,>, 

<:f,BHelv,>i <:f>(nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach v danom porad<\m>) dostaneme afinn<\z> transform<\a>ciu, ktor<\a> u</^> nie je podobnos</]>ou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2600>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A7><:f220,BHelv,>		



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2600><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2600><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3024><:f220,BHelv,>	(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,1)<:f>



<+B><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7190,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ax



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ey



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>		z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> iz



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:#340,3024><:f220,BHelv,>h</t>=1



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7019,1,7920,1,8640,><:#340,3024><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>A 

<:f,rSymbol,><-'>=<:f>(<:f,BHelv,>ax<:f,2Times New Roman CE,>,<:f,BHelv,>ey<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>iz<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>1<:f>)



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	V</Z>eobecn<\a> afinn<\a> transform<\a>cia je analyticky vyjadren<\a> regul<\a>rnou line<\a>rnou maticou



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+C><:R>	<:A8>,  |<:f,BHelv,><+!>T<-!><+'>A<-'><:f>| <:f,rSymbol,></y><:f,BHelv,> 0, 

<:f,2News Serif EE,>ktor<\a> je maticou s<\z>stavy rovn<\m>c<:f><:f,BHelv,> 

<:f><:f,BHelv,> <:f><:A14>



<+B><:f,BHelv,>A<:f,rSymbol,>=<:f,2Times New Roman CE,>(<:f,BHelv,>x,y,z,1<:f,2Times New Roman CE,>)<:f,rSymbol,></n><:f><:A3>



<:#264,9074>



<+C><:#279,9074>	Koeficienty <:f,BHelv,>a<:f> a</^> <:f,BHelv,>i<:f>, <:f,BHelv,>m<:f>, 

<:f,BHelv,>n<:f>, <:f,BHelv,>p<:f>, <:f,BHelv,>s<:f> (<:f,BHelv,>s<:f,rSymbol,></y><:f>0) maj<\z> zrejm<\}> geometrick<\}> v<\}>znam 



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<:f,BHelv,>	a<:f>, <:f,BHelv,>e<:f>, <:f,BHelv,>i<:f>		nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f>, <:f,BHelv,>y<:f>,<:f,BHelv,> z<:f>



<+C><:I0,0,3135,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>s<:f>			koeficient rovno</~>ahlosti so stredom v za<\h>iatku s<\z>radnicovej s<\z>stavy



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>m<:f>, <:f,BHelv,>n<:f>, <:f,BHelv,>p	<:f>		s<\z>radnice vektora posunutia



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>		<:f,BHelv,>b<:f>, <:f,BHelv,>c<:f>, <:f,BHelv,>f<:f>, <:f,BHelv,>d<:f>, 

<:f,BHelv,>g<:f>, <:f,BHelv,>h<:f>		koeficienty v</Z>eobecnej afinnej transform<\a>cie.



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><+!>Osov<\a> afinita roviny <:f,rSymbol,>a<:f> na rovinu <:f,rSymbol,>a<:f,BHelv,>'<-!><:f>



<+C><:R><:#822,9074>	Afinn<\a> transform<\a>cia, ktorej samodru</^>n<\}>mi prvkami je bodovo invariantn<\a> vlastn<\a> priamka - mno</^>ina v</Z>etk<\}>ch samodru</^>n<\}>ch bodov transform<\a>cie (os afinity 

<:f,BHelv,>o<:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f,BHelv,>'<:f>) a (nie bodovo) samodru</^>n<\a> ka</^>d<\a> priamka osnovy priamok (smer afinity 

<:f,BHelv,>s<:f,rSymbol,><\K><:f><:f,rSymbol,>a, <:f,BHelv,>s<:f,rSymbol,><\K><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f>), sa naz<\}>va 

<+!>osov<\a> afinita<-!>.	



<+C>	Osov<\a> afinita je jednozna<\h>ne ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>A<:f> a <:f,BHelv,>A'<:f> (<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA<:f>, 

<:f,rSymbol,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA'<:f>). Priamku 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA</t> <:f>naz<\}>vame smer afinity 

<:f,BHelv,>s<:f> (obr. 1.8). 



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> <:f,rSymbol,><\N><:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, ktor<\}> n<\a>jdeme pod</~>a nasleduj<\z>cich pravidiel:



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,9074>	1. Bod <:f,BHelv,>B'<:f> le</^><\m> na priamke <:f,BHelv,>s<+&>B<-&><:f> zo smeru afinity 

<:f,BHelv,>s<:f> prech<\a>dzaj<\z>cej bodom <:f,BHelv,>B<:f>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>s<+&>B<:f> 

<-&>||<:f,BHelv,> s<:f>. V</Z>etky spojnice navz<\a>jom si odpovedaj<\z>cich bodov v osovej afinite s<\z> priamkami jednej osnovy ur<\h>enej smerom 

<:f,BHelv,>s<:f>,  <:f,BHelv,>AA'<:f>||<:f,BHelv,>BB'<:f>||<:f,BHelv,>CC'<:f>||...||<:f,BHelv,> s<:f> .



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1101,9074>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f> pret<\m>na os afinity 

<:f,BHelv,>o<:f> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m> prech<\a>dza</]> aj jej afinn<\}> obraz. Ak sa priamka 

<:f,BHelv,>a <:f>zobraz<\m> do priamky <:f,BHelv,>a'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a'<:f,rSymbol,>=<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>, kde 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f>. Nech 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f>, obraz <:f,BHelv,>a'<:f> tejto priamky v danej afinite mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f> na osi afinity. Priamky smeru osi afinity maj<\z> nevlastn<\i> samodru</^>n<\i> body.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,9074>	3. Osov<\a> afinita zachov<\a>va incidenciu, preto obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f> mus<\m> by</]> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f>, ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f> a <:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>. Afinn<\}>m obrazom  bodu 

<:f,BHelv,>B<:f> je bod <:f,BHelv,>B'<:f,rSymbol,>=<:f,BHelv,>a'<:f,rSymbol,><\G> 

<:f,BHelv,>s<+&>B<-&><:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1644,9074>	Priemetom afinne zdru</^>en<\}>ch rov<\m>n <:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f></t> a smeru afinity 

<:f,BHelv,>s<:f> na rovinu (pri<\h>om priemetom </^>iadnej z rov<\m>n 

<:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f,2Times New Roman CE,></t><:f> nie je priamka a priemetom smeru 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t> a osi afinity <:f,BHelv,>o<:f> s<\z> dve r<\t>znobe</^>n<\i> priamky), z<\m>skame osov<\z> afinitu v roz</Z><\m>renej euklidovskej rovine 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>E<+&>2<-&><:f>. Je ur<\h>en<\a> samodru</^>nou osou afinity (priemet priese<\h>nice 

<:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f></t>) a dvojicou odpovedaj<\z>cich si bodov (priemety bodov 

<:f,BHelv,>A<:f,rSymbol,><\N>a<:f>, <:f,BHelv,>A<:f></t><:f,rSymbol,><\N>a<:f></t>) v smere<:f,2Times New Roman CE,> afinity<:f,BHelv,> (<:f,2Times New Roman CE,>priemet<:f,BHelv,> s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t>) (obr 1.9). Pod</~>a op<\m>san<\i>ho al

goritmu zostroj<\m>me afinn<\}> obraz <:f,BHelv,>B<:f></t> </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>B<:f> roviny.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074>	Priamka <:f,BHelv,>u<:f> zo smeru osi afinity prech<\a>dzaj<\z>ca bodom 

<:f,BHelv,>A<:f> m<\a> samodru</^>n<\}> nevlastn<\}> bod  <+'><:f,rSymbol,></e><:f,BHelv,><-'>1<:f>, ktor<\}> je z<\a>rove<\r> bodom jej obrazu 

<:f,BHelv,>u'<:f>. Bodom <:f,BHelv,>A'<:f> (obrazom bodu <:f,BHelv,>A<:f>)  prech<\a>dza priamka 

<:f,BHelv,>u'<:f> v smere osi afinity <:f,BHelv,>o<:f> (obr. 1.10).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2670,3705>	Dve priamky (<:f,BHelv,>b<:f>||<:f,BHelv,>d<:f>) jedn<\i>ho smeru sa v osovej afinite zobrazia op<\d></]> do priamok jedn<\i>ho smeru (<:f,BHelv,>b'<:f>||<:f,BHelv,>d'<:f>), r<\t>znobe</^>n<\i> priamky (<:f,BHelv,>a<:f,rSymbol,></t><:f,BHelv,>b<:f>) do r<\t>

znobe</^>iek (<:f,BHelv,>a'<:f,rSymbol,></t><:f,BHelv,>b'<:f>), pri<\h>om priese<\h>n<\m>k obrazov (<:f,BHelv,>B'<:f>) je obrazom priese<\h>n<\m>ka vzorov (<:f,BHelv,>B<:f>). Stred 

<\z>tvaru (<:f,BHelv,>S<:f>) sa zobraz<\m> do stredu obrazu <\z>tvaru (<:f,BHelv,>S'<:f>). Nezachov<\a>vaj<\z> sa ani uhly ani d<\e></^>ky 

<\z>se<\h>iek (obr. 1.11).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1614,3705>	Na priamkach jedn<\i>ho smeru sa v</Z>ak <\z>se<\h>ky rovnako skracuj<\z>, pr<\m>padne predl</^>uj<\z> (|<:f,BHelv,>AD<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>BC<:f>|, |<:f,BHelv,>A'D'<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>B'C'<:f>|). Iba na priamkach zo smeru osi a

finity ost<\a>vaj<\z> d<\e></^>ky <\z>se<\h>iek zachovan<\i> v p<\t>vodnej ve</~>kosti (|<:f,BHelv,>AC<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A</t>C</t><:f>|).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Afinn<\}>m obrazom kru</^>nice je elipsa (pr<\m>padne kru</^>nica).



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Osov<\a> afinita <:f,"Rukopis,>A<:f> nech je ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f,2Symbol,> =<:f> {<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>,<:f,BHelv,> s 

<:f,rSymbol,>=<:f,BHelv,> OO'<:f>}



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A13>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Obrazom kru</^>nice <:f,BHelv,>k<:f> so stredom <:f,BHelv,>O<:f> je elipsa 

<:f,BHelv,>e<:f> so stredom <:f,BHelv,>O'<:f>. Ka</^>d<\}>m dvom kolm<\}>m priemerom kru</^>nice 

<:f,BHelv,>k<:f> afinne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>e<:f,2Times New Roman CE,> (obr. 1.12). <:f>Existuje preto dvojica tak<\}>ch kolm<\}>ch priemerov kru</^>nice 

<:A9>, ktor<\i> sa afinne zobrazia do os<\m> prech<\a>dzaj<\z>cich vrcholmi elipsy 

<:f,BHelv,>A'B'<:f><:A10><:f,BHelv,>C'D'<:f>. Samodru</^>n<\i> body t<\}>chto priemerov le</^>ia na Talesovej kru</^>nici prech<\a>dzaj<\z>cej stredmi afinne zdru</^>en<\}>ch kriviek. Body 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f> s<\z> vrcholy prav<\}>ch uhlov nad spolo<\h>nou preponou na osi afinity 

<:f,BHelv,>o<:f>, ktorou je <\z>se<\h>ka 12 (obr. 1.13). Stred Talesovej kru</^>nice je bod 

<:f,BHelv,>S<:f>, priese<\h>n<\m>k osi <\z>se<\h>ky <:f,BHelv,>OO'<:f> s osou afinity 

<:f,BHelv,>o<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Ku ka</^>dej elipse mo</^>no n<\a>js</]> osov<\z> afinitu, v ktorej je vzorom danej elipsy kru</^>nica.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Elipsa ur<\h>en<\a> hlavn<\}>mi vrcholmi, <:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(AB<:f><:A6><:f,BHelv,>CD)<:f><:f,BHelv,><-&><-&>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,9074><:f,BHelv,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&><:f,BHelv,>		1<-&><:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,><+&>1<-&><:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>C<:f>}, 

<+&>	2<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>C<:f>}<:f,2News Serif EE,>	 

	(<:f><:f,2News Serif EE,>obr. 1.14)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><:f,2Times New Roman CE,>Elipsa ur<\h>en<\a> zdru</^>en<\}>mi priemermi, 

<:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(PQ, <:f><:f,BHelv,>RS)<:f><:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&>		1<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>1<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>R<:f>},		<+&>  2<-&><:f,bSignet Roundhand CE,>A<:f> 

<:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>R<:f>}	<:f,2News Serif EE,>	(<:f><:f,2News Serif EE,>obr.1.15)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>	



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej osov<\z> afinitu medzi rovinou 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f,2Times New Roman CE,> a rovinou 

<:f,rSymbol,>p<:f,2News Serif EE,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f,2Times New Roman CE,> s osou v osi 

<:f,BHelv,>x<:f,2Times New Roman CE,> a odpovedaj<\z>cou si dvojicou bodov 

<:f,BHelv,>A<:f,2News Serif EE,>(<:f,BHelv,>a<:f,2News Serif EE,>,<:f,BHelv,>b<:f,2News Serif EE,>,0,1)<:f,rSymbol,></n><:f,BHelv,>A'<:f,2News Serif EE,>(<:f,BHelv,>d<:f,2News Serif EE,>,<:f,BHelv,>e<:f,2News Serif EE,>,<:f,BHelv,>f<:f,2News Serif EE,>,1), 

<:f><:f,BHelv,>b<:f,rSymbol,></y><:f,2News Serif EE,>0, <:f,BHelv,>f<:f,rSymbol,></y><:f><:f,2News Serif EE,>0, 

<:f,2Times New Roman CE,>ak  smer afinity je priamka<:f,2News Serif EE,> 

<:f,BHelv,>s<:f><:f,rSymbol,>=<:f><:f,BHelv,>AA'<:f,2Times New Roman CE,> so smerov<\}>m vektorom 

<:A11><:f,2Times New Roman CE,> je<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A12>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,2760><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6905,1,7418,1,7920,1,8640,><:f,BHelv,>	<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	(x,y,z,1)<:f,rSymbol,></n><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx+(d-a)y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>ey



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>fy+bz<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>b



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>A<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>(bd,be,bf,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(d,e,f,1)



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Pr<\m>klad 1.1<-"><:f>: <:f,2Times New Roman CE,>V osovej afinite ur<\h>enej tromi dvojicami odpovedaj<\z>cich si bodov n<\a>jdite os afinity.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,2News Serif EE,> = {<:f,BHelv,>A<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,BHelv,>A'<:f,2News Serif EE,>, <:f,BHelv,>B<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,2News Serif EE,> <:f,BHelv,>B'<:f,2News Serif EE,>, 

<:f,BHelv,>C<:f,2News Serif EE,> <:f,rSymbol,></n><:f,2News Serif EE,> 

<:f,BHelv,>C'<:f,2News Serif EE,>}<:f><:f,2News Serif EE,>, <:f,BHelv,>o<:f,2News Serif EE,>=?



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>



<+C><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Rie</Z>enie: <-"><:f><:f,2Times New Roman CE,>Priamka 

<:f><:f,2News Serif EE,> <:f><:f,BHelv,>AB<:f,2Times New Roman CE,> sa v danej osovej afinite zobraz<\m> do priamky 

<:f,BHelv,>A'B<:f,2News Serif EE,>'<:f,2Times New Roman CE,>. Priese<\h>n<\m>k t<\}>chto priamok je samodru</^>n<\}> bod osovej afinity, 

<:f,BHelv,>AB<:f,rSymbol,><\G><:f,BHelv,>A'B'<:f,rSymbol,>=<:f,BHelv,>{1<:f,rSymbol,>=<:f,BHelv,>1<:f><:f,BHelv,>'<:f><:f,BHelv,>}<:f><:f,2Times New Roman CE,>, ktor<\}>m prech<\a>dza h</~>adan<\a> os afinity 

<:f,BHelv,>o<:f,2Times New Roman CE,>. Rovnako pre samodru</^>n<\}> bod priamok 

<:f,BHelv,>AC<:f,2Times New Roman CE,> a <:f,BHelv,>A</t>C</t><:f,2Times New Roman CE,>plat<\m> 

<:f,BHelv,>AC<:f,rSymbol,><\G><:f,BHelv,>A'C'<:f,rSymbol,>=<:f,BHelv,>{2<:f,rSymbol,>=<:f,BHelv,>2'<:f,rSymbol,>}<\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Os afinity je priamka 

<:f,BHelv,>o<:f>=<:f,BHelv,>12<:f> (obr. 1.16).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:p<* >>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.2<-">: <:f,2Times New Roman CE,>Zostrojte doty<\h>nice elipsy ur<\h>enej vrcholmi, ktor<\i> s<\z> rovnobe</^>n<\i> s danou priamkou<:f,2News Serif EE,> 

<:f,BHelv,>m<:f,2News Serif EE,>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>				<:f,BHelv,>e=(AB<:A5>CD),  <:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?, 

<+&><:f,BHelv,>2<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2175,9074><:f,2Times New Roman CE,><+">Rie</Z>enie:<:f,2Times New Roman CE,><-"> V osovej afinite 

<:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<-&><:f,BHelv,>o<:f,BHelv,>=<:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><-&>C</t><:f>}<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>sa dan<\a> elipsa <:f,BHelv,>e<:f,2Times New Roman CE,> zobraz<\m> do kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> (smer afinity je kolm<\}> na os afinity). Priamke 

<:f,BHelv,>m<:f,2News Serif EE,> <:f,2Times New Roman CE,>odpoved<\a> v danej osovej afinite priamka 

<:f,BHelv,>m'<:f,2Times New Roman CE,>, ur<\h>en<\a> samodru</^>n<\}>m<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>bodom na osi afinity a obrazom <:f,BHelv,>R'<:f,2Times New Roman CE,> jedn<\i>ho bodu 

<:f,BHelv,>R<:f,2Times New Roman CE,> priamky <:f,BHelv,>m<:f,2Times New Roman CE,> (<:f,BHelv,>R'<:f,2Times New Roman CE,> ur<\h><\m>me pomocou smeru afinity a obrazu priamky 

<:f,BHelv,>RC<:f,2Times New Roman CE,>). Doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> rovnobe</^>n<\i> s priamkou 

<:f,BHelv,>m'<:f,2Times New Roman CE,> vieme n<\a>js</]> (body dotyku 

<+&><:f,BHelv,>1<-&>T'<:f,2Times New Roman CE,>,<:f,2News Serif EE,> 

<:f,BHelv,><+&>2<-&>T'<:f,2Times New Roman CE,> s<\z> priese<\h>n<\m>ky kolmice<:f,2News Serif EE,> 

<:f,BHelv,>h<:f,2Times New Roman CE,> prech<\a>dzaj<\z>cej stredom 

<:f,BHelv,>O<:f,2Times New Roman CE,> kru</^>nice na priamku <:f,BHelv,>m'<:f,2Times New Roman CE,>, 

<+&><:f,BHelv,>1<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t'<:f,rSymbol,>|| 

<:f,BHelv,>m<:f,2Times New Roman CE,>',<+&><:f,BHelv,>2<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t'<:f,rSymbol,>||<:f,BHelv,>m'<:f,2Times New Roman CE,>). Obrazy priamok 

<+&><:f,BHelv,>1<-&>t'<:f,2Times New Roman CE,> a <+&><:f,BHelv,>2<-&>t'<:f,2Times New Roman CE,> v danej osovej afinite n<\a>jdeme pomocou ich samodru</^>n<\}>ch bodov na osi afinity a pomocou ich smeru, 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,rSymbol,>|| <:f,BHelv,>m<:f,2Times New Roman CE,>, <:f,BHelv,>2=2'<:f,rSymbol,><\N><:f><+&><:f,BHelv,>2<-&>t 

<:f,rSymbol,><-&>|| <:f,BHelv,>m<:f,2Times New Roman CE,>. Dotykov<\i> body 

<+&><:f,BHelv,>1<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>a <+&><:f,BHelv,>2<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t<:f,2Times New Roman CE,> le</^>ia na priamkach smeru afinity (obr. 1.17).



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074><:f,2Times New Roman CE,>



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,2Times New Roman CE,>1.6 Projekt<\m>vne transform<\a>cie<:f,2News Serif EE,> 

<:f280,rSymbol,><+'></e><-'><:f,BHelv,>E<+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9074><:f,2Times New Roman CE,>	Projekt<\m>vnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f240,rSymbol,><+'></e><-'><+!><:f,BHelv,>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia priestoru na seba. Naz<\}>va sa koline<\a>cia. Okrem incidencie zachov<\a>va dvojpomer 

</Z>tyroch bodov na priamke. V</Z>etky uveden<\i> euklidovsk<\i> a afinn<\i> transform<\a>cie s<\z> koline<\a>ciami so 

</Z>peci<\a>lnymi vlastnos</]>ami a invariantn<\}>mi prvkami. Analytick<\a> reprezent<\a>cia projekt<\m>vnej transform<\a>cie je regul<\a>rna matica s re<\a>lnymi prvkami



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2><-!><-'><:f><:f,2Times New Roman CE,>, <:f,BHelv,> s<:f,rSymbol,></y><:f><:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,2News Serif EE,>|<:f,BHelv,><+!>T<-!><+'>K <-'><:f,2News Serif EE,>|<:f,rSymbol,></y><:f,BHelv,>0<:f,2Times New Roman CE,>, matica s<\z>stavy rovn<\m><:f><:f,2Times New Roman CE,>c<:f><:f,2Times New Roman CE,>  

<:f><:f,2News Serif EE,><:A1>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A0>, <:f,BArial CE,>h<:A15>
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		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		4492

		3576

		3020

		154

		153

		155

		151

		11

		0

		8

		20543

		24

		20543

		32

		20543

		40

		20543

		16

		20543

		48

		20543

		0

		0

		.sdw

		1005

		65401

		0

[frm]

	2

	537395392

	8266

	5252

	10216

	6416

	0

	1

	3

	0 0 0 0 0 0 0

	0

	16777215

	225

	14

	6849

	1950 587

	[frmname]

		Frame225

	[frmlay]

		6416

		1950

		1

		0

		0

		1

		5252

		0

		0

		2

		0

		1

		1

		0

		1

		8266

		10216

		0

	[isd]

		.X225

		.tex

		

		1

		1

		0

		0

		1925

		64474

		100

		0

		0

		.tex

		0

		64949

		0

[frm]

	5

	537395328

	8255

	14512

	8708

	14772

	0

	1

	3

	0 0 0 0 0 0 0

	0

	16777215

	256

	15

	6838

	453 212

	[frmname]

		Frame256

	[frmlay]

		14772

		453

		1

		0

		0

		1

		14512

		0

		0

		2

		0

		0

		0

		0

		1

		8255

		8708

		0

	[isd]

		.X256

		.tex

		

		1

		1

		0

		0

		453

		65276

		100

		0

		0

		.tex

		0

		65324

		0

[lay]

	Standard

	516

	[rght]

		16834

		11907

		2

		1417

		1644

		2

		1304

		1417

		0

		1

		0

		1

		0

		2

		1

		1417

		10491

		12

		1

		720

		1

		1440

		1

		2160

		1

		2880

		1

		3600

		1

		4320

		1

		5040

		1

		5760

		1

		6480

		1

		7200

		1

		7920

		1

		8640

	[hrght]

	[lyfrm]

		1

		11200

		0

		0

		11907

		1304

		0

		1

		3

		1 0 0 0 0 0 0

		0

		0

		1

	[frmlay]

		1304

		11907

		1

		1417

		0

		2

		0

		1417

		0

		1

		0

		1

		1

		0

		1

		1417

		10491

		2

		2

		4680

		3

		9360

	[txt]

>

	[frght]

	[lyfrm]

		1

		13248

		0

		15190

		11907

		16834

		0

		1

		3

		1 0 0 0 0 0 0

		0

		0

		2

	[frmlay]

		16834

		11907

		1

		1417

		0

		2

		15416

		1417

		0

		1

		0

		1

		1

		0

		1

		1417

		10491

		2

		2

		4680

		3

		9360

	[txt]

<+B><:P11,30,>



>

[elay]

[l1]

	0

[pg]

	6

	26 237 182 32 0 1 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	37 0 0 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	54 0 24 0 0 0 0 65535 2 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	79 251 40 0 0 0 0 65534 216 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	81 0 5 512 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	94 0 27 1025 0 0 0 65535 9 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

[edoc]

<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>R  

<-'><:f220,rSymbol,>=<:f220,BHelv,> (sx,sy,sz,1)<:f220,rSymbol,> =<:f220,BHelv,> s(x,y,z,<:A4>)



<:R><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Zlo</^>en<\m>m rovno</~>ahlost<\m> na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f,2Times New Roman CE,>, <:f,BHelv,>y<:f,2Times New Roman CE,> a 

<:f,BHelv,>z<:f,2Times New Roman CE,> so stredmi v za<\h>iatku s<\z>radnicovej s<\z>stavy a koeficientami 

<:f,BHelv,>a<:f,2Times New Roman CE,>, <:f,BHelv,>e<:f,2Times New Roman CE,>, 

<:f,BHelv,>i <:f>(nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach v danom porad<\m>) dostaneme afinn<\z> transform<\a>ciu, ktor<\a> u</^> nie je podobnos</]>ou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A7><:f220,BHelv,>		



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,1)<:f>



<+B><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7190,1,7920,1,8640,><:f220,BHelv,>		x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ax



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ey



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> iz



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>h</t>=1



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7019,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>A 

<:f,rSymbol,><-'>=<:f>(<:f,BHelv,>ax<:f,2Times New Roman CE,>,<:f,BHelv,>ey<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>iz<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>1<:f>)



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	V</Z>eobecn<\a> afinn<\a> transform<\a>cia je analyticky vyjadren<\a> regul<\a>rnou line<\a>rnou maticou



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:R>	<:A8>,  |<:f,BHelv,><+!>T<-!><+'>A<-'><:f>| <:f,rSymbol,></y><:f,BHelv,> 0, 

<:f,2News Serif EE,>ktor<\a> je maticou s<\z>stavy rovn<\m>c<:f><:f,BHelv,> 

<:f><:f,BHelv,> <:f><:A14>



<+B><:f,BHelv,>A<:f,rSymbol,>=<:f,2Times New Roman CE,>(<:f,BHelv,>x,y,z,1<:f,2Times New Roman CE,>)<:f,rSymbol,></n><:f><:A3>





<+C>	Koeficienty <:f,BHelv,>a<:f> a</^> <:f,BHelv,>i<:f>, <:f,BHelv,>m<:f>, 

<:f,BHelv,>n<:f>, <:f,BHelv,>p<:f>, <:f,BHelv,>s<:f> (<:f,BHelv,>s<:f,rSymbol,></y><:f>0) maj<\z> zrejm<\}> geometrick<\}> v<\}>znam 



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>	a<:f>, <:f,BHelv,>e<:f>, <:f,BHelv,>i<:f>		nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f>, <:f,BHelv,>y<:f>,<:f,BHelv,> z<:f>



<+C><:I0,0,3135,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>s<:f>			koeficient rovno</~>ahlosti so stredom v za<\h>iatku s<\z>radnicovej s<\z>stavy



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>m<:f>, <:f,BHelv,>n<:f>, <:f,BHelv,>p	<:f>		s<\z>radnice vektora posunutia



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>b<:f>, <:f,BHelv,>c<:f>, <:f,BHelv,>f<:f>, <:f,BHelv,>d<:f>, 

<:f,BHelv,>g<:f>, <:f,BHelv,>h<:f>		koeficienty v</Z>eobecnej afinnej transform<\a>cie.



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Osov<\a> afinita roviny <:f,rSymbol,>a<:f> na rovinu <:f,rSymbol,>a<:f,BHelv,>'<-!><:f>



<+C><:R>	Afinn<\a> transform<\a>cia, ktorej samodru</^>n<\}>mi prvkami je bodovo invariantn<\a> vlastn<\a> priamka - mno</^>ina v</Z>etk<\}>ch samodru</^>n<\}>ch bodov transform<\a>cie (os afinity 

<:f,BHelv,>o<:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f,BHelv,>'<:f>) a (nie bodovo) samodru</^>n<\a> ka</^>d<\a> priamka osnovy priamok (smer afinity 

<:f,BHelv,>s<:f,rSymbol,><\K><:f><:f,rSymbol,>a, <:f,BHelv,>s<:f,rSymbol,><\K><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f>), sa naz<\}>va 

<+!>osov<\a> afinita<-!>.	



<+C><:#558,9074>	Osov<\a> afinita je jednozna<\h>ne ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>A<:f> a <:f,BHelv,>A'<:f> (<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA<:f>, 

<:f,rSymbol,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA'<:f>). Priamku 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA</t> <:f>naz<\}>vame smer afinity 

<:f,BHelv,>s<:f> (obr. 1.8). 



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> <:f,rSymbol,><\N><:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, ktor<\}> n<\a>jdeme pod</~>a nasleduj<\z>cich pravidiel:



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	1. Bod <:f,BHelv,>B'<:f> le</^><\m> na priamke <:f,BHelv,>s<+&>B<-&><:f> zo smeru afinity 

<:f,BHelv,>s<:f> prech<\a>dzaj<\z>cej bodom <:f,BHelv,>B<:f>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>s<+&>B<:f> 

<-&>||<:f,BHelv,> s<:f>. V</Z>etky spojnice navz<\a>jom si odpovedaj<\z>cich bodov v osovej afinite s<\z> priamkami jednej osnovy ur<\h>enej smerom 

<:f,BHelv,>s<:f>,  <:f,BHelv,>AA'<:f>||<:f,BHelv,>BB'<:f>||<:f,BHelv,>CC'<:f>||...||<:f,BHelv,> s<:f> .



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f> pret<\m>na os afinity 

<:f,BHelv,>o<:f> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m> prech<\a>dza</]> aj jej afinn<\}> obraz. Ak sa priamka 

<:f,BHelv,>a <:f>zobraz<\m> do priamky <:f,BHelv,>a'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a'<:f,rSymbol,>=<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>, kde 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f>. Nech 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f>, obraz <:f,BHelv,>a'<:f> tejto priamky v danej afinite mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f> na osi afinity. Priamky smeru osi afinity maj<\z> nevlastn<\i> samodru</^>n<\i> body.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	3. Osov<\a> afinita zachov<\a>va incidenciu, preto obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f> mus<\m> by</]> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f>, ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f> a <:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>. Afinn<\}>m obrazom  bodu 

<:f,BHelv,>B<:f> je bod <:f,BHelv,>B'<:f,rSymbol,>=<:f,BHelv,>a'<:f,rSymbol,><\G> 

<:f,BHelv,>s<+&>B<-&><:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Priemetom afinne zdru</^>en<\}>ch rov<\m>n <:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f></t> a smeru afinity 

<:f,BHelv,>s<:f> na rovinu (pri<\h>om priemetom </^>iadnej z rov<\m>n 

<:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f,2Times New Roman CE,></t><:f> nie je priamka a priemetom smeru 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t> a osi afinity <:f,BHelv,>o<:f> s<\z> dve r<\t>znobe</^>n<\i> priamky), z<\m>skame osov<\z> afinitu v roz</Z><\m>renej euklidovskej rovine 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>E<+&>2<-&><:f>. Je ur<\h>en<\a> samodru</^>nou osou afinity (priemet priese<\h>nice 

<:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f></t>) a dvojicou odpovedaj<\z>cich si bodov (priemety bodov 

<:f,BHelv,>A<:f,rSymbol,><\N>a<:f>, <:f,BHelv,>A<:f></t><:f,rSymbol,><\N>a<:f></t>) v smere<:f,2Times New Roman CE,> afinity<:f,BHelv,> (<:f,2Times New Roman CE,>priemet<:f,BHelv,> s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t>) (obr 1.9). Pod</~>a op<\m>san<\i>ho al

goritmu zostroj<\m>me afinn<\}> obraz <:f,BHelv,>B<:f></t> </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>B<:f> roviny.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Priamka <:f,BHelv,>u<:f> zo smeru osi afinity prech<\a>dzaj<\z>ca bodom 

<:f,BHelv,>A<:f> m<\a> samodru</^>n<\}> nevlastn<\}> bod  <+'><:f,rSymbol,></e><:f,BHelv,><-'>1<:f>, ktor<\}> je z<\a>rove<\r> bodom jej obrazu 

<:f,BHelv,>u'<:f>. Bodom <:f,BHelv,>A'<:f> (obrazom bodu <:f,BHelv,>A<:f>)  prech<\a>dza priamka 

<:f,BHelv,>u'<:f> v smere osi afinity <:f,BHelv,>o<:f> (obr. 1.10).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Dve priamky (<:f,BHelv,>b<:f>||<:f,BHelv,>d<:f>) jedn<\i>ho smeru sa v osovej afinite zobrazia op<\d></]> do priamok jedn<\i>ho smeru (<:f,BHelv,>b'<:f>||<:f,BHelv,>d'<:f>), r<\t>znobe</^>n<\i> priamky (<:f,BHelv,>a<:f,rSymbol,></t><:f,BHelv,>b<:f>) do r<\t>

znobe</^>iek (<:f,BHelv,>a'<:f,rSymbol,></t><:f,BHelv,>b'<:f>), pri<\h>om priese<\h>n<\m>k obrazov (<:f,BHelv,>B'<:f>) je obrazom priese<\h>n<\m>ka vzorov (<:f,BHelv,>B<:f>). Stred 

<\z>tvaru (<:f,BHelv,>S<:f>) sa zobraz<\m> do stredu obrazu <\z>tvaru (<:f,BHelv,>S'<:f>). Nezachov<\a>vaj<\z> sa ani uhly ani d<\e></^>ky 

<\z>se<\h>iek (obr. 1.11).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Na priamkach jedn<\i>ho smeru sa v</Z>ak <\z>se<\h>ky rovnako skracuj<\z>, pr<\m>padne predl</^>uj<\z> (|<:f,BHelv,>AD<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>BC<:f>|, |<:f,BHelv,>A'D'<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>B'C'<:f>|). Iba na priamkach zo smeru osi a

finity ost<\a>vaj<\z> d<\e></^>ky <\z>se<\h>iek zachovan<\i> v p<\t>vodnej ve</~>kosti (|<:f,BHelv,>AC<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A</t>C</t><:f>|).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Afinn<\}>m obrazom kru</^>nice je elipsa (pr<\m>padne kru</^>nica).



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Osov<\a> afinita <:f,"Rukopis,>A<:f> nech je ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f,2Symbol,> =<:f> {<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>,<:f,BHelv,> s 

<:f,rSymbol,>=<:f,BHelv,> OO'<:f>}



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A13>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Obrazom kru</^>nice <:f,BHelv,>k<:f> so stredom <:f,BHelv,>O<:f> je elipsa 

<:f,BHelv,>e<:f> so stredom <:f,BHelv,>O'<:f>. Ka</^>d<\}>m dvom kolm<\}>m priemerom kru</^>nice 

<:f,BHelv,>k<:f> afinne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>e<:f,2Times New Roman CE,> (obr. 1.12). <:f>Existuje preto dvojica tak<\}>ch kolm<\}>ch priemerov kru</^>nice 

<:A9>, ktor<\i> sa afinne zobrazia do os<\m> prech<\a>dzaj<\z>cich vrcholmi elipsy 

<:f,BHelv,>A'B'<:f><:A10><:f,BHelv,>C'D'<:f>. Samodru</^>n<\i> body t<\}>chto priemerov le</^>ia na Talesovej kru</^>nici prech<\a>dzaj<\z>cej stredmi afinne zdru</^>en<\}>ch kriviek. Body 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f> s<\z> vrcholy prav<\}>ch uhlov nad spolo<\h>nou preponou na osi afinity 

<:f,BHelv,>o<:f>, ktorou je <\z>se<\h>ka 12 (obr. 1.13). Stred Talesovej kru</^>nice je bod 

<:f,BHelv,>S<:f>, priese<\h>n<\m>k osi <\z>se<\h>ky <:f,BHelv,>OO'<:f> s osou afinity 

<:f,BHelv,>o<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Ku ka</^>dej elipse mo</^>no n<\a>js</]> osov<\z> afinitu, v ktorej je vzorom danej elipsy kru</^>nica.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Elipsa ur<\h>en<\a> hlavn<\}>mi vrcholmi, <:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(AB<:f><:A6><:f,BHelv,>CD)<:f><:f,BHelv,><-&><-&>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>		1<-&><:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,><+&>1<-&><:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>C<:f>}, 

<+&>	2<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>C<:f>}<:f,2News Serif EE,>	 

	(<:f><:f,2News Serif EE,>obr. 1.14)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Elipsa ur<\h>en<\a> zdru</^>en<\}>mi priemermi, 

<:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(PQ, <:f><:f,BHelv,>RS)<:f><:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><+&>		1<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>1<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>R<:f>},		<+&>  2<-&><:f,bSignet Roundhand CE,>A<:f> 

<:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>R<:f>}	<:f,2News Serif EE,>	(<:f><:f,2News Serif EE,>obr.1.15)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>	



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej osov<\z> afinitu medzi rovinou 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f,2Times New Roman CE,> a rovinou 

<:f,rSymbol,>p<:f,2News Serif EE,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f,2Times New Roman CE,> s osou v osi 

<:f,BHelv,>x<:f,2Times New Roman CE,> a odpovedaj<\z>cou si dvojicou bodov 

<:f,BHelv,>A<:f,2News Serif EE,>(<:f,BHelv,>a<:f,2News Serif EE,>,<:f,BHelv,>b<:f,2News Serif EE,>,0,1)<:f,rSymbol,></n><:f,BHelv,>A'<:f,2News Serif EE,>(<:f,BHelv,>d<:f,2News Serif EE,>,<:f,BHelv,>e<:f,2News Serif EE,>,<:f,BHelv,>f<:f,2News Serif EE,>,1), 

<:f><:f,BHelv,>b<:f,rSymbol,></y><:f,2News Serif EE,>0, <:f,BHelv,>f<:f,rSymbol,></y><:f><:f,2News Serif EE,>0, 

<:f,2Times New Roman CE,>ak  smer afinity je priamka<:f,2News Serif EE,> 

<:f,BHelv,>s<:f><:f,rSymbol,>=<:f><:f,BHelv,>AA'<:f,2Times New Roman CE,> so smerov<\}>m vektorom 

<:A11><:f,2Times New Roman CE,> je<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A12>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,2760><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6905,1,7418,1,7920,1,8640,><:f,BHelv,>	<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:f,BHelv,>	(x,y,z,1)<:f,rSymbol,></n><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx+(d-a)y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>ey



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>fy+bz<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>b



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:f,BHelv,>A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>A<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>(bd,be,bf,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(d,e,f,1)



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Pr<\m>klad 1.1<-"><:f>: <:f,2Times New Roman CE,>V osovej afinite ur<\h>enej tromi dvojicami odpovedaj<\z>cich si bodov n<\a>jdite os afinity.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,2News Serif EE,> = {<:f,BHelv,>A<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,BHelv,>A'<:f,2News Serif EE,>, <:f,BHelv,>B<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,2News Serif EE,> <:f,BHelv,>B'<:f,2News Serif EE,>, 

<:f,BHelv,>C<:f,2News Serif EE,> <:f,rSymbol,></n><:f,2News Serif EE,> 

<:f,BHelv,>C'<:f,2News Serif EE,>}<:f><:f,2News Serif EE,>, <:f,BHelv,>o<:f,2News Serif EE,>=?



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>



<+C><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Rie</Z>enie: <-"><:f><:f,2Times New Roman CE,>Priamka 

<:f><:f,2News Serif EE,> <:f><:f,BHelv,>AB<:f,2Times New Roman CE,> sa v danej osovej afinite zobraz<\m> do priamky 

<:f,BHelv,>A'B<:f,2News Serif EE,>'<:f,2Times New Roman CE,>. Priese<\h>n<\m>k t<\}>chto priamok je samodru</^>n<\}> bod osovej afinity, 

<:f,BHelv,>AB<:f,rSymbol,><\G><:f,BHelv,>A'B'<:f,rSymbol,>=<:f,BHelv,>{1<:f,rSymbol,>=<:f,BHelv,>1<:f><:f,BHelv,>'<:f><:f,BHelv,>}<:f><:f,2Times New Roman CE,>, ktor<\}>m prech<\a>dza h</~>adan<\a> os afinity 

<:f,BHelv,>o<:f,2Times New Roman CE,>. Rovnako pre samodru</^>n<\}> bod priamok 

<:f,BHelv,>AC<:f,2Times New Roman CE,> a <:f,BHelv,>A</t>C</t><:f,2Times New Roman CE,>plat<\m> 

<:f,BHelv,>AC<:f,rSymbol,><\G><:f,BHelv,>A'C'<:f,rSymbol,>=<:f,BHelv,>{2<:f,rSymbol,>=<:f,BHelv,>2'<:f,rSymbol,>}<\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Os afinity je priamka 

<:f,BHelv,>o<:f>=<:f,BHelv,>12<:f> (obr. 1.16).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:p<* >>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.2<-">: <:f,2Times New Roman CE,>Zostrojte doty<\h>nice elipsy ur<\h>enej vrcholmi, ktor<\i> s<\z> rovnobe</^>n<\i> s danou priamkou<:f,2News Serif EE,> 

<:f,BHelv,>m<:f,2News Serif EE,>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>				<:f,BHelv,>e=(AB<:A5>CD),  <:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?, 

<+&><:f,BHelv,>2<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2175,9074><:f,2Times New Roman CE,><+">Rie</Z>enie:<:f,2Times New Roman CE,><-"> V osovej afinite 

<:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<-&><:f,BHelv,>o<:f,BHelv,>=<:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><-&>C</t><:f>}<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>sa dan<\a> elipsa <:f,BHelv,>e<:f,2Times New Roman CE,> zobraz<\m> do kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> (smer afinity je kolm<\}> na os afinity). Priamke 

<:f,BHelv,>m<:f,2News Serif EE,> <:f,2Times New Roman CE,>odpoved<\a> v danej osovej afinite priamka 

<:f,BHelv,>m'<:f,2Times New Roman CE,>, ur<\h>en<\a> samodru</^>n<\}>m<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>bodom na osi afinity a obrazom <:f,BHelv,>R'<:f,2Times New Roman CE,> jedn<\i>ho bodu 

<:f,BHelv,>R<:f,2Times New Roman CE,> priamky <:f,BHelv,>m<:f,2Times New Roman CE,> (<:f,BHelv,>R'<:f,2Times New Roman CE,> ur<\h><\m>me pomocou smeru afinity a obrazu priamky 

<:f,BHelv,>RC<:f,2Times New Roman CE,>). Doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> rovnobe</^>n<\i> s priamkou 

<:f,BHelv,>m'<:f,2Times New Roman CE,> vieme n<\a>js</]> (body dotyku 

<+&><:f,BHelv,>1<-&>T'<:f,2Times New Roman CE,>,<:f,2News Serif EE,> 

<:f,BHelv,><+&>2<-&>T'<:f,2Times New Roman CE,> s<\z> priese<\h>n<\m>ky kolmice<:f,2News Serif EE,> 

<:f,BHelv,>h<:f,2Times New Roman CE,> prech<\a>dzaj<\z>cej stredom 

<:f,BHelv,>O<:f,2Times New Roman CE,> kru</^>nice na priamku <:f,BHelv,>m'<:f,2Times New Roman CE,>, 

<+&><:f,BHelv,>1<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t'<:f,rSymbol,>|| 

<:f,BHelv,>m<:f,2Times New Roman CE,>',<+&><:f,BHelv,>2<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t'<:f,rSymbol,>||<:f,BHelv,>m'<:f,2Times New Roman CE,>). Obrazy priamok 

<+&><:f,BHelv,>1<-&>t'<:f,2Times New Roman CE,> a <+&><:f,BHelv,>2<-&>t'<:f,2Times New Roman CE,> v danej osovej afinite n<\a>jdeme pomocou ich samodru</^>n<\}>ch bodov na osi afinity a pomocou ich smeru, 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,rSymbol,>|| <:f,BHelv,>m<:f,2Times New Roman CE,>, <:f,BHelv,>2=2'<:f,rSymbol,><\N><:f><+&><:f,BHelv,>2<-&>t 

<:f,rSymbol,><-&>|| <:f,BHelv,>m<:f,2Times New Roman CE,>. Dotykov<\i> body 

<+&><:f,BHelv,>1<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>a <+&><:f,BHelv,>2<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t<:f,2Times New Roman CE,> le</^>ia na priamkach smeru afinity (obr. 1.17).



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074><:f,2Times New Roman CE,>



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,2Times New Roman CE,>1.6 Projekt<\m>vne transform<\a>cie<:f,2News Serif EE,> 

<:f280,rSymbol,><+'></e><-'><:f,BHelv,>E<+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9074><:f,2Times New Roman CE,>	Projekt<\m>vnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f240,rSymbol,><+'></e><-'><+!><:f,BHelv,>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia priestoru na seba. Naz<\}>va sa koline<\a>cia. Okrem incidencie zachov<\a>va dvojpomer 

</Z>tyroch bodov na priamke. V</Z>etky uveden<\i> euklidovsk<\i> a afinn<\i> transform<\a>cie s<\z> koline<\a>ciami so 

</Z>peci<\a>lnymi vlastnos</]>ami a invariantn<\}>mi prvkami. Analytick<\a> reprezent<\a>cia projekt<\m>vnej transform<\a>cie je regul<\a>rna matica s re<\a>lnymi prvkami



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2><-!><-'><:f><:f,2Times New Roman CE,>, <:f,BHelv,> s<:f,rSymbol,></y><:f><:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,2News Serif EE,>|<:f,BHelv,><+!>T<-!><+'>K <-'><:f,2News Serif EE,>|<:f,rSymbol,></y><:f,BHelv,>0<:f,2Times New Roman CE,>, matica s<\z>stavy rovn<\m><:f><:f,2Times New Roman CE,>c<:f><:f,2Times New Roman CE,>  

<:f><:f,2News Serif EE,><:A1>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A0>, <:f,BArial CE,>h<:A15>
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<+B><:P11,30,>



>

[elay]

[l1]

	0

[pg]

	5

	26 237 182 32 0 1 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	37 0 0 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	54 0 24 0 0 0 0 65535 2 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	81 0 5 512 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	94 0 27 1025 0 0 0 65535 9 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0
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<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>R  

<-'><:f220,rSymbol,>=<:f220,BHelv,> (sx,sy,sz,1)<:f220,rSymbol,> =<:f220,BHelv,> s(x,y,z,<:A4>)



<:R><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Zlo</^>en<\m>m rovno</~>ahlost<\m> na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f,2Times New Roman CE,>, <:f,BHelv,>y<:f,2Times New Roman CE,> a 

<:f,BHelv,>z<:f,2Times New Roman CE,> so stredmi v za<\h>iatku s<\z>radnicovej s<\z>stavy a koeficientami 

<:f,BHelv,>a<:f,2Times New Roman CE,>, <:f,BHelv,>e<:f,2Times New Roman CE,>, 

<:f,BHelv,>i <:f>(nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach v danom porad<\m>) dostaneme afinn<\z> transform<\a>ciu, ktor<\a> u</^> nie je podobnos</]>ou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A7><:f220,BHelv,>		



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,1)<:f>



<+B><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7190,1,7920,1,8640,><:f220,BHelv,>		x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ax



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ey



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> iz



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>h</t>=1



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7019,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>A 

<:f,rSymbol,><-'>=<:f>(<:f,BHelv,>ax<:f,2Times New Roman CE,>,<:f,BHelv,>ey<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>iz<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>1<:f>)



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	V</Z>eobecn<\a> afinn<\a> transform<\a>cia je analyticky vyjadren<\a> regul<\a>rnou line<\a>rnou maticou



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:R>	<:A8>,  |<:f,BHelv,><+!>T<-!><+'>A<-'><:f>| <:f,rSymbol,></y><:f,BHelv,> 0, 

<:f,2News Serif EE,>ktor<\a> je maticou s<\z>stavy rovn<\m>c<:f><:f,BHelv,> 

<:f><:f,BHelv,> <:f><:A14>



<+B><:f,BHelv,>A<:f,rSymbol,>=<:f,2Times New Roman CE,>(<:f,BHelv,>x,y,z,1<:f,2Times New Roman CE,>)<:f,rSymbol,></n><:f><:A3>





<+C>	Koeficienty <:f,BHelv,>a<:f> a</^> <:f,BHelv,>i<:f>, <:f,BHelv,>m<:f>, 

<:f,BHelv,>n<:f>, <:f,BHelv,>p<:f>, <:f,BHelv,>s<:f> (<:f,BHelv,>s<:f,rSymbol,></y><:f>0) maj<\z> zrejm<\}> geometrick<\}> v<\}>znam 



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>	a<:f>, <:f,BHelv,>e<:f>, <:f,BHelv,>i<:f>		nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f>, <:f,BHelv,>y<:f>,<:f,BHelv,> z<:f>



<+C><:I0,0,3135,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>s<:f>			koeficient rovno</~>ahlosti so stredom v za<\h>iatku s<\z>radnicovej s<\z>stavy



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>m<:f>, <:f,BHelv,>n<:f>, <:f,BHelv,>p	<:f>		s<\z>radnice vektora posunutia



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>b<:f>, <:f,BHelv,>c<:f>, <:f,BHelv,>f<:f>, <:f,BHelv,>d<:f>, 

<:f,BHelv,>g<:f>, <:f,BHelv,>h<:f>		koeficienty v</Z>eobecnej afinnej transform<\a>cie.



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Osov<\a> afinita roviny <:f,rSymbol,>a<:f> na rovinu <:f,rSymbol,>a<:f,BHelv,>'<-!><:f>



<+C><:R>	Afinn<\a> transform<\a>cia, ktorej samodru</^>n<\}>mi prvkami je bodovo invariantn<\a> vlastn<\a> priamka - mno</^>ina v</Z>etk<\}>ch samodru</^>n<\}>ch bodov transform<\a>cie (os afinity 

<:f,BHelv,>o<:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f,BHelv,>'<:f>) a (nie bodovo) samodru</^>n<\a> ka</^>d<\a> priamka osnovy priamok (smer afinity 

<:f,BHelv,>s<:f,rSymbol,><\K><:f><:f,rSymbol,>a, <:f,BHelv,>s<:f,rSymbol,><\K><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f>), sa naz<\}>va 

<+!>osov<\a> afinita<-!>.	



<+C>	Osov<\a> afinita je jednozna<\h>ne ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>A<:f> a <:f,BHelv,>A'<:f> (<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA<:f>, 

<:f,rSymbol,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA'<:f>). Priamku 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA</t> <:f>naz<\}>vame smer afinity 

<:f,BHelv,>s<:f> (obr. 1.8). 



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> <:f,rSymbol,><\N><:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, ktor<\}> n<\a>jdeme pod</~>a nasleduj<\z>cich pravidiel:



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#808,9074>	1. Bod <:f,BHelv,>B'<:f> le</^><\m> na priamke <:f,BHelv,>s<+&>B<-&><:f> zo smeru afinity 

<:f,BHelv,>s<:f> prech<\a>dzaj<\z>cej bodom <:f,BHelv,>B<:f>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>s<+&>B<:f> 

<-&>||<:f,BHelv,> s<:f>. V</Z>etky spojnice navz<\a>jom si odpovedaj<\z>cich bodov v osovej afinite s<\z> priamkami jednej osnovy ur<\h>enej smerom 

<:f,BHelv,>s<:f>,  <:f,BHelv,>AA'<:f>||<:f,BHelv,>BB'<:f>||<:f,BHelv,>CC'<:f>||...||<:f,BHelv,> s<:f> .



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1101,9074>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f> pret<\m>na os afinity 

<:f,BHelv,>o<:f> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m> prech<\a>dza</]> aj jej afinn<\}> obraz. Ak sa priamka 

<:f,BHelv,>a <:f>zobraz<\m> do priamky <:f,BHelv,>a'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a'<:f,rSymbol,>=<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>, kde 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f>. Nech 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f>, obraz <:f,BHelv,>a'<:f> tejto priamky v danej afinite mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f> na osi afinity. Priamky smeru osi afinity maj<\z> nevlastn<\i> samodru</^>n<\i> body.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,9074>	3. Osov<\a> afinita zachov<\a>va incidenciu, preto obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f> mus<\m> by</]> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f>, ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f> a <:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>. Afinn<\}>m obrazom  bodu 

<:f,BHelv,>B<:f> je bod <:f,BHelv,>B'<:f,rSymbol,>=<:f,BHelv,>a'<:f,rSymbol,><\G> 

<:f,BHelv,>s<+&>B<-&><:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1646,9074>	Priemetom afinne zdru</^>en<\}>ch rov<\m>n <:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f></t> a smeru afinity 

<:f,BHelv,>s<:f> na rovinu (pri<\h>om priemetom </^>iadnej z rov<\m>n 

<:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f,2Times New Roman CE,></t><:f> nie je priamka a priemetom smeru 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t> a osi afinity <:f,BHelv,>o<:f> s<\z> dve r<\t>znobe</^>n<\i> priamky), z<\m>skame osov<\z> afinitu v roz</Z><\m>renej euklidovskej rovine 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>E<+&>2<-&><:f>. Je ur<\h>en<\a> samodru</^>nou osou afinity (priemet priese<\h>nice 

<:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f></t>) a dvojicou odpovedaj<\z>cich si bodov (priemety bodov 

<:f,BHelv,>A<:f,rSymbol,><\N>a<:f>, <:f,BHelv,>A<:f></t><:f,rSymbol,><\N>a<:f></t>) v smere<:f,2Times New Roman CE,> afinity<:f,BHelv,> (<:f,2Times New Roman CE,>priemet<:f,BHelv,> s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t>) (obr 1.9). Pod</~>a op<\m>san<\i>ho al

goritmu zostroj<\m>me afinn<\}> obraz <:f,BHelv,>B<:f></t> </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>B<:f> roviny.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#795,9074>	Priamka <:f,BHelv,>u<:f> zo smeru osi afinity prech<\a>dzaj<\z>ca bodom 

<:f,BHelv,>A<:f> m<\a> samodru</^>n<\}> nevlastn<\}> bod  <+'><:f,rSymbol,></e><:f,BHelv,><-'>1<:f>, ktor<\}> je z<\a>rove<\r> bodom jej obrazu 

<:f,BHelv,>u'<:f>. Bodom <:f,BHelv,>A'<:f> (obrazom bodu <:f,BHelv,>A<:f>)  prech<\a>dza priamka 

<:f,BHelv,>u'<:f> v smere osi afinity <:f,BHelv,>o<:f> (obr. 1.10).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2675,3705>	Dve priamky (<:f,BHelv,>b<:f>||<:f,BHelv,>d<:f>) jedn<\i>ho smeru sa v osovej afinite zobrazia op<\d></]> do priamok jedn<\i>ho smeru (<:f,BHelv,>b'<:f>||<:f,BHelv,>d'<:f>), r<\t>znobe</^>n<\i> priamky (<:f,BHelv,>a<:f,rSymbol,></t><:f,BHelv,>b<:f>) do r<\t>

znobe</^>iek (<:f,BHelv,>a'<:f,rSymbol,></t><:f,BHelv,>b'<:f>), pri<\h>om priese<\h>n<\m>k obrazov (<:f,BHelv,>B'<:f>) je obrazom priese<\h>n<\m>ka vzorov (<:f,BHelv,>B<:f>). Stred 

<\z>tvaru (<:f,BHelv,>S<:f>) sa zobraz<\m> do stredu obrazu <\z>tvaru (<:f,BHelv,>S'<:f>). Nezachov<\a>vaj<\z> sa ani uhly ani d<\e></^>ky 

<\z>se<\h>iek (obr. 1.11).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1614,3705>	Na priamkach jedn<\i>ho smeru sa v</Z>ak <\z>se<\h>ky rovnako skracuj<\z>, pr<\m>padne predl</^>uj<\z> (|<:f,BHelv,>AD<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>BC<:f>|, |<:f,BHelv,>A'D'<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>B'C'<:f>|). Iba na priamkach zo smeru osi a

finity ost<\a>vaj<\z> d<\e></^>ky <\z>se<\h>iek zachovan<\i> v p<\t>vodnej ve</~>kosti (|<:f,BHelv,>AC<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A</t>C</t><:f>|).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Afinn<\}>m obrazom kru</^>nice je elipsa (pr<\m>padne kru</^>nica).



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074>Osov<\a> afinita <:f,"Rukopis,>A<:f> nech je ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f,2Symbol,> =<:f> {<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>,<:f,BHelv,> s 

<:f,rSymbol,>=<:f,BHelv,> OO'<:f>}



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A13>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Obrazom kru</^>nice <:f,BHelv,>k<:f> so stredom <:f,BHelv,>O<:f> je elipsa 

<:f,BHelv,>e<:f> so stredom <:f,BHelv,>O'<:f>. Ka</^>d<\}>m dvom kolm<\}>m priemerom kru</^>nice 

<:f,BHelv,>k<:f> afinne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>e<:f,2Times New Roman CE,> (obr. 1.12). <:f>Existuje preto dvojica tak<\}>ch kolm<\}>ch priemerov kru</^>nice 

<:A9>, ktor<\i> sa afinne zobrazia do os<\m> prech<\a>dzaj<\z>cich vrcholmi elipsy 

<:f,BHelv,>A'B'<:f><:A10><:f,BHelv,>C'D'<:f>. Samodru</^>n<\i> body t<\}>chto priemerov le</^>ia na Talesovej kru</^>nici prech<\a>dzaj<\z>cej stredmi afinne zdru</^>en<\}>ch kriviek. Body 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f> s<\z> vrcholy prav<\}>ch uhlov nad spolo<\h>nou preponou na osi afinity 

<:f,BHelv,>o<:f>, ktorou je <\z>se<\h>ka 12 (obr. 1.13). Stred Talesovej kru</^>nice je bod 

<:f,BHelv,>S<:f>, priese<\h>n<\m>k osi <\z>se<\h>ky <:f,BHelv,>OO'<:f> s osou afinity 

<:f,BHelv,>o<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Ku ka</^>dej elipse mo</^>no n<\a>js</]> osov<\z> afinitu, v ktorej je vzorom danej elipsy kru</^>nica.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Elipsa ur<\h>en<\a> hlavn<\}>mi vrcholmi, <:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(AB<:f><:A6><:f,BHelv,>CD)<:f><:f,BHelv,><-&><-&>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&><:f,BHelv,>		1<-&><:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,><+&>1<-&><:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>C<:f>}, 

<+&>	2<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>C<:f>}<:f,2News Serif EE,>	 

	(<:f><:f,2News Serif EE,>obr. 1.14)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><:f,2Times New Roman CE,>Elipsa ur<\h>en<\a> zdru</^>en<\}>mi priemermi, 

<:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(PQ, <:f><:f,BHelv,>RS)<:f><:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&>		1<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>1<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>R<:f>},		<+&>  2<-&><:f,bSignet Roundhand CE,>A<:f> 

<:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>R<:f>}	<:f,2News Serif EE,>	(<:f><:f,2News Serif EE,>obr.1.15)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>	



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej osov<\z> afinitu medzi rovinou 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f,2Times New Roman CE,> a rovinou 

<:f,rSymbol,>p<:f,2News Serif EE,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f,2Times New Roman CE,> s osou v osi 

<:f,BHelv,>x<:f,2Times New Roman CE,> a odpovedaj<\z>cou si dvojicou bodov 

<:f,BHelv,>A<:f,2News Serif EE,>(<:f,BHelv,>a<:f,2News Serif EE,>,<:f,BHelv,>b<:f,2News Serif EE,>,0,1)<:f,rSymbol,></n><:f,BHelv,>A'<:f,2News Serif EE,>(<:f,BHelv,>d<:f,2News Serif EE,>,<:f,BHelv,>e<:f,2News Serif EE,>,<:f,BHelv,>f<:f,2News Serif EE,>,1), 

<:f><:f,BHelv,>b<:f,rSymbol,></y><:f,2News Serif EE,>0, <:f,BHelv,>f<:f,rSymbol,></y><:f><:f,2News Serif EE,>0, 

<:f,2Times New Roman CE,>ak  smer afinity je priamka<:f,2News Serif EE,> 

<:f,BHelv,>s<:f><:f,rSymbol,>=<:f><:f,BHelv,>AA'<:f,2Times New Roman CE,> so smerov<\}>m vektorom 

<:A11><:f,2Times New Roman CE,> je<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A12>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,2760><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6905,1,7418,1,7920,1,8640,><:#260,3046><:f,BHelv,>	<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:#260,3046><:f,BHelv,>	



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:#274,3046><:f,BHelv,>	(x,y,z,1)<:f,rSymbol,></n><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx+(d-a)y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>ey



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>fy+bz<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>b



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#260,3046><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#279,9074><:f,BHelv,>A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>A<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>(bd,be,bf,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(d,e,f,1)



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.1<-"><:f>: <:f,2Times New Roman CE,>V osovej afinite ur<\h>enej tromi dvojicami odpovedaj<\z>cich si bodov n<\a>jdite os afinity.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,2News Serif EE,> = {<:f,BHelv,>A<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,BHelv,>A'<:f,2News Serif EE,>, <:f,BHelv,>B<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,2News Serif EE,> <:f,BHelv,>B'<:f,2News Serif EE,>, 

<:f,BHelv,>C<:f,2News Serif EE,> <:f,rSymbol,></n><:f,2News Serif EE,> 

<:f,BHelv,>C'<:f,2News Serif EE,>}<:f><:f,2News Serif EE,>, <:f,BHelv,>o<:f,2News Serif EE,>=?



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,4050><:f,2News Serif EE,>



<+C><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3217,4050><:f,2Times New Roman CE,><+">Rie</Z>enie: <-"><:f><:f,2Times New Roman CE,>Priamka 

<:f><:f,2News Serif EE,> <:f><:f,BHelv,>AB<:f,2Times New Roman CE,> sa v danej osovej afinite zobraz<\m> do priamky 

<:f,BHelv,>A'B<:f,2News Serif EE,>'<:f,2Times New Roman CE,>. Priese<\h>n<\m>k t<\}>chto priamok je samodru</^>n<\}> bod osovej afinity, 

<:f,BHelv,>AB<:f,rSymbol,><\G><:f,BHelv,>A'B'<:f,rSymbol,>=<:f,BHelv,>{1<:f,rSymbol,>=<:f,BHelv,>1<:f><:f,BHelv,>'<:f><:f,BHelv,>}<:f><:f,2Times New Roman CE,>, ktor<\}>m prech<\a>dza h</~>adan<\a> os afinity 

<:f,BHelv,>o<:f,2Times New Roman CE,>. Rovnako pre samodru</^>n<\}> bod priamok 

<:f,BHelv,>AC<:f,2Times New Roman CE,> a <:f,BHelv,>A</t>C</t><:f,2Times New Roman CE,>plat<\m> 

<:f,BHelv,>AC<:f,rSymbol,><\G><:f,BHelv,>A'C'<:f,rSymbol,>=<:f,BHelv,>{2<:f,rSymbol,>=<:f,BHelv,>2'<:f,rSymbol,>}<\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Os afinity je priamka 

<:f,BHelv,>o<:f>=<:f,BHelv,>12<:f> (obr. 1.16).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,4050>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:p<* >>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.2<-">: <:f,2Times New Roman CE,>Zostrojte doty<\h>nice elipsy ur<\h>enej vrcholmi, ktor<\i> s<\z> rovnobe</^>n<\i> s danou priamkou<:f,2News Serif EE,> 

<:f,BHelv,>m<:f,2News Serif EE,>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>				<:f,BHelv,>e=(AB<:A5>CD),  <:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?, 

<+&><:f,BHelv,>2<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2175,9074><:f,2Times New Roman CE,><+">Rie</Z>enie:<:f,2Times New Roman CE,><-"> V osovej afinite 

<:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<-&><:f,BHelv,>o<:f,BHelv,>=<:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><-&>C</t><:f>}<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>sa dan<\a> elipsa <:f,BHelv,>e<:f,2Times New Roman CE,> zobraz<\m> do kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> (smer afinity je kolm<\}> na os afinity). Priamke 

<:f,BHelv,>m<:f,2News Serif EE,> <:f,2Times New Roman CE,>odpoved<\a> v danej osovej afinite priamka 

<:f,BHelv,>m'<:f,2Times New Roman CE,>, ur<\h>en<\a> samodru</^>n<\}>m<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>bodom na osi afinity a obrazom <:f,BHelv,>R'<:f,2Times New Roman CE,> jedn<\i>ho bodu 

<:f,BHelv,>R<:f,2Times New Roman CE,> priamky <:f,BHelv,>m<:f,2Times New Roman CE,> (<:f,BHelv,>R'<:f,2Times New Roman CE,> ur<\h><\m>me pomocou smeru afinity a obrazu priamky 

<:f,BHelv,>RC<:f,2Times New Roman CE,>). Doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> rovnobe</^>n<\i> s priamkou 

<:f,BHelv,>m'<:f,2Times New Roman CE,> vieme n<\a>js</]> (body dotyku 

<+&><:f,BHelv,>1<-&>T'<:f,2Times New Roman CE,>,<:f,2News Serif EE,> 

<:f,BHelv,><+&>2<-&>T'<:f,2Times New Roman CE,> s<\z> priese<\h>n<\m>ky kolmice<:f,2News Serif EE,> 

<:f,BHelv,>h<:f,2Times New Roman CE,> prech<\a>dzaj<\z>cej stredom 

<:f,BHelv,>O<:f,2Times New Roman CE,> kru</^>nice na priamku <:f,BHelv,>m'<:f,2Times New Roman CE,>, 

<+&><:f,BHelv,>1<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t'<:f,rSymbol,>|| 

<:f,BHelv,>m<:f,2Times New Roman CE,>',<+&><:f,BHelv,>2<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t'<:f,rSymbol,>||<:f,BHelv,>m'<:f,2Times New Roman CE,>). Obrazy priamok 

<+&><:f,BHelv,>1<-&>t'<:f,2Times New Roman CE,> a <+&><:f,BHelv,>2<-&>t'<:f,2Times New Roman CE,> v danej osovej afinite n<\a>jdeme pomocou ich samodru</^>n<\}>ch bodov na osi afinity a pomocou ich smeru, 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,rSymbol,>|| <:f,BHelv,>m<:f,2Times New Roman CE,>, <:f,BHelv,>2=2'<:f,rSymbol,><\N><:f><+&><:f,BHelv,>2<-&>t 

<:f,rSymbol,><-&>|| <:f,BHelv,>m<:f,2Times New Roman CE,>. Dotykov<\i> body 

<+&><:f,BHelv,>1<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>a <+&><:f,BHelv,>2<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t<:f,2Times New Roman CE,> le</^>ia na priamkach smeru afinity (obr. 1.17).



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074><:f,2Times New Roman CE,>



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,2Times New Roman CE,>1.6 Projekt<\m>vne transform<\a>cie<:f,2News Serif EE,> 

<:f280,rSymbol,><+'></e><-'><:f,BHelv,>E<+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9074><:f,2Times New Roman CE,>	Projekt<\m>vnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f240,rSymbol,><+'></e><-'><+!><:f,BHelv,>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia priestoru na seba. Naz<\}>va sa koline<\a>cia. Okrem incidencie zachov<\a>va dvojpomer 

</Z>tyroch bodov na priamke. V</Z>etky uveden<\i> euklidovsk<\i> a afinn<\i> transform<\a>cie s<\z> koline<\a>ciami so 

</Z>peci<\a>lnymi vlastnos</]>ami a invariantn<\}>mi prvkami. Analytick<\a> reprezent<\a>cia projekt<\m>vnej transform<\a>cie je regul<\a>rna matica s re<\a>lnymi prvkami



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2><-!><-'><:f><:f,2Times New Roman CE,>, <:f,BHelv,> s<:f,rSymbol,></y><:f><:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,2News Serif EE,>|<:f,BHelv,><+!>T<-!><+'>K <-'><:f,2News Serif EE,>|<:f,rSymbol,></y><:f,BHelv,>0<:f,2Times New Roman CE,>, matica s<\z>stavy rovn<\m><:f><:f,2Times New Roman CE,>c<:f><:f,2Times New Roman CE,>  

<:f><:f,2News Serif EE,><:A1>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A0>, <:f,BArial CE,>h<:A15>
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$A=\left( x,y,z,1\right) \rightarrow A^{\prime }=\left( x^{\prime },y^{\prime },z^{\prime },h^{\prime }\right) =h^{\prime }\left( \frac{x^{\prime }}{h^{\prime }},\frac{y^{\prime }}{h^{\prime }},\frac{z^{\prime }}{h^{\prime }},1\right) $Arial CE,34,11,0,0,0,0,0

$\matrix x^{\prime }=ax+dy+gz+m \\ y^{\prime }=bx+ey+kz+n \\ z^{\prime }=cx+fy+iz+p \\ h^{\prime }=qx+ry+tz+s\endmatrix $Arial CE,34,11,0,0,0,0,0

$\BF T_K=\left( \matrix a & b & c & q \\ d & e & f & r \\ g & k & i & t \\ m & n & p & s\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$A^{\prime }=\left( x^{\prime },y^{\prime },z^{\prime },h^{\prime }\right) =A\BF .\BF T_A=s(\frac{x^{\prime }}s,\frac{y^{\prime }}s,\frac{z^{\prime }}s,1)$Arial,34,11,0,0,0,0,0

$\frac 1s$Helv,34,12,0,0,0,0,0

$\perp $Helv,34,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_A=\left( \matrix a & 0 & 0 & 0 \\ 0 & e & 0 & 0 \\ 0 & 0 & i & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_A=\left( \matrix a & b & c & 0 \\ d & e & f & 0 \\ g & h & i & 0 \\ m & n & p & s\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$AB\perp CD$Helv,34,12,0,0,0,0,0

$\perp $Arial CE,34,11,0,0,0,0,0

$\overline{s}=(d-a,e-b,f,0)$Arial CE,34,11,0,0,0,0,0

$\BF T_A=\left( \matrix b & 0 & 0 & 0 \\ d-a & e & f & 0 \\ 0 & 0 & b & 0 \\ 0 & 0 & 0 & b\endmatrix \right) $SM��)���(���+��������	��d�8�h��	������8�h��	��
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<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>R  

<-'><:f220,rSymbol,>=<:f220,BHelv,> (sx,sy,sz,1)<:f220,rSymbol,> =<:f220,BHelv,> s(x,y,z,<:A4>)



<:R><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Zlo</^>en<\m>m rovno</~>ahlost<\m> na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f,2Times New Roman CE,>, <:f,BHelv,>y<:f,2Times New Roman CE,> a 

<:f,BHelv,>z<:f,2Times New Roman CE,> so stredmi v za<\h>iatku s<\z>radnicovej s<\z>stavy a koeficientami 

<:f,BHelv,>a<:f,2Times New Roman CE,>, <:f,BHelv,>e<:f,2Times New Roman CE,>, 

<:f,BHelv,>i <:f>(nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach v danom porad<\m>) dostaneme afinn<\z> transform<\a>ciu, ktor<\a> u</^> nie je podobnos</]>ou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A7><:f220,BHelv,>		



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,1)<:f>



<+B><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7190,1,7920,1,8640,><:f220,BHelv,>		x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ax



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ey



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> iz



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>h</t>=1



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7019,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>A 

<:f,rSymbol,><-'>=<:f>(<:f,BHelv,>ax<:f,2Times New Roman CE,>,<:f,BHelv,>ey<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>iz<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>1<:f>)



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	V</Z>eobecn<\a> afinn<\a> transform<\a>cia je analyticky vyjadren<\a> regul<\a>rnou line<\a>rnou maticou



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:R>	<:A8>,  |<:f,BHelv,><+!>T<-!><+'>A<-'><:f>| <:f,rSymbol,></y><:f,BHelv,> 0, 

<:f,2News Serif EE,>ktor<\a> je maticou s<\z>stavy rovn<\m>c<:f><:f,BHelv,> 

<:f><:f,BHelv,> <:f><:A14>



<+B><:f,BHelv,>A<:f,rSymbol,>=<:f,2Times New Roman CE,>(<:f,BHelv,>x,y,z,1<:f,2Times New Roman CE,>)<:f,rSymbol,></n><:f><:A3>





<+C>	Koeficienty <:f,BHelv,>a<:f> a</^> <:f,BHelv,>i<:f>, <:f,BHelv,>m<:f>, 

<:f,BHelv,>n<:f>, <:f,BHelv,>p<:f>, <:f,BHelv,>s<:f> (<:f,BHelv,>s<:f,rSymbol,></y><:f>0) maj<\z> zrejm<\}> geometrick<\}> v<\}>znam 



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>	a<:f>, <:f,BHelv,>e<:f>, <:f,BHelv,>i<:f>		nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f>, <:f,BHelv,>y<:f>,<:f,BHelv,> z<:f>



<+C><:I0,0,3135,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>s<:f>			koeficient rovno</~>ahlosti so stredom v za<\h>iatku s<\z>radnicovej s<\z>stavy



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>m<:f>, <:f,BHelv,>n<:f>, <:f,BHelv,>p	<:f>		s<\z>radnice vektora posunutia



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>b<:f>, <:f,BHelv,>c<:f>, <:f,BHelv,>f<:f>, <:f,BHelv,>d<:f>, 

<:f,BHelv,>g<:f>, <:f,BHelv,>h<:f>		koeficienty v</Z>eobecnej afinnej transform<\a>cie.



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Osov<\a> afinita roviny <:f,rSymbol,>a<:f> na rovinu <:f,rSymbol,>a<:f,BHelv,>'<-!><:f>



<+C><:R>	Afinn<\a> transform<\a>cia, ktorej samodru</^>n<\}>mi prvkami je bodovo invariantn<\a> vlastn<\a> priamka - mno</^>ina v</Z>etk<\}>ch samodru</^>n<\}>ch bodov transform<\a>cie (os afinity 

<:f,BHelv,>o<:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f,BHelv,>'<:f>) a (nie bodovo) samodru</^>n<\a> ka</^>d<\a> priamka osnovy priamok (smer afinity 

<:f,BHelv,>s<:f,rSymbol,><\K><:f><:f,rSymbol,>a, <:f,BHelv,>s<:f,rSymbol,><\K><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f>), sa naz<\}>va 

<+!>osov<\a> afinita<-!>.	



<+C>	Osov<\a> afinita je jednozna<\h>ne ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>A<:f> a <:f,BHelv,>A'<:f> (<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA<:f>, 

<:f,rSymbol,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA'<:f>). Priamku 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA</t> <:f>naz<\}>vame smer afinity 

<:f,BHelv,>s<:f> (obr. 1.8). 



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> <:f,rSymbol,><\N><:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, ktor<\}> n<\a>jdeme pod</~>a nasleduj<\z>cich pravidiel:



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#808,9074>	1. Bod <:f,BHelv,>B'<:f> le</^><\m> na priamke <:f,BHelv,>s<+&>B<-&><:f> zo smeru afinity 

<:f,BHelv,>s<:f> prech<\a>dzaj<\z>cej bodom <:f,BHelv,>B<:f>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>s<+&>B<:f> 

<-&>||<:f,BHelv,> s<:f>. V</Z>etky spojnice navz<\a>jom si odpovedaj<\z>cich bodov v osovej afinite s<\z> priamkami jednej osnovy ur<\h>enej smerom 

<:f,BHelv,>s<:f>,  <:f,BHelv,>AA'<:f>||<:f,BHelv,>BB'<:f>||<:f,BHelv,>CC'<:f>||...||<:f,BHelv,> s<:f> .



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1101,9074>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f> pret<\m>na os afinity 

<:f,BHelv,>o<:f> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m> prech<\a>dza</]> aj jej afinn<\}> obraz. Ak sa priamka 

<:f,BHelv,>a <:f>zobraz<\m> do priamky <:f,BHelv,>a'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a'<:f,rSymbol,>=<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>, kde 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f>. Nech 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f>, obraz <:f,BHelv,>a'<:f> tejto priamky v danej afinite mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f> na osi afinity. Priamky smeru osi afinity maj<\z> nevlastn<\i> samodru</^>n<\i> body.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,9074>	3. Osov<\a> afinita zachov<\a>va incidenciu, preto obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f> mus<\m> by</]> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f>, ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f> a <:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>. Afinn<\}>m obrazom  bodu 

<:f,BHelv,>B<:f> je bod <:f,BHelv,>B'<:f,rSymbol,>=<:f,BHelv,>a'<:f,rSymbol,><\G> 

<:f,BHelv,>s<+&>B<-&><:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1646,9074>	Priemetom afinne zdru</^>en<\}>ch rov<\m>n <:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f></t> a smeru afinity 

<:f,BHelv,>s<:f> na rovinu (pri<\h>om priemetom </^>iadnej z rov<\m>n 

<:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f,2Times New Roman CE,></t><:f> nie je priamka a priemetom smeru 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t> a osi afinity <:f,BHelv,>o<:f> s<\z> dve r<\t>znobe</^>n<\i> priamky), z<\m>skame osov<\z> afinitu v roz</Z><\m>renej euklidovskej rovine 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>E<+&>2<-&><:f>. Je ur<\h>en<\a> samodru</^>nou osou afinity (priemet priese<\h>nice 

<:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f></t>) a dvojicou odpovedaj<\z>cich si bodov (priemety bodov 

<:f,BHelv,>A<:f,rSymbol,><\N>a<:f>, <:f,BHelv,>A<:f></t><:f,rSymbol,><\N>a<:f></t>) v smere<:f,2Times New Roman CE,> afinity<:f,BHelv,> (<:f,2Times New Roman CE,>priemet<:f,BHelv,> s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t>) (obr 1.9). Pod</~>a op<\m>san<\i>ho al

goritmu zostroj<\m>me afinn<\}> obraz <:f,BHelv,>B<:f></t> </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>B<:f> roviny.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#795,9074>	Priamka <:f,BHelv,>u<:f> zo smeru osi afinity prech<\a>dzaj<\z>ca bodom 

<:f,BHelv,>A<:f> m<\a> samodru</^>n<\}> nevlastn<\}> bod  <+'><:f,rSymbol,></e><:f,BHelv,><-'>1<:f>, ktor<\}> je z<\a>rove<\r> bodom jej obrazu 

<:f,BHelv,>u'<:f>. Bodom <:f,BHelv,>A'<:f> (obrazom bodu <:f,BHelv,>A<:f>)  prech<\a>dza priamka 

<:f,BHelv,>u'<:f> v smere osi afinity <:f,BHelv,>o<:f> (obr. 1.10).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2675,3705>	Dve priamky (<:f,BHelv,>b<:f>||<:f,BHelv,>d<:f>) jedn<\i>ho smeru sa v osovej afinite zobrazia op<\d></]> do priamok jedn<\i>ho smeru (<:f,BHelv,>b'<:f>||<:f,BHelv,>d'<:f>), r<\t>znobe</^>n<\i> priamky (<:f,BHelv,>a<:f,rSymbol,></t><:f,BHelv,>b<:f>) do r<\t>

znobe</^>iek (<:f,BHelv,>a'<:f,rSymbol,></t><:f,BHelv,>b'<:f>), pri<\h>om priese<\h>n<\m>k obrazov (<:f,BHelv,>B'<:f>) je obrazom priese<\h>n<\m>ka vzorov (<:f,BHelv,>B<:f>). Stred 

<\z>tvaru (<:f,BHelv,>S<:f>) sa zobraz<\m> do stredu obrazu <\z>tvaru (<:f,BHelv,>S'<:f>). Nezachov<\a>vaj<\z> sa ani uhly ani d<\e></^>ky 

<\z>se<\h>iek (obr. 1.11).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1614,3705>	Na priamkach jedn<\i>ho smeru sa v</Z>ak <\z>se<\h>ky rovnako skracuj<\z>, pr<\m>padne predl</^>uj<\z> (|<:f,BHelv,>AD<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>BC<:f>|, |<:f,BHelv,>A'D'<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>B'C'<:f>|). Iba na priamkach zo smeru osi a

finity ost<\a>vaj<\z> d<\e></^>ky <\z>se<\h>iek zachovan<\i> v p<\t>vodnej ve</~>kosti (|<:f,BHelv,>AC<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A</t>C</t><:f>|).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Afinn<\}>m obrazom kru</^>nice je elipsa (pr<\m>padne kru</^>nica).



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074>Osov<\a> afinita <:f,"Rukopis,>A<:f> nech je ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f,2Symbol,> =<:f> {<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>,<:f,BHelv,> s 

<:f,rSymbol,>=<:f,BHelv,> OO'<:f>}



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A13>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Obrazom kru</^>nice <:f,BHelv,>k<:f> so stredom <:f,BHelv,>O<:f> je elipsa 

<:f,BHelv,>e<:f> so stredom <:f,BHelv,>O'<:f>. Ka</^>d<\}>m dvom kolm<\}>m priemerom kru</^>nice 

<:f,BHelv,>k<:f> afinne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>e<:f,2Times New Roman CE,> (obr. 1.12). <:f>Existuje preto dvojica tak<\}>ch kolm<\}>ch priemerov kru</^>nice 

<:A9>, ktor<\i> sa afinne zobrazia do os<\m> prech<\a>dzaj<\z>cich vrcholmi elipsy 

<:f,BHelv,>A'B'<:f><:A10><:f,BHelv,>C'D'<:f>. Samodru</^>n<\i> body t<\}>chto priemerov le</^>ia na Talesovej kru</^>nici prech<\a>dzaj<\z>cej stredmi afinne zdru</^>en<\}>ch kriviek. Body 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f> s<\z> vrcholy prav<\}>ch uhlov nad spolo<\h>nou preponou na osi afinity 

<:f,BHelv,>o<:f>, ktorou je <\z>se<\h>ka 12 (obr. 1.13). Stred Talesovej kru</^>nice je bod 

<:f,BHelv,>S<:f>, priese<\h>n<\m>k osi <\z>se<\h>ky <:f,BHelv,>OO'<:f> s osou afinity 

<:f,BHelv,>o<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Ku ka</^>dej elipse mo</^>no n<\a>js</]> osov<\z> afinitu, v ktorej je vzorom danej elipsy kru</^>nica.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Elipsa ur<\h>en<\a> hlavn<\}>mi vrcholmi, <:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(AB<:f><:A6><:f,BHelv,>CD)<:f><:f,BHelv,><-&><-&>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&><:f,BHelv,>		1<-&><:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,><+&>1<-&><:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>C<:f>}, 

<+&>	2<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>C<:f>}<:f,2News Serif EE,>	 

	(<:f><:f,2News Serif EE,>obr. 1.14)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><:f,2Times New Roman CE,>Elipsa ur<\h>en<\a> zdru</^>en<\}>mi priemermi, 

<:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(PQ, <:f><:f,BHelv,>RS)<:f><:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&>		1<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>1<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>R<:f>},		<+&>  2<-&><:f,bSignet Roundhand CE,>A<:f> 

<:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>R<:f>}	<:f,2News Serif EE,>	(<:f><:f,2News Serif EE,>obr.1.15)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>	



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej osov<\z> afinitu medzi rovinou 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f,2Times New Roman CE,> a rovinou 

<:f,rSymbol,>p<:f,2News Serif EE,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f,2Times New Roman CE,> s osou v osi 

<:f,BHelv,>x<:f,2Times New Roman CE,> a odpovedaj<\z>cou si dvojicou bodov 

<:f,BHelv,>A<:f,2News Serif EE,>(<:f,BHelv,>a<:f,2News Serif EE,>,<:f,BHelv,>b<:f,2News Serif EE,>,0,1)<:f,rSymbol,></n><:f,BHelv,>A'<:f,2News Serif EE,>(<:f,BHelv,>d<:f,2News Serif EE,>,<:f,BHelv,>e<:f,2News Serif EE,>,<:f,BHelv,>f<:f,2News Serif EE,>,1), 

<:f><:f,BHelv,>b<:f,rSymbol,></y><:f,2News Serif EE,>0, <:f,BHelv,>f<:f,rSymbol,></y><:f><:f,2News Serif EE,>0, 

<:f,2Times New Roman CE,>ak  smer afinity je priamka<:f,2News Serif EE,> 

<:f,BHelv,>s<:f><:f,rSymbol,>=<:f><:f,BHelv,>AA'<:f,2Times New Roman CE,> so smerov<\}>m vektorom 

<:A11><:f,2Times New Roman CE,> je<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A12>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,2760><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6905,1,7418,1,7920,1,8640,><:#260,3046><:f,BHelv,>	<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:#260,3046><:f,BHelv,>	



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:#274,3046><:f,BHelv,>	(x,y,z,1)<:f,rSymbol,></n><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx+(d-a)y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>ey



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>fy+bz<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>b



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#260,3046><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#279,9074><:f,BHelv,>A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>A<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>(bd,be,bf,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(d,e,f,1)



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.1<-"><:f>: <:f,2Times New Roman CE,>V osovej afinite ur<\h>enej tromi dvojicami odpovedaj<\z>cich si bodov n<\a>jdite os afinity.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,2News Serif EE,> = {<:f,BHelv,>A<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,BHelv,>A'<:f,2News Serif EE,>, <:f,BHelv,>B<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,2News Serif EE,> <:f,BHelv,>B'<:f,2News Serif EE,>, 

<:f,BHelv,>C<:f,2News Serif EE,> <:f,rSymbol,></n><:f,2News Serif EE,> 

<:f,BHelv,>C'<:f,2News Serif EE,>}<:f><:f,2News Serif EE,>, <:f,BHelv,>o<:f,2News Serif EE,>=?



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,4050><:f,2News Serif EE,>



<+C><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3217,4050><:f,2Times New Roman CE,><+">Rie</Z>enie: <-"><:f><:f,2Times New Roman CE,>Priamka 

<:f><:f,2News Serif EE,> <:f><:f,BHelv,>AB<:f,2Times New Roman CE,> sa v danej osovej afinite zobraz<\m> do priamky 

<:f,BHelv,>A'B<:f,2News Serif EE,>'<:f,2Times New Roman CE,>. Priese<\h>n<\m>k t<\}>chto priamok je samodru</^>n<\}> bod osovej afinity, 

<:f,BHelv,>AB<:f,rSymbol,><\G><:f,BHelv,>A'B'<:f,rSymbol,>=<:f,BHelv,>{1<:f,rSymbol,>=<:f,BHelv,>1<:f><:f,BHelv,>'<:f><:f,BHelv,>}<:f><:f,2Times New Roman CE,>, ktor<\}>m prech<\a>dza h</~>adan<\a> os afinity 

<:f,BHelv,>o<:f,2Times New Roman CE,>. Rovnako pre samodru</^>n<\}> bod priamok 

<:f,BHelv,>AC<:f,2Times New Roman CE,> a <:f,BHelv,>A</t>C</t><:f,2Times New Roman CE,>plat<\m> 

<:f,BHelv,>AC<:f,rSymbol,><\G><:f,BHelv,>A'C'<:f,rSymbol,>=<:f,BHelv,>{2<:f,rSymbol,>=<:f,BHelv,>2'<:f,rSymbol,>}<\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Os afinity je priamka 

<:f,BHelv,>o<:f>=<:f,BHelv,>12<:f> (obr. 1.16).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,4050>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:p<* >>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.2<-">: <:f,2Times New Roman CE,>Zostrojte doty<\h>nice elipsy ur<\h>enej vrcholmi, ktor<\i> s<\z> rovnobe</^>n<\i> s danou priamkou<:f,2News Serif EE,> 

<:f,BHelv,>m<:f,2News Serif EE,>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>				<:f,BHelv,>e=(AB<:A5>CD),  <:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?, 

<+&><:f,BHelv,>2<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2175,9074><:f,2Times New Roman CE,><+">Rie</Z>enie:<:f,2Times New Roman CE,><-"> V osovej afinite 

<:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<-&><:f,BHelv,>o<:f,BHelv,>=<:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><-&>C</t><:f>}<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>sa dan<\a> elipsa <:f,BHelv,>e<:f,2Times New Roman CE,> zobraz<\m> do kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> (smer afinity je kolm<\}> na os afinity). Priamke 

<:f,BHelv,>m<:f,2News Serif EE,> <:f,2Times New Roman CE,>odpoved<\a> v danej osovej afinite priamka 

<:f,BHelv,>m'<:f,2Times New Roman CE,>, ur<\h>en<\a> samodru</^>n<\}>m<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>bodom na osi afinity a obrazom <:f,BHelv,>R'<:f,2Times New Roman CE,> jedn<\i>ho bodu 

<:f,BHelv,>R<:f,2Times New Roman CE,> priamky <:f,BHelv,>m<:f,2Times New Roman CE,> (<:f,BHelv,>R'<:f,2Times New Roman CE,> ur<\h><\m>me pomocou smeru afinity a obrazu priamky 

<:f,BHelv,>RC<:f,2Times New Roman CE,>). Doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> rovnobe</^>n<\i> s priamkou 

<:f,BHelv,>m'<:f,2Times New Roman CE,> vieme n<\a>js</]> (body dotyku 

<+&><:f,BHelv,>1<-&>T'<:f,2Times New Roman CE,>,<:f,2News Serif EE,> 

<:f,BHelv,><+&>2<-&>T'<:f,2Times New Roman CE,> s<\z> priese<\h>n<\m>ky kolmice<:f,2News Serif EE,> 

<:f,BHelv,>h<:f,2Times New Roman CE,> prech<\a>dzaj<\z>cej stredom 

<:f,BHelv,>O<:f,2Times New Roman CE,> kru</^>nice na priamku <:f,BHelv,>m'<:f,2Times New Roman CE,>, 

<+&><:f,BHelv,>1<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t'<:f,rSymbol,>|| 

<:f,BHelv,>m<:f,2Times New Roman CE,>',<+&><:f,BHelv,>2<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t'<:f,rSymbol,>||<:f,BHelv,>m'<:f,2Times New Roman CE,>). Obrazy priamok 

<+&><:f,BHelv,>1<-&>t'<:f,2Times New Roman CE,> a <+&><:f,BHelv,>2<-&>t'<:f,2Times New Roman CE,> v danej osovej afinite n<\a>jdeme pomocou ich samodru</^>n<\}>ch bodov na osi afinity a pomocou ich smeru, 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,rSymbol,>|| <:f,BHelv,>m<:f,2Times New Roman CE,>, <:f,BHelv,>2=2'<:f,rSymbol,><\N><:f><+&><:f,BHelv,>2<-&>t 

<:f,rSymbol,><-&>|| <:f,BHelv,>m<:f,2Times New Roman CE,>. Dotykov<\i> body 

<+&><:f,BHelv,>1<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>a <+&><:f,BHelv,>2<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t<:f,2Times New Roman CE,> le</^>ia na priamkach smeru afinity (obr. 1.17).



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074><:f,2Times New Roman CE,>



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,2Times New Roman CE,>1.6 Projekt<\m>vne transform<\a>cie<:f,2News Serif EE,> 

<:f280,rSymbol,><+'></e><-'><:f,BHelv,>E<+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9074><:f,2Times New Roman CE,>	Projekt<\m>vnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f240,rSymbol,><+'></e><-'><+!><:f,BHelv,>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia priestoru na seba. Naz<\}>va sa koline<\a>cia. Okrem incidencie zachov<\a>va dvojpomer 

</Z>tyroch bodov na priamke. V</Z>etky uveden<\i> euklidovsk<\i> a afinn<\i> transform<\a>cie s<\z> koline<\a>ciami so 

</Z>peci<\a>lnymi vlastnos</]>ami a invariantn<\}>mi prvkami. Analytick<\a> reprezent<\a>cia projekt<\m>vnej transform<\a>cie je regul<\a>rna matica s re<\a>lnymi prvkami



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2><-!><-'><:f><:f,2Times New Roman CE,>, <:f,BHelv,> s<:f,rSymbol,></y><:f><:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,2News Serif EE,>|<:f,BHelv,><+!>T<-!><+'>K <-'><:f,2News Serif EE,>|<:f,rSymbol,></y><:f,BHelv,>0<:f,2Times New Roman CE,>, matica s<\z>stavy rovn<\m><:f><:f,2Times New Roman CE,>c<:f><:f,2Times New Roman CE,>  

<:f><:f,2News Serif EE,><:A1>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A0>, <:f,BArial CE,>h<:A15>
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



>

SM����������p���Ý�[�Û�����p�(�Ý�)�����p�(�Ý�)�
������
�d�����;�@���������;�@�
�����ÿÿÿ�ÿÿÿ���¥¥¥¥�^_M��%���������$���1���;���;�%�;�5�1�@�$�@���@���5���%�
�J�C�4�±�������C�4�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p��
�J�‹�p���[�����‹�p�†�ë�Helv��Ò������ ÿ€ !���`�`�YÔX0ZF
"8ÿ������@>����A��
�J�ð�i�v�T�����ð�i�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�d�¿���ó�G�����¿���ó�G�
�����ÿÿÿ�ÿÿÿ���¿�-�¿���¿�)�¿���Ê���Ù���è���ó���ó�)�ó�:�è�G�Ù�G�Ê�G�¿�:�¿�)�SM��
�������‡�������»���:�ñ�����������
�����ÒÒÒ�ÿÿÿ�������������Ñ�������÷	��ñ�������î�…�¤�µ�����î�…�¤�µ��������
�d�á�ö��	2�����á�ö��	2�
�����ÿÿÿ�ÿÿÿ�����������á���á���ë�ö�ù�ö��	ö��	���	���	#��	2�ù�2�ë�2�á�#�á���
�d�ã�|�&�¸�����ã�|�&�¸�
�����ÿÿÿ�ÿÿÿ���ó�������ã�š�ã�‰�ò�|���|���|�&�‰�&�š�&�«���¸���¸�ò�¸�ã�«�ã�š�
�d���A�F�}�������A�F�}�
�����ÿÿÿ�ÿÿÿ���èAÿ‰Fü�À��_���N���A�$�A�7�A�F�N�F�_�F�p�7�}�$�}���}���p���_�
�J�‡���:�î�����‡�����ë�Helv��ÿ������ þ€ ����`�`�YÔX0ZF
"8ÿ������@>����D��
�J�~	 ��
‹�	���~	 ���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����C�ÿ
�J�ƒ�c�	�N�
���ƒ�c�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�ÿ
�J�­�Ä�3�¯���	�­�Ä�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�W�?�Å�*���
�W�?�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p��
�J���é�¢���
�����é�œ�(�Symbol������Ÿ�����þÿúÿ��é�ûÿä�ð�R�ÿ������� ����a�ÿ��d�J�É�~�ý�����J�É�~�ý�
�����ÿÿÿ�ÿÿÿ���WINDOWS
J�ã�J�Ô�U�É�d�É�s�É�~�Ô�~�ã�~�ò�s�ý�d�ý�U�ý�J�ò�J�ã�SM��	�������–�a�y�½�9���:�D�a�\
U�����
�����ÒÒÒ�ÿÿÿ���&ƒ?�u�&ÿ��D�a�\
��\
U�D�Ö���>�–�Þ�k
½�����
�����ÒÒÒ�ÿÿÿ����èÂõ‹^ü‰��k
U��
U�t�½�–�¿�S�Þ�����Þ�É�y�™�����Þ�É�y�™��������
�d��	)�`	t������	)�`	t�
�����ÿÿÿ�ÿÿÿ������������	L��	8�#	)�6	)�M	)�`	8�`	L�`	b�M	t�6	t�#	t��	b��	L�
�J�«	��,
û�����«	��†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�	
�J�­�|�*�q�����­�|�}�õ�Symbol��v���jY\�ÒY����RYˆYÔX0ZF
R8ÿ������@>����a�	
�J�’�h���]�	���’�h�s�õ�Symbol��v���jY\�ÒY����RYˆYÔX0ZF
R8ÿ������@>����b�	
�J�±�¯���š�����±�¯�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔXÞ5��"8ÿ������5Þ����p�	SM��	�������Â�Y�Ì�–�‰�����Â�p�Ì�w�����Â�w�Ì�p�
������
�d�×�Y���†�����×�Y���†�
�����ÿÿÿ�ÿÿÿ�����������×�o�×�c�á�Y�í�Y�ú�Y���c���o���|�ú�†�í�†�á�†�×�|�×�o�
�J�¹�«�?�–�����¹�«�†�ë�Helv��Ò������ ÿ€ !���`�`�YÔX0Z:�"8ÿ������@>����A��
�J�½�¨�M�“�����½�¨���ë�Helv��á������ ÿ• +���`�`�YÔX0Z:�"8ÿ������@>����C��
�J��
©�p�”������
©�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�=���º�‚�����=���}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����p��
�d�ê�]���Š�	���ê�]���Š�
�����ÿÿÿ�ÿÿÿ�����������ê�s�ê�g�ô�]���]�
�]���g���s���€�
�Š���Š�ô�Š�ê�€�ê�s�
�d�¦
Y�Ó
†�����¦
Y�Ó
†�
�����ÿÿÿ�ÿÿÿ�����������¦
o�¦
c�°
Y�¼
Y�É
Y�Ó
c�Ó
o�Ó
|�É
†�¼
†�°
†�¦
|�¦
o�SM����������P�p��
��Ô���-� ���¸
è�����
�������� �è� �è�p���¸
x� �è�����P�ˆ��
`�����P�`��
ˆ�
������
�J�è�å�V
Ð�����è�å�n�ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����p�o
�J�ø� �~�������ø� �‚�æ�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"è�������øÿ����A�o
�J�(�@�®�+�����(�@�†�ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����B�o
�J�X�p�è�[�����X�p���ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����C�o
�J� �H���=����� �H�}�õ�Symbol�ÿ�ÿÿÿýÿïÿÿÿïÿ�ÿÿÿýÿïÿÿÿïÿR8ÿ������ÿï����a�ÿSM����������À���H�F�²�����ø���H�������ø���H���
0���������;	V�{�F�����;	F�{�V�
0�����
�J�ð�ë�^�Ö�����ð�ë�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����h�‡
�J�³�����ë�����³���e�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����k�‡
�d�ã�Æ���þ�����ã�Æ���þ�
���������ÿÿÿ���ÿvìPšÊ�Ÿã�â�ã�Ò�ï�Æ�ÿ�Æ���Æ���Ò���â���ò���þ�ÿ�þ�ï�þ�ã�ò�ã�â�
�J�0	ò�Î	Ý�����0	ò�ž�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����O�‡����À�Þ�È���	���À�Þ�È���
0���������À�V�È�Þ�
���À�Þ�È�V�
0�����
�J�È�8�6�#���	�È�8�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����q�‡
�J���Ø�n�Ã���
���Ø�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p�‡
�J�H�8�Î�#�����H�8�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��SM��
�������¨�7�Å�¶	��
�J�ø�Â��
”	����ø�Â���Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����B�ù
�J�•
É�µ�›�����•
É� �Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����C�ù
�J�¨�ê�°�¼�����¨�ê���Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����A�ù������p���`�������`���p�
������������Ð�ø�¨�����ø�¨���Ð��������������ˆ� 	Ð�������Ð� 	ˆ������������à�`�%�ˆ�	���à�ˆ�%�`������������â�p���‡�
�����p�â�‡������������ø�ˆ� 	¨���	�ø�¨� 	ˆ�
������
�K�7�f�Å�8���
�7�f�Ž�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����B´��
�K�	�7�¯�	�
���	�7�¦�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����C´��
�K�ù�ä�‡�¶	����ù�ä�Ž�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����A´��SM����������8�¨�È�›�ï�����˜�0��
1�����˜�0��
1�
p���������8�0�€�1�����8�0�€�1�
p���������€�0�x�1�����€�0�x�1�
p���������h	0�`�1�����h	0�`�1�
p�����
�J�&� �Ö�‹�����&� �†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�&�£�¬�Ž�����&�£�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�°���+�›�����°���C�‹�Helv��ž������ ÿ€ !���x�x�YÔX0Zª�"ˆÿ������@>����1��
�J�8�à�¾�Ë�	���8�à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�à�P�K�Û�
���à�P�C�‹�Helv��Ê������ ÿ• +���`�`�YÔX0Zª�"ˆÿ������@>����2������ð
0�°�1���	�ð
0�°�1�
p�����
�J�x� �ü�‹���
�x� �†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B������è�0� �1�
���è�0� �1�
���������� �0�È�1����� �0�È�1�
������
�J�0	à�¶	Ë���
�0	à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�Ø	P�C
Û�����Ø	P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����3��
�J�°�¨�x�“�����°�¨�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p������p�0�h	1�����p�0�h	1�
p���������x�0�p�1�����x�0�p�1�
p�����
�J�(�à�®�Ë�����(�à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J� 
à�¦
Ë����� 
à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�Ð�P���Û�����Ð�P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����4��
�J�È
P���Û�����È
P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����5��SM����������ž�´�Â�â�›�����ž�´�)�Ð�����ž�Ð�)�´�
w���������E�Â�Â�Ã�����E�Â�Â�Ã�
������
�J���÷� �â�������÷�ž�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����O��
�J�~	÷��
â�����~	÷�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�m
�J���Â�„�­�������Â�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p�m����G�Á�Ù	Â�����G�Á�Ù	Â�
w�����
�J�Á���Q�ˆ�����Á�����ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����U�lSM����������.�á���ü�������£�:�Ì�;�����£�:�Ì�;�
w���������Ó�:�©
;�����Ó�:�©
;�
w���������©
:���;�����©
:���;�
w�����
�J���˜���ƒ�������˜�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�ê�C���ë�����ê�C�R�¨�Helv����������������������������"©�������������2��
�J�W
á�ç
Ì�����W
á���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����C��
�J�^�¦�ä�‘�	���^�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�9
�J���K�ž�ó�
�����K�T�¨�Helv�#�$�%�&�'�(�)�*�+�,�-�.�/�0"©�������5�����1�9
�J�·�¦�=�‘���	�·�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�r�D�ù�ì���
�r�D�H�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������k������
�:�Ÿ
;�
���
�:�Ÿ
;�
p�����
�J�c
û���æ�����c
û�¨�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����M������Ÿ
:���;���
�Ÿ
:���;�
p�����
�J�4�Ÿ�º�Š�����4�Ÿ�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B�

�J�à�L�X�ü�����à�L�H�°�Helv�>��Æ���0>��Á���8>��Â���D>��"°�������������k�
������:�}�;�������:�}�;�
p�����
�J�A�ä�Ñ�Ï�����A�ä���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����D������}�:�Õ�;�����}�:�Õ�;�
p���������Õ�:�y�;�����Õ�:�y�;�
p���������q�:���;�����q�:���;�
������
�J�‚�¦���‘�����‚�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�5�­�»�˜�����5�­�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J���L�œ�ô�������L�T�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������2��
�J�Ò�D�O�ì�����Ò�D�T�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������1������.�9�ö�:�����.�9�ö�:�
������
�J�D�û�²�æ�����D�û�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p������©
:�}�;�����©
:�}�;��������SM��5���4���Œ�����•�Ý���=�&�:�]�’������������	�&�:�—�*�Ä�Î�–�„�Þ�)�ü�E�v�®�Þ�S�]�’���=�1�:�5�§
�����������	�5�:�Š���Û�¿���a�Þ�u�X�h�e�
	e�W	1�§
��9�0�’�d�a��������������0�Ÿ
„
%�Ï
&�t�%�-�a�������¼�d�’�����������†	����������†	
������������†	��ì�������†	��ì�
����������Œ�†	��-�������†	Œ�-�
����������À�î���®
	���À�î���®
�������������?�˜�§

���˜�?���§
�������������&�	�®
��	���&�	�®
�����������ç�m
ó�å
��
�ç�m
ó�å
�����������ô��
K�ê

���K��
ô�ê
�����������è�F�å�Ó�����å�F�è�Ó������������)���*�‰���
�)���*�‰��������
�J�Y�È�ß�³�����Y�È�†�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����A��
�J�7���º�������7���†�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����B��
�J���û�s�æ�������û�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z��
�J�x�l�Ý�������x�l�e�²�Helv�€������û�§���
�����Â�¨�U���"°�������������A��
�J�°�n
��Y�����°�n
e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����x��
�J�Å
q
*�\�����Å
q
e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����y��
�J�'�è
‡�������'�è
`�¨�Helv�€������û�§���
�����Â�¨�U���"©�������������A��
�J���æ
”�Ž�������æ
`�¨�Helv�€������û�§���
�����Â�¨�U���"©�������������A��
�J�4�Ÿ�Ö�Š	����4�Ÿ�ž�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����O�,
�J�o���B�¤�����o���‹�%�Symbol��������ÿ� '���`�`�YÔX¾=��R�ÿ������=¾����m�=
�J�â���Ú�A�����â���‚�%�Symbol������û�§���
�����Â�¨�U���R�ÿ������������n�=
�J�B�î
:�������B�î
†�%�Symbol������û�§���
�����Â�¨�U���R�ÿ������������p�=
�J�'�¥�–�•�����'�¥�j�ð�News Serif EE�\�î�����RYˆYÔXÎ?���8ÿ������?Î����y�=
�J�1�¯
 �Ÿ�����1�¯
j�ð�News Serif EE�\�î�����RYˆYÔXÎ?���8ÿ������?Î����x�=
�J�K�¬�õ�—�����K�¬�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z�=
�Q�á�¥�é�•�����á�¥�ã�ð�Times New Roman CE����RYˆYÔX^7���$ÿ������7^����Obr. 1.1��
�J�¼�7�!�"
 ���¼�7�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����x��
�J�¾�œ�#
‡
!���¾�œ�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����y��
�J� �˜�…�ƒ	"� � �˜�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z��
�J�‘�(	/�Ë	#�!�‘�(	[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B��
�J�+�À�É�c
$�"�+�À�[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B��
�J�&
*
Ä
Í
%�#�&
*
[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B����d�ô�!�0�]�&�$�ô�!�0�]�
�����ÿÿÿ�ÿÿÿ�����������0�=�0�)� �!���!�ü�!�ô�)�ô�=�ô�M�ü�]���]� �]�0�M�0�=�������ÿ���Œ	'�%���ÿ���Œ	���������d�á�½���ù�(�&�á�½���ù�
�����ÿÿÿ�ÿÿÿ�������������Ù���Å�
�½�ý�½�é�½�á�Å�á�Ù�á�é�é�ù�ý�ù�
�ù���é���Ù���d�ø�`	4�œ	)�'�ø�`	4�œ	
�����ÿÿÿ�ÿÿÿ�����������4�|	4�h	$�`	��`	��`	ø�h	ø�|	ø�Œ	��œ	��œ	$�œ	4�Œ	4�|	��d���Ú�H���*�(���Ú�H���
�����ÿÿÿ�ÿÿÿ�����������H�ö�H�â�8�Ú�(�Ú���Ú���â���ö���������(���8���H���H�ö�
�J�G�ñ�Ï�Ü�+�)�G�ñ�†�ë�Helv��Ë������ ÿ• +���`�`�YÔX0Z¾4"8ÿ������@>����P��
�J�ï�
�]�õ�,�*�ï�
�n�ë�Helv�EEW�elv�	FSTEXTOUT+��FSCREA"8ÿ������8ÿ����a������Ù� �~�!�-�+�Ù� �~�!�
����������ð�Ä�ñ�ì
.�,�ð�Ä�ñ�ì
�����������·
:���z�/�-�·
:���z������������8�å
Œ�z�0�.�Œ�å
8�z��������
�J���ï�š�ò�1�/���ï�}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����a��
�J�{�–�é���2�0�{�–�n�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����a��
�J�	�7���Â�3�1�	�7�C�‹�Helv����������������������������"ˆÿ������������1��
�J���‰����
4�2���‰�C�‹�Helv����������������������������"ˆÿ������������2��
�J�@�6
®�!�5�3�@�6
n�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����a��
�J�¡�ì

�w���4�¡�ì
C�‹�Helv����������������������������"ˆÿ�������,����3��SM������������-�l�Ç�“���@���³�Â�6�����u�³�Â�6�
�����ïïï�ÿÿÿ���‰�‹ÆŒÒ_^u�³�Â�³�â�6���6�����à�ÿ�d�������à�ÿ�d���
 ���������ý�Á�l�Â�����ý�Á�l�Â�
 ���������Ñ�
�e�������Ñ�
�e���
 ���������‚�³���ê�����‚�³���ê�
 �������d�%�œ�i�à�����%�œ�i�à�
�����ÿÿÿ�ÿÿÿ���ÉGº“¨AkU%�½�%�©�2�œ�F�œ�Y�œ�i�©�i�½�i�Ð�Y�à�F�à�2�à�%�Ð�%�½�
�J�Ñ�™�N�Ž�	���Ñ�™�}�õ�Symbol�ð‰D�‹Fò�_^‹å]Â��ƒNò�Ä~�3ÀR8ÿ������ò�����a�Å
�J���ï�œ�Ú�
�����ï�†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����P��
�J�Š�n�ø�Y���	�Š�n�n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����p��
�J�@���®�ý���
�@���n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����b��
�J�m�²�Û���
���m�²�n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����a��
�J�_�-�Ä�������_�-�e�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����c��
�J�m���ó�
���
�m���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����B��
�J�0�î�¶�Ù�����0�î�†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�º�2�-�ò�����º�2�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�J�ü�L�o�������ü�L�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�Q�n	×�Q�Ç�����n	×�ã�ð�Times New Roman CE����RYˆYÔX^7���$ÿ������7^����Obr. 1.2�ÿ
�J�8���¾�ü�����8���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�8���¾�ò�����8���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�È�N�;�������È�N�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�J�Á�K�4�������Á�K�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��SM��4���3���½�_�„���þ�����Ï�‹�÷�g�����Ï�g�÷�‹������������t�Œ�u�™
����t�Œ�u�™

����������,�‹
u�–�����u�‹
,�–�
����������e�‹
¢�x�����e�‹
¢�x�
������
�J�è�H�V�K�����è�H�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����x��
�J�2�9� �<�����2�9�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����y��
�J�ä�_�R�b�	���ä�_�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����z������â�€
�
f�
���â�€
�
f������������,
M
µ
f���	�,
f�µ
M
�����������Ï�£	Ò�€
��
�Ò�€
Ï�£	������������
���
f�
����
f��
�������������"
Œ�Æ
������"
��Æ
Œ������������®
Œ�°
,���
�®
,�°
Œ������������Ý�9�i�Ü�����Ý�Ü�i�9������������i�@�Ÿ
z�����i�@�Ÿ
z��������
�V�¡
-�z�0	����¡
-�c���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����A(x ,y ,z ,1)������½�f�î�Ñ�����½�Ñ�î�f�
����������&�(�w�„�����&�„�w�(�
������
�V���Ò�„�Õ�������Ò�m���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����C(x ,y ,z ,1)��
�W�,�<�ç�?	����,�<�¢���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����B(x ,y ,z ,1) �,
�V�<�°�©�³�����<�°�m���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����U(x ,y ,z ,0)��
�J�¦�d���g
����¦�d�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����x�x
�J���%�Œ�(
������%�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����y�x
�J�*�8�˜�;�����*�8�n���Helv��x������ ÿŸ@!���`�`�YÔX0Z:�"$ÿ������@>����z��
�J�Ÿ�È�ü�S�����Ÿ�È�R�‹�Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"ˆÿ������@>����A� 
�J���ï�…�z	������ï�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� 
�J�c�÷�³�‚	����c�÷�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B�e
�J�]�ø�Î�ƒ	����]�ø�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B�e
�J�m�ý�Ô�ˆ	����m�ý�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B� 
�J�Ÿ�Æ�ñ�Q
 ���Ÿ�Æ�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A��
�J�9�ä�‹�o
!���9�ä�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A��
�J�N�‹�¾���"� �N�‹�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C��
�J�8�Š�����#�!�8�Š�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C�,
�J�(�‚� �
�$�"�(�‚�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C�,
�J�†�g�Ü�ò�%�#�†�g�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�_�w�Ñ���&�$�_�w�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�V�h�»�ó�'�%�V�h�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�p�!�í�$�(�&�p�!�}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����a������K�F�B	G�)�'�K�F�B	G�
����������Ò�û�;	F�*�(�Ò�û�;	F�
����������ÿ�M�4	‰�+�)�ÿ�‰�4	M�
����������å�ã��
��,�*�å�ã��
���������
�Q�é	��Ì���-�+�é	��ã�ð�Times New Roman CE������d�°X0Z:��$ÿ������@�����Obr. 1.3�N
�J�´���'�Ù�.�,�´���s�À�Symbol��f���jY\�’G����RYˆYÔX®D��R`ÿ������D®����¥����d�è�W�3�¢�/�-�è�W�3�¢�
�����ÿÿÿ�ÿÿÿ���0�������è�|�è�g�ø�W�
�W�#�W�3�g�3�|�3�’�#�¢�
�¢�ø�¢�è�’�è�|���d�™�S�Õ���0�.�™�S�Õ���
�����ÿÿÿ�ÿÿÿ���j�5Âh!¢Ú™�q�™�`�¦�S�·�S�È�S�Õ�`�Õ�q�Õ�‚�È���·���¦���™�‚�™�q���d�ý	ð�A
4�1�/�ý	ð�A
4�
�����ÿÿÿ�ÿÿÿ�����Ò�¨���ý	��ý	ÿ��
ð��
ð�2
ð�A
ÿ�A
��A
%�2
4��
4��
4�ý	%�ý	������Ó�Û�×�C�2�0�×�C�Ó�Û������������®
”	¯
Q
3�1�¯
Q
®
”	�������
�J�ó�è�¥�s	4�2�ó�è�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� 
�J�ã�ð�h
{	��3�ã�ð�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� SM����������È�Ã�¾�^�˜�
�d�È�È�˜�Œ
����È�È�˜�Œ
������ÒÒÒ�ÿÿÿ��� error

È�ª�È�ú�Š�È�°�È�Ö�È�˜�ú�˜�ª�˜�Z�Ö�Œ
°�Œ
Š�Œ
È�Z�È�ª�
�d�&���¾�/�����&���¾�/�������ïïï�ÿÿÿ���l

�g�M6&���&�P�����r���Ï���¾�P�¾���¾�æ�Ï�/�r�/���/�&�æ�&���
�d�L�X�°�¼�����L�X�°�¼�
�����ÿÿÿ�ÿÿÿ���03

- inL�Š�L�n�b�X�~�X�š�X�°�n�°�Š�°�¦�š�¼�~�¼�b�¼�L�¦�L�Š�
�d�S�l�·�Ð�����S�l�·�Ð�
�����ÿÿÿ�ÿÿÿ���������Y�S�ž�S�‚�i�l�…�l�¡�l�·�‚�·�ž�·�º�¡�Ð�…�Ð�i�Ð�S�º�S�ž�
�d�À� �$�„�����À� �$�„�
�����ÿÿÿ�ÿÿÿ���������M#À�R�À�6�Ö� �ò� ��� �$�6�$�R�$�n���„�ò�„�Ö�„�À�n�À�R�
�d�\�4�À�˜�����\�4�À�˜�
�����ÿÿÿ�ÿÿÿ�����������\�f�\�J�r�4�Ž�4�ª�4�À�J�À�f�À�‚�ª�˜�Ž�˜�r�˜�\�‚�\�f���7�°�È�¸�X�	���°�È�À�è�¸�È�°�X��������°�X�°�|�Ú�È�¸�È���7�ƒ�Ù�T�`	
���ƒ�R�%�`	ƒ�Ù�T�`	�������ƒ�Ù�ƒ�°�”�`	T�`	
�J�2�
���°���	�2�
�ð�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����X��
�J���0���Ö���
���0�ð�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����Y��
�K�ì�ö���œ�
���ì�ö�3�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����X'��
�K�ˆ�
�»�°	����ˆ�
�3�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ��êÿY'��
�J�,���O�µ���
�,���*�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����M��
�K�{�G�á�í�����{�G�m�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ��æÿM'������}�³�8��	����}��	8�³����������7�t��	Œ�g	����\�Á�Œ�g	t�g	Œ��	�������Œ��	Œ�A	Î�g	t�g	����^�X�©�î�����^�X�©�î����������7�Õ�Ã�G�Q�����c�Ã�G�ß�G�Q�Õ�Ã��������G�Q�G�w�a�Ã�Õ�Ã�
�Q��	©�X�^������	©�2�µ�Times New Roman CE����RYˆYÔXžF���pþ������Fž����Obr. 1.4��SM�� �������,�–�é!q�����>�/	��l�d�����
���������ÿÿÿ���pÆFÿBëjÆ��l�Ö�l�d�/	c�/	Û�Q
����>�¤�ô�Ô�]�����
���������ÿÿÿ���pÆFÿBëjÆ��Ô�¿�Ô�[�¤�]�¤�£�½�ô���>�ƒ�ÿ�¶�^�����
���������ÿÿÿ���pÆFÿBëjÆ��ƒ�Ç�ƒ�^�¶�^�¶�Ì�™�ÿ�����,�ë�ñ�ì�����,�ë�ñ�ì�
����������	�ã�Þ!ä�����	�ã�Þ!ä�
����������q�¥�r�0�����q�¥�r�0�
����������Æ�–�Ç�Œ
	���Æ�–�Ç�Œ

������
�Q�ð�n
��q�
���ð�n
����TimesEEW����jY\�’G����RYˆYÔX�G��"$ÿ������G���ýÿObr. 1.5�b
�J�j���Ï�ü���	�j���e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����x��
�J�¼�3�������
�¼�3�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����y��
�J�„!'�é!��
���„!'�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����x��
�J�ì�ñ� �Ü�����ì�ñ�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����y������¾�[��	\���
�¾�[��	\��0�����
�J�®�‹�0�v�����®�‹�‚�ë�Helv�� 4���H+���¹�4�)�+�++5�ÿÿ��"8ÿ������\�����T�ç��)�Ï�€�?�U�����
��������Ñ�U�Ï�€�?�€�?�U���)�£	€��
e�����
��������¥	e�£	€��
€��
e���7�Ÿ�\�Œ
É�����<�Éÿ�	ã� �ã��	V�������0+	\�Œ
—�£	É�Ÿ�$���d�I�c�T�n�����I�c�T�n�����������ÿÿÿ��������€)�I�ç�I�ƒ�i�c�Í�c�/�c�T�ƒ�T�ç�T�I�/�n�Í�n�i�n�I�I�I�ç���)�î�{�a�V�����
��������ð�V�î�{�a�{�a�V���>�K���
!´�����
���������ÿÿÿ���pÆFÿBëjÆ������K�+�3 ��
!��q ´���>�ˆ���J�»�����
���������ÿÿÿ���pÆFÿBëjÆ��{�–�J�2�b���ˆ�—�$�»���>�µ���j�§
����
���������ÿÿÿ���pÆFÿBëjÆ��|�Š
µ�1	¦���j�g	Ó�§
��)�í�U�È�V	����
��������T�U�È��	`�V	í�����d� �™�È	A����� �™�È	A�����������ÿÿÿ����������N �ì� �¤�+�™�s�™�¹�™�È	¤�È	ì�È	2�¹�A�s�A�+�A� �2� �ì���)�”�Î�e�Ä�����
��������ö�Î�e�‹���Ä�”�����)�'�É�ø�¿�����
��������–�É�'�†�Š�¿�ø���
�K�ß	Ç�©
²�����ß	Ç�Ê�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T´��
�K�=�­���˜�����=�­�Ê�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T´��
�J�>�“�À�~�����>�“�‚�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T������@�-�;�.� ���;�-�@�.��0�������7�Ï�ß�S�'�����Á�e�Å$±�C�e�Á�‹�������0Ï�]�©�ß�S�î�R�'�SM�� ���������ÚÿK�������:���&�K�������
�����ÀÀÀ�ÿÿÿ���e�Š�R�Ê
��¸�®�����3�g�K�&�
�J�ó�x�u�Š�����ó�x�‚���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����h��
�d�³�É�˜�…
����³�É�˜�…

�����ÀÀÀ�ÿÿÿ����Æ��	Æ�r³�§�³�†�`�É�¥	É�ë�É�˜�†�˜�§�˜�È�ë�…
¥	…
`�…
³�È�³�§�
�J����
°�4��������
‹� �Symbol�rif EE����è�þ3öë'‹ÆÑàÑàÄ�R�ÿ������ü&����a�F��7�…	Ô�t�œ�������f�ð
œ�…	œ�ð
���������(�Ô�t�¶�Ò
W�…	œ���7�­�U�p	������À�§�"�÷�À�O�q	÷��������­�U�À�6�y���p	������«	y�p�T�	���«	T�p�y������������z	«�}	L

���}	«�z	L
�����������~	���	s���	�~	���	s������������~	Úÿ�	'���
�~	'��	Úÿ�������
�J�”	öÿ)
8�
���”	öÿš�B�Helv��Ò�������ÿ� ����`�`��°X�5��"ðþ������5�����o�Ð
�J�.���Í�������.���ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J���Ö�	�è���
���Ö�ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J�¸	��w
8�����¸	���� �Symbol�ƒÛ��Û|Du��ú€�r<�†rÿ‹vü3Ò+R�ÿ�������è����j��
�J���l	È�~
������l	x���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����k�©����(�Ê�3�U�����3�U�(�Ê�
������
�J� �U	���
���� �U	j�»�Helv��v�ˆY��������������d�°X†<��"`ÿ������<†����A��
�Q�­�Á�¯
������­�Á�ð�K�Times New Roman CE�o§�����X[Æ8���Ôþ������8Æ����Obr. 1.6�b����¥�„�9�e�����¥�e�9�„������������v�	�J	d�����J	d�v�	��������
�J�ì���n�+�����ì���‚���Helv� New Roman CE������d�°X†<��"�ÿ������<†����h��
�J�e�P�Õ�ø�����e�P�H�¨�Symbol��������ÿ� ����`�`��°X†<��R|ÿ������<†����o��
�J�¾�(���C�����¾�(�R���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����r��
�J�'�
�·�������'�
�M�†�Helv��ö�������ÿ� ����`�`��°X†<��"Žÿ������<†����A��
�J�x�Ý��	ø�����x�Ý�ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����S��
�J�ç�Š�€	������ç�Š�R�‹�Helv��ö�������ÿ� ����`�`��°X†<��"†ÿ������<†����A����d�©���å�=�����©���å�=�
�����ÿÿÿ�ÿÿÿ�����������©���©���¶���Ç���Ø���å���å���å�0�Ø�=�Ç�=�¶�=�©�0�©�����d�`	E�œ	������`	E�œ	��
�����ÿÿÿ�ÿÿÿ���
�������`	c�`	R�m	E�~	E��	E�œ	R�œ	c�œ	t��	��~	��m	��`	t�`	c���d�j�V�ž�Š�����j�V�ž�Š�
�����ÿÿÿ�ÿÿÿ�������P���j�p�j�a�u�V�„�V�“�V�ž�a�ž�p�ž���“�Š�„�Š�u�Š�j���j�p�
�J�Ž�/���<� ���Ž�/�†�
�News Serif EE�������
€d�³�Ñ�˜��
��ÿ�������Ì����+��
�J�¶�þ�&�¦�����¶�þ�H�¨�Symbol��������ÿ� ����`�`��°X†<��R|ÿ������<†����o��SM�� �������$�´ýõ���²���:�$�ÿ�õ�§
����
�����ÀÀÀ�ÿÿÿ���e�Š�R�Ê
��þ�À�$�§
¼�\�õ�ÿ�
�d�ç�ö�Ì�²
����ç�ö�Ì�²

�����ÀÀÀ�ÿÿÿ����Æ��	Æ�rç�Ô�ç�³�”�ö�Ù	ö��
ö�Ì�³�Ì�Ô�Ì�õ��
²
Ù	²
”�²
ç�õ�ç�Ô�
�J���¦�¥�Î�������¦�œ�(�Symbol�rif EE����è�þ3öë'‹ÆÑàÑàÄ�R�ÿ������ü&����a�F��7�Ð	ê�È�Ã�����N�÷�$�-�¹	-�$�’��������h�ê�È�«���Ã�Ð	Â���7�ø���¯	Ì�������Ú�$�(�����™	(������������ø� �Ž�Â�¯	Ì�����Ð	ž�¤�y�����Ð	y�¤�ž������������¹	™�º	‰
	���¹	™�º	‰
�����������º	®�»	‚�
���º	®�»	‚������������²	ÐýÀ	[���	�²	[�À	Ðý�������
�J�‹�´ý8	ñþ��
�‹�´ý•�=�Helv��÷�������ÿ� ����`�`��°X¶9��"õþ������9¶����o�Ð
�J�b�(���:�
���b�(�ž���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����A��
�J�P�û�=�
�����P�û�ž���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����A��
�J�"
��á
>���
�"
���� �Symbol�ƒÛ��Û|Du��ú€�r<�†rÿ‹vü3Ò+R�ÿ�������è����j��
�J�P�‘	ü�£
����P�‘	x���Helv��v�ˆY��������������d�°X6<��"�ÿ������<6����k�©����h�É�~�•�����~�•�h�É�
������
�J�Ô�z	S�5
����Ô�z	j�»�Helv��v�ˆY��������������d�°X¶9��"`ÿ������9¶����A��
�Q�Z�;�J�������Z�;�Ý�F�TimesEEW����jY\�î�����RYˆYÔXn4��"èþ������4n����Obr. 1.7�b������[�~	������~	����[������������²	ï�³	²�����²	²�³	ï�� �����
�J�ö	š�|
µ�����ö	š�†���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����a������ý	Ó�n
Ô�����ý	Ó�n
Ô�
����������½�ˆÿ¾�{�����½�{�¾�ˆÿ
 ���������«	€ÿ­�á�����«	á�­�€ÿ�������
�J��� þ¼�»ÿ������ þž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J�¥�UþI�àþ����¥�UþR�‹�Helv��÷�������ÿ� ����`�`��°X¶9��"‡ÿ������9¶����S����d�Ö�=���y�����Ö�=���y�
�����ÿÿÿ�ÿÿÿ���News SerÖ�[�Ö�J�ã�=�ô�=���=���J���[���l���y�ô�y�ã�y�Ö�l�Ö�[�
�d��	c�É	Ÿ������	c�É	Ÿ�
�����ÿÿÿ�ÿÿÿ���
��������	���	p�š	c�«	c�¼	c�É	p�É	��É	’�¼	Ÿ�«	Ÿ�š	Ÿ��	’��	����d�ž�{�Ú�·�����ž�{�Ú�·�
�����ÿÿÿ�ÿÿÿ���
����€7�ž�™�ž�ˆ�«�{�¼�{�Í�{�Ú�ˆ�Ú�™�Ú�ª�Í�·�¼�·�«�·�ž�ª�ž�™�
�J�m�¢�ø�¸�����m�¢�‹���News Serif EE�����ÿ���������������ÿ������������+����d�™�JÿÙ�‹ÿ ���™�JÿÙ�‹ÿ
�����ÿÿÿ�ÿÿÿ���Ò�ò�Ó�
�™�jÿ™�Xÿ§�Jÿ¹�JÿË�JÿÙ�XÿÙ�jÿÙ�}ÿË�‹ÿ¹�‹ÿ§�‹ÿ™�}ÿ™�jÿ
�K�ð���Í�‚�����ð���Ý�{�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"Àþ������@>����° ��SM��
�������¤�+�¦	£�X�����¤�8�7�������¤���7�8�
����������7�x�8�8�����7�8�8�x�
����������>�?�:	������>�?�:	��
��������d�p�f�¡�—�����p�f�¡�—�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿp�~�p�q�{�f�ˆ�f�–�f�¡�q�¡�~�¡�Œ�–�—�ˆ�—�{�—�p�Œ�p�~�����Š���‹�^�����Š���‹�^������������3�º�Ž�O�	���3�º�Ž�O������������–�È���H�
���–�H���È��������
�J�ù�¸�^�£���	�ù�¸�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����x�ÿ
�J�A	@�¦	+���
�A	@�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����y�ÿ
�J�«�+�����
���«�+�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����z�ÿ
�M�Ž���V	l�����Ž���È�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����A=A´��SM����������R�ÛÿV�
�*�����¯�C�j�«�����¯�C�j�«����������Z�R�¤���ä�����
�����ïïï�ÿÿÿ���ï�ÿÿÿ�����L�´�R���í�õ�Ñ�¹�c�7�ž�ä�D�®�n	8�ç�|��
ü���®�›�¤�����œ�B�W�ª�����œ�B�W�ª������������W�«�X�$�����W�«�X�$������������e�È�•�¾�����e�¾�•�È�
���������� �Ûÿ¡�Á����� �Á�¡�Ûÿ
����������§�Á�V�(�����§�Á�V�(�
��������d�8�s�q�¬�	���8�s�q�¬�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ8���8���D�s�T�s�e�s�q���q���q� �e�¬�T�¬�D�¬�8� �8�������U���V���
���U���V������������d�C���|�=���	�C���|�=�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿC� �C���O���_���p���|���|� �|�1�p�=�_�=�O�=�C�1�C� ���d�?�…�x�¾���
�?�…�x�¾�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ?�¡�?�‘�K�…�[�…�l�…�x�‘�x�¡�x�²�l�¾�[�¾�K�¾�?�²�?�¡�������Ï�ž�·�
�����Ï�ž�·������������ì���S�)�����ì���S�)������������j�Ï�%�"���
�j�"�%�Ï��������
�J�¥�p�2�[�����¥�p�†�ë�Helv��Ê������ ÿ• +���`�`�YÔX0Z¶4"8ÿ������@>����A�ÿ
�K�Ó�����
�����Ó���Ê�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������A´��
�J�Ú�¨�‹�“�����Ú�¨�e�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������x�ÿ
�J�Ç
ò�;�Ý�����Ç
ò�e�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������y�ÿ
�J���-�v���������-�e�ë�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿý"8ÿ������ÿÿ����z�ÿ����ì�
�£�Å�����£�Å�ì�
��������
�J�N�ƒ�¸�x�����N�ƒ�j�õ�Symbol��������������������������R8ÿ������������p������§�Á�b�)�����§�Á�b�)������������œ�Õ���Ü�����œ�Õ���Ü�
���������� �þ�Ò�Ä����� �Ä�Ò�þ������������Q�Q�R�ú�����Q�Q�R�ú�
������SM������������uÿJ�Ì�ä�����=�žÿÝ�ø�����=�žÿÝ�ø�
������������)�E�Ì�������Ì�E�)�
����������[�yÿ\�������\���[�yÿ
����������M�!�±�[�����M�!�±�[�
����������L�†�ƒ�)�����L�)�ƒ�†��������������ö�k�0�������ö�k�0������������¸���i�‰�	���¸���i�‰������������t�Â�%�I�
���t�Â�%�I������������K�¨�þ	����	�K���þ	¨������������Â�Ê�u�£���
�Â�£�u�Ê������������t�Ò�R�‰�
���t�Ò�R�‰������������C�G�R�������R���C�G������������t�§ÿ|�É���
�t�É�|�§ÿ�������
�J�p���ö�ö�����p���†�ë�Helv���øÌ�½�üÌ�	�Œ�°¤¢��6·��elef"8ÿ������»�����A�w
�K�m�yÿ7�d�����m�yÿÊ�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������A´��
�J�3�˜�˜�ƒ�����3�˜�e�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������x��
�J�å�F�J�1�����å�F�e�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������y��
�J�â�ÄÿG�¯�����â�Äÿe�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������z����d�`�uÿ™�®ÿ����`�uÿ™�®ÿ
�����ÿÿÿ�ÿÿÿ���
ø�÷p���`�‘ÿ`��ÿl�uÿ|�uÿ��uÿ™��ÿ™�‘ÿ™�¢ÿ��®ÿ|�®ÿl�®ÿ`�¢ÿ`�‘ÿ��d�#���\�N�����#���\�N�
�����ÿÿÿ�ÿÿÿ���
ø�÷p���#�1�#�!�/���?���P���\�!�\�1�\�B�P�N�?�N�/�N�#�B�#�1�SM����������ÿ���$�­�±�����8�g�p�������8�g�p��������������æ�Á�­�=�����æ�Á�­�=�
����������$�8�T�c�����$�c�T�8�
����������T�8�ì�������T�8�ì���
����������[�5�\�1�����\�1�[�5�
����������c�~�›
@�����c�@�›
~������������ƒ�P�r�G�����ƒ�P�r�G������������\�!�]�­�	���\�­�]�!������������ª�¾�7���
���ª�¾�7��������������€�è�

º���	�€�è�

º������������?�û�Ò�‰���
�?�‰�Ò�û������������8�I�?���
���8���?�I������������i�ç�p�������i���p�ç������������ì�á���o���
�ì�o���á����������d�!�B�e�†�����!�B�e�†�
�����ÿÿÿ�ÿÿÿ�������ø���!�b�!�P�/�B�A�B�S�B�e�P�e�b�e�t�S�†�A�†�/�†�!�t�!�b���d�J�Ý�Ž�!�����J�Ý�Ž�!�
�����ÿÿÿ�ÿÿÿ�������ø���J�ÿ�J�ê�W�Ý�l�Ý�|�Ý�Ž�ê�Ž�ÿ�Ž���|�!�l�!�W�!�J���J�ÿ�
�J�ÿ�U�d�@�����ÿ�U�e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����x�>
�J�¿�¯�$�š�����¿�¯�e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����y�>
�J�µ�����������µ���e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����z�>
�J�#�p�Ï�[�����#�p�†�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����A�>
�K�4�\�þ�G�����4�\�Ê�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����A´��
�J�Ÿ�î�=�Ù�����Ÿ�î�ž�ë�Helv������ö�k�0���������ý�ì�u�:�"8ÿ������������O����d�6���z�^�����6���z�^�
�����ÿÿÿ�ÿÿÿ�������ø���6�:�6�(�D���V���h���z�(�z�:�z�L�h�^�V�^�D�^�6�L�6�:�SM����������ÿ�<ÿ^�6�è�
�d�g�<ÿØ	å�����g�<ÿØ	Ö�����������ÿÿÿ�����������g�	�g�
���<ÿ��<ÿ+�<ÿØ	
�Ø		�Ø	��+�Ö� �å���Ö�g���g�	���7�¥���B	8�����¸�õ�®
‹�3	õ�¸�À�
�����0¥�¸�r�8�°�„�B	������B�ˆ�.�Ñ�����B�Ñ�.�ˆ�
����������'�“�õ
6�����'�“�õ
6�
����������'�¡ÿ(�“�����'�“�(�¡ÿ
����������¿���&�0�����¿�0�&��������������À�¯�Î�>�	���À�¯�Î�>������������š�ª�°�7�
���°�7�š�ª����������������1�±���	�1�����±������������°�“�'�6���
�'�“�°�6������������+�†�h	o�
���+�†�h	o������������+���h	õ�����+���h	õ������������Q	ç�g	t���
�g	t�Q	ç������������6�¼�ñ�…�����6�…�ñ�¼������������i�d�l	Ô�����i�Ô�l	d��������������%�l	p�������%�l	p����������d�‹�ž�¸�Ë�����‹�ž�¸�Ë�
�����ÿÿÿ�ÿÿÿ���þä0� ���‹�´�‹�¨�•�ž�¡�ž�®�ž�¸�¨�¸�´�¸�Á�®�Ë�¡�Ë�•�Ë�‹�Á�‹�´���d�?	Þ�l	������?	Þ�l	��
�����ÿÿÿ�ÿÿÿ���þä0� ���?	ô�?	è�I	Þ�U	Þ�b	Þ�l	è�l	ô�l	��b	��U	��I	��?	��?	ô�
�J�á�¤�g�������á�¤�†�ë�Helv�ŸÞ�ï‘ë�âŸÈ�²²²�///��`O�¡bR�"8ÿ������b�����A�`
�K�Â	’�Œ
}�����Â	’�Ê�ë�Helv�bR�"8ÿ������b������7`^� ���"8ÿ������	Þ��öÿA´��
�J�c�ø�Û�í�����c�ø�x�õ�Symbol��"8ÿ������b������7`^� ���R8ÿ������	Þ����j�ò
�J�g�`ÿÌ�K�����g�`ÿe�ë�Helv�l��"8ÿ������b������7`^� ���"8ÿ������	Þ����z�ò
�J�ù
ÿ�^�ê�����ù
ÿ�e�ë�Helv�‹å�]MË��X�EU‹ì�ŽØƒì�Æ�®��ÿv"8ÿ������ãþ����y�M
�J�ÿ�´�d�Ÿ�����ÿ�´�e�ë�Helv�‹å�]MË��X�EU‹ì�ŽØƒì�Æ�®��ÿv"8ÿ������ãþ����x�MSM����������-�Z�€
D�>�����m�m�½�6�����m�6�½�m������������Ê�å�®�ê�����Ê�ê�®�å�
����������¶�æ�_
Ü�����¶�æ�_
Ü�
����������®�‡�¯�í�����®�í�¯�‡�
����������ß�Z�˜�Ï�����˜�Ï�ß�Z��0���������O�§���������O�§������������������F�Q	��	�������Q	F������������	�>�
���
���	���
�>������������o���ú�]���	�ú�]�o����0���������î�‡�ï�����
�î���ï�‡������������n�ç�p�z�
���n�z�p�ç������������Ý�v�ž�î�����Ý�v�ž�î����������������¨�û���
�����¨�û������������í���ä�������í���ä��������������u�5�l�<�����u�<�l�5������������o�d�p�.�����o�.�p�d��p���������Y�¦�…�D�����Y�¦�…�D��������
�J�-�Ì�å�·�����-�Ì�e�ë�Helv�w
�,�,�'��������¼����1�!��+"8ÿ������������x�ß
�J��
¨�€
“������
¨�e�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������y��
�J���Z�ƒ�E�������Z�e�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������z��
�J�å�£�g�^�����å�£�‚�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����m��
�J�?�1�•�ì�����?�1�V�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����n��
�J�����[�É���������V�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����p��
�J���F���1�������F�†�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������A�r
�K�;�¤���������;�¤�Ê�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������A´����d�ò�8�.�t�����ò�8�.�t�
�����ÿÿÿ�ÿÿÿ���Q�������ò�V�ò�E�ÿ�8���8�!�8�.�E�.�V�.�g�!�t���t�ÿ�t�ò�g�ò�V���d�I�Ú�…�������I�Ú�…���
�����ÿÿÿ�ÿÿÿ���Q�������I�ø�I�ç�V�Ú�g�Ú�x�Ú�…�ç�…�ø�…�	�x���g���V���I�	�I�ø�SM����������&�;�i�ë�h���f�&�ç�¤	&�����
�����ïïï�ÿÿÿ���ÿÿÿÿÿÿÿÿ��¾�¶�&�É�Á���Š���Š�w�Œ�¾�i�`�^�ø�Ç�&�¡���¤	]�¥�ì�'�=���©�/�ç�����ž�n�Ÿ���
���Ÿ���ž�n������������ž���Ÿ�}�����ž�}�Ÿ����0���������J�„�Ü�6���
�J�6�Ü�„�
����������Ü�„���ú�����Ü�„���ú�
����������Ü�Ò�Ý�„�����Ü�„�Ý�Ò�
����������(�ü�¦�0�����(�ü�¦�0������������ˆ�°�Z�(�����ˆ�(�Z�°������������¬�B�­���	���¬���­�B�
����������������¼�������¼����������������Ü�ö�Ý�„���	�Ü�„�Ý�ö��0�������d���X�Ê�£�
�����X�Ê�£�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^���x���d�‹�X�Ÿ�X�¶�X�Ê�d�Ê�x�Ê���¶�£�Ÿ�£�‹�£�������x���d���»�Ê���������»�Ê���
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^���Ü���È�Œ�»� �»�·�»�Ê�È�Ê�Ü�Ê�ó�·��� ���Œ�����ó���Ü���d�h���³�Ú���
�h���³�Ú�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^�h�¯�h�›�t���ˆ���Ÿ���³�›�³�¯�³�Æ�Ÿ�Ú�ˆ�Ú�t�Ú�h�Æ�h�¯�
�J�;��� �ü�����;���e�ë�Helv�æ��ÇFä��j�j�j&��FàPšÃ�—4ƒÄ
"8ÿ������j�����x��
�J���Õ�i�À�������Õ�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����y��
�J�/�´�”�Ÿ�����/�´�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����z��
�J�?�g�Æ�R�����?�g�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����c��
�J�������ë���������†�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����A��
�K���;�Ù�&�������;�Ê�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����A´������O�P�Í�„�����O�P�Í�„��������
�J�œ�õ���ê�����œ�õ�j�õ�Symbol�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿR8ÿ������ÿÿ����p�ÿ��d�h�ó�³�>�����h�ó�³�>�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^�h���h�ÿ�t�ó�ˆ�ó�Ÿ�ó�³�ÿ�³���³�*�Ÿ�>�ˆ�>�t�>�h�*�h���SM����������Ê�5ÿð�Ÿ�L�����B�WÿÙ�������Ù�WÿB��������������c�#�_
������c���_
#��������������<ÿv	O�����v	O���<ÿ
����������c�#�_
������c���_
#������������;���T�Ÿ�����;�Ÿ�T���
����������T���©�ú�����T���©�ú�
����������T�­ÿU���	���T���U�­ÿ
����������Ø�…�[�"�
���Ø�…�[�"������������G�(�â�j���	�G�(�â�j������������â�d�ö	[���
�â�[�ö	d������������Ë�ô�Ì�[�
���Ë�[�Ì�ô������������F���á�Ñ�����F���á�Ñ������������I�á�µ�†���
�µ�á�I�†������������»���O�ß�����O���»�ß������������3�$�B�ƒ�����B�ƒ�3�$��������
�J�B�ƒ�ò�n�����B�ƒ�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������c�8
�J�,�˜�‘�ƒ�����,�˜�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������x�8
�J�‹�¿�ð�ª�����‹�¿�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������y�8
�J�—�âÿü�Í�����—�âÿe�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������z�8��d�­�À�é�ü�����­�À�é�ü�
�����ÿÿÿ�ÿÿÿ�����������­�Þ�­�Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�Ü�ü�Ë�ü�º�ü�­�ï�­�Þ���d���ð�R�,�������ð�R�,�
�����ÿÿÿ�ÿÿÿ�����������������ý�#�ð�4�ð�E�ð�R�ý�R���R���E�,�4�,�#�,���������
�J�h�P�î�;�����h�P�†�ë�Helv��Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�"8ÿ�������ü����A��
�K�Ê��ÿÐ�z�����Ê��ÿÊ�ë�Helv��Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�"8ÿ�������ü��C�A´������ä�Ñ���������ä�Ñ����������������×�Ù�ë�Ð�����×�Ð�ë�Ù����������d�Õ�5ÿ��yÿ����Õ�5ÿ��yÿ
�����ÿÿÿ�ÿÿÿ�������������Tÿ��fÿ��yÿô�yÿá�yÿÕ�fÿÕ�TÿÕ�Aÿá�5ÿô�5ÿ��5ÿ��Aÿ��Tÿ����ô�rÿõ�Ù�����ô�Ù�õ�rÿ�����������ó�ß�Ê�b�����ó�ß�Ê�b��������SM��&���$���€�ÃÿÖ�™�e���F�z�f�¹
x�����
�����ïïï�ÿÿÿ���i�É�n�…���„�Œ�z�f�µ�À���ƒ�Ë�8�¢
ì�¹
x�����ª�±�v	8�����v	8�ª�±�
������
�d�ÿ�c�«�™�����µþ:���Ò�����������ÿÿÿ�����������i�Ý�ª�Y�«�ç�§�Z�¢�Ë�’�™�M�����¢�ÿ�
���œ���*���c�i�Ý�����€���‚�â�����€�â�‚���
����������{�Š�u�Ä�����{�Š�u�Ä�
����������z�Òÿ{�’�����{�’�z�Òÿ
����������‚�Ç�$	|�����‚�|�$	Ç������������‚�(�{���	���‚���{�(������������y�]�’�$�
���y�]�’�$������������“�¿�§�³���	�“�³�§�¿������������†� �ˆ�G���
�†�G�ˆ� ������������e���u�‡�
���e�‡�u��������������Œ�¹�^�~�����^�~�Œ�¹������������Ÿ�Á�§�=���
�§�=�Ÿ�Á������������¡�Ç�v�������¡�Ç�v����������
�J���Ä�{�¯�������Ä�e�ë�Helv��������SM��������������ð�­�"8ÿ�������ð����x��
�J�����Ö�l���������e�ë�Helv�€����ƒ�‚�������������~�‡�•�"8ÿ������������y��
�J�Þ�ÃÿC�®�����Þ�Ãÿe�ë�Helv��&�ƒ���ï�Ñ�
0������Ä�x�����"8ÿ�������•����z������‘�'�¥	������‘���¥	'������������“�Î�s�������“�Î�s��������������…	0�†	=�����†	=�…	0������������€�™��	U�����€�™��	U������������š�F��	:�����š�:��	F����������d�_���ˆ�)�����_���ˆ�)�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���_���_�	�h���s�������ˆ�	�ˆ���ˆ� ���)�s�)�h�)�_� �_�����d�X�”�š�Ö�����X�”�š�Ö�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���X�³�X� �d�”�w�”�Š�”�š� �š�³�š�Æ�Š�Ö�w�Ö�d�Ö�X�Æ�X�³�
�J�ñ	|�w
g�����ñ	|�†�ë�Helv����������������������������"8ÿ������������A��
�K�ý�“�Ç�~�����ý�“�Ê�ë�Helv����������������������������"8ÿ������������A´��
�J�|� �ô�������|� �x�õ�Symbol��������������������������R8ÿ������������j������l�ã�Ô��� ���Ô�ã�l����0�����
�J�ö	��i
÷�����ö	��s�õ�Symbol��{�<�|�’���������v�7���—�R8ÿ������������m����d�[	��ž	]�"� �[	��ž	]�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���[	:�[	(�i	��{	��Ž	��ž	(�ž	:�ž	M�Ž	]�{	]�i	]�[	M�[	:�����o�T�b�H�#���o�H�b�T������������c�'�e�N�$�"�c�N�e�'������������_���l�K�%�#�_���l�K����������d�Z���œ�E�&�$�Z���œ�E�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���Z�"�Z���f���y���Œ���œ���œ�"�œ�5�Œ�E�y�E�f�E�Z�5�Z�"���d�E�û�‡�=���%�E�û�‡�=�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���E���E���Q�û�d�û�w�û�‡���‡���‡�-�w�=�d�=�Q�=�E�-�E���SM����������³�qÿ����v�����–�êÿ—�ç�	���–�ç�—�êÿ� �����
�d�’�ð�"	1�����’�ð�"	1�����������ÿÿÿ�������€���’���’�ª���ð�Ú�ð�¨�ð�"	ª�"	��"	v�¨�1�Ú�1���1�’�v�’�������³�m�ò�����	�³���ò�m�
����������ë�m�×
‰�����ë�m�×
‰�
����������ë�qÿì�t�����ë�t�ì�qÿ
����������>�Ö�ž�Þ�����>�Ö�ž�Þ��������������¡�c�Ý�������Ý�c�¡��������������×���Å�������Å���×������������—�æ�˜�Ô�����˜�Ô�—�æ������������œ�§���ã�
���œ�§���ã������������­�s�p�Ý�����­�Ý�p�s������������ë�p�ì�m���
�ë�m�ì�p�� �����
�J���ê�s�Õ�������ê�e�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����x��
�J�²
����l�����²
��e�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����y��
�J�M�qÿ²�\�����M�qÿe�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����z��
�J�+���±�ö�����+���†�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����A��
�K�4�ˆÿþ�s�����4�ˆÿÊ�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����A´��
�J�7�Q�´�������7�Q�R�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����v����d�y�žÿ¼�áÿ
���y�žÿ¼�áÿ
�����ÿÿÿ�ÿÿÿ���+
œ�Ê�ë�y�¿ÿy�«ÿ†�žÿš�žÿ­�žÿ¼�«ÿ¼�¿ÿ¼�Òÿ­�áÿš�áÿ†�áÿy�Òÿy�¿ÿ��d�í�Ç�"�ü�����í�Ç�"�ü�
�����ÿÿÿ�ÿÿÿ���w4.flt,Tí�á�í�Ò�ø�Ç���Ç���Ç�"�Ò�"�á�"�ñ���ü���ü�ø�ü�í�ñ�í�á���d�y�Þ�µ�����
�y�Þ�µ���
�����ÿÿÿ�ÿÿÿ���aradox.fy�ü�y�ë�†�Þ�—�Þ�¨�Þ�µ�ë�µ�ü�µ�
�¨���—���†���y�
�y�ü�������_�ë�Ï�������Ï�ë�_������������ä�_�ˆ�í�����ˆ�í�ä�_������������À�p�Ò�ì�����À�ì�Ò�p�
����������&�ü�y�������&���y�ü�
0�����
�J�����y�Ú���������`�À�Symbol��ä�g�ˆ�í���������Ú�]�’�÷�R`ÿ������������j��SM����������w�–�÷�¼�M�����w�s�\�Û�����w�Û�\�s�
����������\�{�Ö�·�����\�{�Ö�·�
����������\�´�]�{�����\�{�]�´�
����������±�‰�ˆ�������±�‰�ˆ������������������J�
�������
�J��������������€�õ���������€�����õ������������d�~�¥�t�	���d�t�¥�~������������Ü�,�¼�¼�
���Ü�,�¼�¼������������o	‘�)�˜���	�o	˜�)�‘������������½�¦�v	¶���
�½�¶�v	¦������������ï�—�Ï�'�
���ï�—�Ï�'������������¬�™�­�´�����¬�´�­�™������������¬�w�­�’���
�¬�’�­�w����������d�[�ß�¦�*�����[�ß�¦�*�
�����ÿÿÿ�ÿÿÿ���ÿÿàÿ����[���[�î�j�ß�€�ß�•�ß�¦�î�¦���¦���•�*�€�*�j�*�[���[�����d�–�Q�Ú�•�����–�Q�Ú�•�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ–�s�–�`�¥�Q�¸�Q�Ë�Q�Ú�`�Ú�s�Ú�†�Ë�•�¸�•�¥�•�–�†�–�s�
�J�†�>���)�����†�>�e�ë�Helv�ÿçÿ÷oÿÿÿÿÿÿÿÿÿÿÿÿÿÿóïÿÿçÿ÷o"8ÿ������ÿÿ����x�ÿ
�J�’�Š�÷�u�����’�Š�e�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����y��
�J�°�–���������°�–�e�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����z��
�J�Û�õ�a�à�����Û�õ�†�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����A��
�K���¥�Ø���������¥�Ê�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����A´������Ê�€��
#�����Ê�#��
€�
������
�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0

$\left\{ A_nB_n\right\} _{n=1}^\infty $Arial CE,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,12,0,0,0,0,0

$\BF T_I=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 1 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_Z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Helv,34,12,0,0,0,0,0

$\BF T_{SO}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$T_{O_Z}=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_P=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ m & n & p & 1\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,11,0,0,0,0,0
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0

$\left\{ A_nB_n\right\} _{n=1}^\infty $Arial CE,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,12,0,0,0,0,0

$\BF T_I=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 1 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_Z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Helv,34,12,0,0,0,0,0

$\BF T_{SO}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$T_{O_Z}=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_P=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ m & n & p & 1\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}+l\BF .\overline{c}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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	[lyfrm]

		1

		11200

		0

		0

		11907

		1304

		0

		1

		3

		1 0 0 0 0 0 0

		0

		0

		1

	[frmlay]

		1304

		11907

		1

		1417

		0

		2

		0

		1417

		0

		1

		0

		1

		1

		0

		1

		1417

		10491

		2

		2

		4680

		3

		9360

	[txt]

>

	[frght]

	[lyfrm]

		1

		13248

		0

		15190

		11907

		16834

		0

		1

		3

		1 0 0 0 0 0 0

		0

		0

		2

	[frmlay]

		16834

		11907

		1

		1417

		0

		2

		15416

		1417

		0

		1

		0

		1

		1

		0

		1

		1417

		10490

		2

		2

		4680

		3

		9360

	[txt]

<+B><:P11,21,>



>

[elay]

[l1]

	0

[pg]

	9

	34 801 123 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	60 0 11 0 0 1 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	75 303 13 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	96 0 6 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	115 989 87 0 0 0 0 65535 354 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	134 132 51 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	178 0 110 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	241 0 164 0 0 1 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	288 0 102 1025 0 1 0 340 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

[edoc]

@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:f120,2Times New Roman CE,>



<+C><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>
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<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:#544,9073><:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:#1062,9073><:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:#528,9073><:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:#284,9073><:f240,,>



<:S+-1><:#264,9073><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><:#264,9073><+!><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#264,9073><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:#264,9073><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:#264,9073><:f220,,>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:#2455,9073><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:#1056,9073><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:#793,9073><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:#183,9073><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:#183,9073><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1><:#264,9073>



@Podnadpis@<:S+-1><:#293,9073><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1><:#264,9073>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1><:#2137,9073>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#803,9073>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1063,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#265,3437>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,><:#3437,3437>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R><:#264,3437>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:#183,9073><:f160,,>



<:S+-1><:#538,9073>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:#264,9073><:f,2Times New Roman CE,><+!>



<:S+-1><:#284,9073><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,5515><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#530,5515><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5515>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3964,9073>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#390,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1066,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 
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$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



>

SM����������p���Ý�[�Û�����p�(�Ý�)�����p�(�Ý�)�
������
�d�����;�@���������;�@�
�����ÿÿÿ�ÿÿÿ���¥¥¥¥�^_M��%���������$���1���;���;�%�;�5�1�@�$�@���@���5���%�
�J�C�4�±�������C�4�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p��
�J�‹�p���[�����‹�p�†�ë�Helv��Ò������ ÿ€ !���`�`�YÔX0ZF
"8ÿ������@>����A��
�J�ð�i�v�T�����ð�i�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�d�¿���ó�G�����¿���ó�G�
�����ÿÿÿ�ÿÿÿ���¿�-�¿���¿�)�¿���Ê���Ù���è���ó���ó�)�ó�:�è�G�Ù�G�Ê�G�¿�:�¿�)�SM��
�������‡�������»���:�ñ�����������
�����ÒÒÒ�ÿÿÿ�������������Ñ�������÷	��ñ�������î�…�¤�µ�����î�…�¤�µ��������
�d�á�ö��	2�����á�ö��	2�
�����ÿÿÿ�ÿÿÿ�����������á���á���ë�ö�ù�ö��	ö��	���	���	#��	2�ù�2�ë�2�á�#�á���
�d�ã�|�&�¸�����ã�|�&�¸�
�����ÿÿÿ�ÿÿÿ���ó�������ã�š�ã�‰�ò�|���|���|�&�‰�&�š�&�«���¸���¸�ò�¸�ã�«�ã�š�
�d���A�F�}�������A�F�}�
�����ÿÿÿ�ÿÿÿ���èAÿ‰Fü�À��_���N���A�$�A�7�A�F�N�F�_�F�p�7�}�$�}���}���p���_�
�J�‡���:�î�����‡�����ë�Helv��ÿ������ þ€ ����`�`�YÔX0ZF
"8ÿ������@>����D��
�J�~	 ��
‹�	���~	 ���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����C�ÿ
�J�ƒ�c�	�N�
���ƒ�c�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�ÿ
�J�­�Ä�3�¯���	�­�Ä�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�W�?�Å�*���
�W�?�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p��
�J���é�¢���
�����é�œ�(�Symbol������Ÿ�����þÿúÿ��é�ûÿä�ð�R�ÿ������� ����a�ÿ��d�J�É�~�ý�����J�É�~�ý�
�����ÿÿÿ�ÿÿÿ���WINDOWS
J�ã�J�Ô�U�É�d�É�s�É�~�Ô�~�ã�~�ò�s�ý�d�ý�U�ý�J�ò�J�ã�SM��	�������–�a�y�½�9���:�D�a�\
U�����
�����ÒÒÒ�ÿÿÿ���&ƒ?�u�&ÿ��D�a�\
��\
U�D�Ö���>�–�Þ�k
½�����
�����ÒÒÒ�ÿÿÿ����èÂõ‹^ü‰��k
U��
U�t�½�–�¿�S�Þ�����Þ�É�y�™�����Þ�É�y�™��������
�d��	)�`	t������	)�`	t�
�����ÿÿÿ�ÿÿÿ������������	L��	8�#	)�6	)�M	)�`	8�`	L�`	b�M	t�6	t�#	t��	b��	L�
�J�«	��,
û�����«	��†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�	
�J�­�|�*�q�����­�|�}�õ�Symbol��v���jY\�ÒY����RYˆYÔX0ZF
R8ÿ������@>����a�	
�J�’�h���]�	���’�h�s�õ�Symbol��v���jY\�ÒY����RYˆYÔX0ZF
R8ÿ������@>����b�	
�J�±�¯���š�����±�¯�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔXÞ5��"8ÿ������5Þ����p�	SM��	�������Â�Y�Ì�–�‰�����Â�p�Ì�w�����Â�w�Ì�p�
������
�d�×�Y���†�����×�Y���†�
�����ÿÿÿ�ÿÿÿ�����������×�o�×�c�á�Y�í�Y�ú�Y���c���o���|�ú�†�í�†�á�†�×�|�×�o�
�J�¹�«�?�–�����¹�«�†�ë�Helv��Ò������ ÿ€ !���`�`�YÔX0Z:�"8ÿ������@>����A��
�J�½�¨�M�“�����½�¨���ë�Helv��á������ ÿ• +���`�`�YÔX0Z:�"8ÿ������@>����C��
�J��
©�p�”������
©�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�=���º�‚�����=���}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����p��
�d�ê�]���Š�	���ê�]���Š�
�����ÿÿÿ�ÿÿÿ�����������ê�s�ê�g�ô�]���]�
�]���g���s���€�
�Š���Š�ô�Š�ê�€�ê�s�
�d�¦
Y�Ó
†�����¦
Y�Ó
†�
�����ÿÿÿ�ÿÿÿ�����������¦
o�¦
c�°
Y�¼
Y�É
Y�Ó
c�Ó
o�Ó
|�É
†�¼
†�°
†�¦
|�¦
o�SM����������P�p��
��Ô���-� ���¸
è�����
�������� �è� �è�p���¸
x� �è�����P�ˆ��
`�����P�`��
ˆ�
������
�J�è�å�V
Ð�����è�å�n�ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����p�o
�J�ø� �~�������ø� �‚�æ�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"è�������øÿ����A�o
�J�(�@�®�+�����(�@�†�ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����B�o
�J�X�p�è�[�����X�p���ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����C�o
�J� �H���=����� �H�}�õ�Symbol�ÿ�ÿÿÿýÿïÿÿÿïÿ�ÿÿÿýÿïÿÿÿïÿR8ÿ������ÿï����a�ÿSM����������À���H�F�²�����ø���H�������ø���H���
0���������;	V�{�F�����;	F�{�V�
0�����
�J�ð�ë�^�Ö�����ð�ë�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����h�‡
�J�³�����ë�����³���e�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����k�‡
�d�ã�Æ���þ�����ã�Æ���þ�
���������ÿÿÿ���ÿvìPšÊ�Ÿã�â�ã�Ò�ï�Æ�ÿ�Æ���Æ���Ò���â���ò���þ�ÿ�þ�ï�þ�ã�ò�ã�â�
�J�0	ò�Î	Ý�����0	ò�ž�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����O�‡����À�Þ�È���	���À�Þ�È���
0���������À�V�È�Þ�
���À�Þ�È�V�
0�����
�J�È�8�6�#���	�È�8�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����q�‡
�J���Ø�n�Ã���
���Ø�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p�‡
�J�H�8�Î�#�����H�8�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��SM��
�������¨�7�Å�¶	��
�J�ø�Â��
”	����ø�Â���Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����B�ù
�J�•
É�µ�›�����•
É� �Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����C�ù
�J�¨�ê�°�¼�����¨�ê���Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����A�ù������p���`�������`���p�
������������Ð�ø�¨�����ø�¨���Ð��������������ˆ� 	Ð�������Ð� 	ˆ������������à�`�%�ˆ�	���à�ˆ�%�`������������â�p���‡�
�����p�â�‡������������ø�ˆ� 	¨���	�ø�¨� 	ˆ�
������
�K�7�f�Å�8���
�7�f�Ž�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����B´��
�K�	�7�¯�	�
���	�7�¦�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����C´��
�K�ù�ä�‡�¶	����ù�ä�Ž�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����A´��SM����������8�¨�È�›�ï�����˜�0��
1�����˜�0��
1�
p���������8�0�€�1�����8�0�€�1�
p���������€�0�x�1�����€�0�x�1�
p���������h	0�`�1�����h	0�`�1�
p�����
�J�&� �Ö�‹�����&� �†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�&�£�¬�Ž�����&�£�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�°���+�›�����°���C�‹�Helv��ž������ ÿ€ !���x�x�YÔX0Zª�"ˆÿ������@>����1��
�J�8�à�¾�Ë�	���8�à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�à�P�K�Û�
���à�P�C�‹�Helv��Ê������ ÿ• +���`�`�YÔX0Zª�"ˆÿ������@>����2������ð
0�°�1���	�ð
0�°�1�
p�����
�J�x� �ü�‹���
�x� �†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B������è�0� �1�
���è�0� �1�
���������� �0�È�1����� �0�È�1�
������
�J�0	à�¶	Ë���
�0	à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�Ø	P�C
Û�����Ø	P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����3��
�J�°�¨�x�“�����°�¨�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p������p�0�h	1�����p�0�h	1�
p���������x�0�p�1�����x�0�p�1�
p�����
�J�(�à�®�Ë�����(�à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J� 
à�¦
Ë����� 
à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�Ð�P���Û�����Ð�P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����4��
�J�È
P���Û�����È
P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����5��SM����������ž�´�Â�â�›�����ž�´�)�Ð�����ž�Ð�)�´�
w���������E�Â�Â�Ã�����E�Â�Â�Ã�
������
�J���÷� �â�������÷�ž�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����O��
�J�~	÷��
â�����~	÷�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�m
�J���Â�„�­�������Â�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p�m����G�Á�Ù	Â�����G�Á�Ù	Â�
w�����
�J�Á���Q�ˆ�����Á�����ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����U�lSM����������.�á���ü�������£�:�Ì�;�����£�:�Ì�;�
w���������Ó�:�©
;�����Ó�:�©
;�
w���������©
:���;�����©
:���;�
w�����
�J���˜���ƒ�������˜�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�ê�C���ë�����ê�C�R�¨�Helv����������������������������"©�������������2��
�J�W
á�ç
Ì�����W
á���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����C��
�J�^�¦�ä�‘�	���^�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�9
�J���K�ž�ó�
�����K�T�¨�Helv�#�$�%�&�'�(�)�*�+�,�-�.�/�0"©�������5�����1�9
�J�·�¦�=�‘���	�·�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�r�D�ù�ì���
�r�D�H�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������k������
�:�Ÿ
;�
���
�:�Ÿ
;�
p�����
�J�c
û���æ�����c
û�¨�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����M������Ÿ
:���;���
�Ÿ
:���;�
p�����
�J�4�Ÿ�º�Š�����4�Ÿ�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B�

�J�à�L�X�ü�����à�L�H�°�Helv�>��Æ���0>��Á���8>��Â���D>��"°�������������k�
������:�}�;�������:�}�;�
p�����
�J�A�ä�Ñ�Ï�����A�ä���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����D������}�:�Õ�;�����}�:�Õ�;�
p���������Õ�:�y�;�����Õ�:�y�;�
p���������q�:���;�����q�:���;�
������
�J�‚�¦���‘�����‚�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�5�­�»�˜�����5�­�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J���L�œ�ô�������L�T�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������2��
�J�Ò�D�O�ì�����Ò�D�T�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������1������.�9�ö�:�����.�9�ö�:�
������
�J�D�û�²�æ�����D�û�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p������©
:�}�;�����©
:�}�;��������SM��5���4���Œ�����•�Ý���=�&�:�]�’������������	�&�:�—�*�Ä�Î�–�„�Þ�)�ü�E�v�®�Þ�S�]�’���=�1�:�5�§
�����������	�5�:�Š���Û�¿���a�Þ�u�X�h�e�
	e�W	1�§
��9�0�’�d�a��������������0�Ÿ
„
%�Ï
&�t�%�-�a�������¼�d�’�����������†	����������†	
������������†	��ì�������†	��ì�
����������Œ�†	��-�������†	Œ�-�
����������À�î���®
	���À�î���®
�������������?�˜�§

���˜�?���§
�������������&�	�®
��	���&�	�®
�����������ç�m
ó�å
��
�ç�m
ó�å
�����������ô��
K�ê

���K��
ô�ê
�����������è�F�å�Ó�����å�F�è�Ó������������)���*�‰���
�)���*�‰��������
�J�Y�È�ß�³�����Y�È�†�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����A��
�J�7���º�������7���†�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����B��
�J���û�s�æ�������û�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z��
�J�x�l�Ý�������x�l�e�²�Helv�€������û�§���
�����Â�¨�U���"°�������������A��
�J�°�n
��Y�����°�n
e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����x��
�J�Å
q
*�\�����Å
q
e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����y��
�J�'�è
‡�������'�è
`�¨�Helv�€������û�§���
�����Â�¨�U���"©�������������A��
�J���æ
”�Ž�������æ
`�¨�Helv�€������û�§���
�����Â�¨�U���"©�������������A��
�J�4�Ÿ�Ö�Š	����4�Ÿ�ž�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����O�,
�J�o���B�¤�����o���‹�%�Symbol��������ÿ� '���`�`�YÔX¾=��R�ÿ������=¾����m�=
�J�â���Ú�A�����â���‚�%�Symbol������û�§���
�����Â�¨�U���R�ÿ������������n�=
�J�B�î
:�������B�î
†�%�Symbol������û�§���
�����Â�¨�U���R�ÿ������������p�=
�J�'�¥�–�•�����'�¥�j�ð�News Serif EE�\�î�����RYˆYÔXÎ?���8ÿ������?Î����y�=
�J�1�¯
 �Ÿ�����1�¯
j�ð�News Serif EE�\�î�����RYˆYÔXÎ?���8ÿ������?Î����x�=
�J�K�¬�õ�—�����K�¬�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z�=
�Q�á�¥�é�•�����á�¥�ã�ð�Times New Roman CE����RYˆYÔX^7���$ÿ������7^����Obr. 1.1��
�J�¼�7�!�"
 ���¼�7�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����x��
�J�¾�œ�#
‡
!���¾�œ�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����y��
�J� �˜�…�ƒ	"� � �˜�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z��
�J�‘�(	/�Ë	#�!�‘�(	[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B��
�J�+�À�É�c
$�"�+�À�[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B��
�J�&
*
Ä
Í
%�#�&
*
[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B����d�ô�!�0�]�&�$�ô�!�0�]�
�����ÿÿÿ�ÿÿÿ�����������0�=�0�)� �!���!�ü�!�ô�)�ô�=�ô�M�ü�]���]� �]�0�M�0�=�������ÿ���Œ	'�%���ÿ���Œ	���������d�á�½���ù�(�&�á�½���ù�
�����ÿÿÿ�ÿÿÿ�������������Ù���Å�
�½�ý�½�é�½�á�Å�á�Ù�á�é�é�ù�ý�ù�
�ù���é���Ù���d�ø�`	4�œ	)�'�ø�`	4�œ	
�����ÿÿÿ�ÿÿÿ�����������4�|	4�h	$�`	��`	��`	ø�h	ø�|	ø�Œ	��œ	��œ	$�œ	4�Œ	4�|	��d���Ú�H���*�(���Ú�H���
�����ÿÿÿ�ÿÿÿ�����������H�ö�H�â�8�Ú�(�Ú���Ú���â���ö���������(���8���H���H�ö�
�J�G�ñ�Ï�Ü�+�)�G�ñ�†�ë�Helv��Ë������ ÿ• +���`�`�YÔX0Z¾4"8ÿ������@>����P��
�J�ï�
�]�õ�,�*�ï�
�n�ë�Helv�EEW�elv�	FSTEXTOUT+��FSCREA"8ÿ������8ÿ����a������Ù� �~�!�-�+�Ù� �~�!�
����������ð�Ä�ñ�ì
.�,�ð�Ä�ñ�ì
�����������·
:���z�/�-�·
:���z������������8�å
Œ�z�0�.�Œ�å
8�z��������
�J���ï�š�ò�1�/���ï�}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����a��
�J�{�–�é���2�0�{�–�n�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����a��
�J�	�7���Â�3�1�	�7�C�‹�Helv����������������������������"ˆÿ������������1��
�J���‰����
4�2���‰�C�‹�Helv����������������������������"ˆÿ������������2��
�J�@�6
®�!�5�3�@�6
n�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����a��
�J�¡�ì

�w���4�¡�ì
C�‹�Helv����������������������������"ˆÿ�������,����3��SM������������-�l�Ç�“���@���³�Â�6�����u�³�Â�6�
�����ïïï�ÿÿÿ���‰�‹ÆŒÒ_^u�³�Â�³�â�6���6�����à�ÿ�d�������à�ÿ�d���
 ���������ý�Á�l�Â�����ý�Á�l�Â�
 ���������Ñ�
�e�������Ñ�
�e���
 ���������‚�³���ê�����‚�³���ê�
 �������d�%�œ�i�à�����%�œ�i�à�
�����ÿÿÿ�ÿÿÿ���ÉGº“¨AkU%�½�%�©�2�œ�F�œ�Y�œ�i�©�i�½�i�Ð�Y�à�F�à�2�à�%�Ð�%�½�
�J�Ñ�™�N�Ž�	���Ñ�™�}�õ�Symbol�ð‰D�‹Fò�_^‹å]Â��ƒNò�Ä~�3ÀR8ÿ������ò�����a�Å
�J���ï�œ�Ú�
�����ï�†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����P��
�J�Š�n�ø�Y���	�Š�n�n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����p��
�J�@���®�ý���
�@���n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����b��
�J�m�²�Û���
���m�²�n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����a��
�J�_�-�Ä�������_�-�e�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����c��
�J�m���ó�
���
�m���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����B��
�J�0�î�¶�Ù�����0�î�†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�º�2�-�ò�����º�2�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�J�ü�L�o�������ü�L�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�Q�n	×�Q�Ç�����n	×�ã�ð�Times New Roman CE����RYˆYÔX^7���$ÿ������7^����Obr. 1.2�ÿ
�J�8���¾�ü�����8���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�8���¾�ò�����8���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�È�N�;�������È�N�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�J�Á�K�4�������Á�K�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��SM��4���3���½�_�„���þ�����Ï�‹�÷�g�����Ï�g�÷�‹������������t�Œ�u�™
����t�Œ�u�™

����������,�‹
u�–�����u�‹
,�–�
����������e�‹
¢�x�����e�‹
¢�x�
������
�J�è�H�V�K�����è�H�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����x��
�J�2�9� �<�����2�9�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����y��
�J�ä�_�R�b�	���ä�_�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����z������â�€
�
f�
���â�€
�
f������������,
M
µ
f���	�,
f�µ
M
�����������Ï�£	Ò�€
��
�Ò�€
Ï�£	������������
���
f�
����
f��
�������������"
Œ�Æ
������"
��Æ
Œ������������®
Œ�°
,���
�®
,�°
Œ������������Ý�9�i�Ü�����Ý�Ü�i�9������������i�@�Ÿ
z�����i�@�Ÿ
z��������
�V�¡
-�z�0	����¡
-�c���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����A(x ,y ,z ,1)������½�f�î�Ñ�����½�Ñ�î�f�
����������&�(�w�„�����&�„�w�(�
������
�V���Ò�„�Õ�������Ò�m���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����C(x ,y ,z ,1)��
�W�,�<�ç�?	����,�<�¢���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����B(x ,y ,z ,1) �,
�V�<�°�©�³�����<�°�m���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����U(x ,y ,z ,0)��
�J�¦�d���g
����¦�d�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����x�x
�J���%�Œ�(
������%�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����y�x
�J�*�8�˜�;�����*�8�n���Helv��x������ ÿŸ@!���`�`�YÔX0Z:�"$ÿ������@>����z��
�J�Ÿ�È�ü�S�����Ÿ�È�R�‹�Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"ˆÿ������@>����A� 
�J���ï�…�z	������ï�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� 
�J�c�÷�³�‚	����c�÷�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B�e
�J�]�ø�Î�ƒ	����]�ø�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B�e
�J�m�ý�Ô�ˆ	����m�ý�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B� 
�J�Ÿ�Æ�ñ�Q
 ���Ÿ�Æ�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A��
�J�9�ä�‹�o
!���9�ä�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A��
�J�N�‹�¾���"� �N�‹�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C��
�J�8�Š�����#�!�8�Š�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C�,
�J�(�‚� �
�$�"�(�‚�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C�,
�J�†�g�Ü�ò�%�#�†�g�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�_�w�Ñ���&�$�_�w�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�V�h�»�ó�'�%�V�h�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�p�!�í�$�(�&�p�!�}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����a������K�F�B	G�)�'�K�F�B	G�
����������Ò�û�;	F�*�(�Ò�û�;	F�
����������ÿ�M�4	‰�+�)�ÿ�‰�4	M�
����������å�ã��
��,�*�å�ã��
���������
�Q�é	��Ì���-�+�é	��ã�ð�Times New Roman CE������d�°X0Z:��$ÿ������@�����Obr. 1.3�N
�J�´���'�Ù�.�,�´���s�À�Symbol��f���jY\�’G����RYˆYÔX®D��R`ÿ������D®����¥����d�è�W�3�¢�/�-�è�W�3�¢�
�����ÿÿÿ�ÿÿÿ���0�������è�|�è�g�ø�W�
�W�#�W�3�g�3�|�3�’�#�¢�
�¢�ø�¢�è�’�è�|���d�™�S�Õ���0�.�™�S�Õ���
�����ÿÿÿ�ÿÿÿ���j�5Âh!¢Ú™�q�™�`�¦�S�·�S�È�S�Õ�`�Õ�q�Õ�‚�È���·���¦���™�‚�™�q���d�ý	ð�A
4�1�/�ý	ð�A
4�
�����ÿÿÿ�ÿÿÿ�����Ò�¨���ý	��ý	ÿ��
ð��
ð�2
ð�A
ÿ�A
��A
%�2
4��
4��
4�ý	%�ý	������Ó�Û�×�C�2�0�×�C�Ó�Û������������®
”	¯
Q
3�1�¯
Q
®
”	�������
�J�ó�è�¥�s	4�2�ó�è�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� 
�J�ã�ð�h
{	��3�ã�ð�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� SM����������È�Ã�¾�^�˜�
�d�È�È�˜�Œ
����È�È�˜�Œ
������ÒÒÒ�ÿÿÿ��� error

È�ª�È�ú�Š�È�°�È�Ö�È�˜�ú�˜�ª�˜�Z�Ö�Œ
°�Œ
Š�Œ
È�Z�È�ª�
�d�&���¾�/�����&���¾�/�������ïïï�ÿÿÿ���l

�g�M6&���&�P�����r���Ï���¾�P�¾���¾�æ�Ï�/�r�/���/�&�æ�&���
�d�L�X�°�¼�����L�X�°�¼�
�����ÿÿÿ�ÿÿÿ���03

- inL�Š�L�n�b�X�~�X�š�X�°�n�°�Š�°�¦�š�¼�~�¼�b�¼�L�¦�L�Š�
�d�S�l�·�Ð�����S�l�·�Ð�
�����ÿÿÿ�ÿÿÿ���������Y�S�ž�S�‚�i�l�…�l�¡�l�·�‚�·�ž�·�º�¡�Ð�…�Ð�i�Ð�S�º�S�ž�
�d�À� �$�„�����À� �$�„�
�����ÿÿÿ�ÿÿÿ���������M#À�R�À�6�Ö� �ò� ��� �$�6�$�R�$�n���„�ò�„�Ö�„�À�n�À�R�
�d�\�4�À�˜�����\�4�À�˜�
�����ÿÿÿ�ÿÿÿ�����������\�f�\�J�r�4�Ž�4�ª�4�À�J�À�f�À�‚�ª�˜�Ž�˜�r�˜�\�‚�\�f���7�°�È�¸�X�	���°�È�À�è�¸�È�°�X��������°�X�°�|�Ú�È�¸�È���7�ƒ�Ù�T�`	
���ƒ�R�%�`	ƒ�Ù�T�`	�������ƒ�Ù�ƒ�°�”�`	T�`	
�J�2�
���°���	�2�
�ð�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����X��
�J���0���Ö���
���0�ð�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����Y��
�K�ì�ö���œ�
���ì�ö�3�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����X'��
�K�ˆ�
�»�°	����ˆ�
�3�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ��êÿY'��
�J�,���O�µ���
�,���*�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����M��
�K�{�G�á�í�����{�G�m�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ��æÿM'������}�³�8��	����}��	8�³����������7�t��	Œ�g	����\�Á�Œ�g	t�g	Œ��	�������Œ��	Œ�A	Î�g	t�g	����^�X�©�î�����^�X�©�î����������7�Õ�Ã�G�Q�����c�Ã�G�ß�G�Q�Õ�Ã��������G�Q�G�w�a�Ã�Õ�Ã�
�Q��	©�X�^������	©�2�µ�Times New Roman CE����RYˆYÔXžF���pþ������Fž����Obr. 1.4��SM�� �������,�–�é!q�����>�/	��l�d�����
���������ÿÿÿ���pÆFÿBëjÆ��l�Ö�l�d�/	c�/	Û�Q
����>�¤�ô�Ô�]�����
���������ÿÿÿ���pÆFÿBëjÆ��Ô�¿�Ô�[�¤�]�¤�£�½�ô���>�ƒ�ÿ�¶�^�����
���������ÿÿÿ���pÆFÿBëjÆ��ƒ�Ç�ƒ�^�¶�^�¶�Ì�™�ÿ�����,�ë�ñ�ì�����,�ë�ñ�ì�
����������	�ã�Þ!ä�����	�ã�Þ!ä�
����������q�¥�r�0�����q�¥�r�0�
����������Æ�–�Ç�Œ
	���Æ�–�Ç�Œ

������
�Q�ð�n
��q�
���ð�n
����TimesEEW����jY\�’G����RYˆYÔX�G��"$ÿ������G���ýÿObr. 1.5�b
�J�j���Ï�ü���	�j���e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����x��
�J�¼�3�������
�¼�3�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����y��
�J�„!'�é!��
���„!'�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����x��
�J�ì�ñ� �Ü�����ì�ñ�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����y������¾�[��	\���
�¾�[��	\��0�����
�J�®�‹�0�v�����®�‹�‚�ë�Helv�� 4���H+���¹�4�)�+�++5�ÿÿ��"8ÿ������\�����T�ç��)�Ï�€�?�U�����
��������Ñ�U�Ï�€�?�€�?�U���)�£	€��
e�����
��������¥	e�£	€��
€��
e���7�Ÿ�\�Œ
É�����<�Éÿ�	ã� �ã��	V�������0+	\�Œ
—�£	É�Ÿ�$���d�I�c�T�n�����I�c�T�n�����������ÿÿÿ��������€)�I�ç�I�ƒ�i�c�Í�c�/�c�T�ƒ�T�ç�T�I�/�n�Í�n�i�n�I�I�I�ç���)�î�{�a�V�����
��������ð�V�î�{�a�{�a�V���>�K���
!´�����
���������ÿÿÿ���pÆFÿBëjÆ������K�+�3 ��
!��q ´���>�ˆ���J�»�����
���������ÿÿÿ���pÆFÿBëjÆ��{�–�J�2�b���ˆ�—�$�»���>�µ���j�§
����
���������ÿÿÿ���pÆFÿBëjÆ��|�Š
µ�1	¦���j�g	Ó�§
��)�í�U�È�V	����
��������T�U�È��	`�V	í�����d� �™�È	A����� �™�È	A�����������ÿÿÿ����������N �ì� �¤�+�™�s�™�¹�™�È	¤�È	ì�È	2�¹�A�s�A�+�A� �2� �ì���)�”�Î�e�Ä�����
��������ö�Î�e�‹���Ä�”�����)�'�É�ø�¿�����
��������–�É�'�†�Š�¿�ø���
�K�ß	Ç�©
²�����ß	Ç�Ê�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T´��
�K�=�­���˜�����=�­�Ê�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T´��
�J�>�“�À�~�����>�“�‚�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T������@�-�;�.� ���;�-�@�.��0�������7�Ï�ß�S�'�����Á�e�Å$±�C�e�Á�‹�������0Ï�]�©�ß�S�î�R�'�SM�� ���������ÚÿK�������:���&�K�������
�����ÀÀÀ�ÿÿÿ���e�Š�R�Ê
��¸�®�����3�g�K�&�
�J�ó�x�u�Š�����ó�x�‚���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����h��
�d�³�É�˜�…
����³�É�˜�…

�����ÀÀÀ�ÿÿÿ����Æ��	Æ�r³�§�³�†�`�É�¥	É�ë�É�˜�†�˜�§�˜�È�ë�…
¥	…
`�…
³�È�³�§�
�J����
°�4��������
‹� �Symbol�rif EE����è�þ3öë'‹ÆÑàÑàÄ�R�ÿ������ü&����a�F��7�…	Ô�t�œ�������f�ð
œ�…	œ�ð
���������(�Ô�t�¶�Ò
W�…	œ���7�­�U�p	������À�§�"�÷�À�O�q	÷��������­�U�À�6�y���p	������«	y�p�T�	���«	T�p�y������������z	«�}	L

���}	«�z	L
�����������~	���	s���	�~	���	s������������~	Úÿ�	'���
�~	'��	Úÿ�������
�J�”	öÿ)
8�
���”	öÿš�B�Helv��Ò�������ÿ� ����`�`��°X�5��"ðþ������5�����o�Ð
�J�.���Í�������.���ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J���Ö�	�è���
���Ö�ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J�¸	��w
8�����¸	���� �Symbol�ƒÛ��Û|Du��ú€�r<�†rÿ‹vü3Ò+R�ÿ�������è����j��
�J���l	È�~
������l	x���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����k�©����(�Ê�3�U�����3�U�(�Ê�
������
�J� �U	���
���� �U	j�»�Helv��v�ˆY��������������d�°X†<��"`ÿ������<†����A��
�Q�­�Á�¯
������­�Á�ð�K�Times New Roman CE�o§�����X[Æ8���Ôþ������8Æ����Obr. 1.6�b����¥�„�9�e�����¥�e�9�„������������v�	�J	d�����J	d�v�	��������
�J�ì���n�+�����ì���‚���Helv� New Roman CE������d�°X†<��"�ÿ������<†����h��
�J�e�P�Õ�ø�����e�P�H�¨�Symbol��������ÿ� ����`�`��°X†<��R|ÿ������<†����o��
�J�¾�(���C�����¾�(�R���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����r��
�J�'�
�·�������'�
�M�†�Helv��ö�������ÿ� ����`�`��°X†<��"Žÿ������<†����A��
�J�x�Ý��	ø�����x�Ý�ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����S��
�J�ç�Š�€	������ç�Š�R�‹�Helv��ö�������ÿ� ����`�`��°X†<��"†ÿ������<†����A����d�©���å�=�����©���å�=�
�����ÿÿÿ�ÿÿÿ�����������©���©���¶���Ç���Ø���å���å���å�0�Ø�=�Ç�=�¶�=�©�0�©�����d�`	E�œ	������`	E�œ	��
�����ÿÿÿ�ÿÿÿ���
�������`	c�`	R�m	E�~	E��	E�œ	R�œ	c�œ	t��	��~	��m	��`	t�`	c���d�j�V�ž�Š�����j�V�ž�Š�
�����ÿÿÿ�ÿÿÿ�������P���j�p�j�a�u�V�„�V�“�V�ž�a�ž�p�ž���“�Š�„�Š�u�Š�j���j�p�
�J�Ž�/���<� ���Ž�/�†�
�News Serif EE�������
€d�³�Ñ�˜��
��ÿ�������Ì����+��
�J�¶�þ�&�¦�����¶�þ�H�¨�Symbol��������ÿ� ����`�`��°X†<��R|ÿ������<†����o��SM�� �������$�´ýõ���²���:�$�ÿ�õ�§
����
�����ÀÀÀ�ÿÿÿ���e�Š�R�Ê
��þ�À�$�§
¼�\�õ�ÿ�
�d�ç�ö�Ì�²
����ç�ö�Ì�²

�����ÀÀÀ�ÿÿÿ����Æ��	Æ�rç�Ô�ç�³�”�ö�Ù	ö��
ö�Ì�³�Ì�Ô�Ì�õ��
²
Ù	²
”�²
ç�õ�ç�Ô�
�J���¦�¥�Î�������¦�œ�(�Symbol�rif EE����è�þ3öë'‹ÆÑàÑàÄ�R�ÿ������ü&����a�F��7�Ð	ê�È�Ã�����N�÷�$�-�¹	-�$�’��������h�ê�È�«���Ã�Ð	Â���7�ø���¯	Ì�������Ú�$�(�����™	(������������ø� �Ž�Â�¯	Ì�����Ð	ž�¤�y�����Ð	y�¤�ž������������¹	™�º	‰
	���¹	™�º	‰
�����������º	®�»	‚�
���º	®�»	‚������������²	ÐýÀ	[���	�²	[�À	Ðý�������
�J�‹�´ý8	ñþ��
�‹�´ý•�=�Helv��÷�������ÿ� ����`�`��°X¶9��"õþ������9¶����o�Ð
�J�b�(���:�
���b�(�ž���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����A��
�J�P�û�=�
�����P�û�ž���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����A��
�J�"
��á
>���
�"
���� �Symbol�ƒÛ��Û|Du��ú€�r<�†rÿ‹vü3Ò+R�ÿ�������è����j��
�J�P�‘	ü�£
����P�‘	x���Helv��v�ˆY��������������d�°X6<��"�ÿ������<6����k�©����h�É�~�•�����~�•�h�É�
������
�J�Ô�z	S�5
����Ô�z	j�»�Helv��v�ˆY��������������d�°X¶9��"`ÿ������9¶����A��
�Q�Z�;�J�������Z�;�Ý�F�TimesEEW����jY\�î�����RYˆYÔXn4��"èþ������4n����Obr. 1.7�b������[�~	������~	����[������������²	ï�³	²�����²	²�³	ï�� �����
�J�ö	š�|
µ�����ö	š�†���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����a������ý	Ó�n
Ô�����ý	Ó�n
Ô�
����������½�ˆÿ¾�{�����½�{�¾�ˆÿ
 ���������«	€ÿ­�á�����«	á�­�€ÿ�������
�J��� þ¼�»ÿ������ þž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J�¥�UþI�àþ����¥�UþR�‹�Helv��÷�������ÿ� ����`�`��°X¶9��"‡ÿ������9¶����S����d�Ö�=���y�����Ö�=���y�
�����ÿÿÿ�ÿÿÿ���News SerÖ�[�Ö�J�ã�=�ô�=���=���J���[���l���y�ô�y�ã�y�Ö�l�Ö�[�
�d��	c�É	Ÿ������	c�É	Ÿ�
�����ÿÿÿ�ÿÿÿ���
��������	���	p�š	c�«	c�¼	c�É	p�É	��É	’�¼	Ÿ�«	Ÿ�š	Ÿ��	’��	����d�ž�{�Ú�·�����ž�{�Ú�·�
�����ÿÿÿ�ÿÿÿ���
����€7�ž�™�ž�ˆ�«�{�¼�{�Í�{�Ú�ˆ�Ú�™�Ú�ª�Í�·�¼�·�«�·�ž�ª�ž�™�
�J�m�¢�ø�¸�����m�¢�‹���News Serif EE�����ÿ���������������ÿ������������+����d�™�JÿÙ�‹ÿ ���™�JÿÙ�‹ÿ
�����ÿÿÿ�ÿÿÿ���Ò�ò�Ó�
�™�jÿ™�Xÿ§�Jÿ¹�JÿË�JÿÙ�XÿÙ�jÿÙ�}ÿË�‹ÿ¹�‹ÿ§�‹ÿ™�}ÿ™�jÿ
�K�ð���Í�‚�����ð���Ý�{�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"Àþ������@>����° ��SM��
�������¤�+�¦	£�X�����¤�8�7�������¤���7�8�
����������7�x�8�8�����7�8�8�x�
����������>�?�:	������>�?�:	��
��������d�p�f�¡�—�����p�f�¡�—�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿp�~�p�q�{�f�ˆ�f�–�f�¡�q�¡�~�¡�Œ�–�—�ˆ�—�{�—�p�Œ�p�~�����Š���‹�^�����Š���‹�^������������3�º�Ž�O�	���3�º�Ž�O������������–�È���H�
���–�H���È��������
�J�ù�¸�^�£���	�ù�¸�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����x�ÿ
�J�A	@�¦	+���
�A	@�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����y�ÿ
�J�«�+�����
���«�+�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����z�ÿ
�M�Ž���V	l�����Ž���È�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����A=A´��SM����������R�ÛÿV�
�*�����¯�C�j�«�����¯�C�j�«����������Z�R�¤���ä�����
�����ïïï�ÿÿÿ���ï�ÿÿÿ�����L�´�R���í�õ�Ñ�¹�c�7�ž�ä�D�®�n	8�ç�|��
ü���®�›�¤�����œ�B�W�ª�����œ�B�W�ª������������W�«�X�$�����W�«�X�$������������e�È�•�¾�����e�¾�•�È�
���������� �Ûÿ¡�Á����� �Á�¡�Ûÿ
����������§�Á�V�(�����§�Á�V�(�
��������d�8�s�q�¬�	���8�s�q�¬�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ8���8���D�s�T�s�e�s�q���q���q� �e�¬�T�¬�D�¬�8� �8�������U���V���
���U���V������������d�C���|�=���	�C���|�=�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿC� �C���O���_���p���|���|� �|�1�p�=�_�=�O�=�C�1�C� ���d�?�…�x�¾���
�?�…�x�¾�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ?�¡�?�‘�K�…�[�…�l�…�x�‘�x�¡�x�²�l�¾�[�¾�K�¾�?�²�?�¡�������Ï�ž�·�
�����Ï�ž�·������������ì���S�)�����ì���S�)������������j�Ï�%�"���
�j�"�%�Ï��������
�J�¥�p�2�[�����¥�p�†�ë�Helv��Ê������ ÿ• +���`�`�YÔX0Z¶4"8ÿ������@>����A�ÿ
�K�Ó�����
�����Ó���Ê�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������A´��
�J�Ú�¨�‹�“�����Ú�¨�e�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������x�ÿ
�J�Ç
ò�;�Ý�����Ç
ò�e�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������y�ÿ
�J���-�v���������-�e�ë�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿý"8ÿ������ÿÿ����z�ÿ����ì�
�£�Å�����£�Å�ì�
��������
�J�N�ƒ�¸�x�����N�ƒ�j�õ�Symbol��������������������������R8ÿ������������p������§�Á�b�)�����§�Á�b�)������������œ�Õ���Ü�����œ�Õ���Ü�
���������� �þ�Ò�Ä����� �Ä�Ò�þ������������Q�Q�R�ú�����Q�Q�R�ú�
������SM������������uÿJ�Ì�ä�����=�žÿÝ�ø�����=�žÿÝ�ø�
������������)�E�Ì�������Ì�E�)�
����������[�yÿ\�������\���[�yÿ
����������M�!�±�[�����M�!�±�[�
����������L�†�ƒ�)�����L�)�ƒ�†��������������ö�k�0�������ö�k�0������������¸���i�‰�	���¸���i�‰������������t�Â�%�I�
���t�Â�%�I������������K�¨�þ	����	�K���þ	¨������������Â�Ê�u�£���
�Â�£�u�Ê������������t�Ò�R�‰�
���t�Ò�R�‰������������C�G�R�������R���C�G������������t�§ÿ|�É���
�t�É�|�§ÿ�������
�J�p���ö�ö�����p���†�ë�Helv���øÌ�½�üÌ�	�Œ�°¤¢��6·��elef"8ÿ������»�����A�w
�K�m�yÿ7�d�����m�yÿÊ�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������A´��
�J�3�˜�˜�ƒ�����3�˜�e�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������x��
�J�å�F�J�1�����å�F�e�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������y��
�J�â�ÄÿG�¯�����â�Äÿe�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������z����d�`�uÿ™�®ÿ����`�uÿ™�®ÿ
�����ÿÿÿ�ÿÿÿ���
ø�÷p���`�‘ÿ`��ÿl�uÿ|�uÿ��uÿ™��ÿ™�‘ÿ™�¢ÿ��®ÿ|�®ÿl�®ÿ`�¢ÿ`�‘ÿ��d�#���\�N�����#���\�N�
�����ÿÿÿ�ÿÿÿ���
ø�÷p���#�1�#�!�/���?���P���\�!�\�1�\�B�P�N�?�N�/�N�#�B�#�1�SM����������ÿ���$�­�±�����8�g�p�������8�g�p��������������æ�Á�­�=�����æ�Á�­�=�
����������$�8�T�c�����$�c�T�8�
����������T�8�ì�������T�8�ì���
����������[�5�\�1�����\�1�[�5�
����������c�~�›
@�����c�@�›
~������������ƒ�P�r�G�����ƒ�P�r�G������������\�!�]�­�	���\�­�]�!������������ª�¾�7���
���ª�¾�7��������������€�è�

º���	�€�è�

º������������?�û�Ò�‰���
�?�‰�Ò�û������������8�I�?���
���8���?�I������������i�ç�p�������i���p�ç������������ì�á���o���
�ì�o���á����������d�!�B�e�†�����!�B�e�†�
�����ÿÿÿ�ÿÿÿ�������ø���!�b�!�P�/�B�A�B�S�B�e�P�e�b�e�t�S�†�A�†�/�†�!�t�!�b���d�J�Ý�Ž�!�����J�Ý�Ž�!�
�����ÿÿÿ�ÿÿÿ�������ø���J�ÿ�J�ê�W�Ý�l�Ý�|�Ý�Ž�ê�Ž�ÿ�Ž���|�!�l�!�W�!�J���J�ÿ�
�J�ÿ�U�d�@�����ÿ�U�e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����x�>
�J�¿�¯�$�š�����¿�¯�e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����y�>
�J�µ�����������µ���e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����z�>
�J�#�p�Ï�[�����#�p�†�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����A�>
�K�4�\�þ�G�����4�\�Ê�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����A´��
�J�Ÿ�î�=�Ù�����Ÿ�î�ž�ë�Helv������ö�k�0���������ý�ì�u�:�"8ÿ������������O����d�6���z�^�����6���z�^�
�����ÿÿÿ�ÿÿÿ�������ø���6�:�6�(�D���V���h���z�(�z�:�z�L�h�^�V�^�D�^�6�L�6�:�SM����������ÿ�<ÿ^�6�è�
�d�g�<ÿØ	å�����g�<ÿØ	Ö�����������ÿÿÿ�����������g�	�g�
���<ÿ��<ÿ+�<ÿØ	
�Ø		�Ø	��+�Ö� �å���Ö�g���g�	���7�¥���B	8�����¸�õ�®
‹�3	õ�¸�À�
�����0¥�¸�r�8�°�„�B	������B�ˆ�.�Ñ�����B�Ñ�.�ˆ�
����������'�“�õ
6�����'�“�õ
6�
����������'�¡ÿ(�“�����'�“�(�¡ÿ
����������¿���&�0�����¿�0�&��������������À�¯�Î�>�	���À�¯�Î�>������������š�ª�°�7�
���°�7�š�ª����������������1�±���	�1�����±������������°�“�'�6���
�'�“�°�6������������+�†�h	o�
���+�†�h	o������������+���h	õ�����+���h	õ������������Q	ç�g	t���
�g	t�Q	ç������������6�¼�ñ�…�����6�…�ñ�¼������������i�d�l	Ô�����i�Ô�l	d��������������%�l	p�������%�l	p����������d�‹�ž�¸�Ë�����‹�ž�¸�Ë�
�����ÿÿÿ�ÿÿÿ���þä0� ���‹�´�‹�¨�•�ž�¡�ž�®�ž�¸�¨�¸�´�¸�Á�®�Ë�¡�Ë�•�Ë�‹�Á�‹�´���d�?	Þ�l	������?	Þ�l	��
�����ÿÿÿ�ÿÿÿ���þä0� ���?	ô�?	è�I	Þ�U	Þ�b	Þ�l	è�l	ô�l	��b	��U	��I	��?	��?	ô�
�J�á�¤�g�������á�¤�†�ë�Helv�ŸÞ�ï‘ë�âŸÈ�²²²�///��`O�¡bR�"8ÿ������b�����A�`
�K�Â	’�Œ
}�����Â	’�Ê�ë�Helv�bR�"8ÿ������b������7`^� ���"8ÿ������	Þ��öÿA´��
�J�c�ø�Û�í�����c�ø�x�õ�Symbol��"8ÿ������b������7`^� ���R8ÿ������	Þ����j�ò
�J�g�`ÿÌ�K�����g�`ÿe�ë�Helv�l��"8ÿ������b������7`^� ���"8ÿ������	Þ����z�ò
�J�ù
ÿ�^�ê�����ù
ÿ�e�ë�Helv�‹å�]MË��X�EU‹ì�ŽØƒì�Æ�®��ÿv"8ÿ������ãþ����y�M
�J�ÿ�´�d�Ÿ�����ÿ�´�e�ë�Helv�‹å�]MË��X�EU‹ì�ŽØƒì�Æ�®��ÿv"8ÿ������ãþ����x�MSM����������-�Z�€
D�>�����m�m�½�6�����m�6�½�m������������Ê�å�®�ê�����Ê�ê�®�å�
����������¶�æ�_
Ü�����¶�æ�_
Ü�
����������®�‡�¯�í�����®�í�¯�‡�
����������ß�Z�˜�Ï�����˜�Ï�ß�Z��0���������O�§���������O�§������������������F�Q	��	�������Q	F������������	�>�
���
���	���
�>������������o���ú�]���	�ú�]�o����0���������î�‡�ï�����
�î���ï�‡������������n�ç�p�z�
���n�z�p�ç������������Ý�v�ž�î�����Ý�v�ž�î����������������¨�û���
�����¨�û������������í���ä�������í���ä��������������u�5�l�<�����u�<�l�5������������o�d�p�.�����o�.�p�d��p���������Y�¦�…�D�����Y�¦�…�D��������
�J�-�Ì�å�·�����-�Ì�e�ë�Helv�w
�,�,�'��������¼����1�!��+"8ÿ������������x�ß
�J��
¨�€
“������
¨�e�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������y��
�J���Z�ƒ�E�������Z�e�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������z��
�J�å�£�g�^�����å�£�‚�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����m��
�J�?�1�•�ì�����?�1�V�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����n��
�J�����[�É���������V�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����p��
�J���F���1�������F�†�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������A�r
�K�;�¤���������;�¤�Ê�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������A´����d�ò�8�.�t�����ò�8�.�t�
�����ÿÿÿ�ÿÿÿ���Q�������ò�V�ò�E�ÿ�8���8�!�8�.�E�.�V�.�g�!�t���t�ÿ�t�ò�g�ò�V���d�I�Ú�…�������I�Ú�…���
�����ÿÿÿ�ÿÿÿ���Q�������I�ø�I�ç�V�Ú�g�Ú�x�Ú�…�ç�…�ø�…�	�x���g���V���I�	�I�ø�SM����������&�;�i�ë�h���f�&�ç�¤	&�����
�����ïïï�ÿÿÿ���ÿÿÿÿÿÿÿÿ��¾�¶�&�É�Á���Š���Š�w�Œ�¾�i�`�^�ø�Ç�&�¡���¤	]�¥�ì�'�=���©�/�ç�����ž�n�Ÿ���
���Ÿ���ž�n������������ž���Ÿ�}�����ž�}�Ÿ����0���������J�„�Ü�6���
�J�6�Ü�„�
����������Ü�„���ú�����Ü�„���ú�
����������Ü�Ò�Ý�„�����Ü�„�Ý�Ò�
����������(�ü�¦�0�����(�ü�¦�0������������ˆ�°�Z�(�����ˆ�(�Z�°������������¬�B�­���	���¬���­�B�
����������������¼�������¼����������������Ü�ö�Ý�„���	�Ü�„�Ý�ö��0�������d���X�Ê�£�
�����X�Ê�£�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^���x���d�‹�X�Ÿ�X�¶�X�Ê�d�Ê�x�Ê���¶�£�Ÿ�£�‹�£�������x���d���»�Ê���������»�Ê���
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^���Ü���È�Œ�»� �»�·�»�Ê�È�Ê�Ü�Ê�ó�·��� ���Œ�����ó���Ü���d�h���³�Ú���
�h���³�Ú�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^�h�¯�h�›�t���ˆ���Ÿ���³�›�³�¯�³�Æ�Ÿ�Ú�ˆ�Ú�t�Ú�h�Æ�h�¯�
�J�;��� �ü�����;���e�ë�Helv�æ��ÇFä��j�j�j&��FàPšÃ�—4ƒÄ
"8ÿ������j�����x��
�J���Õ�i�À�������Õ�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����y��
�J�/�´�”�Ÿ�����/�´�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����z��
�J�?�g�Æ�R�����?�g�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����c��
�J�������ë���������†�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����A��
�K���;�Ù�&�������;�Ê�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����A´������O�P�Í�„�����O�P�Í�„��������
�J�œ�õ���ê�����œ�õ�j�õ�Symbol�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿR8ÿ������ÿÿ����p�ÿ��d�h�ó�³�>�����h�ó�³�>�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^�h���h�ÿ�t�ó�ˆ�ó�Ÿ�ó�³�ÿ�³���³�*�Ÿ�>�ˆ�>�t�>�h�*�h���SM����������Ê�5ÿð�Ÿ�L�����B�WÿÙ�������Ù�WÿB��������������c�#�_
������c���_
#��������������<ÿv	O�����v	O���<ÿ
����������c�#�_
������c���_
#������������;���T�Ÿ�����;�Ÿ�T���
����������T���©�ú�����T���©�ú�
����������T�­ÿU���	���T���U�­ÿ
����������Ø�…�[�"�
���Ø�…�[�"������������G�(�â�j���	�G�(�â�j������������â�d�ö	[���
�â�[�ö	d������������Ë�ô�Ì�[�
���Ë�[�Ì�ô������������F���á�Ñ�����F���á�Ñ������������I�á�µ�†���
�µ�á�I�†������������»���O�ß�����O���»�ß������������3�$�B�ƒ�����B�ƒ�3�$��������
�J�B�ƒ�ò�n�����B�ƒ�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������c�8
�J�,�˜�‘�ƒ�����,�˜�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������x�8
�J�‹�¿�ð�ª�����‹�¿�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������y�8
�J�—�âÿü�Í�����—�âÿe�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������z�8��d�­�À�é�ü�����­�À�é�ü�
�����ÿÿÿ�ÿÿÿ�����������­�Þ�­�Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�Ü�ü�Ë�ü�º�ü�­�ï�­�Þ���d���ð�R�,�������ð�R�,�
�����ÿÿÿ�ÿÿÿ�����������������ý�#�ð�4�ð�E�ð�R�ý�R���R���E�,�4�,�#�,���������
�J�h�P�î�;�����h�P�†�ë�Helv��Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�"8ÿ�������ü����A��
�K�Ê��ÿÐ�z�����Ê��ÿÊ�ë�Helv��Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�"8ÿ�������ü��C�A´������ä�Ñ���������ä�Ñ����������������×�Ù�ë�Ð�����×�Ð�ë�Ù����������d�Õ�5ÿ��yÿ����Õ�5ÿ��yÿ
�����ÿÿÿ�ÿÿÿ�������������Tÿ��fÿ��yÿô�yÿá�yÿÕ�fÿÕ�TÿÕ�Aÿá�5ÿô�5ÿ��5ÿ��Aÿ��Tÿ����ô�rÿõ�Ù�����ô�Ù�õ�rÿ�����������ó�ß�Ê�b�����ó�ß�Ê�b��������SM��&���$���€�ÃÿÖ�™�e���F�z�f�¹
x�����
�����ïïï�ÿÿÿ���i�É�n�…���„�Œ�z�f�µ�À���ƒ�Ë�8�¢
ì�¹
x�����ª�±�v	8�����v	8�ª�±�
������
�d�ÿ�c�«�™�����µþ:���Ò�����������ÿÿÿ�����������i�Ý�ª�Y�«�ç�§�Z�¢�Ë�’�™�M�����¢�ÿ�
���œ���*���c�i�Ý�����€���‚�â�����€�â�‚���
����������{�Š�u�Ä�����{�Š�u�Ä�
����������z�Òÿ{�’�����{�’�z�Òÿ
����������‚�Ç�$	|�����‚�|�$	Ç������������‚�(�{���	���‚���{�(������������y�]�’�$�
���y�]�’�$������������“�¿�§�³���	�“�³�§�¿������������†� �ˆ�G���
�†�G�ˆ� ������������e���u�‡�
���e�‡�u��������������Œ�¹�^�~�����^�~�Œ�¹������������Ÿ�Á�§�=���
�§�=�Ÿ�Á������������¡�Ç�v�������¡�Ç�v����������
�J���Ä�{�¯�������Ä�e�ë�Helv��������SM��������������ð�­�"8ÿ�������ð����x��
�J�����Ö�l���������e�ë�Helv�€����ƒ�‚�������������~�‡�•�"8ÿ������������y��
�J�Þ�ÃÿC�®�����Þ�Ãÿe�ë�Helv��&�ƒ���ï�Ñ�
0������Ä�x�����"8ÿ�������•����z������‘�'�¥	������‘���¥	'������������“�Î�s�������“�Î�s��������������…	0�†	=�����†	=�…	0������������€�™��	U�����€�™��	U������������š�F��	:�����š�:��	F����������d�_���ˆ�)�����_���ˆ�)�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���_���_�	�h���s�������ˆ�	�ˆ���ˆ� ���)�s�)�h�)�_� �_�����d�X�”�š�Ö�����X�”�š�Ö�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���X�³�X� �d�”�w�”�Š�”�š� �š�³�š�Æ�Š�Ö�w�Ö�d�Ö�X�Æ�X�³�
�J�ñ	|�w
g�����ñ	|�†�ë�Helv����������������������������"8ÿ������������A��
�K�ý�“�Ç�~�����ý�“�Ê�ë�Helv����������������������������"8ÿ������������A´��
�J�|� �ô�������|� �x�õ�Symbol��������������������������R8ÿ������������j������l�ã�Ô��� ���Ô�ã�l����0�����
�J�ö	��i
÷�����ö	��s�õ�Symbol��{�<�|�’���������v�7���—�R8ÿ������������m����d�[	��ž	]�"� �[	��ž	]�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���[	:�[	(�i	��{	��Ž	��ž	(�ž	:�ž	M�Ž	]�{	]�i	]�[	M�[	:�����o�T�b�H�#���o�H�b�T������������c�'�e�N�$�"�c�N�e�'������������_���l�K�%�#�_���l�K����������d�Z���œ�E�&�$�Z���œ�E�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���Z�"�Z���f���y���Œ���œ���œ�"�œ�5�Œ�E�y�E�f�E�Z�5�Z�"���d�E�û�‡�=���%�E�û�‡�=�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���E���E���Q�û�d�û�w�û�‡���‡���‡�-�w�=�d�=�Q�=�E�-�E���SM����������³�qÿ����v�����–�êÿ—�ç�	���–�ç�—�êÿ� �����
�d�’�ð�"	1�����’�ð�"	1�����������ÿÿÿ�������€���’���’�ª���ð�Ú�ð�¨�ð�"	ª�"	��"	v�¨�1�Ú�1���1�’�v�’�������³�m�ò�����	�³���ò�m�
����������ë�m�×
‰�����ë�m�×
‰�
����������ë�qÿì�t�����ë�t�ì�qÿ
����������>�Ö�ž�Þ�����>�Ö�ž�Þ��������������¡�c�Ý�������Ý�c�¡��������������×���Å�������Å���×������������—�æ�˜�Ô�����˜�Ô�—�æ������������œ�§���ã�
���œ�§���ã������������­�s�p�Ý�����­�Ý�p�s������������ë�p�ì�m���
�ë�m�ì�p�� �����
�J���ê�s�Õ�������ê�e�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����x��
�J�²
����l�����²
��e�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����y��
�J�M�qÿ²�\�����M�qÿe�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����z��
�J�+���±�ö�����+���†�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����A��
�K�4�ˆÿþ�s�����4�ˆÿÊ�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����A´��
�J�7�Q�´�������7�Q�R�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����v����d�y�žÿ¼�áÿ
���y�žÿ¼�áÿ
�����ÿÿÿ�ÿÿÿ���+
œ�Ê�ë�y�¿ÿy�«ÿ†�žÿš�žÿ­�žÿ¼�«ÿ¼�¿ÿ¼�Òÿ­�áÿš�áÿ†�áÿy�Òÿy�¿ÿ��d�í�Ç�"�ü�����í�Ç�"�ü�
�����ÿÿÿ�ÿÿÿ���w4.flt,Tí�á�í�Ò�ø�Ç���Ç���Ç�"�Ò�"�á�"�ñ���ü���ü�ø�ü�í�ñ�í�á���d�y�Þ�µ�����
�y�Þ�µ���
�����ÿÿÿ�ÿÿÿ���aradox.fy�ü�y�ë�†�Þ�—�Þ�¨�Þ�µ�ë�µ�ü�µ�
�¨���—���†���y�
�y�ü�������_�ë�Ï�������Ï�ë�_������������ä�_�ˆ�í�����ˆ�í�ä�_������������À�p�Ò�ì�����À�ì�Ò�p�
����������&�ü�y�������&���y�ü�
0�����
�J�����y�Ú���������`�À�Symbol��ä�g�ˆ�í���������Ú�]�’�÷�R`ÿ������������j��SM����������w�–�÷�¼�M�����w�s�\�Û�����w�Û�\�s�
����������\�{�Ö�·�����\�{�Ö�·�
����������\�´�]�{�����\�{�]�´�
����������±�‰�ˆ�������±�‰�ˆ������������������J�
�������
�J��������������€�õ���������€�����õ������������d�~�¥�t�	���d�t�¥�~������������Ü�,�¼�¼�
���Ü�,�¼�¼������������o	‘�)�˜���	�o	˜�)�‘������������½�¦�v	¶���
�½�¶�v	¦������������ï�—�Ï�'�
���ï�—�Ï�'������������¬�™�­�´�����¬�´�­�™������������¬�w�­�’���
�¬�’�­�w����������d�[�ß�¦�*�����[�ß�¦�*�
�����ÿÿÿ�ÿÿÿ���ÿÿàÿ����[���[�î�j�ß�€�ß�•�ß�¦�î�¦���¦���•�*�€�*�j�*�[���[�����d�–�Q�Ú�•�����–�Q�Ú�•�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ–�s�–�`�¥�Q�¸�Q�Ë�Q�Ú�`�Ú�s�Ú�†�Ë�•�¸�•�¥�•�–�†�–�s�
�J�†�>���)�����†�>�e�ë�Helv�ÿçÿ÷oÿÿÿÿÿÿÿÿÿÿÿÿÿÿóïÿÿçÿ÷o"8ÿ������ÿÿ����x�ÿ
�J�’�Š�÷�u�����’�Š�e�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����y��
�J�°�–���������°�–�e�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����z��
�J�Û�õ�a�à�����Û�õ�†�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����A��
�K���¥�Ø���������¥�Ê�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����A´������Ê�€��
#�����Ê�#��
€�
������
�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0

$\left\{ A_nB_n\right\} _{n=1}^\infty $Arial CE,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,12,0,0,0,0,0

$\BF T_I=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 1 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_Z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Helv,34,12,0,0,0,0,0

$\BF T_{SO}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$T_{O_Z}=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_P=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ m & n & p & 1\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}+l\BF .\overline{c}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0
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$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0
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$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0

$\left\{ A_nB_n\right\} _{n=1}^\infty $Arial CE,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,12,0,0,0,0,0

$\BF T_I=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 1 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_Z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Helv,34,12,0,0,0,0,0

$\BF T_{SO}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$T_{O_Z}=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_P=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ m & n & p & 1\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}+l\BF .\overline{c}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$
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[docopts]

	5

	2

[GramStyle]

	

[ParaNum]

	1

[tag]

	Z<\a>kladn<\m> text

	2

	[fnt]

		Times New Roman CE

		220

		0

		49152

	[algn]

		264

		2

		0

		0

		0

	[spc]

		33

		255

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Z<\a>kladn<\m> text

	0

	0

[tag]

	<\X><\a>dka

	3

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	<\X><\a>dka

	0

	0

[tag]

	Zna<\h>ka

	4

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		288

		288

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*0>

		360

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Zna<\h>ka

	0

	0

[tag]

	Zna<\h>ka 1

	5

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		288

		288

		288

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*5>

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Zna<\h>ka 1

	0

	0

[tag]

	<\H><\m>slo seznamu

	6

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		360

		360

		360

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*:>.

		360

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	<\H><\m>slo seznamu

	0

	0

[tag]

	Podnadpis

	7

	[fnt]

		Times New Roman CE

		240

		0

		49169

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		272

		2

		73

		73

		2

		100

	[brk]

		68

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		2

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Z<\a>kladn<\m> text

	0

	0

[tag]

	Nadpis

	8

	[fnt]

		Times New Roman CE

		260

		0

		49169

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		294

		2

		141

		73

		2

		100

	[brk]

		16

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		1

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Nadpis

	0

	0

[tag]

	Z<\a>hlav<\m>

	9

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Z<\a>hlav<\m>

	0

	0

[tag]

	Pata

	11

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Pata

	0

	0

[frm]

	1

	536871104

	7445

	4628

	10505

	5348

	0

	1

	3

	1 0 0 0 0 0 0

	0

	16777215

	189

	[frmname]

		Frame189

	[frmlay]

		5348

		3060

		1

		0

		0

		1

		4628

		0

		0

		2

		0

		0

		0

		0

		1

		7445

		10505

		0

	[isd]

		.X189

		.sdw

		

		1

		1

		0

		0

		3042

		64165

		100

		0

		384

		258

		0

		0

		1

		16

		17519

		24

		17519

		32

		17519

		40

		17519

		48

		17519

		56

		17519

		8

		17519

		1980

		0

		8790

		4650

		11820

		5340

		65311

		64816

		1

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		4238

		21734

		21886

		0

		15503

		1882

		15503

		115

		14919

		192

		14919

		418

		21799

		487

		21799

		288

		14919

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		10604

		4492

		4436

		154

		153

		155

		151

		0

		0

		8

		15623

		24

		15623

		32

		15623

		40

		15623

		16

		15623

		48

		15623

		0

		0

		.sdw

		65311

		720

		0

[frm]

	1

	536871104

	7310

	5808

	10505

	7338

	0

	1

	3

	1 0 0 0 0 0 0

	0

	16777215

	190

	[frmname]

		Frame190

	[frmlay]

		7338

		3195

		1

		0

		0

		1

		5808

		0

		0

		2

		0

		0

		46

		25972

		1

		7310

		10505

		0

	[isd]

		.X190

		.sdw

		

		1

		1

		0

		0

		3081

		63983

		100

		0

		384

		258

		0

		0

		1

		16

		17519

		24

		17519

		32

		17519

		40

		17519

		48

		17519

		56

		17519

		8

		17519

		1872

		0

		8655

		5820

		11820

		7320

		0

		65416

		0

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		108

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		20998

		21734

		21886

		0

		15503

		1882

		15503

		115

		14919

		192

		14919

		418

		21799

		487

		21799

		288

		14919

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		4492

		3576

		3020

		154

		153

		155

		151

		1

		0

		8

		15623

		24

		15623

		32

		15623

		40

		15623

		16

		15623

		48

		15623

		0

		0

		.sdw

		0

		120

		0

[frm]

	1

	536871104

	6525

	7621

	10500

	9541

	0

	1

	3

	1 0 0 0 0 0 0

	0

	16777215

	225

	[frmname]

		Frame191

	[frmlay]

		9541

		3975

		1

		0

		0

		1

		7621

		0

		0

		2

		0

		120

		197

		2

		1

		6525

		10500

		0

	[isd]

		.X225

		.sdw

		

		1

		1

		0

		0

		3715

		63806

		100

		0

		384

		258

		0

		0

		1

		16

		17519

		24

		17519

		32

		17519

		40

		17519

		48

		17519

		56

		17519

		8

		17519

		1880

		0

		7875

		7635

		11820

		9525

		0

		0

		0

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		21248

		28025

		28514

		108

		26994

		8294

		17733

		0

		0

		0

		0

		0

		0

		0

		0

		0

		20992

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		3758

		21734

		21886

		0

		15503

		1882

		15503

		115

		14919

		192

		14919

		418

		21799

		487

		21799

		288

		14919

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		5340

		4336

		4280

		154

		153

		155

		151

		2

		0

		8

		15623

		24

		15623

		32

		15623

		40

		15623

		16

		15623

		48

		15623

		0

		0

		.sdw

		0

		0

		0

[frm]

	1

	536871104

	6675

	10410

	10500

	10905

	0

	1

	3

	1 0 0 0 0 0 0

	0

	16777215

	213

	[frmname]

		Frame192

	[frmlay]

		10905

		3825

		1

		0

		0

		1

		10410

		0

		0

		2

		0

		120

		197

		2

		1

		6675

		10500

		0

	[isd]

		.X213

		.sdw

		

		1

		1

		0

		0

		3793

		64874

		100

		0

		384

		258

		0

		0

		1

		16

		13631

		24

		13631

		32

		13631

		40

		13631

		48

		13631

		56

		13631

		8

		13631

		3808

		0

		6360

		6825

		10155

		7290

		65446

		65296

		1

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		25939

		26994

		8294

		17733

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		19750

		18438

		13990

		0

		14223

		1882

		14223

		115

		4359

		192

		4359

		418

		4271

		487

		4271

		288

		4359

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		10604

		4492

		4436

		154

		153

		155

		151

		3

		0

		8

		14191

		24

		14191

		32

		14191

		40

		14191

		16

		14191

		48

		14191

		0

		0

		.sdw

		65446

		240

		0

[frm]

	1
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	6710

	11685

	10505

	13605
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	1

	3
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



>

SM����������p���Ý�[�Û�����p�(�Ý�)�����p�(�Ý�)�
������
�d�����;�@���������;�@�
�����ÿÿÿ�ÿÿÿ���¥¥¥¥�^_M��%���������$���1���;���;�%�;�5�1�@�$�@���@���5���%�
�J�C�4�±�������C�4�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p��
�J�‹�p���[�����‹�p�†�ë�Helv��Ò������ ÿ€ !���`�`�YÔX0ZF
"8ÿ������@>����A��
�J�ð�i�v�T�����ð�i�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�d�¿���ó�G�����¿���ó�G�
�����ÿÿÿ�ÿÿÿ���¿�-�¿���¿�)�¿���Ê���Ù���è���ó���ó�)�ó�:�è�G�Ù�G�Ê�G�¿�:�¿�)�SM��
�������‡�������»���:�ñ�����������
�����ÒÒÒ�ÿÿÿ�������������Ñ�������÷	��ñ�������î�…�¤�µ�����î�…�¤�µ��������
�d�á�ö��	2�����á�ö��	2�
�����ÿÿÿ�ÿÿÿ�����������á���á���ë�ö�ù�ö��	ö��	���	���	#��	2�ù�2�ë�2�á�#�á���
�d�ã�|�&�¸�����ã�|�&�¸�
�����ÿÿÿ�ÿÿÿ���ó�������ã�š�ã�‰�ò�|���|���|�&�‰�&�š�&�«���¸���¸�ò�¸�ã�«�ã�š�
�d���A�F�}�������A�F�}�
�����ÿÿÿ�ÿÿÿ���èAÿ‰Fü�À��_���N���A�$�A�7�A�F�N�F�_�F�p�7�}�$�}���}���p���_�
�J�‡���:�î�����‡�����ë�Helv��ÿ������ þ€ ����`�`�YÔX0ZF
"8ÿ������@>����D��
�J�~	 ��
‹�	���~	 ���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����C�ÿ
�J�ƒ�c�	�N�
���ƒ�c�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�ÿ
�J�­�Ä�3�¯���	�­�Ä�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�W�?�Å�*���
�W�?�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p��
�J���é�¢���
�����é�œ�(�Symbol������Ÿ�����þÿúÿ��é�ûÿä�ð�R�ÿ������� ����a�ÿ��d�J�É�~�ý�����J�É�~�ý�
�����ÿÿÿ�ÿÿÿ���WINDOWS
J�ã�J�Ô�U�É�d�É�s�É�~�Ô�~�ã�~�ò�s�ý�d�ý�U�ý�J�ò�J�ã�SM��	�������–�a�y�½�9���:�D�a�\
U�����
�����ÒÒÒ�ÿÿÿ���&ƒ?�u�&ÿ��D�a�\
��\
U�D�Ö���>�–�Þ�k
½�����
�����ÒÒÒ�ÿÿÿ����èÂõ‹^ü‰��k
U��
U�t�½�–�¿�S�Þ�����Þ�É�y�™�����Þ�É�y�™��������
�d��	)�`	t������	)�`	t�
�����ÿÿÿ�ÿÿÿ������������	L��	8�#	)�6	)�M	)�`	8�`	L�`	b�M	t�6	t�#	t��	b��	L�
�J�«	��,
û�����«	��†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�	
�J�­�|�*�q�����­�|�}�õ�Symbol��v���jY\�ÒY����RYˆYÔX0ZF
R8ÿ������@>����a�	
�J�’�h���]�	���’�h�s�õ�Symbol��v���jY\�ÒY����RYˆYÔX0ZF
R8ÿ������@>����b�	
�J�±�¯���š�����±�¯�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔXÞ5��"8ÿ������5Þ����p�	SM��	�������Â�Y�Ì�–�‰�����Â�p�Ì�w�����Â�w�Ì�p�
������
�d�×�Y���†�����×�Y���†�
�����ÿÿÿ�ÿÿÿ�����������×�o�×�c�á�Y�í�Y�ú�Y���c���o���|�ú�†�í�†�á�†�×�|�×�o�
�J�¹�«�?�–�����¹�«�†�ë�Helv��Ò������ ÿ€ !���`�`�YÔX0Z:�"8ÿ������@>����A��
�J�½�¨�M�“�����½�¨���ë�Helv��á������ ÿ• +���`�`�YÔX0Z:�"8ÿ������@>����C��
�J��
©�p�”������
©�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�=���º�‚�����=���}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����p��
�d�ê�]���Š�	���ê�]���Š�
�����ÿÿÿ�ÿÿÿ�����������ê�s�ê�g�ô�]���]�
�]���g���s���€�
�Š���Š�ô�Š�ê�€�ê�s�
�d�¦
Y�Ó
†�����¦
Y�Ó
†�
�����ÿÿÿ�ÿÿÿ�����������¦
o�¦
c�°
Y�¼
Y�É
Y�Ó
c�Ó
o�Ó
|�É
†�¼
†�°
†�¦
|�¦
o�SM����������P�p��
��Ô���-� ���¸
è�����
�������� �è� �è�p���¸
x� �è�����P�ˆ��
`�����P�`��
ˆ�
������
�J�è�å�V
Ð�����è�å�n�ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����p�o
�J�ø� �~�������ø� �‚�æ�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"è�������øÿ����A�o
�J�(�@�®�+�����(�@�†�ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����B�o
�J�X�p�è�[�����X�p���ë�Helv�÷~o¿ÿ�÷~s¿ÿ�÷|J�ÿ�øüi�ÿ�øý
"8ÿ������øÿ����C�o
�J� �H���=����� �H�}�õ�Symbol�ÿ�ÿÿÿýÿïÿÿÿïÿ�ÿÿÿýÿïÿÿÿïÿR8ÿ������ÿï����a�ÿSM����������À���H�F�²�����ø���H�������ø���H���
0���������;	V�{�F�����;	F�{�V�
0�����
�J�ð�ë�^�Ö�����ð�ë�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����h�‡
�J�³�����ë�����³���e�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����k�‡
�d�ã�Æ���þ�����ã�Æ���þ�
���������ÿÿÿ���ÿvìPšÊ�Ÿã�â�ã�Ò�ï�Æ�ÿ�Æ���Æ���Ò���â���ò���þ�ÿ�þ�ï�þ�ã�ò�ã�â�
�J�0	ò�Î	Ý�����0	ò�ž�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����O�‡����À�Þ�È���	���À�Þ�È���
0���������À�V�È�Þ�
���À�Þ�È�V�
0�����
�J�È�8�6�#���	�È�8�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����q�‡
�J���Ø�n�Ã���
���Ø�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p�‡
�J�H�8�Î�#�����H�8�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��SM��
�������¨�7�Å�¶	��
�J�ø�Â��
”	����ø�Â���Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����B�ù
�J�•
É�µ�›�����•
É� �Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����C�ù
�J�¨�ê�°�¼�����¨�ê���Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����A�ù������p���`�������`���p�
������������Ð�ø�¨�����ø�¨���Ð��������������ˆ� 	Ð�������Ð� 	ˆ������������à�`�%�ˆ�	���à�ˆ�%�`������������â�p���‡�
�����p�â�‡������������ø�ˆ� 	¨���	�ø�¨� 	ˆ�
������
�K�7�f�Å�8���
�7�f�Ž�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����B´��
�K�	�7�¯�	�
���	�7�¦�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����C´��
�K�ù�ä�‡�¶	����ù�ä�Ž�Ò�Helv��Â�v���jY\�¶�����RYˆYÔX0Z¢�"pþ������@>����A´��SM����������8�¨�È�›�ï�����˜�0��
1�����˜�0��
1�
p���������8�0�€�1�����8�0�€�1�
p���������€�0�x�1�����€�0�x�1�
p���������h	0�`�1�����h	0�`�1�
p�����
�J�&� �Ö�‹�����&� �†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�&�£�¬�Ž�����&�£�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�°���+�›�����°���C�‹�Helv��ž������ ÿ€ !���x�x�YÔX0Zª�"ˆÿ������@>����1��
�J�8�à�¾�Ë�	���8�à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�à�P�K�Û�
���à�P�C�‹�Helv��Ê������ ÿ• +���`�`�YÔX0Zª�"ˆÿ������@>����2������ð
0�°�1���	�ð
0�°�1�
p�����
�J�x� �ü�‹���
�x� �†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B������è�0� �1�
���è�0� �1�
���������� �0�È�1����� �0�È�1�
������
�J�0	à�¶	Ë���
�0	à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�Ø	P�C
Û�����Ø	P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����3��
�J�°�¨�x�“�����°�¨�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p������p�0�h	1�����p�0�h	1�
p���������x�0�p�1�����x�0�p�1�
p�����
�J�(�à�®�Ë�����(�à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J� 
à�¦
Ë����� 
à�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�Ð�P���Û�����Ð�P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����4��
�J�È
P���Û�����È
P�C�‹�Helv��x������ ÿ€ !���`�`�YÔX0Zª�"ˆÿ������@>����5��SM����������ž�´�Â�â�›�����ž�´�)�Ð�����ž�Ð�)�´�
w���������E�Â�Â�Ã�����E�Â�Â�Ã�
������
�J���÷� �â�������÷�ž�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����O��
�J�~	÷��
â�����~	÷�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�m
�J���Â�„�­�������Â�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p�m����G�Á�Ù	Â�����G�Á�Ù	Â�
w�����
�J�Á���Q�ˆ�����Á�����ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����U�lSM����������.�á���ü�������£�:�Ì�;�����£�:�Ì�;�
w���������Ó�:�©
;�����Ó�:�©
;�
w���������©
:���;�����©
:���;�
w�����
�J���˜���ƒ�������˜�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�ê�C���ë�����ê�C�R�¨�Helv����������������������������"©�������������2��
�J�W
á�ç
Ì�����W
á���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����C��
�J�^�¦�ä�‘�	���^�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A�9
�J���K�ž�ó�
�����K�T�¨�Helv�#�$�%�&�'�(�)�*�+�,�-�.�/�0"©�������5�����1�9
�J�·�¦�=�‘���	�·�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����A��
�J�r�D�ù�ì���
�r�D�H�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������k������
�:�Ÿ
;�
���
�:�Ÿ
;�
p�����
�J�c
û���æ�����c
û�¨�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����M������Ÿ
:���;���
�Ÿ
:���;�
p�����
�J�4�Ÿ�º�Š�����4�Ÿ�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B�

�J�à�L�X�ü�����à�L�H�°�Helv�>��Æ���0>��Á���8>��Â���D>��"°�������������k�
������:�}�;�������:�}�;�
p�����
�J�A�ä�Ñ�Ï�����A�ä���ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����D������}�:�Õ�;�����}�:�Õ�;�
p���������Õ�:�y�;�����Õ�:�y�;�
p���������q�:���;�����q�:���;�
������
�J�‚�¦���‘�����‚�¦�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J�5�­�»�˜�����5�­�†�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����B��
�J���L�œ�ô�������L�T�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������2��
�J�Ò�D�O�ì�����Ò�D�T�¨�Helv�>��Æ���0>��Á���8>��Â���D>��"©�������������1������.�9�ö�:�����.�9�ö�:�
������
�J�D�û�²�æ�����D�û�n�ë�Helv��Â�v���jY\�ÒY����RYˆYÔX0ZF
"8ÿ������@>����p������©
:�}�;�����©
:�}�;��������SM��5���4���Œ�����•�Ý���=�&�:�]�’������������	�&�:�—�*�Ä�Î�–�„�Þ�)�ü�E�v�®�Þ�S�]�’���=�1�:�5�§
�����������	�5�:�Š���Û�¿���a�Þ�u�X�h�e�
	e�W	1�§
��9�0�’�d�a��������������0�Ÿ
„
%�Ï
&�t�%�-�a�������¼�d�’�����������†	����������†	
������������†	��ì�������†	��ì�
����������Œ�†	��-�������†	Œ�-�
����������À�î���®
	���À�î���®
�������������?�˜�§

���˜�?���§
�������������&�	�®
��	���&�	�®
�����������ç�m
ó�å
��
�ç�m
ó�å
�����������ô��
K�ê

���K��
ô�ê
�����������è�F�å�Ó�����å�F�è�Ó������������)���*�‰���
�)���*�‰��������
�J�Y�È�ß�³�����Y�È�†�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����A��
�J�7���º�������7���†�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����B��
�J���û�s�æ�������û�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z��
�J�x�l�Ý�������x�l�e�²�Helv�€������û�§���
�����Â�¨�U���"°�������������A��
�J�°�n
��Y�����°�n
e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����x��
�J�Å
q
*�\�����Å
q
e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����y��
�J�'�è
‡�������'�è
`�¨�Helv�€������û�§���
�����Â�¨�U���"©�������������A��
�J���æ
”�Ž�������æ
`�¨�Helv�€������û�§���
�����Â�¨�U���"©�������������A��
�J�4�Ÿ�Ö�Š	����4�Ÿ�ž�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����O�,
�J�o���B�¤�����o���‹�%�Symbol��������ÿ� '���`�`�YÔX¾=��R�ÿ������=¾����m�=
�J�â���Ú�A�����â���‚�%�Symbol������û�§���
�����Â�¨�U���R�ÿ������������n�=
�J�B�î
:�������B�î
†�%�Symbol������û�§���
�����Â�¨�U���R�ÿ������������p�=
�J�'�¥�–�•�����'�¥�j�ð�News Serif EE�\�î�����RYˆYÔXÎ?���8ÿ������?Î����y�=
�J�1�¯
 �Ÿ�����1�¯
j�ð�News Serif EE�\�î�����RYˆYÔXÎ?���8ÿ������?Î����x�=
�J�K�¬�õ�—�����K�¬�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z�=
�Q�á�¥�é�•�����á�¥�ã�ð�Times New Roman CE����RYˆYÔX^7���$ÿ������7^����Obr. 1.1��
�J�¼�7�!�"
 ���¼�7�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����x��
�J�¾�œ�#
‡
!���¾�œ�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����y��
�J� �˜�…�ƒ	"� � �˜�e�ë�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"8ÿ������@>����z��
�J�‘�(	/�Ë	#�!�‘�(	[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B��
�J�+�À�É�c
$�"�+�À�[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B��
�J�&
*
Ä
Í
%�#�&
*
[�£�Helv�€������û�§���
�����Â�¨�U���"¢�������������B����d�ô�!�0�]�&�$�ô�!�0�]�
�����ÿÿÿ�ÿÿÿ�����������0�=�0�)� �!���!�ü�!�ô�)�ô�=�ô�M�ü�]���]� �]�0�M�0�=�������ÿ���Œ	'�%���ÿ���Œ	���������d�á�½���ù�(�&�á�½���ù�
�����ÿÿÿ�ÿÿÿ�������������Ù���Å�
�½�ý�½�é�½�á�Å�á�Ù�á�é�é�ù�ý�ù�
�ù���é���Ù���d�ø�`	4�œ	)�'�ø�`	4�œ	
�����ÿÿÿ�ÿÿÿ�����������4�|	4�h	$�`	��`	��`	ø�h	ø�|	ø�Œ	��œ	��œ	$�œ	4�Œ	4�|	��d���Ú�H���*�(���Ú�H���
�����ÿÿÿ�ÿÿÿ�����������H�ö�H�â�8�Ú�(�Ú���Ú���â���ö���������(���8���H���H�ö�
�J�G�ñ�Ï�Ü�+�)�G�ñ�†�ë�Helv��Ë������ ÿ• +���`�`�YÔX0Z¾4"8ÿ������@>����P��
�J�ï�
�]�õ�,�*�ï�
�n�ë�Helv�EEW�elv�	FSTEXTOUT+��FSCREA"8ÿ������8ÿ����a������Ù� �~�!�-�+�Ù� �~�!�
����������ð�Ä�ñ�ì
.�,�ð�Ä�ñ�ì
�����������·
:���z�/�-�·
:���z������������8�å
Œ�z�0�.�Œ�å
8�z��������
�J���ï�š�ò�1�/���ï�}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����a��
�J�{�–�é���2�0�{�–�n�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����a��
�J�	�7���Â�3�1�	�7�C�‹�Helv����������������������������"ˆÿ������������1��
�J���‰����
4�2���‰�C�‹�Helv����������������������������"ˆÿ������������2��
�J�@�6
®�!�5�3�@�6
n�ë�Helv��¾�f���jY\�.H����RYˆYÔX0Z¦�"8ÿ������@>����a��
�J�¡�ì

�w���4�¡�ì
C�‹�Helv����������������������������"ˆÿ�������,����3��SM������������-�l�Ç�“���@���³�Â�6�����u�³�Â�6�
�����ïïï�ÿÿÿ���‰�‹ÆŒÒ_^u�³�Â�³�â�6���6�����à�ÿ�d�������à�ÿ�d���
 ���������ý�Á�l�Â�����ý�Á�l�Â�
 ���������Ñ�
�e�������Ñ�
�e���
 ���������‚�³���ê�����‚�³���ê�
 �������d�%�œ�i�à�����%�œ�i�à�
�����ÿÿÿ�ÿÿÿ���ÉGº“¨AkU%�½�%�©�2�œ�F�œ�Y�œ�i�©�i�½�i�Ð�Y�à�F�à�2�à�%�Ð�%�½�
�J�Ñ�™�N�Ž�	���Ñ�™�}�õ�Symbol�ð‰D�‹Fò�_^‹å]Â��ƒNò�Ä~�3ÀR8ÿ������ò�����a�Å
�J���ï�œ�Ú�
�����ï�†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����P��
�J�Š�n�ø�Y���	�Š�n�n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����p��
�J�@���®�ý���
�@���n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����b��
�J�m�²�Û���
���m�²�n�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����a��
�J�_�-�Ä�������_�-�e�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����c��
�J�m���ó�
���
�m���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����B��
�J�0�î�¶�Ù�����0�î�†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�º�2�-�ò�����º�2�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�J�ü�L�o�������ü�L�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�Q�n	×�Q�Ç�����n	×�ã�ð�Times New Roman CE����RYˆYÔX^7���$ÿ������7^����Obr. 1.2�ÿ
�J�8���¾�ü�����8���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�8���¾�ò�����8���†�ë�Helv�l�ÀR�ÿ������ò�������Åv�h���"8ÿ�������œ����A��
�J�È�N�;�������È�N�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��
�J�Á�K�4�������Á�K�s�À�Symbol��v���jY\�î�����RYˆYÔXæ>��R`ÿ������>æ����¥��SM��4���3���½�_�„���þ�����Ï�‹�÷�g�����Ï�g�÷�‹������������t�Œ�u�™
����t�Œ�u�™

����������,�‹
u�–�����u�‹
,�–�
����������e�‹
¢�x�����e�‹
¢�x�
������
�J�è�H�V�K�����è�H�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����x��
�J�2�9� �<�����2�9�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����y��
�J�ä�_�R�b�	���ä�_�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����z������â�€
�
f�
���â�€
�
f������������,
M
µ
f���	�,
f�µ
M
�����������Ï�£	Ò�€
��
�Ò�€
Ï�£	������������
���
f�
����
f��
�������������"
Œ�Æ
������"
��Æ
Œ������������®
Œ�°
,���
�®
,�°
Œ������������Ý�9�i�Ü�����Ý�Ü�i�9������������i�@�Ÿ
z�����i�@�Ÿ
z��������
�V�¡
-�z�0	����¡
-�c���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����A(x ,y ,z ,1)������½�f�î�Ñ�����½�Ñ�î�f�
����������&�(�w�„�����&�„�w�(�
������
�V���Ò�„�Õ�������Ò�m���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����C(x ,y ,z ,1)��
�W�,�<�ç�?	����,�<�¢���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����B(x ,y ,z ,1) �,
�V�<�°�©�³�����<�°�m���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����U(x ,y ,z ,0)��
�J�¦�d���g
����¦�d�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����x�x
�J���%�Œ�(
������%�n���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����y�x
�J�*�8�˜�;�����*�8�n���Helv��x������ ÿŸ@!���`�`�YÔX0Z:�"$ÿ������@>����z��
�J�Ÿ�È�ü�S�����Ÿ�È�R�‹�Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"ˆÿ������@>����A� 
�J���ï�…�z	������ï�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� 
�J�c�÷�³�‚	����c�÷�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B�e
�J�]�ø�Î�ƒ	����]�ø�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B�e
�J�m�ý�Ô�ˆ	����m�ý�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����B� 
�J�Ÿ�Æ�ñ�Q
 ���Ÿ�Æ�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A��
�J�9�ä�‹�o
!���9�ä�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A��
�J�N�‹�¾���"� �N�‹�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C��
�J�8�Š�����#�!�8�Š�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C�,
�J�(�‚� �
�$�"�(�‚�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����C�,
�J�†�g�Ü�ò�%�#�†�g�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�_�w�Ñ���&�$�_�w�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�V�h�»�ó�'�%�V�h�V�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����U��
�J�p�!�í�$�(�&�p�!�}���Helv��¾�f���jY\�’G����RYˆYÔX0Z:�"$ÿ������@>����a������K�F�B	G�)�'�K�F�B	G�
����������Ò�û�;	F�*�(�Ò�û�;	F�
����������ÿ�M�4	‰�+�)�ÿ�‰�4	M�
����������å�ã��
��,�*�å�ã��
���������
�Q�é	��Ì���-�+�é	��ã�ð�Times New Roman CE������d�°X0Z:��$ÿ������@�����Obr. 1.3�N
�J�´���'�Ù�.�,�´���s�À�Symbol��f���jY\�’G����RYˆYÔX®D��R`ÿ������D®����¥����d�è�W�3�¢�/�-�è�W�3�¢�
�����ÿÿÿ�ÿÿÿ���0�������è�|�è�g�ø�W�
�W�#�W�3�g�3�|�3�’�#�¢�
�¢�ø�¢�è�’�è�|���d�™�S�Õ���0�.�™�S�Õ���
�����ÿÿÿ�ÿÿÿ���j�5Âh!¢Ú™�q�™�`�¦�S�·�S�È�S�Õ�`�Õ�q�Õ�‚�È���·���¦���™�‚�™�q���d�ý	ð�A
4�1�/�ý	ð�A
4�
�����ÿÿÿ�ÿÿÿ�����Ò�¨���ý	��ý	ÿ��
ð��
ð�2
ð�A
ÿ�A
��A
%�2
4��
4��
4�ý	%�ý	������Ó�Û�×�C�2�0�×�C�Ó�Û������������®
”	¯
Q
3�1�¯
Q
®
”	�������
�J�ó�è�¥�s	4�2�ó�è�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� 
�J�ã�ð�h
{	��3�ã�ð�R�‹�Helv��f�ˆY��������������d�°XN2��"ˆÿ������2N����A� SM����������È�Ã�¾�^�˜�
�d�È�È�˜�Œ
����È�È�˜�Œ
������ÒÒÒ�ÿÿÿ��� error

È�ª�È�ú�Š�È�°�È�Ö�È�˜�ú�˜�ª�˜�Z�Ö�Œ
°�Œ
Š�Œ
È�Z�È�ª�
�d�&���¾�/�����&���¾�/�������ïïï�ÿÿÿ���l

�g�M6&���&�P�����r���Ï���¾�P�¾���¾�æ�Ï�/�r�/���/�&�æ�&���
�d�L�X�°�¼�����L�X�°�¼�
�����ÿÿÿ�ÿÿÿ���03

- inL�Š�L�n�b�X�~�X�š�X�°�n�°�Š�°�¦�š�¼�~�¼�b�¼�L�¦�L�Š�
�d�S�l�·�Ð�����S�l�·�Ð�
�����ÿÿÿ�ÿÿÿ���������Y�S�ž�S�‚�i�l�…�l�¡�l�·�‚�·�ž�·�º�¡�Ð�…�Ð�i�Ð�S�º�S�ž�
�d�À� �$�„�����À� �$�„�
�����ÿÿÿ�ÿÿÿ���������M#À�R�À�6�Ö� �ò� ��� �$�6�$�R�$�n���„�ò�„�Ö�„�À�n�À�R�
�d�\�4�À�˜�����\�4�À�˜�
�����ÿÿÿ�ÿÿÿ�����������\�f�\�J�r�4�Ž�4�ª�4�À�J�À�f�À�‚�ª�˜�Ž�˜�r�˜�\�‚�\�f���7�°�È�¸�X�	���°�È�À�è�¸�È�°�X��������°�X�°�|�Ú�È�¸�È���7�ƒ�Ù�T�`	
���ƒ�R�%�`	ƒ�Ù�T�`	�������ƒ�Ù�ƒ�°�”�`	T�`	
�J�2�
���°���	�2�
�ð�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����X��
�J���0���Ö���
���0�ð�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����Y��
�K�ì�ö���œ�
���ì�ö�3�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����X'��
�K�ˆ�
�»�°	����ˆ�
�3�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ��êÿY'��
�J�,���O�µ���
�,���*�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ����M��
�K�{�G�á�í�����{�G�m�¦�Helv��Â�v���jY\�î�����RYˆYÔXæ6��"˜þ������6æ��æÿM'������}�³�8��	����}��	8�³����������7�t��	Œ�g	����\�Á�Œ�g	t�g	Œ��	�������Œ��	Œ�A	Î�g	t�g	����^�X�©�î�����^�X�©�î����������7�Õ�Ã�G�Q�����c�Ã�G�ß�G�Q�Õ�Ã��������G�Q�G�w�a�Ã�Õ�Ã�
�Q��	©�X�^������	©�2�µ�Times New Roman CE����RYˆYÔXžF���pþ������Fž����Obr. 1.4��SM�� �������,�–�é!q�����>�/	��l�d�����
���������ÿÿÿ���pÆFÿBëjÆ��l�Ö�l�d�/	c�/	Û�Q
����>�¤�ô�Ô�]�����
���������ÿÿÿ���pÆFÿBëjÆ��Ô�¿�Ô�[�¤�]�¤�£�½�ô���>�ƒ�ÿ�¶�^�����
���������ÿÿÿ���pÆFÿBëjÆ��ƒ�Ç�ƒ�^�¶�^�¶�Ì�™�ÿ�����,�ë�ñ�ì�����,�ë�ñ�ì�
����������	�ã�Þ!ä�����	�ã�Þ!ä�
����������q�¥�r�0�����q�¥�r�0�
����������Æ�–�Ç�Œ
	���Æ�–�Ç�Œ

������
�Q�ð�n
��q�
���ð�n
����TimesEEW����jY\�’G����RYˆYÔX�G��"$ÿ������G���ýÿObr. 1.5�b
�J�j���Ï�ü���	�j���e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����x��
�J�¼�3�������
�¼�3�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����y��
�J�„!'�é!��
���„!'�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����x��
�J�ì�ñ� �Ü�����ì�ñ�e�ë�Helv�EEW�ëvÆFÿbëpÆFÿBëjÆ"8ÿ�����"8ÿ������r.����y������¾�[��	\���
�¾�[��	\��0�����
�J�®�‹�0�v�����®�‹�‚�ë�Helv�� 4���H+���¹�4�)�+�++5�ÿÿ��"8ÿ������\�����T�ç��)�Ï�€�?�U�����
��������Ñ�U�Ï�€�?�€�?�U���)�£	€��
e�����
��������¥	e�£	€��
€��
e���7�Ÿ�\�Œ
É�����<�Éÿ�	ã� �ã��	V�������0+	\�Œ
—�£	É�Ÿ�$���d�I�c�T�n�����I�c�T�n�����������ÿÿÿ��������€)�I�ç�I�ƒ�i�c�Í�c�/�c�T�ƒ�T�ç�T�I�/�n�Í�n�i�n�I�I�I�ç���)�î�{�a�V�����
��������ð�V�î�{�a�{�a�V���>�K���
!´�����
���������ÿÿÿ���pÆFÿBëjÆ������K�+�3 ��
!��q ´���>�ˆ���J�»�����
���������ÿÿÿ���pÆFÿBëjÆ��{�–�J�2�b���ˆ�—�$�»���>�µ���j�§
����
���������ÿÿÿ���pÆFÿBëjÆ��|�Š
µ�1	¦���j�g	Ó�§
��)�í�U�È�V	����
��������T�U�È��	`�V	í�����d� �™�È	A����� �™�È	A�����������ÿÿÿ����������N �ì� �¤�+�™�s�™�¹�™�È	¤�È	ì�È	2�¹�A�s�A�+�A� �2� �ì���)�”�Î�e�Ä�����
��������ö�Î�e�‹���Ä�”�����)�'�É�ø�¿�����
��������–�É�'�†�Š�¿�ø���
�K�ß	Ç�©
²�����ß	Ç�Ê�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T´��
�K�=�­���˜�����=�­�Ê�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T´��
�J�>�“�À�~�����>�“�‚�ë�Helv������ÿÿÿ��������€)�:�ß�:�{�"8ÿ�������[����T������@�-�;�.� ���;�-�@�.��0�������7�Ï�ß�S�'�����Á�e�Å$±�C�e�Á�‹�������0Ï�]�©�ß�S�î�R�'�SM�� ���������ÚÿK�������:���&�K�������
�����ÀÀÀ�ÿÿÿ���e�Š�R�Ê
��¸�®�����3�g�K�&�
�J�ó�x�u�Š�����ó�x�‚���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����h��
�d�³�É�˜�…
����³�É�˜�…

�����ÀÀÀ�ÿÿÿ����Æ��	Æ�r³�§�³�†�`�É�¥	É�ë�É�˜�†�˜�§�˜�È�ë�…
¥	…
`�…
³�È�³�§�
�J����
°�4��������
‹� �Symbol�rif EE����è�þ3öë'‹ÆÑàÑàÄ�R�ÿ������ü&����a�F��7�…	Ô�t�œ�������f�ð
œ�…	œ�ð
���������(�Ô�t�¶�Ò
W�…	œ���7�­�U�p	������À�§�"�÷�À�O�q	÷��������­�U�À�6�y���p	������«	y�p�T�	���«	T�p�y������������z	«�}	L

���}	«�z	L
�����������~	���	s���	�~	���	s������������~	Úÿ�	'���
�~	'��	Úÿ�������
�J�”	öÿ)
8�
���”	öÿš�B�Helv��Ò�������ÿ� ����`�`��°X�5��"ðþ������5�����o�Ð
�J�.���Í�������.���ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J���Ö�	�è���
���Ö�ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J�¸	��w
8�����¸	���� �Symbol�ƒÛ��Û|Du��ú€�r<�†rÿ‹vü3Ò+R�ÿ�������è����j��
�J���l	È�~
������l	x���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����k�©����(�Ê�3�U�����3�U�(�Ê�
������
�J� �U	���
���� �U	j�»�Helv��v�ˆY��������������d�°X†<��"`ÿ������<†����A��
�Q�­�Á�¯
������­�Á�ð�K�Times New Roman CE�o§�����X[Æ8���Ôþ������8Æ����Obr. 1.6�b����¥�„�9�e�����¥�e�9�„������������v�	�J	d�����J	d�v�	��������
�J�ì���n�+�����ì���‚���Helv� New Roman CE������d�°X†<��"�ÿ������<†����h��
�J�e�P�Õ�ø�����e�P�H�¨�Symbol��������ÿ� ����`�`��°X†<��R|ÿ������<†����o��
�J�¾�(���C�����¾�(�R���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����r��
�J�'�
�·�������'�
�M�†�Helv��ö�������ÿ� ����`�`��°X†<��"Žÿ������<†����A��
�J�x�Ý��	ø�����x�Ý�ž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����S��
�J�ç�Š�€	������ç�Š�R�‹�Helv��ö�������ÿ� ����`�`��°X†<��"†ÿ������<†����A����d�©���å�=�����©���å�=�
�����ÿÿÿ�ÿÿÿ�����������©���©���¶���Ç���Ø���å���å���å�0�Ø�=�Ç�=�¶�=�©�0�©�����d�`	E�œ	������`	E�œ	��
�����ÿÿÿ�ÿÿÿ���
�������`	c�`	R�m	E�~	E��	E�œ	R�œ	c�œ	t��	��~	��m	��`	t�`	c���d�j�V�ž�Š�����j�V�ž�Š�
�����ÿÿÿ�ÿÿÿ�������P���j�p�j�a�u�V�„�V�“�V�ž�a�ž�p�ž���“�Š�„�Š�u�Š�j���j�p�
�J�Ž�/���<� ���Ž�/�†�
�News Serif EE�������
€d�³�Ñ�˜��
��ÿ�������Ì����+��
�J�¶�þ�&�¦�����¶�þ�H�¨�Symbol��������ÿ� ����`�`��°X†<��R|ÿ������<†����o��SM�� �������$�´ýõ���²���:�$�ÿ�õ�§
����
�����ÀÀÀ�ÿÿÿ���e�Š�R�Ê
��þ�À�$�§
¼�\�õ�ÿ�
�d�ç�ö�Ì�²
����ç�ö�Ì�²

�����ÀÀÀ�ÿÿÿ����Æ��	Æ�rç�Ô�ç�³�”�ö�Ù	ö��
ö�Ì�³�Ì�Ô�Ì�õ��
²
Ù	²
”�²
ç�õ�ç�Ô�
�J���¦�¥�Î�������¦�œ�(�Symbol�rif EE����è�þ3öë'‹ÆÑàÑàÄ�R�ÿ������ü&����a�F��7�Ð	ê�È�Ã�����N�÷�$�-�¹	-�$�’��������h�ê�È�«���Ã�Ð	Â���7�ø���¯	Ì�������Ú�$�(�����™	(������������ø� �Ž�Â�¯	Ì�����Ð	ž�¤�y�����Ð	y�¤�ž������������¹	™�º	‰
	���¹	™�º	‰
�����������º	®�»	‚�
���º	®�»	‚������������²	ÐýÀ	[���	�²	[�À	Ðý�������
�J�‹�´ý8	ñþ��
�‹�´ý•�=�Helv��÷�������ÿ� ����`�`��°X¶9��"õþ������9¶����o�Ð
�J�b�(���:�
���b�(�ž���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����A��
�J�P�û�=�
�����P�û�ž���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����A��
�J�"
��á
>���
�"
���� �Symbol�ƒÛ��Û|Du��ú€�r<�†rÿ‹vü3Ò+R�ÿ�������è����j��
�J�P�‘	ü�£
����P�‘	x���Helv��v�ˆY��������������d�°X6<��"�ÿ������<6����k�©����h�É�~�•�����~�•�h�É�
������
�J�Ô�z	S�5
����Ô�z	j�»�Helv��v�ˆY��������������d�°X¶9��"`ÿ������9¶����A��
�Q�Z�;�J�������Z�;�Ý�F�TimesEEW����jY\�î�����RYˆYÔXn4��"èþ������4n����Obr. 1.7�b������[�~	������~	����[������������²	ï�³	²�����²	²�³	ï�� �����
�J�ö	š�|
µ�����ö	š�†���Helv��v�ˆY��������������d�°X¶9��"�ÿ������9¶����a������ý	Ó�n
Ô�����ý	Ó�n
Ô�
����������½�ˆÿ¾�{�����½�{�¾�ˆÿ
 ���������«	€ÿ­�á�����«	á�­�€ÿ�������
�J��� þ¼�»ÿ������ þž���Helv��v�ˆY��������������d�°X†<��"�ÿ������<†����A��
�J�¥�UþI�àþ����¥�UþR�‹�Helv��÷�������ÿ� ����`�`��°X¶9��"‡ÿ������9¶����S����d�Ö�=���y�����Ö�=���y�
�����ÿÿÿ�ÿÿÿ���News SerÖ�[�Ö�J�ã�=�ô�=���=���J���[���l���y�ô�y�ã�y�Ö�l�Ö�[�
�d��	c�É	Ÿ������	c�É	Ÿ�
�����ÿÿÿ�ÿÿÿ���
��������	���	p�š	c�«	c�¼	c�É	p�É	��É	’�¼	Ÿ�«	Ÿ�š	Ÿ��	’��	����d�ž�{�Ú�·�����ž�{�Ú�·�
�����ÿÿÿ�ÿÿÿ���
����€7�ž�™�ž�ˆ�«�{�¼�{�Í�{�Ú�ˆ�Ú�™�Ú�ª�Í�·�¼�·�«�·�ž�ª�ž�™�
�J�m�¢�ø�¸�����m�¢�‹���News Serif EE�����ÿ���������������ÿ������������+����d�™�JÿÙ�‹ÿ ���™�JÿÙ�‹ÿ
�����ÿÿÿ�ÿÿÿ���Ò�ò�Ó�
�™�jÿ™�Xÿ§�Jÿ¹�JÿË�JÿÙ�XÿÙ�jÿÙ�}ÿË�‹ÿ¹�‹ÿ§�‹ÿ™�}ÿ™�jÿ
�K�ð���Í�‚�����ð���Ý�{�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"Àþ������@>����° ��SM��
�������¤�+�¦	£�X�����¤�8�7�������¤���7�8�
����������7�x�8�8�����7�8�8�x�
����������>�?�:	������>�?�:	��
��������d�p�f�¡�—�����p�f�¡�—�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿp�~�p�q�{�f�ˆ�f�–�f�¡�q�¡�~�¡�Œ�–�—�ˆ�—�{�—�p�Œ�p�~�����Š���‹�^�����Š���‹�^������������3�º�Ž�O�	���3�º�Ž�O������������–�È���H�
���–�H���È��������
�J�ù�¸�^�£���	�ù�¸�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����x�ÿ
�J�A	@�¦	+���
�A	@�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����y�ÿ
�J�«�+�����
���«�+�e�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����z�ÿ
�M�Ž���V	l�����Ž���È�ë�Helv�ÿÿÿÿÿÿÿýÛÿÿÿÿÿÿÿÿÿÿÿÿÿß€ÿßÿ"8ÿ������ÿÿ����A=A´��SM����������R�ÛÿV�
�*�����¯�C�j�«�����¯�C�j�«����������Z�R�¤���ä�����
�����ïïï�ÿÿÿ���ï�ÿÿÿ�����L�´�R���í�õ�Ñ�¹�c�7�ž�ä�D�®�n	8�ç�|��
ü���®�›�¤�����œ�B�W�ª�����œ�B�W�ª������������W�«�X�$�����W�«�X�$������������e�È�•�¾�����e�¾�•�È�
���������� �Ûÿ¡�Á����� �Á�¡�Ûÿ
����������§�Á�V�(�����§�Á�V�(�
��������d�8�s�q�¬�	���8�s�q�¬�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ8���8���D�s�T�s�e�s�q���q���q� �e�¬�T�¬�D�¬�8� �8�������U���V���
���U���V������������d�C���|�=���	�C���|�=�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿC� �C���O���_���p���|���|� �|�1�p�=�_�=�O�=�C�1�C� ���d�?�…�x�¾���
�?�…�x�¾�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ?�¡�?�‘�K�…�[�…�l�…�x�‘�x�¡�x�²�l�¾�[�¾�K�¾�?�²�?�¡�������Ï�ž�·�
�����Ï�ž�·������������ì���S�)�����ì���S�)������������j�Ï�%�"���
�j�"�%�Ï��������
�J�¥�p�2�[�����¥�p�†�ë�Helv��Ê������ ÿ• +���`�`�YÔX0Z¶4"8ÿ������@>����A�ÿ
�K�Ó�����
�����Ó���Ê�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������A´��
�J�Ú�¨�‹�“�����Ú�¨�e�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������x�ÿ
�J�Ç
ò�;�Ý�����Ç
ò�e�ë�Helv�€��À�Ï�%�s�
�������¶�Å�/�}�"8ÿ������������y�ÿ
�J���-�v���������-�e�ë�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿý"8ÿ������ÿÿ����z�ÿ����ì�
�£�Å�����£�Å�ì�
��������
�J�N�ƒ�¸�x�����N�ƒ�j�õ�Symbol��������������������������R8ÿ������������p������§�Á�b�)�����§�Á�b�)������������œ�Õ���Ü�����œ�Õ���Ü�
���������� �þ�Ò�Ä����� �Ä�Ò�þ������������Q�Q�R�ú�����Q�Q�R�ú�
������SM������������uÿJ�Ì�ä�����=�žÿÝ�ø�����=�žÿÝ�ø�
������������)�E�Ì�������Ì�E�)�
����������[�yÿ\�������\���[�yÿ
����������M�!�±�[�����M�!�±�[�
����������L�†�ƒ�)�����L�)�ƒ�†��������������ö�k�0�������ö�k�0������������¸���i�‰�	���¸���i�‰������������t�Â�%�I�
���t�Â�%�I������������K�¨�þ	����	�K���þ	¨������������Â�Ê�u�£���
�Â�£�u�Ê������������t�Ò�R�‰�
���t�Ò�R�‰������������C�G�R�������R���C�G������������t�§ÿ|�É���
�t�É�|�§ÿ�������
�J�p���ö�ö�����p���†�ë�Helv���øÌ�½�üÌ�	�Œ�°¤¢��6·��elef"8ÿ������»�����A�w
�K�m�yÿ7�d�����m�yÿÊ�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������A´��
�J�3�˜�˜�ƒ�����3�˜�e�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������x��
�J�å�F�J�1�����å�F�e�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������y��
�J�â�ÄÿG�¯�����â�Äÿe�ë�Helv�lef"8ÿ������»������lw�¸p���"8ÿ������������z����d�`�uÿ™�®ÿ����`�uÿ™�®ÿ
�����ÿÿÿ�ÿÿÿ���
ø�÷p���`�‘ÿ`��ÿl�uÿ|�uÿ��uÿ™��ÿ™�‘ÿ™�¢ÿ��®ÿ|�®ÿl�®ÿ`�¢ÿ`�‘ÿ��d�#���\�N�����#���\�N�
�����ÿÿÿ�ÿÿÿ���
ø�÷p���#�1�#�!�/���?���P���\�!�\�1�\�B�P�N�?�N�/�N�#�B�#�1�SM����������ÿ���$�­�±�����8�g�p�������8�g�p��������������æ�Á�­�=�����æ�Á�­�=�
����������$�8�T�c�����$�c�T�8�
����������T�8�ì�������T�8�ì���
����������[�5�\�1�����\�1�[�5�
����������c�~�›
@�����c�@�›
~������������ƒ�P�r�G�����ƒ�P�r�G������������\�!�]�­�	���\�­�]�!������������ª�¾�7���
���ª�¾�7��������������€�è�

º���	�€�è�

º������������?�û�Ò�‰���
�?�‰�Ò�û������������8�I�?���
���8���?�I������������i�ç�p�������i���p�ç������������ì�á���o���
�ì�o���á����������d�!�B�e�†�����!�B�e�†�
�����ÿÿÿ�ÿÿÿ�������ø���!�b�!�P�/�B�A�B�S�B�e�P�e�b�e�t�S�†�A�†�/�†�!�t�!�b���d�J�Ý�Ž�!�����J�Ý�Ž�!�
�����ÿÿÿ�ÿÿÿ�������ø���J�ÿ�J�ê�W�Ý�l�Ý�|�Ý�Ž�ê�Ž�ÿ�Ž���|�!�l�!�W�!�J���J�ÿ�
�J�ÿ�U�d�@�����ÿ�U�e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����x�>
�J�¿�¯�$�š�����¿�¯�e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����y�>
�J�µ�����������µ���e�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����z�>
�J�#�p�Ï�[�����#�p�†�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����A�>
�K�4�\�þ�G�����4�\�Ê�ë�Helv��������¡
Ô
������Ø
w<������"8ÿ������
x����A´��
�J�Ÿ�î�=�Ù�����Ÿ�î�ž�ë�Helv������ö�k�0���������ý�ì�u�:�"8ÿ������������O����d�6���z�^�����6���z�^�
�����ÿÿÿ�ÿÿÿ�������ø���6�:�6�(�D���V���h���z�(�z�:�z�L�h�^�V�^�D�^�6�L�6�:�SM����������ÿ�<ÿ^�6�è�
�d�g�<ÿØ	å�����g�<ÿØ	Ö�����������ÿÿÿ�����������g�	�g�
���<ÿ��<ÿ+�<ÿØ	
�Ø		�Ø	��+�Ö� �å���Ö�g���g�	���7�¥���B	8�����¸�õ�®
‹�3	õ�¸�À�
�����0¥�¸�r�8�°�„�B	������B�ˆ�.�Ñ�����B�Ñ�.�ˆ�
����������'�“�õ
6�����'�“�õ
6�
����������'�¡ÿ(�“�����'�“�(�¡ÿ
����������¿���&�0�����¿�0�&��������������À�¯�Î�>�	���À�¯�Î�>������������š�ª�°�7�
���°�7�š�ª����������������1�±���	�1�����±������������°�“�'�6���
�'�“�°�6������������+�†�h	o�
���+�†�h	o������������+���h	õ�����+���h	õ������������Q	ç�g	t���
�g	t�Q	ç������������6�¼�ñ�…�����6�…�ñ�¼������������i�d�l	Ô�����i�Ô�l	d��������������%�l	p�������%�l	p����������d�‹�ž�¸�Ë�����‹�ž�¸�Ë�
�����ÿÿÿ�ÿÿÿ���þä0� ���‹�´�‹�¨�•�ž�¡�ž�®�ž�¸�¨�¸�´�¸�Á�®�Ë�¡�Ë�•�Ë�‹�Á�‹�´���d�?	Þ�l	������?	Þ�l	��
�����ÿÿÿ�ÿÿÿ���þä0� ���?	ô�?	è�I	Þ�U	Þ�b	Þ�l	è�l	ô�l	��b	��U	��I	��?	��?	ô�
�J�á�¤�g�������á�¤�†�ë�Helv�ŸÞ�ï‘ë�âŸÈ�²²²�///��`O�¡bR�"8ÿ������b�����A�`
�K�Â	’�Œ
}�����Â	’�Ê�ë�Helv�bR�"8ÿ������b������7`^� ���"8ÿ������	Þ��öÿA´��
�J�c�ø�Û�í�����c�ø�x�õ�Symbol��"8ÿ������b������7`^� ���R8ÿ������	Þ����j�ò
�J�g�`ÿÌ�K�����g�`ÿe�ë�Helv�l��"8ÿ������b������7`^� ���"8ÿ������	Þ����z�ò
�J�ù
ÿ�^�ê�����ù
ÿ�e�ë�Helv�‹å�]MË��X�EU‹ì�ŽØƒì�Æ�®��ÿv"8ÿ������ãþ����y�M
�J�ÿ�´�d�Ÿ�����ÿ�´�e�ë�Helv�‹å�]MË��X�EU‹ì�ŽØƒì�Æ�®��ÿv"8ÿ������ãþ����x�MSM����������-�Z�€
D�>�����m�m�½�6�����m�6�½�m������������Ê�å�®�ê�����Ê�ê�®�å�
����������¶�æ�_
Ü�����¶�æ�_
Ü�
����������®�‡�¯�í�����®�í�¯�‡�
����������ß�Z�˜�Ï�����˜�Ï�ß�Z��0���������O�§���������O�§������������������F�Q	��	�������Q	F������������	�>�
���
���	���
�>������������o���ú�]���	�ú�]�o����0���������î�‡�ï�����
�î���ï�‡������������n�ç�p�z�
���n�z�p�ç������������Ý�v�ž�î�����Ý�v�ž�î����������������¨�û���
�����¨�û������������í���ä�������í���ä��������������u�5�l�<�����u�<�l�5������������o�d�p�.�����o�.�p�d��p���������Y�¦�…�D�����Y�¦�…�D��������
�J�-�Ì�å�·�����-�Ì�e�ë�Helv�w
�,�,�'��������¼����1�!��+"8ÿ������������x�ß
�J��
¨�€
“������
¨�e�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������y��
�J���Z�ƒ�E�������Z�e�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������z��
�J�å�£�g�^�����å�£�‚�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����m��
�J�?�1�•�ì�����?�1�V�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����n��
�J�����[�É���������V�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����p��
�J���F���1�������F�†�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������A�r
�K�;�¤���������;�¤�Ê�ë�Helv�€��à�\�…�D���������Ö�R���N�"8ÿ������������A´����d�ò�8�.�t�����ò�8�.�t�
�����ÿÿÿ�ÿÿÿ���Q�������ò�V�ò�E�ÿ�8���8�!�8�.�E�.�V�.�g�!�t���t�ÿ�t�ò�g�ò�V���d�I�Ú�…�������I�Ú�…���
�����ÿÿÿ�ÿÿÿ���Q�������I�ø�I�ç�V�Ú�g�Ú�x�Ú�…�ç�…�ø�…�	�x���g���V���I�	�I�ø�SM����������&�;�i�ë�h���f�&�ç�¤	&�����
�����ïïï�ÿÿÿ���ÿÿÿÿÿÿÿÿ��¾�¶�&�É�Á���Š���Š�w�Œ�¾�i�`�^�ø�Ç�&�¡���¤	]�¥�ì�'�=���©�/�ç�����ž�n�Ÿ���
���Ÿ���ž�n������������ž���Ÿ�}�����ž�}�Ÿ����0���������J�„�Ü�6���
�J�6�Ü�„�
����������Ü�„���ú�����Ü�„���ú�
����������Ü�Ò�Ý�„�����Ü�„�Ý�Ò�
����������(�ü�¦�0�����(�ü�¦�0������������ˆ�°�Z�(�����ˆ�(�Z�°������������¬�B�­���	���¬���­�B�
����������������¼�������¼����������������Ü�ö�Ý�„���	�Ü�„�Ý�ö��0�������d���X�Ê�£�
�����X�Ê�£�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^���x���d�‹�X�Ÿ�X�¶�X�Ê�d�Ê�x�Ê���¶�£�Ÿ�£�‹�£�������x���d���»�Ê���������»�Ê���
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^���Ü���È�Œ�»� �»�·�»�Ê�È�Ê�Ü�Ê�ó�·��� ���Œ�����ó���Ü���d�h���³�Ú���
�h���³�Ú�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^�h�¯�h�›�t���ˆ���Ÿ���³�›�³�¯�³�Æ�Ÿ�Ú�ˆ�Ú�t�Ú�h�Æ�h�¯�
�J�;��� �ü�����;���e�ë�Helv�æ��ÇFä��j�j�j&��FàPšÃ�—4ƒÄ
"8ÿ������j�����x��
�J���Õ�i�À�������Õ�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����y��
�J�/�´�”�Ÿ�����/�´�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����z��
�J�?�g�Æ�R�����?�g�e�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����c��
�J�������ë���������†�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����A��
�K���;�Ù�&�������;�Ê�ë�Helv�ƒÄ
"8ÿ������j������w�&ÿp���"8ÿ�������X����A´������O�P�Í�„�����O�P�Í�„��������
�J�œ�õ���ê�����œ�õ�j�õ�Symbol�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿR8ÿ������ÿÿ����p�ÿ��d�h�ó�³�>�����h�ó�³�>�
�����ÿÿÿ�ÿÿÿ���Vüÿv�Ä^�h���h�ÿ�t�ó�ˆ�ó�Ÿ�ó�³�ÿ�³���³�*�Ÿ�>�ˆ�>�t�>�h�*�h���SM����������Ê�5ÿð�Ÿ�L�����B�WÿÙ�������Ù�WÿB��������������c�#�_
������c���_
#��������������<ÿv	O�����v	O���<ÿ
����������c�#�_
������c���_
#������������;���T�Ÿ�����;�Ÿ�T���
����������T���©�ú�����T���©�ú�
����������T�­ÿU���	���T���U�­ÿ
����������Ø�…�[�"�
���Ø�…�[�"������������G�(�â�j���	�G�(�â�j������������â�d�ö	[���
�â�[�ö	d������������Ë�ô�Ì�[�
���Ë�[�Ì�ô������������F���á�Ñ�����F���á�Ñ������������I�á�µ�†���
�µ�á�I�†������������»���O�ß�����O���»�ß������������3�$�B�ƒ�����B�ƒ�3�$��������
�J�B�ƒ�ò�n�����B�ƒ�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������c�8
�J�,�˜�‘�ƒ�����,�˜�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������x�8
�J�‹�¿�ð�ª�����‹�¿�e�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������y�8
�J�—�âÿü�Í�����—�âÿe�ë�Helv�€��Ú�ü�é�[�!�������Ð�ò�ó�e�"8ÿ������������z�8��d�­�À�é�ü�����­�À�é�ü�
�����ÿÿÿ�ÿÿÿ�����������­�Þ�­�Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�Ü�ü�Ë�ü�º�ü�­�ï�­�Þ���d���ð�R�,�������ð�R�,�
�����ÿÿÿ�ÿÿÿ�����������������ý�#�ð�4�ð�E�ð�R�ý�R���R���E�,�4�,�#�,���������
�J�h�P�î�;�����h�P�†�ë�Helv��Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�"8ÿ�������ü����A��
�K�Ê��ÿÐ�z�����Ê��ÿÊ�ë�Helv��Í�º�À�Ë�À�Ü�À�é�Í�é�Þ�é�ï�"8ÿ�������ü��C�A´������ä�Ñ���������ä�Ñ����������������×�Ù�ë�Ð�����×�Ð�ë�Ù����������d�Õ�5ÿ��yÿ����Õ�5ÿ��yÿ
�����ÿÿÿ�ÿÿÿ�������������Tÿ��fÿ��yÿô�yÿá�yÿÕ�fÿÕ�TÿÕ�Aÿá�5ÿô�5ÿ��5ÿ��Aÿ��Tÿ����ô�rÿõ�Ù�����ô�Ù�õ�rÿ�����������ó�ß�Ê�b�����ó�ß�Ê�b��������SM��&���$���€�ÃÿÖ�™�e���F�z�f�¹
x�����
�����ïïï�ÿÿÿ���i�É�n�…���„�Œ�z�f�µ�À���ƒ�Ë�8�¢
ì�¹
x�����ª�±�v	8�����v	8�ª�±�
������
�d�ÿ�c�«�™�����µþ:���Ò�����������ÿÿÿ�����������i�Ý�ª�Y�«�ç�§�Z�¢�Ë�’�™�M�����¢�ÿ�
���œ���*���c�i�Ý�����€���‚�â�����€�â�‚���
����������{�Š�u�Ä�����{�Š�u�Ä�
����������z�Òÿ{�’�����{�’�z�Òÿ
����������‚�Ç�$	|�����‚�|�$	Ç������������‚�(�{���	���‚���{�(������������y�]�’�$�
���y�]�’�$������������“�¿�§�³���	�“�³�§�¿������������†� �ˆ�G���
�†�G�ˆ� ������������e���u�‡�
���e�‡�u��������������Œ�¹�^�~�����^�~�Œ�¹������������Ÿ�Á�§�=���
�§�=�Ÿ�Á������������¡�Ç�v�������¡�Ç�v����������
�J���Ä�{�¯�������Ä�e�ë�Helv��������SM��������������ð�­�"8ÿ�������ð����x��
�J�����Ö�l���������e�ë�Helv�€����ƒ�‚�������������~�‡�•�"8ÿ������������y��
�J�Þ�ÃÿC�®�����Þ�Ãÿe�ë�Helv��&�ƒ���ï�Ñ�
0������Ä�x�����"8ÿ�������•����z������‘�'�¥	������‘���¥	'������������“�Î�s�������“�Î�s��������������…	0�†	=�����†	=�…	0������������€�™��	U�����€�™��	U������������š�F��	:�����š�:��	F����������d�_���ˆ�)�����_���ˆ�)�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���_���_�	�h���s�������ˆ�	�ˆ���ˆ� ���)�s�)�h�)�_� �_�����d�X�”�š�Ö�����X�”�š�Ö�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���X�³�X� �d�”�w�”�Š�”�š� �š�³�š�Æ�Š�Ö�w�Ö�d�Ö�X�Æ�X�³�
�J�ñ	|�w
g�����ñ	|�†�ë�Helv����������������������������"8ÿ������������A��
�K�ý�“�Ç�~�����ý�“�Ê�ë�Helv����������������������������"8ÿ������������A´��
�J�|� �ô�������|� �x�õ�Symbol��������������������������R8ÿ������������j������l�ã�Ô��� ���Ô�ã�l����0�����
�J�ö	��i
÷�����ö	��s�õ�Symbol��{�<�|�’���������v�7���—�R8ÿ������������m����d�[	��ž	]�"� �[	��ž	]�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���[	:�[	(�i	��{	��Ž	��ž	(�ž	:�ž	M�Ž	]�{	]�i	]�[	M�[	:�����o�T�b�H�#���o�H�b�T������������c�'�e�N�$�"�c�N�e�'������������_���l�K�%�#�_���l�K����������d�Z���œ�E�&�$�Z���œ�E�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���Z�"�Z���f���y���Œ���œ���œ�"�œ�5�Œ�E�y�E�f�E�Z�5�Z�"���d�E�û�‡�=���%�E�û�‡�=�
�����ÿÿÿ�ÿÿÿ���"8ÿ�Ð���E���E���Q�û�d�û�w�û�‡���‡���‡�-�w�=�d�=�Q�=�E�-�E���SM����������³�qÿ����v�����–�êÿ—�ç�	���–�ç�—�êÿ� �����
�d�’�ð�"	1�����’�ð�"	1�����������ÿÿÿ�������€���’���’�ª���ð�Ú�ð�¨�ð�"	ª�"	��"	v�¨�1�Ú�1���1�’�v�’�������³�m�ò�����	�³���ò�m�
����������ë�m�×
‰�����ë�m�×
‰�
����������ë�qÿì�t�����ë�t�ì�qÿ
����������>�Ö�ž�Þ�����>�Ö�ž�Þ��������������¡�c�Ý�������Ý�c�¡��������������×���Å�������Å���×������������—�æ�˜�Ô�����˜�Ô�—�æ������������œ�§���ã�
���œ�§���ã������������­�s�p�Ý�����­�Ý�p�s������������ë�p�ì�m���
�ë�m�ì�p�� �����
�J���ê�s�Õ�������ê�e�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����x��
�J�²
����l�����²
��e�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����y��
�J�M�qÿ²�\�����M�qÿe�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����z��
�J�+���±�ö�����+���†�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����A��
�K�4�ˆÿþ�s�����4�ˆÿÊ�ë�Helv�€��ë�º�ì�m���������‘�`�F�Ç�"8ÿ������ �����A´��
�J�7�Q�´�������7�Q�R�»�Helv��Â�v���jY\�î�����RYˆYÔX0Z¾4"`ÿ������@>����v����d�y�žÿ¼�áÿ
���y�žÿ¼�áÿ
�����ÿÿÿ�ÿÿÿ���+
œ�Ê�ë�y�¿ÿy�«ÿ†�žÿš�žÿ­�žÿ¼�«ÿ¼�¿ÿ¼�Òÿ­�áÿš�áÿ†�áÿy�Òÿy�¿ÿ��d�í�Ç�"�ü�����í�Ç�"�ü�
�����ÿÿÿ�ÿÿÿ���w4.flt,Tí�á�í�Ò�ø�Ç���Ç���Ç�"�Ò�"�á�"�ñ���ü���ü�ø�ü�í�ñ�í�á���d�y�Þ�µ�����
�y�Þ�µ���
�����ÿÿÿ�ÿÿÿ���aradox.fy�ü�y�ë�†�Þ�—�Þ�¨�Þ�µ�ë�µ�ü�µ�
�¨���—���†���y�
�y�ü�������_�ë�Ï�������Ï�ë�_������������ä�_�ˆ�í�����ˆ�í�ä�_������������À�p�Ò�ì�����À�ì�Ò�p�
����������&�ü�y�������&���y�ü�
0�����
�J�����y�Ú���������`�À�Symbol��ä�g�ˆ�í���������Ú�]�’�÷�R`ÿ������������j��SM����������w�–�÷�¼�M�����w�s�\�Û�����w�Û�\�s�
����������\�{�Ö�·�����\�{�Ö�·�
����������\�´�]�{�����\�{�]�´�
����������±�‰�ˆ�������±�‰�ˆ������������������J�
�������
�J��������������€�õ���������€�����õ������������d�~�¥�t�	���d�t�¥�~������������Ü�,�¼�¼�
���Ü�,�¼�¼������������o	‘�)�˜���	�o	˜�)�‘������������½�¦�v	¶���
�½�¶�v	¦������������ï�—�Ï�'�
���ï�—�Ï�'������������¬�™�­�´�����¬�´�­�™������������¬�w�­�’���
�¬�’�­�w����������d�[�ß�¦�*�����[�ß�¦�*�
�����ÿÿÿ�ÿÿÿ���ÿÿàÿ����[���[�î�j�ß�€�ß�•�ß�¦�î�¦���¦���•�*�€�*�j�*�[���[�����d�–�Q�Ú�•�����–�Q�Ú�•�
�����ÿÿÿ�ÿÿÿ���ÿÿÿÿÿÿÿÿ–�s�–�`�¥�Q�¸�Q�Ë�Q�Ú�`�Ú�s�Ú�†�Ë�•�¸�•�¥�•�–�†�–�s�
�J�†�>���)�����†�>�e�ë�Helv�ÿçÿ÷oÿÿÿÿÿÿÿÿÿÿÿÿÿÿóïÿÿçÿ÷o"8ÿ������ÿÿ����x�ÿ
�J�’�Š�÷�u�����’�Š�e�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����y��
�J�°�–���������°�–�e�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����z��
�J�Û�õ�a�à�����Û�õ�†�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����A��
�K���¥�Ø���������¥�Ê�ë�Helv�ÿ÷o"8ÿ������ÿÿ�����ÿÿçÿ����"8ÿ�������ß����A´������Ê�€��
#�����Ê�#��
€�
������
�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0

$\left\{ A_nB_n\right\} _{n=1}^\infty $Arial CE,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,12,0,0,0,0,0

$\BF T_I=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 1 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_Z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Helv,34,12,0,0,0,0,0

$\BF T_{SO}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$T_{O_Z}=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_P=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ m & n & p & 1\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}+l\BF .\overline{c}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$

[Embedded]

189 .sdw 185142 475 0 0 

190 .sdw 185617 955 0 0 

225 .sdw 186572 569 0 0 

213 .sdw 187141 649 0 0 

275 .sdw 187790 468 0 0 

215 .sdw 188258 690 0 0 

216 .sdw 188948 655 0 0 

258 .sdw 189603 1263 0 0 

276 .sdw 190866 411 0 0 

277 .sdw 191277 1547 0 0 

278 .sdw 192824 3293 0 0 

259 .sdw 196117 1427 0 0 

260 .sdw 197544 3070 0 0 

261 .sdw 200614 1432 0 0 

262 .sdw 202046 1811 0 0 

263 .sdw 203857 2072 0 0 

264 .sdw 205929 1970 0 0 

265 .sdw 207899 607 0 0 

266 .sdw 208506 1322 0 0 

267 .sdw 209828 996 0 0 

268 .sdw 210824 1201 0 0 

269 .sdw 212025 1256 0 0 

270 .sdw 213281 1342 0 0 

271 .sdw 214623 1384 0 0 

272 .sdw 216007 1356 0 0 

273 .sdw 217363 1893 0 0 

274 .sdw 219256 1406 0 0 

282 .sdw 220662 1101 0 0 

281 .tex 221763 36 0 0 

280 .tex 221799 73 0 0 

279 .tex 221872 240 0 0 

254 .tex 222112 60 0 0 

253 .tex 222172 60 0 0 

252 .tex 222232 60 0 0 

251 .tex 222292 60 0 0 

250 .tex 222352 60 0 0 

249 .tex 222412 60 0 0 

248 .tex 222472 60 0 0 

247 .tex 222532 60 0 0 

246 .tex 222592 60 0 0 

245 .tex 222652 60 0 0 

102 .tex 222712 65 0 0 

101 .tex 222777 61 0 0 

100 .tex 222838 192 0 0 

98 .tex 223030 69 0 0 

97 .tex 223099 58 0 0 

96 .tex 223157 185 0 0 

84 .tex 223342 36 0 0 

83 .tex 223378 58 0 0 

82 .tex 223436 36 0 0 

80 .tex 223472 39 0 0 

79 .tex 223511 39 0 0 

75 .tex 223550 183 0 0 

74 .tex 223733 191 0 0 

73 .tex 223924 141 0 0 

72 .tex 224065 143 0 0 

55 .tex 224208 120 0 0 

54 .tex 224328 36 0 0 

53 .tex 224364 54 0 0 

52 .tex 224418 36 0 0 

51 .tex 224454 91 0 0 

47 .tex 224545 65 0 0 

45 .tex 224610 64 0 0 

44 .tex 224674 42 0 0 

43 .tex 224716 42 0 0 

42 .tex 224758 60 0 0 

41 .tex 224818 42 0 0 

40 .tex 224860 42 0 0 

39 .tex 224902 60 0 0 

37 .tex 224962 60 0 0 

36 .tex 225022 60 0 0 

48 .tex 225082 60 0 0 

49 .tex 225142 60 0 0 

50 .tex 225202 60 0 0 

66 .tex 225262 134 0 0 

67 .tex 225396 142 0 0 

68 .tex 225538 140 0 0 

69 .tex 225678 136 0 0 

71 .tex 225814 183 0 0 

108 .tex 225997 134 0 0 

145 .tex 226131 60 0 0 

146 .tex 226191 60 0 0 

221 .tex 226251 41 0 0 

222 .tex 226292 41 0 0 

223 .tex 226333 78 0 0 

256 .tex 226411 60 0 0 

00226473


		65535

		255

		65535

		25


_1076916717
+}��[ver]

	4

[sty]

	

[files]

[charset]

	82

	ANSI (Windows, IBM CP 1250)

[revisions]

	0

[prn]

	HP DeskJet 520 Printer

[port]

	LPT1:

[lang]

	2

[desc]

	Kapitola 1 zo skr<\}>pt "Po<\h><\m>ta<\h>ov<\a> geometria".

	

	

	

	

	1015440315

	66

	822980915

	4431

	9

	0

	0

	0

	0

	

	

	

	

	

	

	1

[fopts]

	0

	1

	0

	0

[lnopts]

	2

	Z<\a>kladn<\m> text

	1

[docopts]

	5

	2

[GramStyle]

	

[ParaNum]

	1

[tag]

	Z<\a>kladn<\m> text

	2

	[fnt]

		Times New Roman CE

		220

		0

		49152

	[algn]

		264

		2

		0

		0

		0

	[spc]

		33

		255

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Z<\a>kladn<\m> text

	0

	0

[tag]

	<\X><\a>dka

	3

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	<\X><\a>dka

	0

	0

[tag]

	Zna<\h>ka

	4

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		288

		288

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*0>

		360

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Zna<\h>ka

	0

	0

[tag]

	Zna<\h>ka 1

	5

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		288

		288

		288

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*5>

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Zna<\h>ka 1

	0

	0

[tag]

	<\H><\m>slo seznamu

	6

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		360

		360

		360

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*:>.

		360

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	<\H><\m>slo seznamu

	0

	0

[tag]

	Podnadpis

	7

	[fnt]

		Times New Roman CE

		240

		0

		49169

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		272

		2

		73

		73

		2

		100

	[brk]

		68

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		2

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Z<\a>kladn<\m> text

	0

	0

[tag]

	Nadpis

	8

	[fnt]

		Times New Roman CE

		260

		0

		49169

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		294

		2

		141

		73

		2

		100

	[brk]

		16

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		1

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Nadpis

	0

	0

[tag]

	Z<\a>hlav<\m>

	9

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Z<\a>hlav<\m>

	0

	0

[tag]

	Pata

	11

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Pata

	0

	0

[frm]

	1

	536871104

	7445

	4628

	10505

	5348

	0

	1

	3

	1 0 0 0 0 0 0

	0

	16777215

	189

	[frmname]

		Frame189

	[frmlay]

		5348

		3060

		1

		0

		0

		1

		4628

		0

		0

		2

		0

		0

		0

		0

		1

		7445

		10505

		0

	[isd]

		.X189

		.sdw

		

		1

		1

		0

		0

		3042

		64165

		100

		0

		384

		258

		0

		0

		1

		16

		17519

		24

		17519

		32

		17519

		40

		17519

		48

		17519

		56

		17519

		8

		17519

		808

		0

		8790

		4650

		11820

		5340

		65311

		64816

		1

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		4014

		21734

		21886

		0

		15503

		1882

		15503

		115

		14919

		192

		14919

		418

		21799

		487

		21799

		288

		14919

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535
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		33535
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		33023
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		49151
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		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930
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		32767

		255

		33535

		194

		63479
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		32896

		128

		16639

		112

		33279
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		33279
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		0

		65345

		50

		65346
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		65280
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		49215
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		40833
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		33472
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		17151

		249

		16639

		160

		61423

		239
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		114
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		30
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		0
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		0
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		207
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		224
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		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		10604

		4492

		4436

		154

		153

		155

		151

		0

		0

		8

		15623

		24

		15623

		32

		15623

		40

		15623

		16

		15623

		48

		15623

		0

		0

		.sdw

		65311

		720

		0

[frm]

	1

	536871104

	7310

	5808

	10505

	7338

	0

	1

	3

	1 0 0 0 0 0 0

	0

	16777215

	190

	[frmname]

		Frame190

	[frmlay]

		7338

		3195

		1

		0

		0

		1

		5808

		0

		0

		2

		0

		0

		46

		25972

		1

		7310

		10505

		0

	[isd]

		.X190

		.sdw

		

		1

		1

		0

		0

		3081

		63983

		100

		0

		384

		258

		0

		0

		1

		16

		17519

		24

		17519

		32

		17519

		40

		17519

		48

		17519

		56

		17519

		8

		17519

		816

		0

		8655

		5820

		11820

		7320

		0

		65416

		0

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		108

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		4006

		21734

		21886

		0

		15503

		1882

		15503

		115

		14919

		192

		14919

		418

		21799

		487

		21799

		288

		14919

		1

		0

		0

		17151

		30

		33279
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		65280

		0

		65280
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		32768
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		129
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		206

		49407
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		61378
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		57568
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		228
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		128

		49151

		24

		65535

		128

		65408

		128

		65410
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		40930
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		32767
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		63479
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		32896
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		33279
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		33279
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		50

		65346
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		65280

		255

		49215

		255

		40833

		226

		32896
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		24415
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		0
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		49664
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		64
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		41440
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		49791
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		207
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		228
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		36751
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		33535
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		58017

		255

		57792

		255

		49087

		255
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	288 0 102 1025 0 1 0 340 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

[edoc]

@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017
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		32767
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		33535

		194

		63479

		247
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#548,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,3601>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3601><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2984><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2984><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2790><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2790><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2790><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2790><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#426,9073><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3059><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2729><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,2729><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2729><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2729><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2729><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#533,2789><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2789><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2718>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2718><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2718><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2718><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2909><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3134><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3134><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2930><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2739><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2749><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2749><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,9073><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,9073><:f120,2Times New Roman CE,>



<+C><:#797,9073><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,2775><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 
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$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,3014><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2789><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2789><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2789><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,2789><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2718><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2718><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2718><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2909>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2930><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3034><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3034><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3034><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,2739><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,3192><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2596><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,3174><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,9073><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,9073><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,9073><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,9073><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9073><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,9073><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#812,3358><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#572,3358><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,2775><:f120,2Times New Roman CE,>



<+C><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,3014><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2789><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2789><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2789><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,2789><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2718><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2718><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2718><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2909>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2930><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3034><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3034><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3034><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,2739><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,3192><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2596><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,3174><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,9073><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,9073><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,9073><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,9073><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9073><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,9073><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#812,3358><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#572,3358><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,2775><:f120,2Times New Roman CE,>



<+C><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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�J�t�¢���������t�¢�ž�ë�Helv��ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿø�ÿÿÿÿ"8ÿ������ÿÿ����O��Arial CE,34,11,0,0,0,0,0

$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0

$\left\{ A_nB_n\right\} _{n=1}^\infty $Arial CE,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,12,0,0,0,0,0

$\BF T_I=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 1 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_Z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Helv,34,12,0,0,0,0,0

$\BF T_{SO}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$T_{O_Z}=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_P=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ m & n & p & 1\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}+l\BF .\overline{c}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,3014><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2789><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2789><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2789><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,2789><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2718><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2718><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2718><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2909>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2930><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3034><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3034><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3034><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,2739><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,3192><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2596><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,3174><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,9073><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,9073><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,9073><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,9073><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9073><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,9073><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#812,3358><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#572,3358><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,2775><:f120,2Times New Roman CE,>



<+C><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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$\frac 13$Arial CE,34,11,0,0,0,0,0

$\overline{AX}=\lambda (ABX)\BF .\overline{BX}$Arial CE,34,11,0,0,0,0,0

$\BF T_R=\left( \matrix s & 0 & 0 & 0 \\ 0 & s & 0 & 0 \\ 0 & 0 & s & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & \frac 1s\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{t}\overrightarrow{v}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{q}\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}\ \ \ $Arial CE,34,11,0,0,0,0,0

$\overline{0}=\left[ 0,0,0\right] $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=B-A=\left[ x_B,y_B,z_B\right] -\left[ x_A,y_A,z_A\right] =\left[ x_B-x_A,y_B-y_A,z_B-z_A\right] =\left[ a_1,a_2,a_3\right] =\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}\pm \overline{b}=\overline{c}$Arial CE,34,11,0,0,0,0,0

$B-A=\overline{AB}=\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{AB}=\overline{CD}=\overline{EF}=...,\ AB\equiv CD\equiv EF\equiv ...,\ AB\uparrow \uparrow CD\uparrow \uparrow EF\uparrow \uparrow ...$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{A^oA^S}$Helv,34,11,0,0,0,0,0

$\overline{a}$News Serif EE,18,12,0,0,0,0,0

$\perp $News Serif EE,18,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_S=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & v & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{OS\nu }=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & \cos \varphi  & \sin \varphi  & 0 \\ 0 & -\sin \varphi  & \cos \varphi  & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ c & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{PS_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & c & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=C-B=(x_c,y_c,z_c,1)-(x_b,y_b,z_b,1)=(x_c-x_b,y_c-y_b,z_c-z_b,0)=(x_u,y_u,z_u,0)$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=\overline{BC}$Helv,34,11,0,0,0,0,0

$\overline{a}$Arial CE,34,11,0,0,0,0,0

$x_a=\frac{a_1}{a_4},\ y_a=\frac{a_2}{a_4},\ z_a=\frac{a_3}{a_4}$Arial CE,34,11,0,0,0,0,0

$\left\{ A_nB_n\right\} _{n=1}^\infty $Arial CE,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{k}$Helv,34,11,0,0,0,0,0

$\overrightarrow{h}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,12,0,0,0,0,0

$\BF T_I=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_\pi }=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & -1 & 1 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_{S_Z}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Helv,34,12,0,0,0,0,0

$\BF T_{SO}=\left( \matrix -1 & 0 & 0 & 0 \\ 0 & -1 & 0 & 0 \\ 0 & 0 & -1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$T_{O_Z}=\left( \matrix \cos \varphi  & \sin \varphi  & 0 & 0 \\ -\sin \varphi  & \cos \varphi  & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_P=\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ m & n & p & 1\endmatrix \right) $Helv,34,11,0,0,0,0,0

$\overrightarrow{r}\overrightarrow{s}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{OP}$Arial CE,34,11,0,0,0,0,0

$\overline{a}=k\BF .\overline{b}+l\BF .\overline{c}$Helv,34,11,0,0,0,0,0

$\overrightarrow{p}\overrightarrow{q}$
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	[algn]

		264

		2

		0

		0

		0
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		33

		255

		2

		0

		0

		2
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		4
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		8

		0

		2

		0
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		1

		1

		10

		10

		1

	[spec]

		0
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		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	Z<\a>kladn<\m> text

	0
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	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33
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		2
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		2
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	[brk]

		4
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		8
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		1
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		1

		10

		10

		1
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		0
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		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	0
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[tag]
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	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		288

		288

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*0>

		360

		2

		1
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		0

		0
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	[nfmt]

		24

		1

		2
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[tag]
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		Times New Roman

		240

		0
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	[algn]

		1

		2

		288

		288

		288

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1
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		0

		0
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		2

		1

		0

		0

		0
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	[nfmt]

		24

		1

		2

		,
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[tag]
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	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		360

		360

		360

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*:>.

		360

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	0
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	Podnadpis

	7

	[fnt]

		Times New Roman CE

		240

		0

		49169

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		272

		2

		73

		73

		2

		100

	[brk]

		68

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		2

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	0
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[tag]

	Nadpis

	8

	[fnt]

		Times New Roman CE

		260

		0

		49169

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		294

		2

		141

		73

		2

		100

	[brk]

		16

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		1

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	Nadpis

	0
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	9
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		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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		240

		0
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	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10
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		0
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		0

		2

		1

		0
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	7445
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	5348
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		0

		1
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		0

		0

		2

		0

		0

		0

		0

		1

		7445

		10505
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		.X189
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		1

		1

		0

		0

		3042

		64165

		100

		0

		384

		258

		0

		0

		1

		16

		17519

		24

		17519

		32

		17519

		40

		17519

		48

		17519

		56

		17519

		8

		17519

		3692

		0

		8790

		4650

		11820

		5340

		65311

		64816

		1

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		20094

		21734

		21886

		0

		15503

		1882

		15503

		115

		14919

		192

		14919

		418

		21799

		487

		21799

		288

		14919

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		10604

		4492

		4436

		154

		153

		155

		151

		0

		0

		8

		15623

		24

		15623

		32

		15623

		40

		15623

		16

		15623

		48

		15623

		0

		0
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		720
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	[frmname]
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	[frmlay]

		7338

		3195

		1

		0

		0

		1

		5808

		0

		0

		2

		0

		0

		46

		25972

		1

		7310

		10505

		0

	[isd]

		.X190
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		1

		1

		0

		0

		3081

		63983

		100

		0

		384

		258

		0

		0

		1

		16

		17519

		24

		17519

		32

		17519

		40

		17519

		48

		17519

		56

		17519

		8

		17519

		3688

		0

		8655

		5820

		11820

		7320

		0

		65416

		0

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		108

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		20094

		21734

		21886

		0

		15503

		1882

		15503

		115

		14919

		192

		14919

		418

		21799

		487

		21799

		288

		14919

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		4492

		3576

		3020

		154

		153

		155

		151

		1

		0

		8

		15623

		24

		15623

		32

		15623

		40

		15623

		16

		15623

		48

		15623

		0

		0

		.sdw

		0

		120

		0
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	1
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	6525

	7621
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	[frmname]
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	[frmlay]

		9541

		3975

		1

		0

		0

		1

		7621

		0

		0

		2

		0

		120

		197

		2

		1

		6525

		10500

		0

	[isd]

		.X225
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		1

		1

		0

		0

		3715

		63806

		100

		0

		384

		258

		0

		0

		1

		16

		17519

		24

		17519

		32

		17519

		40

		17519

		48

		17519

		56

		17519

		8

		17519

		3684

		0

		7875

		7635

		11820

		9525

		0

		0

		0

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		21248

		28025

		28514

		108

		26994

		8294

		17733

		0

		0

		0

		0

		0

		0

		0

		0

		0

		20992

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360

		720

		2

		1

		0

		20094

		21734

		21886

		0

		15503

		1882

		15503

		115

		14919

		192

		14919

		418

		21799

		487

		21799

		288

		14919

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		5340

		4336

		4280

		154

		153

		155

		151

		2

		0

		8

		15623

		24

		15623

		32

		15623
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		.X213
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		1

		1

		0

		0

		3793

		64874

		100

		0
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		0

		0

		1

		16

		13631

		24

		13631

		32

		13631

		40

		13631

		48

		13631

		56

		13631

		8

		13631

		3808

		0

		6360

		6825

		10155

		7290

		65446

		65296

		1

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		25939

		26994

		8294

		17733

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		200

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		360
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		2

		1

		0

		19750

		18438

		13990

		0

		14223
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		14223

		115

		4359

		192

		4359

		418

		4271

		487

		4271

		288

		4359

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65
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		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384
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		0
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		161
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		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162
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		0

		10604
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@Nadpis@<:#308,9073><:f260,2Times New Roman CE,0,0,0>1 Geometrick<\i> priestory a transform<\a>cie<:f>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



<:#264,9073><:f220,,>



@Podnadpis@<:#284,9073><:f240,,>1.1 Euklidovsk<\}> priestor<:f220,,> <:f220,BHelv,><+!>E<+&>3<-!><-&><:f>



<+C><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>Z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi priestoru s<\z> body, priamky a roviny. Pomocou nich vytv<\a>rame zlo</^>itej</Z>ie geometrick<\i> 

<\z>tvary - <\h>iary, plochy a teles<\a>. Incidencia bodu a priamky, incidencia bodu a roviny, rel<\a>cia "le</^>a</]> medzi", zhodnos</]> 

<\z>se<\h>iek a zhodnos</]> uhlov s<\z> z<\a>kladn<\}>mi vz</]>ahmi medzi z<\a>kladn<\}>mi geometrick<\}>mi 

<\z>tvarmi, ktor<\i> opisuje s<\z>stava axi<\s>m vymedzuj<\z>ca pojem geometrie. Euklidovsk<\}> priestor vymedzuje Hilbertova axiomatick<\a> s<\z>stava. Obsahuje dvadsa</]>jeden axi<\s>m rozdelen<\}>ch do piatich skup<\m>n.<:f>



<+C><:S+-1><:#240,6028><:f200,,>



<:S+-1><:#284,6028><:f240,,><+!>I. Axi<\s>my incidencie<-!>



<:S+-1><:#264,6028><:f220,,>



<+C><:#264,9073><:f220,2Times New Roman CE,0,0,0>	Opisuj<\z> rel<\a>cie vz<\a>jomnej polohy bodov, priamok a rov<\m>n.



<+C><:#96,5893><:f80,2Times New Roman CE,0,0,0>



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>1<-'>: Dvoma r<\t>znymi bodmi prech<\a>dza pr<\a>ve jedna priamka.



<+C><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>2<-'>: Ka</^>d<\a> priamka obsahuje aspo<\r> dva r<\t>zne body.



<+C><:I0,0,270,0><:#528,5893><:f220,2Times New Roman CE,0,0,0>I<+'>3<-'>: Existuje aspo<\r> jedna trojica navz<\a>jom r<\t>znych nekoline<\a>rnych (nele</^>iacich na jednej priamke) bodov.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>4<-'>: Ka</^>d<\i> tri nekoline<\a>rne body obsahuje jedin<\a> rovina.



<+C><:I0,0,270,0><:#264,5893><:f220,2Times New Roman CE,0,0,0>I<+'>5<-'>: Ka</^>d<\a> rovina obsahuje aspo<\r> jeden bod.



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>6<-'>: Ak dva r<\t>zne body priamky le</^>ia v rovine, tak v nej



<:I0,0,270,0><:R1,12,1,236,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5108><:f220,2Times New Roman CE,0,0,0>	le</^>ia <:f><:f220,2Times New Roman CE,0,0,0>v</Z>etky body tejto priamky.<:f>



<:I0,0,270,0><:R><:#264,5108><:f220,2Times New Roman CE,0,0,0>I<+'>7<-'>: Existuje </Z>tvorica bodov nele</^>iacich v jednej rovine.



<+C><:I0,0,270,0><:#528,5108><:f220,2Times New Roman CE,0,0,0>I<+'>8<-'>: Ak dve r<\t>zne roviny maj<\z> spolo<\h>n<\}> jeden bod, maj<\z> spolo<\h>n<\z> priamku, ktor<\a> t<\}>mto bodom prech<\a>dza.



<+C><:I0,0,270,0><:#240,5108><:f><:f200,2Times New Roman CE,0,0,0>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0><+!>II. Axi<\s>my usporiadania<-!>



<:I0,0,270,0><:#264,5108><:f220,2Times New Roman CE,0,0,0>



<:I0,0,0,0><:#558,9073><:f220,2Times New Roman CE,0,0,0>	Vymedzuj<\z> z<\a>kladn<\}> vz</]>ah "le</^>a</]> medzi", ktor<\}> ozna<\h><\m>me znakom 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>. Skuto<\h>nos</]>, 

</^>e bod <:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0> le</^><\m> medzi bodmi 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0> a <:f220,BHelv,0,0,0>B<:f220,2Times New Roman CE,0,0,0>, budeme zapisova</]> symbolicky 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.



<:I0,0,0,0><:#96,9073><:f80,2Times New Roman CE,0,0,0>



<+C><:I0,0,384,0><:#558,5258><-!><:f220,2Times New Roman CE,0,0,0>II<+'>1<-'>: Ak plat<\m> <:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>, potom 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> s<\z> navz<\a>jom r<\t>zne body jednej priamky a plat<\m> aj 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>BCA<:f220,2Times New Roman CE,0,0,0>).<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>2<-'>: Ku ka</^>dej dvojici r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f220,2Times New Roman CE,0,0,0>,<:f220,BHelv,0,0,0> B<:f220,2Times New Roman CE,0,0,0> existuje na priamke 

<:f220,BHelv,0,0,0>AB<:f220,2Times New Roman CE,0,0,0> aspo<\r> jeden tak<\}> bod 

<:f220,BHelv,0,0,0>C<:f220,2Times New Roman CE,0,0,0>, </^>e plat<\m> 

<:f220,rSymbol,0,0,0>d<:f220,2Times New Roman CE,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f220,2Times New Roman CE,0,0,0>)<:f220,2Times New Roman CE,0,0,0>.<:f>



<+C><:I0,0,384,0><:S+-1><:f220,2Times New Roman CE,0,0,0>II<+'>3<-'>: Z troch r<\t>znych bodov 

<:f220,BHelv,0,0,0>A<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> B<:f><:f220,2Times New Roman CE,0,0,0>,<:f><:f220,BHelv,0,0,0> C<:f220,2Times New Roman CE,0,0,0> jednej priamky najviac jeden le</^><\m> medzi zvy</Z>n<\}>mi dvoma, plat<\m> 

pr<\a>ve jeden zo vz</]>ahov<:f200,2News Serif EE,0,0,0> <:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ABC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0> d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>ACB<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>, 

<:f220,rSymbol,0,0,0>d<:f200,BHelv,0,0,0>(<:f220,BHelv,0,0,0>BAC<:f200,BHelv,0,0,0>)<:f200,2News Serif EE,0,0,0>.<:f> 



<+C><:I0,0,384,0><:S+-1>II<+'>4<-'>: (Paschova axi<\s>ma) Ak priamka <:f,BHelv,>p <:f>le</^><\m> v rovine trojuholn<\m>ka 

<:f,BHelv,>ABC<:f>, neprech<\a>dza ani jedn<\}>m z jeho vrcholov a pret<\m>na jednu jeho stranu vo vn<\z>tornom bode, tak m<\a> spolo<\h>n<\}> bod e</Z>te aspo<\r> s jednou zo zvy</Z>n<\}>ch dvoch str<\a>n trojuholn<\m>ka (pretne ju vo vn<\z>tornom bode).



<+C><:I0,0,384,0><:S+-1><:f200,,>



<+C><:S+-1><:f220,2Times New Roman CE,><+!>III. Axi<\s>my zhodnosti<:f>



<+C><:S+-1><+!><:f200,,>



<:S+-1>	<:f220,2Times New Roman CE,>Opisuj<\z> zhodnos</]> <\z>se<\h>iek a uhlov, pomocou ktorej sa zav<\a>dza pojem zhodnosti aj pre 

<\o>al</Z>ie geometrick<\i> <\z>tvary. Ku ka</^>dej dvojici <\z>se<\h>iek  

<:f220,BHelv,>U<+'><+!>1<-'><-!><:f240,,>, <:f220,BHelv,>U<+'><+!>2<-'><-!><:f240,,> 

<:f220,2Times New Roman CE,> je priraden<\}> pr<\a>ve jeden z v<\}>rokov 

<:f220,BHelv,> U<+'>1 <-'><-!><+!><:f240,rSymbol,> </z><-!><:f220,BHelv,> U<+'>2<:f240,,> 

<-'>, <:f220,BHelv,>U<+'>1 <-'><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> U<+'>2<-'><:f220,2Times New Roman CE,>  a  ku  ka</^>dej  dvojici  uhlov  

<:f220,"Math C,><\X><:f220,2Times New Roman CE,><:A42>,  <:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A41>  pr<\a>ve  jeden  z  v<\}>rokov   

<:f><:f220,"Math C,><\X><:f><:A40><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:f><:f220,2Times New Roman CE,><:A12>,<:f><:f220,"Math C,> 

<\X><:A11><:f><:f220,BHelv,><-!> <:f><+!><:f240,rSymbol,></z><-!><:f><:f220,BHelv,> 

<:f><:f220,"Math C,><\X><:A10><:f><:f220,2Times New Roman CE,>.<:f>



<+C><:I0,0,399,0><:S+-1><:f220,2Times New Roman CE,><-!>III<+'>1<-'>: Ak je <+!><:f220,BHelv,>U<-!><:f220,,> 

<\z>se<\h>ka a <:A39> polpriamka, ktor<\a> m<\a> za<\h>iatok v bode 

<:f220,BHelv,>O<:f220,,>, potom na <:A38> existuje tak<\}> bod <:f220,BHelv,>A<:f220,,>, 

</^>e <:f220,BHelv,>U<+!><:f220,,> <:f220,rSymbol,></z><:f220,,> <:f220,BHelv,><-!>OA<:f220,,>.<:f>



<+C><:I0,0,399,0><:S+-2><:#418,4924>III<+'>2<-'>: Pre ka</^>d<\z> <\z>se<\h>ku<:f,BHelv,> AB<:f> plat<\m> 

<:f,BHelv,>AB <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> BA<:f>.



<:I0,0,407,0><:S+-1><:R1,12,1,399,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f,BHelv,> U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'>, potom 

<:f,BHelv,>U<+'><+!><:f>2<-'> <-!><+!><:f,rSymbol,></z><:f><-!><:f><:f,BHelv,> U<+'><+!><:f>1<-!><-'>. Ak 

<:f,BHelv,>U<+'><+!><:f>1<-'> <:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f> a<:f,BHelv,> U<+'><+!><:f>2<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<:f>, 	potom <:f,BHelv,>U<+'><+!><:f>1<-'> 

<:f,rSymbol,></z><:f><:f,BHelv,><-!> U<+'><+!><:f>2<-!><-'> .



<:I0,0,441,0><:S+-1><:R><:#279,9073>III<+'>3<-'>: Ak plat<\m><:f,rSymbol,> d<:f>(<:f,BHelv,>ABC<:f>), 

<:f,rSymbol,>d<:f>(<:f,BHelv,>A'B'C'<:f>) a <:f,BHelv,>AB <+!><:f,rSymbol,></z><:f><:f,BHelv,><-!> A'B'<:f>, 

<:f,BHelv,>BC <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> B'C'<:f>, potom 

<:f,BHelv,>AC<+!><:f><:f,rSymbol,> </z><:f><:f,BHelv,><-!> A'C'<:f>.



<+C><:I0,0,441,0><:S+-1>III<+'>4<-'>: Ak je dan<\}> <:f220,"Math C,><\X><:f><:A37> a polrovina (<:f,BHelv,>hA<:f>) s hranicou 

<:f,BHelv,>h<:f>, na ktorej je zvolen<\a> polpriamka <:A36> so za<\h>iatkom 

<:f,BHelv,>O<:f>, potom existuje pr<\a>ve jedna polpriamka <:A35>so za<\h>iatkom v bode 

<:f,BHelv,>O<:f> a le</^>iaca v polrovine (<:f,BHelv,>hA<:f>) tak<\a>, 

</^>e <:f220,"Math C,><\X><:f><:A34><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:f><:A9>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>III<+'>5<-'>: Pre ka</^>d<\}> uhol plat<\m> <:f220,"Math C,><\X><:f><:A57><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A8><:f>.



<:I0,0,441,0><:S+-2><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak plat<\m> <:f220,"Math C,><\X><:f><:A43><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A7><:f>,  potom plat<\m> <:f220,"Math C,><\X><:f><:A44><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A6><:f>. 



<:I0,0,441,0><:S+561><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ak <:f220,"Math C,><\X><:f><:A45><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A5><:f> a <:f220,"Math C,><\X><:f><:A52><:f,BHelv,> 

<+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> <:f><:f220,"Math C,><\X><:A4><:f>, potom 

<:f220,"Math C,><\X><:f><:A53><:f,BHelv,> <+!><:f><:f,rSymbol,></z><:f><:f,BHelv,><-!> 

<:f><:f220,"Math C,><\X><:A3><:f>.



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#846,5613>III<+'>6<-'>: Nech s<\z> dan<\i> dva trojuholn<\m>ky <:f,rSymbol,>D<:f,BHelv,>ABC<:f>, 

<:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f> a nech plat<\m>: <:f,BHelv,>AB<:f,rSymbol,> 

</z><:f,BHelv,> A'B'<:f>, <:f,BHelv,>AC <:f,rSymbol,></z><:f,BHelv,> A'C<:f><:f,BHelv,>'<:f>, 

<-!><:f,rSymbol,> <:f><:f220,"Math C,><\X><:f><:f,BHelv,>BAC<:f> <:f,rSymbol,></z><:f,rSymbol,> 

<:f><:f220,"Math C,><\X><:f><:f,BHelv,>B'A'C'<:f>. Potom <:f,rSymbol,>D<:f,BHelv,>ABC<:f> 

<:f,rSymbol,></z><:f> <:f,rSymbol,>D<:f,BHelv,>A'B'C'<:f>.<-!><-!><-!>



<+C><:I0,0,441,0><:R1,12,1,441,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,5613>



<:S+-1><:R><:#264,5613><:f220,,><-!><+!>I<-!><:f><+!><:f220,,>V. Axi<\s>my spojitosti<-!><:f>



<:S+-1><:#264,5613>



<+C><:S+-1><:f200,2News Serif EE,0,0,0>	<:f220,2Times New Roman CE,0,0,0>	Umo</^><\r>uj<\z> meranie 

<\z>se<\h>iek, ktor<\i> mus<\m> vyhovova</]> ur<\h>it<\}>m prirodzen<\}>m po</^>iadavk<\a>m. D<\e></^>ka 

<\z>se<\h>ky mus<\m> by</]> nez<\a>visl<\a> od miesta, na ktorom sa meranie uskuto<\h><\r>uje a 

</^>iadna nesmie by</]> nulov<\a> alebo z<\a>porn<\a>. <\Z>se<\h>ka sa mus<\m> da</]> odmera</]> po 

<\h>astiach, pri<\h>om jej d<\e></^>ka sa rovn<\a> s<\z><\h>tu d<\e></^>iek 

<\h>iastkov<\}>ch <\z>se<\h>iek. Mus<\m> existova</]> aspo<\r> jedna 

<\z>se<\h>ka jednotkovej d<\e></^>ky. Archimedova axi<\s>ma (pozri str. 11) je v<\}>sledkom ve</~>k<\i>ho mno</^>stva sk<\z>senost<\m> z r<\t>znych meran<\m> a zaru<\h>uje merate</~>nos</]> 

<\z>se<\h>iek. Ka</^>dej <\z>se<\h>ke mo</^>no priradi</]> re<\a>lne 

<\h><\m>slo, ktor<\i> je jej d<\e></^>kou. Nezaru<\h>uje v</Z>ak, 

</^>e ka</^>d<\i> re<\a>lne <\h><\m>slo je d<\e></^>kou aspo<\r> jednej 

<\z>se<\h>ky. T<\z>to skuto<\h>nos</]> zaru<\h>uje Cantorova axi<\s>ma.



<+C><:S+-1><:#264,9073><:f220,2Times New Roman CE,>IV<+'>1<-'>: (Archimedov v<\}>rok)<:f>



<+C><:f220,2Times New Roman CE,>Nech s<\z> na priamke dan<\i> body <:f220,BHelv,>A<:f220,,>, 

<:f220,BHelv,>A<+'><:f220,,>1<-'> a <:f220,BHelv,>B<:f220,,> tak<\i>, 

</^>e <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'><:f220,,>1<:f220,BHelv,><-'>B<:f220,,>). Ak na priamke definujeme postupnos</]> bodov 

<:f220,BHelv,>A<+'><:f220,,>1<-'>, <:f220,BHelv,>A<+'><:f220,,>2<-'>, ... , 

<:f220,BHelv,>A<+'>k<:f220,,>-1<-'>, <:f220,BHelv,>A<+'>k<-'><:f220,,>, 

<:f220,BHelv,>A<+'>k<:f220,,>+1<-'>, ...



<+C><:#264,3968><:f220,,>s podmienkami:



<+C><:#279,3968><:f220,,>	1. <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>A<+'>k<:f220,,>-1<:f220,BHelv,><-'>A<+'>k<-'>A<+'>k<:f220,,>+1<-'>)				



<+C><:#279,3968><:f220,,>	2. <:f220,BHelv,>A<+'>k<-'>A<+'>k<:f220,,>+1<:f220,rSymbol,><-'></z><:f220,BHelv,>AA<+'><:f220,,>1<-'> ,<:f>



<+C><:#144,9073><:f120,,>



<+C><:#279,9073><:f220,,>ktor<\i> platia pre ka</^>d<\i> prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>k<:f220,,>, potom existuje prirodzen<\i> <\h><\m>slo 

<:f220,BHelv,>n<:f220,,> tak<\i>, </^>e neplat<\m> <:f220,rSymbol,>d<:f220,,>(<:f220,BHelv,>AA<+'>n<-'>B<:f220,,>).<:f>



<+C><:#264,9073>



<+C><:#1071,9073><:f200,,>	<:f220,,>Archimedova axi<\s>ma zaru<\h>uje existenciu <+!>miery<-!> 

<\z>se<\h>iek <:f220,BHelv,>m(U)<:f220,,> - funkcie definovanej na mno</^>ine v</Z>etk<\}>ch 

<\z>se<\h>iek so </Z>pecifick<\}>mi vlastnos</]>ami (kladn<\a>, adit<\m>vna, monot<\s>nna), ktorej obor hodn<\t>t je mno</^>ina nez<\a>porn<\}>ch re<\a>lnych 

<\h><\m>sel. Ka</^>d<\a> <\z>se<\h>ka, pre ktor<\z> plat<\m> <:f220,BHelv,>m(J)=1<:f220,,>, sa naz<\}>va 

<+!>jednotkov<\a> <\z>se<\h>ka<-!> (alebo jednotka) miery <\z>se<\h>iek<:f220,BHelv,> m(U)<:f220,,>.<:f>



<+C><:#264,9073><:f220,,>



<+C><:#264,9073><:f220,,>IV<+'>2<-'>: (Cantorov v<\}>rok)



<+C><:f220,,>Nech je na priamke <:f220,BHelv,>p<:f220,,> dan<\a> postupnos</]> do seba zapadaj<\z>cich 

<\z>se<\h>iek <:A33> (<:f220,BHelv,>A<+'>k<-'><:f220,,>B<:f220,BHelv,><+'>k<-'><:f220,rSymbol,><\L> 

<:f220,BHelv,>A<+'>i<-'><:f220,,>B<:f220,BHelv,><+'>i<-'><:f220,,>, 

<:f220,BHelv,>i<<k<:f220,,>) tak<\a>, </^>e pre </~>ubovo</~>n<\z> 

<\z>se<\h>ku <:f220,BHelv,>CD<:f220,,> existuje v tejto postupnosti 

<\z>se<\h>ka <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,,>, ktor<\a> je jej 

<\h>as</]>ou, <:f220,BHelv,>A<+'>k<-'>B<+'>k<-'><:f220,rSymbol,><\L><:f220,BHelv,>CD<:f220,,>. Potom na priamke 

<:f220,BHelv,>p<:f220,,> existuje bod <:f220,BHelv,>M<:f220,,>, pre ktor<\}> plat<\m>, 

</^>e je bodom ka</^>dej <\z>se<\h>ky z danej postupnosti.



<+C><:#96,9073><:f80,,>	<:f>



<:f220,,>	Ak <:f220,BHelv,>m<:f220,,> je </~>ubovo</~>n<\a> miera 

<\z>se<\h>iek a <:f220,BHelv,>a <:f220,,>je </~>ubovo</~>n<\i> kladn<\i> re<\a>lne 

<\h><\m>slo<:f220,BHelv,>, <:f220,,>Cantorova axi<\s>ma zaru<\h>uje existenciu 

<\z>se<\h>ky <:f220,BHelv,>U<:f220,,>, pre ktor<\z><:f220,2News Serif EE,> plat<\m><:f220,BHelv,> m(U) 

<:f220,rSymbol,>=<:f220,BHelv,> a<:f220,,>. 



<:f220,,>	Pojem <:f220,2Times New Roman CE,><+!>d<\e></^>ka <\z>se<\h>ky<:f220,2News Serif EE,> 

<:f220,BHelv,><-!>AB <:f220,,>(vzdialenos</]> bodov <:f220,BHelv,>A, B<:f220,,>) mo</^>no definova</]> po ur<\h>en<\m> jednotky danej miery 

<\z>se<\h>iek<:f220,BHelv,>  m<:f220,,>(U)  <:f><:f220,2News Serif EE,>ako hodnotu tejto funkcie, plat<\m> 

<:f220,BHelv,>|AB| = m(AB).<:f220,,> Vzdialenos</]> dvoch <\z>tvarov je najmen</Z>ia zo vzdialenost<\m> v</Z>etk<\}>ch dvoj<\m>c bodov, z ktor<\}>ch jeden patr<\m> jedn<\i>mu a druh<\}> druh<\i>mu 

<\z>tvaru. Podobn<\}>m sp<\t>sobom mo</^>no definova</]> aj ve</~>kos</]> uhla.



<:f220,,>	Prv<\i> </Z>tyri skupiny axi<\s>m tvoria absol<\z>tnu geometriu (pozri str. 12). Doplnen<\m>m piatej skupiny mo</^>no vybudova</]> euklidovsk<\z> alebo neeuklidovsk<\z> geometriu, pod</~>a formy jej jedinej axi<\s>my.<:f>



<:f240,,>



<:S+-1><:f220,,><+!>V. Axi<\s>ma rovnobe</^>nosti<-!><:f>



<:S+-1><+!><:f220,,>



<:S+-1><:f220,,>V<+'>E<-'>: (Euklidova axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dza pr<\a>ve jedna priamka rovnobe</^>n<\a> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f220,,>V<+'>L<-'>: (Loba<\h>evsk<\i>ho axi<\s>ma)



<+C><:S+-1><:f220,,>Bodom nele</^>iacim na danej priamke prech<\a>dzaj<\z> aspo<\r> dve priamky rovnobe</^>n<\i> s danou priamkou.



<+C><:S+-1><:f220,,>



<:S+-1><:f200,,>	<:f220,,>Ka</^>d<\a> rovina euklidovsk<\i>ho priestoru je euklidovskou rovinou, ktorej axiomatick<\a> s<\z>stava je po vypusten<\m> axi<\s>m I<+'>4<-'> a</^> I<+'>8<-'> zhodn<\a> s uvedenou axiomatikou.<:f220,,> Zo s<\z>stavy axi<\s>m, ktor<\i> sa

 nedaj<\z> dok<\a>za</]><:f> pomocou jednoduch</Z><\m>ch tvrden<\m>, mo</^>no vybudova</]> s<\z>stavu tvrden<\m> a viet popisuj<\z>cich vlastnosti 

<\z>tvarov priestoru, geometriu priestoru. Mnoh<\i> z nich s<\z> predmetom stredo</Z>kolsk<\i>ho 

</Z>t<\z>dia.



<:S+-1><:f220,,>	V euklidovskom priestore je dan<\a> kartezi<\a>nska s<\z>radnicov<\a> s<\z>stava 

<:f220,BHelv,>Oxyz <:f220,,>(obr. 1.1). S<\z>radnicov<\i> osi <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z> navz<\a>jom kolm<\i> priamky (<\h><\m>seln<\i> osi s dan<\}>mi jednotkov<\}>mi 

<\z>se<\h>kami) s jedin<\}>m spolo<\h>n<\}>m bodom, za<\h>iatkom s<\z>radnicovej s<\z>stavy 

<:f220,BHelv,>O<:f220,,>. Rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>y<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>p<:f220,,>, rovina os<\m> 

<:f220,BHelv,>y<:f220,,>, <:f220,BHelv,>z<:f220,,> s<\z>radnicov<\a> rovina 

<:f220,rSymbol,>n<:f220,,> a rovina os<\m> <:f220,BHelv,>x<:f220,,>, 

<:f220,BHelv,>z<:f220,,> je s<\z>radnicov<\a> rovina <:f220,rSymbol,>m<:f220,,>. Roviny 

<:f220,rSymbol,>p<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>m<:f220,,>  s<\z> navz<\a>jom kolm<\i> roviny s jedin<\}>m spolo<\h>n<\}>m bodom 

<:f220,BHelv,>O<:f220,,>. Ka</^>d<\i>mu bodu priestoru <:f220,BHelv,>A<:f220,rSymbol,><\N><:f220,BHelv,><+!>E<:f220,2News Serif EE,><-!><+!><+&>3<-!><-&><:f220,,> je jednozna<\h>ne priraden<\a> usporiadan<\a> trojica re<\a>lnych 

<\h><\m>sel, ktor<\i> vyjadruj<\z> jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n 

<:f220,rSymbol,>m<:f220,,>, <:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,> v danom porad<\m>. Naz<\}>vame ich (kartezi<\a>nske) s<\z>radnice bodu, 

<:f220,BHelv,>A<:f220,,>=<[><:f220,BHelv,>x<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, y<:f220,2News Serif EE,><+'>A<-'><:f220,BHelv,>, z<:f220,2News Serif EE,><+'>A<-'><:f220,,>]. Naopak, pre ka</^>d<\z> usporiadan<\z> trojicu re<\a>lnych 

<\h><\m>sel <[><:f220,BHelv,>x<+'><:f220,,>B<-'>, <:f220,BHelv,>y<:f220,2News Serif EE,><+'>B<-'><:f220,,>, 

<:f220,BHelv,>z<+'>B<-'><:f220,,>] existuje jedin<\}> bod euklidovsk<\i>ho priestoru tak<\}>, 

</^>e jeho vzdialenosti od s<\z>radnicov<\}>ch rov<\m>n <:f220,rSymbol,>m<:f220,,>, 

<:f220,rSymbol,>n<:f220,,>, <:f220,rSymbol,>p<:f220,,>  sa postupne rovnaj<\z> 

<\h><\m>slam <:f220,BHelv,>x<:f220,2News Serif EE,><+'>B<-'><:f220,,> , 

<:f220,BHelv,>y<+'><:f220,,>B <-'>, <:f220,BHelv,>z<+'><:f220,,>B<-'>. 

<:f>



<:S+-1><:f200,,>	<:f220,,>Euklidovsk<\}> priestor je afinn<\}> priestor so 

</Z>peci<\a>lnymi vlastnos</]>ami. Axi<\s>mami spojitosti je zaru<\h>en<\a> mo</^>nos</]> mera</]> 

<\z>se<\h>ky, je definovan<\a> euklidovsk<\a> metrika (pozri Symbolika). Euklidovsk<\}> priestor sa preto naz<\}>va aj metrick<\}>. Jednotkou d<\e></^>ky je 1cm, uhly meriame v stup<\r>och, pr<\m>padne v radi<\a>noch.<:f>



<:S+-1><:#533,9073>	<:f220,,>Mno</^>ina v</Z>etk<\}>ch zhodn<\}>ch, rovnobe</^>n<\}>ch a zhodne orientovan<\}>ch (ekvipolentn<\}>ch) 

<\z>se<\h>iek v <:f220,BHelv,><+!>E<-!><+&><+!><:f220,2News Serif EE,>3<-!><-&><:f220,,> je vektor



<:S+-1><:#183,9073><:f160,,>



<+B><:S+-1><:f220,,><:A18>



<+B><:S+-1><:#264,9073><:f220,,>



<+C><:S+-1><:f220,2Times New Roman CE,>Ka</^>d<\a> z ekvipolentn<\}>ch <\z>se<\h>iek je jedn<\}>m umiestnen<\m>m - reprezentantom vektora,<:f><:f220,2Times New Roman CE,> 

<:f220,,><:A17>. Z<\a>kladn<\}>m umiestnen<\m>m vektora je <\z>se<\h>ka 

<:A54>, ktorej za<\h>iato<\h>n<\}>m bodom je za<\h>iatok s<\z>radnicovej s<\z>stavy. Vektor 

<:A55> naz<\}>vame polohov<\}>m vektorom bodu <:f220,BHelv,>P.



<+C><:S+-1><:f220,,>S<\z><\h>et (rozdiel) dvoch vektorov je vektor,	<:A16>.<:f>



<+C><:f220,,>Vektor je jednozna<\h>ne ur<\h>en<\}> trojicou re<\a>lnych 

<\h><\m>sel, kartezi<\a>nskymi s<\z>radnicami, ktor<\i> z<\m>skame z kartezi<\a>nskych s<\z>radn<\m>c krajn<\}>ch bodov jeho 

</~>ubovo</~>n<\i>ho reprezentanta. S<\z> to kartezi<\a>nske s<\z>radnice koncov<\i>ho bodu 

<:f220,BHelv,>P<:f220,,> jeho z<\a>kladn<\i>ho umiestnenia.<:f>



<+C><:f160,,>



<+B><:S+-1><:f200,,><:A15>



<+C><:S+-1><:f160,,>



<+C><:S+-1><:f220,,></|>ubovo</~>n<\a> usporiadan<\a> trojica re<\a>lnych <\h><\m>sel ur<\h>uje jedin<\}> vektor v 

<:f220,BHelv,><+!>E<-!><+&><:f220,,>3<-&>.<:f><:f220,,> <:A14> je nulov<\}> vektor.



<+C><:S+-1><:f220,,>Vektory, pre ktor<\i> plat<\m>  <:A13> <:f220,BHelv,>k<:f220,rSymbol,></y><:f220,BHelv,>0<:f220,2Times New Roman CE,> (<:f><:f220,BHelv,><:A56>  k, l<:f220,rSymbol,></y><:f220,BHelv,>0)<:f220,2Times New Roman CE,>,<:f220,,> 

<:f><:f220,,>naz<\}>vame line<\a>rne z<\a>visl<\i> - koline<\a>rne (komplan<\a>rne).<:f>



<+C><:S+-1>



@Podnadpis@<:S+-1><:f240,,>1.2 Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <:f280,rSymbol,><+!><-'><+'></e><-'><:f240,BHelv,>E<-!><+&><:f>3<-&>



<+C><:S+-1>



<:S+-1>	Dopl<\r>me ka</^>d<\z> priamku priestoru <:f,BArial CE,><+!>E<-!><+&>3<-&> 

<:f>(obr. 1.2) jedin<\}>m nevlastn<\}>m bodom <:f,rSymbol,><+'></e><-'><:f>A, ktor<\}> je spolo<\h>n<\}>m bodom v</Z>etk<\}>ch priamok osnovy obsahuj<\z>cej dan<\z> priamku (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>||<:f,BHelv,>c<:f>|| ...). Ka</^>d<\a> rovina (<:f,rSymbol,>

a<:f>=<:f,BHelv,>ap<:f>) priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  sa takto dopln<\m> mno</^>inou nevlastn<\}>ch bodov v</Z>etk<\}>ch svojich priamok (<:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f,rSymbol,><\N><:f,BHelv,>p<:f>, 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>A<:f,rSymbol,><\N><:f,BHelv,>a<:f>), priamkou 

<:f,rSymbol,><+'> </e><:f,BHelv,><-'>l<:f> a stane sa tak roz</Z><\m>renou euklidovskou rovinou 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>2<-&>. V</Z>etky roviny tej istej osnovy v 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa doplnia tou istou priamkou. Mno</^>ina v</Z>etk<\}>ch bodov pridan<\}>ch k priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> bude nevlastn<\a> rovina <:f,rSymbol,><+'></e><-'>l<:f> a priestor, ktor<\}> z<\m>skame, naz<\}>vame roz</Z><\m>ren<\}> euklidovsk<\}> priestor 

<:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Ka</^>d<\a> priamka nevlastnej roviny 

<+'><:f,rSymbol,></e><-'>l <:f,2News Serif EE,>je nevlastn<\a> priamka (<-'><:f><:f,rSymbol,><+'></e><:f,BHelv,><-'>l<:f>) a ka</^>d<\}> bod je nevlastn<\}> bod (<:f,rSymbol,><+'> 

</e><:f,BHelv,><-'>A<:f>, <:f,rSymbol,><+'></e><:f,BHelv,><-'>B<:f>).  Ostatn<\i> body, priamky a roviny priestoru  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> sa naz<\}>vaj<\z> vlastn<\i> (<:f,BHelv,>P, c,<:f> 

<:f,rSymbol,>a<:f>). Roz</Z><\m>ren<\}> euklidovsk<\}> priestor <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je modelom projekt<\m>vneho priestoru.



	Ka</^>d<\i> dve r<\t>zne roviny v <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> a ich spolo<\h>n<\a> priamka (priese<\h>nica) je vlastn<\a> alebo nevlastn<\a> priamka priestoru. Ka</^>d<\i> dve r<\t>zne priamky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> s<\z> r<\t>znobe</^>n<\i> alebo mimobe</^>n<\i>, ich prienikom je mno</^>ina obsahuj<\z>ca jedin<\}> spolo<\h>n<\}> bod - vlastn<\}> alebo nevlastn<\}> (priese<\h>n<\m>k), alebo je pr<\a>zdna (pozri

 str. 12).



<+C><:S+-1>	Pridan<\i> nevlastn<\i> <\z>tvary priamky a roviny priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  "uzavr<\z>", 

<\h><\m>m str<\a>ca zmysel pojem usporiadania p<\t>vodn<\i>ho euklidovsk<\i>ho priestoru (axi<\s>my II. skupiny). Metriku euklidovsk<\i>ho priestoru tie</^> nemo</^>no uplatni</]> na pridan<\i> nevlastn<\i> prvky 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Mno</^>ina v</Z>etk<\}>ch vlastn<\}>ch bodov 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> si zachov<\a>va svoju afinn<\z> 

</Z>trukt<\z>ru, metrick<\i> vlastnosti platn<\i> v <:f,BHelv,><+!>E<-!><+&><:f>3<-&>. T<\z>to skuto<\h>nos</]> vyu</^>ijeme a s mno</^>inou vlastn<\}>ch bodov priestoru 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>  budeme pracova</]> ako s podmno</^>inou invariantnou vzh</~>adom na metrick<\i> transform<\a>cie priestoru (podrobnej</Z>ie pozri kap. 1.4). V</Z>etky zn<\a>me vz</]>ahy a oper<\a>cie definovan<\i>

 pre <\z>tvary priestoru <:f,BHelv,><+!>E<-!><+&><:f>3<-&>  bud<\z> plati</]> aj pre vlastn<\i> 

<\z>tvary priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> , pri<\h>om pri v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice bodov 

<\z>tvarov.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>	Homog<\i>nna s<\z>stava s<\z>radn<\m>c v projekt<\m>vnom priestore 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je roz</Z><\m>ren<\m>m kartezi<\a>nskej s<\z>radnicovej s<\z>stavy 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> (obr. 1.3). Homog<\i>nnymi s<\z>radnicami bodu 

<:f,BHelv,>A<:f>=<[><:f,BHelv,>x<+'>a<-'><:f>,<:f,BHelv,>y<+'>a<-'><:f>,<:f,BHelv,>z<+'>a<-'><:f>] euklidovsk<\i>ho priestoru 

<:f,BHelv,><+!>E<-!><+&><:f>3<-&> sa naz<\}>va ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,<:f,BHelv,>a<+'><:f>4<-'>), 

<:f,BHelv,>a<+'><:f>4<-'><:f200,rSymbol,></y><:f><:f,BHelv,>0<:f>, pre ktor<\z> plat<\m>:



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:A32>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,><:#1061,3437>Ka</^>d<\}> vlastn<\}> bod priestoru <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> m<\a> nenulov<\z> s<\z>radnicu 

<:f,BHelv,>a<+'><:f>4<-'>. Z<\a>kladn<\}> tvar homog<\i>nnych s<\z>radn<\m>c vlastn<\i>ho bodu 

<:f,BHelv,>A<:f> je usporiadan<\a> </Z>tvorica



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5993,1,6480,1,7200,1,7920,1,8640,>(<:f,BHelv,>x<+'>a<-'><:f>, <:f,BHelv,>y<+'>a<-'><:f>, <:f,BHelv,>z<+'>a<-'><:f>, 1).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,6278,1,6480,1,7200,1,7920,1,8640,>	Pojem nevlastn<\}> bod priamky budeme <\h>asto nahr<\a>dza</]> pojmom smer, rovnobe</^>n<\i> priamky maj<\z> spolo<\h>n<\}> smer - inciduj<\z> s t<\}>m ist<\}>m nevlastn<\}>m bodom. Je preto 

</^>iad<\z>ce, aby bol nevlastn<\}> bod reprezentovan<\}> </~>ubovo</~>n<\}>m smerov<\}>m vektorom ktorejko</~>vek z priamok, s ktor<\}>mi inciduje. Pojem vektor, zn<\a>my z euklidovsk<\i>ho priestoru, budeme pou</^><\m>va</]> aj v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&>. Jeho defin<\m>cia ako mno</^>ina v</Z>etk<\}>ch ekvipolentn<\}>ch 

<\z>se<\h>iek n<\a>m umo</^>n<\m> ur<\h>i</]> jeho homog<\i>nne s<\z>radnice.



<+C><:S+-1><:R>	



<+C><:S+-1>	Ktor<\}>ko</~>vek reprezentant vektora <:A31> je orientovan<\a> <\z>se<\h>ka ur<\h>en<\a> krajn<\}>mi bodmi, 

<:A30>, ktor<\i> s<\z> vlastn<\}>mi bodmi priestoru. Homog<\i>nne s<\z>radnice vektora 

<:A29> z<\m>skame ako rozdiel homog<\i>nnych s<\z>radn<\m>c krajn<\}>ch bodov zvolenej 

<\z>se<\h>ky v z<\a>kladnom tvare. Homog<\i>nne s<\z>radnice vektora reprezentuj<\z>ceho nevlastn<\}> bod 

<:f,rSymbol,><+'></e><:f,BHelv,><-'>U<:f> bud<\z> homog<\i>nnymi s<\z>radnicami tohto bodu. V</Z>etky koline<\a>rne vektory reprezentuj<\z> ten ist<\}> nevlastn<\}> bod.



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A28>



<:S+-1><:f160,,>



<:S+-1>Homog<\i>nnymi s<\z>radnicami nevlastn<\i>ho bodu z <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f>3<-&> je ka</^>d<\a> usporiadan<\a> 

</Z>tvorica re<\a>lnych <\h><\m>sel (<:f,BHelv,>x<+'>U<-'><:f>,<:f,BHelv,>y<+'>U<-'><:f>,<:f,BHelv,>z<+'>U<-'><:f>,0)=<:f,BHelv,>k<+!><:f>.<-!>(<:f,BHelv,>a<+'><:f>1<-'>,<:f,BHelv,>a<+'><:f>2<-'>,<:f,BHelv,>a<+'><:f>3<-'>,0), kde 

<\h><\m>sla <:f,BHelv,>a<+'><:f>1<-'>, <:f,BHelv,>a<+'><:f>2<-'>, 

<:f,BHelv,>a<+'><:f>3<-'> s<\z> kartezi<\a>nske s<\z>radnice jeho zvolen<\i>ho reprezentanta.



<:S+-1><:f,2Times New Roman CE,><+!>



<:S+-1><+!><:f,2Times New Roman CE,>1.3 <:f240,2Times New Roman CE,><++>Geometrick<\i> transform<\a>cie priestoru<-+><-!><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Regul<\a>rna transform<\a>cia je prost<\i> zobrazenie mno</^>iny 

<:f,BHelv,>M<:f> na mno</^>inu <:f,BHelv,>M'<:f>, v ktorom ka</^>d<\i>mu prvku mno</^>iny 

<:f,BHelv,>M<:f> (vzoru <:f,BHelv,>X<:f,rSymbol,><\N><:f,BHelv,>M<:f>) prirad<\m>me jedin<\}> prvok  mno</^>iny<:f,BHelv,> M'<:f> (obraz 

<:f,BHelv,>X'<:f,rSymbol,><\N><:f,BHelv,>M'<:f>) pod</~>a ur<\h>en<\i>ho pravidla (obr. 1.4). 

<:f,2Times New Roman CE,>Plat<\m>:



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1. <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f,2News Serif EE,> 

<:f,rSymbol,><\^> <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6825,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M<:f,2Times New Roman CE,> sa zobrazia do dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M'<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	2. <:f,BHelv,>X'<:f,rSymbol,></y><:f,BHelv,>Y'<:f,2News Serif EE,> 

<:f,rSymbol,><\^><:f,2News Serif EE,> <:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>Y<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Dva r<\t>zne prvky mno</^>iny <:f,BHelv,>M'<:f,2Times New Roman CE,> s<\z> obrazmi dvoch r<\t>znych prvkov mno</^>iny 

<:f,BHelv,>M<:f,2News Serif EE,>.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Ak s<\z> mno</^>iny <:f,BHelv,>M<:f,2News Serif EE,>, 

<:f,BHelv,>M'<:f,2Times New Roman CE,> geometrick<\i> priestory, ktor<\}>ch prvkami s<\z> body, regul<\a>rne transform<\a>cie<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>definovan<\i> na mno</^>ine bodov priestorov naz<\}>vame geometrick<\i>. Ak 

<:f,BHelv,>M<:f,2News Serif EE,> = <:f,BHelv,>M'<:f,2News Serif EE,>,<:f,2Times New Roman CE,> dost<\a>vame geometrick<\z> transform<\a>ciu priestoru na seba. Obrazom geometrick<\i>ho 

<\z>tvaru v danej geometrickej transform<\a>cii je mno</^>ina obrazov v</Z>etk<\}>ch bodov dan<\i>ho geometrick<\i>ho 

<\z>tvaru. Geometrick<\i> <\z>tvary priestoru sa zobrazuj<\z> do in<\}>ch geometrick<\}>ch 

<\z>tvarov toho ist<\i>ho priestoru. Vlastnosti geometrick<\}>ch <\z>tvarov, ktor<\i> sa pri danej geometrickej transform<\a>cii 

<\z>tvarov zachov<\a>vaj<\z>, naz<\}>vame invariantn<\i> (nemenn<\i>) vlastnosti danej transform<\a>cie. Geometrick<\i> transform<\a>cie zachov<\a>vaj<\z> incidenciu ako invariantn<\z> vlastnos</]>. 

<\Z>tvary, ktor<\i> sa zobrazia samy do seba, naz<\}>vame samodru</^>n<\i>. Ak s<\z> v</Z>etky body 

<\z>tvaru v danej transform<\a>cii samodru</^>n<\i> (invariantn<\i>), naz<\}>vame 

<\z>tvar bodovo samodru</^>n<\}>m. Geometrick<\z> transform<\a>ciu budeme naz<\}>va</]> line<\a>rnou, ak sp<\e><\r>a nasleduj<\z>cu po</^>iadavku: obrazom priamky je<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>priamka a obrazom roviny je rovina. Geometrick<\i> line<\a>rne transform<\a>cie priestoru s<\z> analyticky vyjadren<\i> 

</Z>tvorcovou regul<\a>rnou maticou, ktor<\z> naz<\}>vame maticou transform<\a>cie 

<:f,BHelv,>T<:f,2Times New Roman CE,> s re<\a>lnymi prvkami (pre trojrozmern<\}> priestor je to matica r<\a>du 4). S<\z>radnice bodov obrazu 

<:f,2CaslonOpenFace,>U<:f,BHelv,>'<:f,2Times New Roman CE,> geometrick<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>U<:f,2News Serif EE,> <:f,2Times New Roman CE,>z<\m>skame zo s<\z>radn<\m>c bodov vzoru 

<:f,2CaslonOpenFace,>U<:f,2Times New Roman CE,> vyn<\a>soben<\m>m maticou transform<\a>cie<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>U<:f,BHelv,>'<:f,2News Serif EE,> = <:f,2Times New Roman CE,>U<:f,2News Serif EE,> 

<+!>.<-!> <:f,BArial CE,><+!>T<-!><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,BArial CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Geometrick<\i> transform<\a>cie mo</^>no sklada</]>,  pri<\h>om zlo</^>en<\m>m dvoch geometrick<\}>ch trasform<\a>ci<\m><:f,2News Serif EE,> (<:f,BArial CE,><+!>T<-!><:f,2News Serif EE,>, 

<:f,BArial CE,><+!>T<-!><:f,BHelv,>'<:f,2News Serif EE,>)<:f,2Times New Roman CE,> vznikne nov<\a>  geometrick<\a> transform<\a>cia. Jej analytick<\i> vyjadrenie je s<\z><\h>in analytick<\}>ch vyjadren<\m> skladan<\}>ch transform<\a>ci<\m>. Skladanie transf

orm<\a>ci<\m> <:f><:f,2Times New Roman CE,>nie je komutat<\m>vne (obr. 1.5), to zna<\h><\m>, z<\a>le</^><\m> na porad<\m>, v akom sa dan<\i> transform<\a>cie vykon<\a>vaj<\z> 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>T<-!><:f,2News Serif EE,> <+!>.<-!> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<:f,rSymbol,></y><:f,2News Serif EE,> <:f,BHelv,><+!>T'<-!><:f,2News Serif EE,> 

<+!>.<-!> <:f,BHelv,><+!>T<-!><:f>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><-!><-!><+!><:f,2Times New Roman CE,>



<+@><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f240,2Times New Roman CE,><+!>1.4  <++>Euklidovsk<\i> (metrick<\i>) transform<\a>cie<-+><-!><:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Na mno</^>ine bodov euklidovsk<\i>ho priestoru je definovan<\a> mno</^>ina euklidovsk<\}>ch (metrick<\}>ch) transform<\a>ci<\m> naz<\}>van<\}>ch 

<+!>zhodnosti<-!>. Metrick<\i> transform<\a>cie euklidovsk<\i>ho priestoru zachov<\a>vaj<\z> okrem incidencie aj d<\e></^>ky 

<\z>se<\h>iek (metriku). <:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>S<\z> to: identita, s<\z>mernos</]> pod</~>a roviny - rovinov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a priamky - osov<\a> s<\z>mernos</]>, s<\z>mernos</]> pod</~>a bodu - stredov<\a> s<\z>mernos</]>, ot<\a>

<\h>anie okolo priamky, posunutie, posunut<\a> rovinov<\a> s<\z>mernos</]>, posunut<\a> osov<\a> s<\z>mernos</]>, oto<\h>en<\a> rovinov<\a> s<\z>mernos</]>,  skrutkov<\}> pohyb.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:f,2Times New Roman CE,>Niektor<\i> z metrick<\}>ch transform<\a>ci<\m> s<\z> predmetom 

</Z>t<\z>dia na strednej </Z>kole. Napr<\m>klad transform<\a>cie, ktor<\i> zachov<\a>vaj<\z> invariantn<\}>mi roviny priestoru (body ka</^>dej roviny sa zobrazia do bodov tej istej roviny), stredov<\a> s<\z>mernos</]> a posunutie. Osov<\a> s<\z>mernos</]> a

 rovinov<\a> s<\z>mernos</]> s<\z> zasa trojrozmernou anal<\s>giou obdobnej transform<\a>cie v euklidovskej rovine, osovej s<\z>mernosti.<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Ot<\a><\h>anie okolo priamky<-!> je transform<\a>cia priestoru ur<\h>en<\a> osou ot<\a><\h>ania o a orientovan<\}>m uhlom oto<\h>enia 

<:f,rSymbol,>j<:f,2Times New Roman CE,> (obr. 1.6). Bodu <:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f,2Times New Roman CE,> je priraden<\}> bod 

<:f,BHelv,>A<:f,rSymbol,></p><:f,2Times New Roman CE,> - oto<\h>en<\}> bod pod</~>a nasleduj<\z>ceho pravidla:<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	1.	<:f,BHelv,>|oA|=|oA</p>|=|AS<+&>A<-&>|=|A</p>S<+&>A<-&>|=r<+&>A<-&> 

<:f,2Times New Roman CE,>				<:f><:f,BHelv,>r<+&>A<-&> <:f><:f,2Times New Roman CE,> je polomer ot<\a><\h>ania<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f>= <:f,BHelv,>h<:f> 

<:f,rSymbol,><\G> <:f,BHelv,>o<:f>	<:f,BHelv,>	A<:f,rSymbol,><\N><:f,BHelv,>h<:f> 

<:A23><:f,BHelv,>o<:f>



<+C><:S+-1><:R1,12,1,555,1,1140,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>		<:f,BHelv,>S<+&>A<-&><:f,2News Serif EE,>= <:f,BHelv,>h<:f,rSymbol,></p><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\G> <:f,BHelv,>o	<:f,BHelv,>A<:f,rSymbol,></p><:f><:f,2News Serif EE,> 

<:f><:f,rSymbol,><\N><:f,BHelv,>h<:f,rSymbol,></p><:f><:A22><:f,BHelv,>o<:f,2News Serif EE,> .



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priamky <:f,BHelv,>h<:f,2News Serif EE,>, h<:f,rSymbol,></p><:f,2Times New Roman CE,> tvoria rovinu 

<:f,rSymbol,>a<:f,2Times New Roman CE,> kolm<\z> na os ot<\a><\h>ania 

<:f,BArial CE,>o<:f,2News Serif EE,>,<:f,2Times New Roman CE,> rovinu ot<\a><\h>ania bodu 

<:f,BHelv,>A<:f,2News Serif EE,>.



<+C><:I0,0,570,0><:S+-1><:R1,12,1,555,1,1182,1,1319,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	2.	<:f,2News Serif EE,>|<:f,"Math C,><\X><:f><:f,BHelv,>hh<:f,rSymbol,></p><:f><:f,2News Serif EE,>|<:f,2Times New Roman CE,>=<:f,rSymbol,>j.<:f>



<+C><:I0,0,578,0><:S+-1><:R1,12,1,578,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Body <:f,BHelv,>A<:f,2News Serif EE,>, <:f,BHelv,>A<-&><:f,rSymbol,></p><:f,2Times New Roman CE,> le</^>ia na kru</^>nici 

<:f,BHelv,>k<+&>A<:f,2Times New Roman CE,><-&> (kru</^>nica ot<\a><\h>ania) so stredom v bode 

<:f,BHelv,>S<+&>A<:f,2Times New Roman CE,><-&> a polomerom<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>r<+&>A<-&><:f>.



<+C><:I0,0,42,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>V</Z>etky body osi ot<\a><\h>ania s<\z> samodru</^>n<\i>. Os ot<\a><\h>ania je bodovo samodru</^>n<\a> priamka.<:f> Kladn<\a> orient<\a>cia uhla oto<\h>enia je proti smeru pohybu hodinov<\}>ch ru<\h>i<\h>iek.



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Skrutkov<\}> pohyb<-!> je transform<\a>cia zlo</^>en<\a> z ot<\a><\h>ania okolo priamky 

<:f,BHelv,>o<:f> (os skrutkov<\i>ho pohybu) o orientovan<\}> uhol 

<:f,rSymbol,>j<:f> a posunutia ur<\h>en<\i>ho vektorom posunutia <:A21> rovnobe</^>n<\}>m s osou skrutkov<\i>ho pohybu (obr 1.7). Bodu 

<:f,BHelv,>A<:f,rSymbol,><\O><:f,BHelv,>o<:f> je priraden<\}> bod 

<:f,BHelv,>A<+&>S<-&><:f> - vyskrutkovan<\}> bod pod</~>a nasleduj<\z>ceho pravidla: 



<:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,4932>	1. 	<:f,BHelv,>A<:f> oto<\h><\m>me o uhol<:f,rSymbol,> j<:f> okolo osi 

<:f,BHelv,>o<:f> do bodu <:f,BHelv,>A<:f,rSymbol,></p><:f>			|<:f,BHelv,>oA<:f>|=|<:f,BHelv,>oA<:f,rSymbol,></p><:f>|=|<:f,BHelv,>oA<+&>S<-&><-&><:f>|=<:f,BHelv,>r<+&>A<:f> 

<-&>



<+C><:S+-1><:R1,12,1,555,1,969,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	2.	<:f,BHelv,>A<:f,rSymbol,></p> <:f>posunieme do bodu <:f,BHelv,>A<+&>S<-&><-&><:f>,  

<:A20> .



<:I0,0,570,0><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Body <:f,BHelv,>A<:f>, <:f,BHelv,>A<+&>S<:f> <-&> le</^>ia na skrutkovici s osou v osi skrutkov<\i>ho pohybu 

<:f,BHelv,>o<:f> a polomerom <:f,BHelv,>r<+&>A<-&><:f>.<:f,2Times New Roman CE,> V</Z>etky body osi skrutkov<\i>ho pohybu sa iba posun<\z> o vektor 

<:A19>, zobrazia sa do in<\}>ch bodov osi skrutkov<\i>ho pohybu.<:f>



<+C><:S+-1><:R1,12,1,555,1,1125,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,4932><:f,2Times New Roman CE,>Os skrutkov<\i>ho pohybu je samodru</^>n<\a> priamka, nie v</Z>ak bodovo samodru</^>n<\a>.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Obrazom geometrick<\i>ho <\z>tvaru v metrickej transform<\a>cii je geometrick<\}> 

<\z>tvar zhodn<\}> so svojim<:f><:f,2Times New Roman CE,> vzorom. Vz</]>ah medzi s<\z>radnicami bodov vzoru a obrazu v danej transform<\a>cii vyjadruj<\z> rovnice transform<\a>cie. Matica line<\a>rnej transform<\a>cie je maticou tejto s<\z>stavy rovn<\m>c.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,0,0,0><+!>1.4.1 Z<\a>kladn<\}> tvar analytick<\}>ch reprezent<\a>ci<\m> euklidovsk<\}>ch transform<\a>ci<\m><-!><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2787>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A46>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>			(x,y,z,1) 

<:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f220,2News Serif EE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>		<:f220,2Times New Roman CE,>	<:f220,BHelv,>x</t> = x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>			<:f220,BHelv,>y</t> = y<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>			<:f220,BHelv,>z</t> = z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>	A</t> =<:f><:f,BHelv,><+!> <-!><:f><:f,BHelv,>A <+!>.<-!><:f><:f,BHelv,><+!>T<-!><+'>I



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>					identita<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A47>		<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,0,0,0>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,2Times New Roman CE,0,0,0>				<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		x</t> =  x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		y</t> =  y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,0,0,0>		z</t> = -z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>		A</t> = <:f220,BHelv,><-!> A <+!><:f220,BHelv,>.T<-!><+'>S<:f220,rSymbol,>p<-'><:f><:f><:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,2Times New Roman CE,0,0,0>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,0,0,0>			r<:f220,2Times New Roman CE,0,0,0>ovinov<\a> s<\z>mernos</]> pod</~>a 

<:f220,2Times New Roman CE,0,0,0>s<\z>radnicovej roviny <:f220,rSymbol,0,0,0>p<:f220,2News Serif EE,0,0,0>=<:f220,BHelv,0,0,0>xy<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A48>		



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3014><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,3014><:f,2Times New Roman CE,>	<:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> 

</n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) <:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2789><:f,2Times New Roman CE,>		<:f220,BHelv,>x</t> = -x



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2789><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2789><:f220,BHelv,>		z</t> = z



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2789><:f220,BHelv,>		A</t> = A <+!>.T<-!><+'>Sz<-'> 



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2789><:f,2Times New Roman CE,>	<:f220,2Times New Roman CE,>			<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,2789><:f220,2Times New Roman CE,>o<:f220,2Times New Roman CE,>sov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A49><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f220,2Times New Roman CE,> 



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>		



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3235><:f,2Times New Roman CE,>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f><:f,BHelv,>	<:f><:f220,BHelv,>		x</t>= -x



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2718><:f220,BHelv,>		y</t> = -y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#259,2718><:f220,BHelv,>		z</t> = -z



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,2718><:f220,BHelv,>		A</t> =<:f220,BHelv,> A <+!>.<-!><:f220,BHelv,><+!>T<-!><+'>SO<-'> 

<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718><:f220,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2718>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,2Times New Roman CE,>stredov<\a> s<\z>mernos</]> pod</~>a za<\h>iatku s<\z>radnicovej s<\z>stavy<:f220,,> 

<:f220,BHelv,>O<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A50>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2909><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,2909>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>x</t>= x cos<:f220,rSymbol,>j<:f220,BHelv,> - y sin<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3134><:f220,BHelv,>y</t>= x sin<:f220,rSymbol,>j <:f220,BHelv,>+ y cos<:f220,rSymbol,>j



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3134><:f220,BHelv,>z</t>= z



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3134><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>Oz<-'>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>ot<\a><\h>anie okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> o uhol 

<:f220,rSymbol,>j<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A51>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,2930><:f200,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2930><:f,2Times New Roman CE,>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,3038><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>x</t>= x + m



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>y</t>= y + n



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3038><:f220,BHelv,>z</t>= z + p



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,3038><:f220,BHelv,>A</t>= A <+!>.T<-!><+'>P<-'><:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038><:f220,2Times New Roman CE,>posunutie o vektor <:f,BHelv,>(m, n, p, 0)<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3038>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2892,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A27>	



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3034><:f,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3034><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,3034><:f220,BHelv,>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,3034><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>x</t>= x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>y</t>= y



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2739><:f220,BHelv,>z</t>= -z + c



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2739><:f220,BHelv,>A</t>= A <+!>. T<-!><+'>PS<:f220,rSymbol,>p<-'><:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,2739><:f160,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,3192><:f220,2Times New Roman CE,>posunut<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>p<:f220,2Times New Roman CE,> s posunut<\m>m o vektor  

<:f220,BHelv,>(0, c, 0, 0)<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3192>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A26>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2596><:f,2Times New Roman CE,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2596><:f220,BHelv,>	(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,2596><:f220,2News Serif EE,>	<:f200,BHelv,>	<:f220,BHelv,>x</t>= - x + c



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>		y</t> = -y



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2596><:f220,BHelv,>		z</t> = z



<:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f220,BHelv,>		A</t> = A <+!>. T<-!><+'>PSz<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,3174><:f220,2Times New Roman CE,>	posunut<\a> osov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej osi 

<:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(c,0,0,0)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3174><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A25>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2749>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,2749><:f220,BHelv,>x</t> = -x



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>y</t>= y cos<:f220,rSymbol,>j <:f220,BHelv,>- z sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,2749><:f220,BHelv,>z</t> = y sin<:f220,rSymbol,>j<:f220,BHelv,> + z cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,9073><:f220,BHelv,>A</t> = A . T<+'>OS<:f220,rSymbol,>n<-'><:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	oto<\h>en<\a> rovinov<\a> s<\z>mernos</]> pod</~>a s<\z>radnicovej roviny 

<:f220,rSymbol,>m<:f220,2Times New Roman CE,> okolo s<\z>radnicovej osi 

<:f220,BHelv,>x<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><:A24>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f220,2Times New Roman CE,>	



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f220,2Times New Roman CE,>	<:f>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f220,BHelv,>(x,y,z,1) <:f220,rSymbol,> </n> <:f220,BHelv,>(x</t>,y</t>,z</t>,1) 

<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,9073><:f220,BHelv,>x</t> = x cos<:f220,rSymbol,>j <:f220,BHelv,>- y sin<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#411,9073><:f220,BHelv,>y</t> = x sin<:f220,rSymbol,>j<:f220,BHelv,> + y cos<:f220,rSymbol,>j<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#388,9073><:f220,BHelv,>z</t> = z +v<:f>



<+B><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9073><:f220,BHelv,>A</t> = A <+!>. T<-!><+'>S<-'><:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,9073><:f200,2Times New Roman CE,>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f220,2Times New Roman CE,>	skrutkov<\}> pohyb okolo osi <:f220,BHelv,>z<:f220,2Times New Roman CE,> s posunut<\m>m o vektor 

<:f220,BHelv,>(0,0,v,0)<:f220,2Times New Roman CE,> pre uhol oto<\h>enia 

<:f220,rSymbol,>j<:f>



<:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#812,3358><:f,2Times New Roman CE,>Absol<\z>tna hodnota determinant matice <:f><+!><:f,BHelv,>T<-!><+'>M<-'> 

<:f><:f,2Times New Roman CE,> ka</^>dej metrickej transform<\a>cie<-!> sa<:f><:f,2Times New Roman CE,> rovn<\a> jednej, 

<:f><:f,rSymbol,> |<+!><:f,BHelv,>T<-!><+'>M<:f,rSymbol,><-'>|<+&><:f,BHelv,>2 

<-&>= 1.<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3358><:f220,,>



@Podnadpis@<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#572,3358><:f,2Times New Roman CE,>1.5 Afinn<\i> transform<\a>cie <:f260,rSymbol,0,0,0><+'><+!></e><:f,BHelv,><-!><-'>E<+&><+!>3 

<-!><-&><:f>



<+C><:S+-2><:R><:#216,2775><:f120,2Times New Roman CE,>



<+C><:f220,2Times New Roman CE,>	Afinnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f220,rSymbol,><+'></e><:f220,BHelv,><-'><+!>E<-!><+&>3<-&><:f220,2Times New Roman CE,> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia, ktor<\a> zachov<\a>va invariantn<\z> nevlastn<\z> rovinu priestoru. Afinn<\i> transform<\a>cie zachov<\a>vaj

<\z> nasleduj<\z>ce vlastnosti <\z>tvarov:	<:f>



<+C><:S+-1><:#279,9073><:f,2Times New Roman CE,>	a) incidencia A<:f,rSymbol,><\N><:f,2Times New Roman CE,>a 

<:f,rSymbol,></n><:f,2Times New Roman CE,> A'<:f,rSymbol,><\N><:f,2Times New Roman CE,>a'



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	b) smer <\z>tvarov (nevlastn<\i> body <\z>tvarov  sa zobrazuj<\z> do nevlastn<\}>ch bodov obrazov)



<+C><:I0,0,270,0><:S+-1><:#264,9073><:f,2Times New Roman CE,>	c) deliaci pomer troch bodov na priamke (stred 

<\z>tvaru sa zobraz<\m> do stredu obrazu <\z>tvaru).



<:I0,0,0,0><:S+-1><:f,2Times New Roman CE,>	Nech <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,> s<\z> dva r<\t>zne body priamky 

<:f,BHelv,>p<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Polohu 

</~>ubovo</~>n<\i>ho bodu <:f,BHelv,>X<:f,2News Serif EE,> <:f,2Times New Roman CE,>priamky 

<:f,BHelv,>p<:f,2News Serif EE,> (<:f,BHelv,>X<:f,rSymbol,></y><:f,BHelv,>B<:f,2News Serif EE,>)<:f,2Times New Roman CE,> potom m<\t></^>eme ur<\h>i</]> pomocou pomeru d<\e></^>ok orientovan<\}>ch 

<\z>se<\h>iek <:f,BHelv,>AX<:f,2Times New Roman CE,> a <:f,BHelv,>BX<:f,2Times New Roman CE,>. T<:f,2Times New Roman CE,>oto 

<\h><\m>slo naz<\}>vame deliacim pomerom bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>X<:f,2Times New Roman CE,> na priamke, ozna<\h>ujeme ho 

<:f,rSymbol,>l(<:f,BHelv,>ABX<:f,rSymbol,>)<:f,2Times New Roman CE,>, pri<\h>om pla<:f,2Times New Roman CE,>t<\m> 

<:f,2Times New Roman CE,><:A1>. Hodnota deliaceho pomeru bodov <:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>B<:f,2Times New Roman CE,>, <:f,BHelv,>A<:f,2Times New Roman CE,> je 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABA<:f,2News Serif EE,>)<:f,rSymbol,>=<:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2Times New Roman CE,>) nie je definovan<\i>, hovor<\m>me, 

</^>e rastie do nekone<\h>na, <:f,rSymbol,>l<:f,2News Serif EE,>(<:f,BHelv,>ABB<:f,2News Serif EE,>)<:f><:f,rSymbol,></n></e><:f,2Times New Roman CE,>. Pre stred 

<:f,BHelv,>S<:f,2Times New Roman CE,> <\z>se<\h>ky <:f,BHelv,>AB<:f,2Times New Roman CE,> plat<\m> 

<:f,rSymbol,>l(<:f,BHelv,>ABS<:f,rSymbol,>)=-<:f,BHelv,>1<:f,2News Serif EE,>.<:f,2Times New Roman CE,> Pre ka</^>d<\}> vn<\z>torn<\}> bod 

<\z>se<\h>ky <:f,BHelv,>A<:f,2News Serif EE,>B<:f,2Times New Roman CE,> je hodnota deliaceho pomeru z<\a>porn<\a>, pre vonkaj</Z>ie body je kladn<\a>. Pre nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>P<:f,2Times New Roman CE,> priamky 

<:f,BHelv,>p<:f,2Times New Roman CE,> definujeme<:f,2News Serif EE,> 

<:f><:f,rSymbol,>l(<:f,BHelv,>AB<:f,rSymbol,><+'></e><-'><:f,BHelv,>P<:f,rSymbol,>)<:f,rSymbol,>=<:f,BHelv,>1<:f,2News Serif EE,>.<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1062,9073><:f,2Times New Roman CE,>	Afinn<\i> transform<\a>cie nezachov<\a>vaj<\z> ve</~>kosti 

<\z>se<\h>iek a uhlov. </J>peci<\a>lnu mno</^>inu afinn<\}>ch transform<\a>ci<\m> tvoria podobnosti, zachov<\a>vaj<\z>ce ve</~>kos</]> uhlov. Ka</^>d<\a> euklidovsk<\a> transform<\a>cia je afinnou transform<\a>ciou (podobnos</]>ou) v 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>. Takouto transform<\a>ciou je aj 

<+!>rovno</~>ahlos</]> <-!>s dan<\}>m stredom <:f,BHelv,>O <:f,2Times New Roman CE,>a nenulov<\}>m koeficientom<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>rovno</~>ahlosti <:f,BHelv,>s<:f,2Times New Roman CE,> (zmena mierky).<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6620,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,h)



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	<:f><:f220,BHelv,>x</t><:f220,rSymbol,>=<:f220,BHelv,> sx	 x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> x 



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sy	 y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> y



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:#340,9073><:f220,BHelv,>	z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> sz	 z</t> 

<:f><:f220,rSymbol,>=<:f><:f220,BHelv,> z



<:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>	h <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 1	 h </t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>
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<+B><:P11,30,>
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[edoc]

<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6791,1,7200,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>R  

<-'><:f220,rSymbol,>=<:f220,BHelv,> (sx,sy,sz,1)<:f220,rSymbol,> =<:f220,BHelv,> s(x,y,z,<:A4>)



<:R><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Zlo</^>en<\m>m rovno</~>ahlost<\m> na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f,2Times New Roman CE,>, <:f,BHelv,>y<:f,2Times New Roman CE,> a 

<:f,BHelv,>z<:f,2Times New Roman CE,> so stredmi v za<\h>iatku s<\z>radnicovej s<\z>stavy a koeficientami 

<:f,BHelv,>a<:f,2Times New Roman CE,>, <:f,BHelv,>e<:f,2Times New Roman CE,>, 

<:f,BHelv,>i <:f>(nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach v danom porad<\m>) dostaneme afinn<\z> transform<\a>ciu, ktor<\a> u</^> nie je podobnos</]>ou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A7><:f220,BHelv,>		



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f220,BHelv,>	(x,y,z,1)<:f220,rSymbol,></n><:f220,BHelv,>(x</t>,y</t>,z</t>,1)<:f>



<+B><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7190,1,7920,1,8640,><:f220,BHelv,>		x</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ax



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		y</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> ey



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>		z</t><:f><:f220,rSymbol,>=<:f><:f220,BHelv,> iz



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f220,BHelv,>h</t>=1



<+B><:S+340><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7019,1,7920,1,8640,><:f220,BHelv,>A</t> <:f><:f220,rSymbol,>=<:f><:f220,BHelv,> A <+!>. T<-!><+'>A 

<:f,rSymbol,><-'>=<:f>(<:f,BHelv,>ax<:f,2Times New Roman CE,>,<:f,BHelv,>ey<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>iz<:f><:f,2Times New Roman CE,>,<:f><:f,BHelv,>1<:f>)



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	V</Z>eobecn<\a> afinn<\a> transform<\a>cia je analyticky vyjadren<\a> regul<\a>rnou line<\a>rnou maticou



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:R>	<:A8>,  |<:f,BHelv,><+!>T<-!><+'>A<-'><:f>| <:f,rSymbol,></y><:f,BHelv,> 0, 

<:f,2News Serif EE,>ktor<\a> je maticou s<\z>stavy rovn<\m>c<:f><:f,BHelv,> 

<:f><:f,BHelv,> <:f><:A14>



<+B><:f,BHelv,>A<:f,rSymbol,>=<:f,2Times New Roman CE,>(<:f,BHelv,>x,y,z,1<:f,2Times New Roman CE,>)<:f,rSymbol,></n><:f><:A3>





<+C>	Koeficienty <:f,BHelv,>a<:f> a</^> <:f,BHelv,>i<:f>, <:f,BHelv,>m<:f>, 

<:f,BHelv,>n<:f>, <:f,BHelv,>p<:f>, <:f,BHelv,>s<:f> (<:f,BHelv,>s<:f,rSymbol,></y><:f>0) maj<\z> zrejm<\}> geometrick<\}> v<\}>znam 



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>	a<:f>, <:f,BHelv,>e<:f>, <:f,BHelv,>i<:f>		nenulov<\i> mierky na s<\z>radnicov<\}>ch osiach 

<:f,BHelv,>x<:f>, <:f,BHelv,>y<:f>,<:f,BHelv,> z<:f>



<+C><:I0,0,3135,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>s<:f>			koeficient rovno</~>ahlosti so stredom v za<\h>iatku s<\z>radnicovej s<\z>stavy



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>m<:f>, <:f,BHelv,>n<:f>, <:f,BHelv,>p	<:f>		s<\z>radnice vektora posunutia



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>b<:f>, <:f,BHelv,>c<:f>, <:f,BHelv,>f<:f>, <:f,BHelv,>d<:f>, 

<:f,BHelv,>g<:f>, <:f,BHelv,>h<:f>		koeficienty v</Z>eobecnej afinnej transform<\a>cie.



<+C><:R1,12,1,555,1,1440,1,2160,1,2793,1,3135,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Osov<\a> afinita roviny <:f,rSymbol,>a<:f> na rovinu <:f,rSymbol,>a<:f,BHelv,>'<-!><:f>



<+C><:R>	Afinn<\a> transform<\a>cia, ktorej samodru</^>n<\}>mi prvkami je bodovo invariantn<\a> vlastn<\a> priamka - mno</^>ina v</Z>etk<\}>ch samodru</^>n<\}>ch bodov transform<\a>cie (os afinity 

<:f,BHelv,>o<:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f,BHelv,>'<:f>) a (nie bodovo) samodru</^>n<\a> ka</^>d<\a> priamka osnovy priamok (smer afinity 

<:f,BHelv,>s<:f,rSymbol,><\K><:f><:f,rSymbol,>a, <:f,BHelv,>s<:f,rSymbol,><\K><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f>), sa naz<\}>va 

<+!>osov<\a> afinita<-!>.	



<+C>	Osov<\a> afinita je jednozna<\h>ne ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>A<:f> a <:f,BHelv,>A'<:f> (<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA<:f>, 

<:f,rSymbol,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>oA'<:f>). Priamku 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA</t> <:f>naz<\}>vame smer afinity 

<:f,BHelv,>s<:f> (obr. 1.8). 



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> <:f,rSymbol,><\N><:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, ktor<\}> n<\a>jdeme pod</~>a nasleduj<\z>cich pravidiel:



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#808,9074>	1. Bod <:f,BHelv,>B'<:f> le</^><\m> na priamke <:f,BHelv,>s<+&>B<-&><:f> zo smeru afinity 

<:f,BHelv,>s<:f> prech<\a>dzaj<\z>cej bodom <:f,BHelv,>B<:f>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>s<+&>B<:f> 

<-&>||<:f,BHelv,> s<:f>. V</Z>etky spojnice navz<\a>jom si odpovedaj<\z>cich bodov v osovej afinite s<\z> priamkami jednej osnovy ur<\h>enej smerom 

<:f,BHelv,>s<:f>,  <:f,BHelv,>AA'<:f>||<:f,BHelv,>BB'<:f>||<:f,BHelv,>CC'<:f>||...||<:f,BHelv,> s<:f> .



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1101,9074>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f> pret<\m>na os afinity 

<:f,BHelv,>o<:f> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m> prech<\a>dza</]> aj jej afinn<\}> obraz. Ak sa priamka 

<:f,BHelv,>a <:f>zobraz<\m> do priamky <:f,BHelv,>a'<:f,rSymbol,><\N><:f,rSymbol,>a<:f,BHelv,>'<:f>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a'<:f,rSymbol,>=<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>, kde 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f>. Nech 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f>, obraz <:f,BHelv,>a'<:f> tejto priamky v danej afinite mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f> na osi afinity. Priamky smeru osi afinity maj<\z> nevlastn<\i> samodru</^>n<\i> body.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,9074>	3. Osov<\a> afinita zachov<\a>va incidenciu, preto obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f> mus<\m> by</]> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f>, ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f> a <:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f>. Afinn<\}>m obrazom  bodu 

<:f,BHelv,>B<:f> je bod <:f,BHelv,>B'<:f,rSymbol,>=<:f,BHelv,>a'<:f,rSymbol,><\G> 

<:f,BHelv,>s<+&>B<-&><:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1646,9074>	Priemetom afinne zdru</^>en<\}>ch rov<\m>n <:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f></t> a smeru afinity 

<:f,BHelv,>s<:f> na rovinu (pri<\h>om priemetom </^>iadnej z rov<\m>n 

<:f,rSymbol,>a<:f>,<:f,rSymbol,> a<:f,2Times New Roman CE,></t><:f> nie je priamka a priemetom smeru 

<:f,BHelv,>s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t> a osi afinity <:f,BHelv,>o<:f> s<\z> dve r<\t>znobe</^>n<\i> priamky), z<\m>skame osov<\z> afinitu v roz</Z><\m>renej euklidovskej rovine 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>E<+&>2<-&><:f>. Je ur<\h>en<\a> samodru</^>nou osou afinity (priemet priese<\h>nice 

<:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,rSymbol,>a<\G>a<:f></t>) a dvojicou odpovedaj<\z>cich si bodov (priemety bodov 

<:f,BHelv,>A<:f,rSymbol,><\N>a<:f>, <:f,BHelv,>A<:f></t><:f,rSymbol,><\N>a<:f></t>) v smere<:f,2Times New Roman CE,> afinity<:f,BHelv,> (<:f,2Times New Roman CE,>priemet<:f,BHelv,> s<:f,rSymbol,>=<:f,BHelv,>AA<:f></t>) (obr 1.9). Pod</~>a op<\m>san<\i>ho al

goritmu zostroj<\m>me afinn<\}> obraz <:f,BHelv,>B<:f></t> </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>B<:f> roviny.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#795,9074>	Priamka <:f,BHelv,>u<:f> zo smeru osi afinity prech<\a>dzaj<\z>ca bodom 

<:f,BHelv,>A<:f> m<\a> samodru</^>n<\}> nevlastn<\}> bod  <+'><:f,rSymbol,></e><:f,BHelv,><-'>1<:f>, ktor<\}> je z<\a>rove<\r> bodom jej obrazu 

<:f,BHelv,>u'<:f>. Bodom <:f,BHelv,>A'<:f> (obrazom bodu <:f,BHelv,>A<:f>)  prech<\a>dza priamka 

<:f,BHelv,>u'<:f> v smere osi afinity <:f,BHelv,>o<:f> (obr. 1.10).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2675,3705>	Dve priamky (<:f,BHelv,>b<:f>||<:f,BHelv,>d<:f>) jedn<\i>ho smeru sa v osovej afinite zobrazia op<\d></]> do priamok jedn<\i>ho smeru (<:f,BHelv,>b'<:f>||<:f,BHelv,>d'<:f>), r<\t>znobe</^>n<\i> priamky (<:f,BHelv,>a<:f,rSymbol,></t><:f,BHelv,>b<:f>) do r<\t>

znobe</^>iek (<:f,BHelv,>a'<:f,rSymbol,></t><:f,BHelv,>b'<:f>), pri<\h>om priese<\h>n<\m>k obrazov (<:f,BHelv,>B'<:f>) je obrazom priese<\h>n<\m>ka vzorov (<:f,BHelv,>B<:f>). Stred 

<\z>tvaru (<:f,BHelv,>S<:f>) sa zobraz<\m> do stredu obrazu <\z>tvaru (<:f,BHelv,>S'<:f>). Nezachov<\a>vaj<\z> sa ani uhly ani d<\e></^>ky 

<\z>se<\h>iek (obr. 1.11).



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1614,3705>	Na priamkach jedn<\i>ho smeru sa v</Z>ak <\z>se<\h>ky rovnako skracuj<\z>, pr<\m>padne predl</^>uj<\z> (|<:f,BHelv,>AD<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>BC<:f>|, |<:f,BHelv,>A'D'<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>B'C'<:f>|). Iba na priamkach zo smeru osi a

finity ost<\a>vaj<\z> d<\e></^>ky <\z>se<\h>iek zachovan<\i> v p<\t>vodnej ve</~>kosti (|<:f,BHelv,>AC<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A</t>C</t><:f>|).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3705>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Afinn<\}>m obrazom kru</^>nice je elipsa (pr<\m>padne kru</^>nica).



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074>Osov<\a> afinita <:f,"Rukopis,>A<:f> nech je ur<\h>en<\a> osou <:f,BHelv,>o<:f> a dvojicou odpovedaj<\z>cich si bodov 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f,2Symbol,> =<:f> {<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>,<:f,BHelv,> s 

<:f,rSymbol,>=<:f,BHelv,> OO'<:f>}



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A13>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Obrazom kru</^>nice <:f,BHelv,>k<:f> so stredom <:f,BHelv,>O<:f> je elipsa 

<:f,BHelv,>e<:f> so stredom <:f,BHelv,>O'<:f>. Ka</^>d<\}>m dvom kolm<\}>m priemerom kru</^>nice 

<:f,BHelv,>k<:f> afinne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>e<:f,2Times New Roman CE,> (obr. 1.12). <:f>Existuje preto dvojica tak<\}>ch kolm<\}>ch priemerov kru</^>nice 

<:A9>, ktor<\i> sa afinne zobrazia do os<\m> prech<\a>dzaj<\z>cich vrcholmi elipsy 

<:f,BHelv,>A'B'<:f><:A10><:f,BHelv,>C'D'<:f>. Samodru</^>n<\i> body t<\}>chto priemerov le</^>ia na Talesovej kru</^>nici prech<\a>dzaj<\z>cej stredmi afinne zdru</^>en<\}>ch kriviek. Body 

<:f,BHelv,>O<:f> a <:f,BHelv,>O'<:f> s<\z> vrcholy prav<\}>ch uhlov nad spolo<\h>nou preponou na osi afinity 

<:f,BHelv,>o<:f>, ktorou je <\z>se<\h>ka 12 (obr. 1.13). Stred Talesovej kru</^>nice je bod 

<:f,BHelv,>S<:f>, priese<\h>n<\m>k osi <\z>se<\h>ky <:f,BHelv,>OO'<:f> s osou afinity 

<:f,BHelv,>o<:f>.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Ku ka</^>dej elipse mo</^>no n<\a>js</]> osov<\z> afinitu, v ktorej je vzorom danej elipsy kru</^>nica.



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>Elipsa ur<\h>en<\a> hlavn<\}>mi vrcholmi, <:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(AB<:f><:A6><:f,BHelv,>CD)<:f><:f,BHelv,><-&><-&>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&><:f,BHelv,>		1<-&><:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,><+&>1<-&><:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>C<:f>}, 

<+&>	2<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>C<:f>}<:f,2News Serif EE,>	 

	(<:f><:f,2News Serif EE,>obr. 1.14)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074><:f,2Times New Roman CE,>Elipsa ur<\h>en<\a> zdru</^>en<\}>mi priemermi, 

<:f,BHelv,>e<:f,rSymbol,>=<:f,BHelv,>(PQ, <:f><:f,BHelv,>RS)<:f><:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><+&>		1<-&><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>1<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>1<-&>R<:f>},		<+&>  2<-&><:f,bSignet Roundhand CE,>A<:f> 

<:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<+&>2<:f,BHelv,><-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>PQ<:f>,<:f,BHelv,> R<:f,rSymbol,></n><:f,BHelv,><+&>2<-&>R<:f>}	<:f,2News Serif EE,>	(<:f><:f,2News Serif EE,>obr.1.15)<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>	



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej osov<\z> afinitu medzi rovinou 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f,2Times New Roman CE,> a rovinou 

<:f,rSymbol,>p<:f,2News Serif EE,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f,2Times New Roman CE,> s osou v osi 

<:f,BHelv,>x<:f,2Times New Roman CE,> a odpovedaj<\z>cou si dvojicou bodov 

<:f,BHelv,>A<:f,2News Serif EE,>(<:f,BHelv,>a<:f,2News Serif EE,>,<:f,BHelv,>b<:f,2News Serif EE,>,0,1)<:f,rSymbol,></n><:f,BHelv,>A'<:f,2News Serif EE,>(<:f,BHelv,>d<:f,2News Serif EE,>,<:f,BHelv,>e<:f,2News Serif EE,>,<:f,BHelv,>f<:f,2News Serif EE,>,1), 

<:f><:f,BHelv,>b<:f,rSymbol,></y><:f,2News Serif EE,>0, <:f,BHelv,>f<:f,rSymbol,></y><:f><:f,2News Serif EE,>0, 

<:f,2Times New Roman CE,>ak  smer afinity je priamka<:f,2News Serif EE,> 

<:f,BHelv,>s<:f><:f,rSymbol,>=<:f><:f,BHelv,>AA'<:f,2Times New Roman CE,> so smerov<\}>m vektorom 

<:A11><:f,2Times New Roman CE,> je<:f>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+-1><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2760><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A12>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,2760><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6905,1,7418,1,7920,1,8640,><:#260,3046><:f,BHelv,>	<:f>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:#260,3046><:f,BHelv,>	



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6563,1,7418,1,7920,1,8640,><:#274,3046><:f,BHelv,>	(x,y,z,1)<:f,rSymbol,></n><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx+(d-a)y



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>ey



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>fy+bz<:f>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#274,3046><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>b



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#260,3046><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,6905,1,7920,1,8640,><:#279,9074><:f,BHelv,>A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>A<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>(bd,be,bf,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(d,e,f,1)



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.1<-"><:f>: <:f,2Times New Roman CE,>V osovej afinite ur<\h>enej tromi dvojicami odpovedaj<\z>cich si bodov n<\a>jdite os afinity.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,4830,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,2News Serif EE,> = {<:f,BHelv,>A<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,BHelv,>A'<:f,2News Serif EE,>, <:f,BHelv,>B<:f,2News Serif EE,> 

<:f><:f,rSymbol,></n><:f><:f,2News Serif EE,> <:f,BHelv,>B'<:f,2News Serif EE,>, 

<:f,BHelv,>C<:f,2News Serif EE,> <:f,rSymbol,></n><:f,2News Serif EE,> 

<:f,BHelv,>C'<:f,2News Serif EE,>}<:f><:f,2News Serif EE,>, <:f,BHelv,>o<:f,2News Serif EE,>=?



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,4050><:f,2News Serif EE,>



<+C><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#3217,4050><:f,2Times New Roman CE,><+">Rie</Z>enie: <-"><:f><:f,2Times New Roman CE,>Priamka 

<:f><:f,2News Serif EE,> <:f><:f,BHelv,>AB<:f,2Times New Roman CE,> sa v danej osovej afinite zobraz<\m> do priamky 

<:f,BHelv,>A'B<:f,2News Serif EE,>'<:f,2Times New Roman CE,>. Priese<\h>n<\m>k t<\}>chto priamok je samodru</^>n<\}> bod osovej afinity, 

<:f,BHelv,>AB<:f,rSymbol,><\G><:f,BHelv,>A'B'<:f,rSymbol,>=<:f,BHelv,>{1<:f,rSymbol,>=<:f,BHelv,>1<:f><:f,BHelv,>'<:f><:f,BHelv,>}<:f><:f,2Times New Roman CE,>, ktor<\}>m prech<\a>dza h</~>adan<\a> os afinity 

<:f,BHelv,>o<:f,2Times New Roman CE,>. Rovnako pre samodru</^>n<\}> bod priamok 

<:f,BHelv,>AC<:f,2Times New Roman CE,> a <:f,BHelv,>A</t>C</t><:f,2Times New Roman CE,>plat<\m> 

<:f,BHelv,>AC<:f,rSymbol,><\G><:f,BHelv,>A'C'<:f,rSymbol,>=<:f,BHelv,>{2<:f,rSymbol,>=<:f,BHelv,>2'<:f,rSymbol,>}<\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Os afinity je priamka 

<:f,BHelv,>o<:f>=<:f,BHelv,>12<:f> (obr. 1.16).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,4050>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:p<* >>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074><:f,2Times New Roman CE,><+">Pr<\m>klad 1.2<-">: <:f,2Times New Roman CE,>Zostrojte doty<\h>nice elipsy ur<\h>enej vrcholmi, ktor<\i> s<\z> rovnobe</^>n<\i> s danou priamkou<:f,2News Serif EE,> 

<:f,BHelv,>m<:f,2News Serif EE,>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>				<:f,BHelv,>e=(AB<:A5>CD),  <:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?, 

<+&><:f,BHelv,>2<-&>t<:f,2News Serif EE,>=<:f,2Times New Roman CE,>?



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2175,9074><:f,2Times New Roman CE,><+">Rie</Z>enie:<:f,2Times New Roman CE,><-"> V osovej afinite 

<:f><:f,bSignet Roundhand CE,>A<:f> <:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<-&><:f,BHelv,>o<:f,BHelv,>=<:f,BHelv,>AB<:f>,<:f,BHelv,> C<:f,rSymbol,></n><:f,BHelv,><-&>C</t><:f>}<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>sa dan<\a> elipsa <:f,BHelv,>e<:f,2Times New Roman CE,> zobraz<\m> do kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> (smer afinity je kolm<\}> na os afinity). Priamke 

<:f,BHelv,>m<:f,2News Serif EE,> <:f,2Times New Roman CE,>odpoved<\a> v danej osovej afinite priamka 

<:f,BHelv,>m'<:f,2Times New Roman CE,>, ur<\h>en<\a> samodru</^>n<\}>m<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>bodom na osi afinity a obrazom <:f,BHelv,>R'<:f,2Times New Roman CE,> jedn<\i>ho bodu 

<:f,BHelv,>R<:f,2Times New Roman CE,> priamky <:f,BHelv,>m<:f,2Times New Roman CE,> (<:f,BHelv,>R'<:f,2Times New Roman CE,> ur<\h><\m>me pomocou smeru afinity a obrazu priamky 

<:f,BHelv,>RC<:f,2Times New Roman CE,>). Doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f,2Times New Roman CE,> rovnobe</^>n<\i> s priamkou 

<:f,BHelv,>m'<:f,2Times New Roman CE,> vieme n<\a>js</]> (body dotyku 

<+&><:f,BHelv,>1<-&>T'<:f,2Times New Roman CE,>,<:f,2News Serif EE,> 

<:f,BHelv,><+&>2<-&>T'<:f,2Times New Roman CE,> s<\z> priese<\h>n<\m>ky kolmice<:f,2News Serif EE,> 

<:f,BHelv,>h<:f,2Times New Roman CE,> prech<\a>dzaj<\z>cej stredom 

<:f,BHelv,>O<:f,2Times New Roman CE,> kru</^>nice na priamku <:f,BHelv,>m'<:f,2Times New Roman CE,>, 

<+&><:f,BHelv,>1<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t'<:f,rSymbol,>|| 

<:f,BHelv,>m<:f,2Times New Roman CE,>',<+&><:f,BHelv,>2<-&>T'<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t'<:f,rSymbol,>||<:f,BHelv,>m'<:f,2Times New Roman CE,>). Obrazy priamok 

<+&><:f,BHelv,>1<-&>t'<:f,2Times New Roman CE,> a <+&><:f,BHelv,>2<-&>t'<:f,2Times New Roman CE,> v danej osovej afinite n<\a>jdeme pomocou ich samodru</^>n<\}>ch bodov na osi afinity a pomocou ich smeru, 

<:f,BHelv,>1<:f,rSymbol,>=<:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,rSymbol,>|| <:f,BHelv,>m<:f,2Times New Roman CE,>, <:f,BHelv,>2=2'<:f,rSymbol,><\N><:f><+&><:f,BHelv,>2<-&>t 

<:f,rSymbol,><-&>|| <:f,BHelv,>m<:f,2Times New Roman CE,>. Dotykov<\i> body 

<+&><:f,BHelv,>1<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>t<:f,2News Serif EE,> 

<:f,2Times New Roman CE,>a <+&><:f,BHelv,>2<-&>T<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>t<:f,2Times New Roman CE,> le</^>ia na priamkach smeru afinity (obr. 1.17).



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074><:f,2Times New Roman CE,>



@Podnadpis@<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#293,9074><:f,2Times New Roman CE,>1.6 Projekt<\m>vne transform<\a>cie<:f,2News Serif EE,> 

<:f280,rSymbol,><+'></e><-'><:f,BHelv,>E<+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><:f,2Times New Roman CE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9074><:f,2Times New Roman CE,>	Projekt<\m>vnou transform<\a>ciou roz</Z><\m>ren<\i>ho euklidovsk<\i>ho priestoru 

<:f240,rSymbol,><+'></e><-'><+!><:f,BHelv,>E<-!><+&><:f,2News Serif EE,>3<:f,2Times New Roman CE,><-&> je ka</^>d<\a> line<\a>rna geometrick<\a> transform<\a>cia priestoru na seba. Naz<\}>va sa koline<\a>cia. Okrem incidencie zachov<\a>va dvojpomer 

</Z>tyroch bodov na priamke. V</Z>etky uveden<\i> euklidovsk<\i> a afinn<\i> transform<\a>cie s<\z> koline<\a>ciami so 

</Z>peci<\a>lnymi vlastnos</]>ami a invariantn<\}>mi prvkami. Analytick<\a> reprezent<\a>cia projekt<\m>vnej transform<\a>cie je regul<\a>rna matica s re<\a>lnymi prvkami



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2><-!><-'><:f><:f,2Times New Roman CE,>, <:f,BHelv,> s<:f,rSymbol,></y><:f><:f,BHelv,>0<:f,2Times New Roman CE,>, 

<:f,2News Serif EE,>|<:f,BHelv,><+!>T<-!><+'>K <-'><:f,2News Serif EE,>|<:f,rSymbol,></y><:f,BHelv,>0<:f,2Times New Roman CE,>, matica s<\z>stavy rovn<\m><:f><:f,2Times New Roman CE,>c<:f><:f,2Times New Roman CE,>  

<:f><:f,2News Serif EE,><:A1>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+B><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A0>, <:f,BArial CE,>h<:A15>



>

SM������������K���z�����������F�'�������'�F���
����������F���{�z�����F���{�z�
����������F���G�������F���G���
����������0�t���������0�����t�������������	����l������	l������������������7�)���	�����7�)����������������H�)���
�����H�)��������������M���b�����	�M���b��������������!�P�"�����
�!���"�P��������������������
��������������������d���9�?�|�������9�?�|�
�������������������������Z���H���9���9�0�9�?�H�?�Z�?�m�0�|���|���|���m���Z���d��
��)�����
��
��)���
������������������������
���
���
����������)���)���)������������
���
���
��
�J�����s�����������e���Helv�
���
���
������������������"8�������
�����x�

�J�s�?���*�����s�?�e���Helv�
���
���
������������������"8�������
�����y�

�J�����
�r���������e���Helv�
���
���
������������������"8�������
�����z�

�J���v���a�������v�����Helv�
���
���
������������������"8�������
�����A�

�K��	K�u
6������	K�����Helv�
���
���
������������������"8�������
�����A�����������B	����������B	��
������
�J���������������������Helv�
���
���
������������������"8�������
�����O�
SM��-���,��������!g��
��:���Y���a����������������������w�p���.����Y���a�L�a���Y���6�v	����4�����
�������������������3�C���v	4���4�������:���k��!s���������������������ZEENTRY�����k���s��!s�7�k���6����	��������
���������������LOCKWIDT�����	���	��������/
h���������/
����h�
������������h�Z�������Z�����h�
����������������Y�	�����Y�����
����������������Y�
�����Y�����
�������������	"��	��	����	"��	
�����������
i��
u���
��
u��
i��������������p�s��	
���s�p����	�������������S�o	�	����o	S����	�������
�J�����o	����
���������News Serif EE�P�
�������������������������_����A��
�J�c�'���?�����c�'�����News Serif EE�P�
�������������������������_����C��
�K�5��	=�������5��	����News Serif EE�P�
�������������������������_��#�A���
�K����
�����������
����News Serif EE�P�
�������������������������_����C���������-�"�.�������-�"�.�
������
�J�����T�����������l���News Serif EE�������'�������(������������������a��
�J�Y�*���B�����Y�*�����News Serif EE�P�
�������������������������_����B��
�K���z
�
��������z
����News Serif EE�P�
�������������������������_��(�B���
�K���[�t�s�������[�����News Serif EE�P�
�������������������������_����a���
�M�F�D���\�����F�D�����News Serif EE�P�
�������������������������_����1=1���
�J�������������������(�Symbol�rif EE�P�
���������������R���������_����a��
�J�����@ G�����������(�Symbol�rif EE�P�
���������������R���������_����a��
�J�B ��� $�����B ��T���News Serif EE�P�
�������������������������_�������
�J�l���\
������l���e���News Serif EE�P�
�������������������������_����s��
�J�u�����������u���e���News Serif EE�P�
�������������������������_����s��
�J�������-���������`���News Serif EE�P�
�������������������������_����B����d�x�B���������x�B�����
����������������lv,�b�fx�d�x�P���B���B���B���P���d���u�������������x�u�x�d�
�Q�/�i���g� ���/�i�����Times New Roman CE������d��X�/���$�������/�����Obr. 1.8�b��d���������!�����������
�����������������������������������������������������������������������������d�W	���	S�"� �W	���	S�
����������������lv,�b�fW	0�W	��e	��x	���	���	���	0��	B��	S�x	S�e	S�W	B�W	0���d�r�����Z�#�!�r�����Z�
���������������if EE�P�r�;�r�+���������������+���;���K���Z���Z���Z�r�K�r�;���d�o��	���	$�"�o��	���	
�����������������������o��	o��	}��	���	���	���	���	���	���	���	}��	o��	o��	��d����	���	%�#����	���	
���������������News Ser���	���	���	���	���	���	���	���	���	���	���	���	���	��d����
D�.�&�$����
D�.�
������������������������������
���
$��
5��
D��
D���D���5�.�$�.���.���������
�J�]�=���X�'�%�]�=�}���News Serif EE�UTOLU���FSSCREENFO���������C�����o�R��������]�J�(�&�]�����J������������������m�)�'�������m������������.�)����
*�(���)�.��
���������������8�J�+�)�8�����J����������������$�`�,�*�$�����`����������d�q�3���o�-�+�q�3���o�
���������������if EE�P�q�P�q�@�~�3���3���3���@���P���`���o���o�~�o�q�`�q�P�����u�p���X���,���p�u�X��������SM��(���'���J�,��"V��
����J�����	�����J�����	�
������������������������������
��������������7�����������7���
������������h�R�w
����R�h���w
������������
h���w
������h��
w
���������d���������������������
���������������C:\AMIPR������������������������������������������������������d���������	�����������
���������������C:\AMIPR������������������������������������������������������d���������
�����������
���������������C:\AMIPR������������������������������������������������������d���C	<��	��	���C	<��	
���������������C:\AMIPR��a	��P	
�C	��C	/�C	<�P	<�a	<�r	/��	���	
��	��r	��a	��d�����5
����
�����5
��
���������������C:\AMIPR���������
���
��(
��5
��5
��5

�(
���
���
����
�����
�J���������
�����������Helv�Serif EE�efs=0 1 3 1 0 1677"��������0 ����o�0
�K�����X���������������Helv�Serif EE����0 ����� 0 0P���"��������
���
�a���
�K������
$���
���������Helv�Serif EE����0 ����� 0 0P���"��������
�����A���
�K���������������������Helv�Serif EE����0 ����� 0 0P���"��������
�����B���
�J�����������������x���Helv�Serif EE����0 ����� 0 0P���"��������
�����s��
�J������	E���������l���Helv�Serif EE����0 ����� 0 0P���"c�������
�����B��
�J�L�,���D�����L�,�x���Helv�Serif EE����0 ����� 0 0P���"��������
�����s��
�M���D���\�������D�����Helv�Serif EE����0 ����� 0 0P���"��������
�����1=1���
�J���*���E	������*�����Helv�Serif EE����0 ����� 0 0P���"��������
�����B�1
�J���Y�&�t	������Y�����Helv�Serif EE����0 ����� 0 0P���"��������
�����A�1
�J�u�f	���
����u�f	����Helv�Serif EE����0 ����� 0 0P���"��������
�����a�1���������!	����������!	�
0��������������!�����������!��
0�����������!	�!"	������!	�!"	
0���������6���/�j
����6�j
/����0�����
�K�������1�������������Helv����������������������������"��������������A���
�J�A������	����A�������Helv����������������������������"��������������A��
�K�E�����������E�������Helv����������������������������"������������
�u���
�J��������	������������Helv����������������������������"��������������u��
�J�� ���!	� ���� ������Helv����������������������������"��������������o��
�K��!���"��!����!������Helv����������������������������"������������
�1���
�J��!E	d"`
"� ��!E	����Helv����������������������������"��������������1��
�J�@!�	�"c
#�!�@!�	}���Symbol��������������������������R�����������������
�J�i!��)"��$�"�i!��x���Symbol��������������������������R�����������������
�J�������3�%�#�����x���Helv����������������������������"��������������s����d����	��<	&�$����	��<	
���������������smm!zrun���	��.	��<	��<	��<	��.	���	���	���	���	���	���	���	��d���������'�%���������
���������������smm!zrun����������������������������������������������������
�Q���f��	V�(�&���f�����Times New Roman CE������d��Xf)���$�������)f����Obr. 1.9�

�R�!�c�s�S���'�!�c�R���Times New Roman CE������d��X^A���$�������A^����Obr. 1.10�OSM��6���5���/���0�"��
��������!�������!����������������@��
��#��	����<�����������������������E�����!�����#������	�
����:�*�K�6�i���������������������E�����!�����K�*���l�i�6�������/�T�0�U�����/�T�0�U�
����������s�����@���������s�@�
����������/
����?�����/
����?�
��������������!�>�	���!�����>�
����������!�����?�
���!�����?�
����������0
��������	�0
������
����������$���%�G���
�$���%�G�
������������G�k�r�
�����G�k�r�
����������?���5�������?���5���
���������������
����
��
�������0���������`�C���s�������C�`�s�
�����������
��g�������g����
�������������
�J�����������J�
���
����������}�=�@�������}�=�@���
����������v�G�$�]�����$�G�v�]�
�����������	���������������	���������
�R�y�2���"�����y�2�R���Times New Roman CE������d��X0Z���$�������@�����Obr. 1.11����d��
l�;��������
l�;���
���������������|���D
���
���
{���l���l�,�l�;�{�;���;���,������������
���
����d���w�6���������w�6���
���������������|���D
������������w���w�'�w�6���6���6���'���������������������d��	~�?
�������	~�?
��
���������������|���D
���	���	���
~��
~�0
~�?
��?
��?
��0
���
���
���	���	����d��
p�C��������
p�C���
���������������|���D
���
���
����p� �p�4�p�C���C���C���4��� ��������
���
����d��
�	C��	�����
�	C��	
���������������|���D
���
�	�
�	���	 ��	4��	C��	C��	C��	4��	 ��	���	�
�	�
�	��d�����Y�����������Y���
���������������|���D
����������"���6���J���Y���Y���Y���J���6���"�������������d���5��
|�������5��
|�
���������������|���D
����X���D���5���5��
5��
D��
X��
m��
|���|���|���m���X���d��
��]
�������
��]
��
���������������|���D
���
���
��&
��:
��N
��]
��]
��]
��N
��:
��&
���
���
����d�����R�����������R���
���������������|���D
��������������/���C���R���R���R���C���/�����������������d�O�=����� ���O�=�����
���������������|���D
��O�`�O�L�^�=�r�=���=���L���`���u�����r���^���O�u�O�`�
�J��
���
��!����
������Helv��������� �� +���`�`�Y�X0Z>
"��������@>����B��
�J�4	���	��"� �4	������Helv��z�����������������E�����!�"��������������A��
�J�����.�$�#�!���������Helv������������ '���`�`�Y�X�-��"��������-�����C��
�J�]
���
��$�"�]
������Helv��z�����������������E�����!�"��������������S��
�J���0	J�H
%�#���0	����Helv��z�����������������E�����!�"��������������D��
�K�u
��q�'
&�$�u
������Helv��z�����������������E�����!�"������������
�D���
�K�D���@���'�%�D�������Helv��z�����������������E�����!�"������������
�C���
�K���A���Y�(�&���A�����Helv��z�����������������E�����!�"��������������A���
�K�.�������)�'�.�������Helv��z�����������������E�����!�"��������������B���
�K�r	�
b
��*�(�r	�
����Helv��z�����������������E�����!�"��������������S���
�J�^�-
��E�+�)�^�-
����Helv��z�����������������E�����!�"��������������o��
�J�<������	,�*�<�������Helv��z�����������������E�����!�"��������������a��
�K�K���#��
-�+�K�������Helv��z�����������������E�����!�"��������������a���
�J���/�,�G�.�,���/�����Helv��z�����������������E�����!�"��������������b��
�K�:������
/�-�:�������Helv��z�����������������E�����!�"��������������b���
�J�w
���
��0�.�w
������Helv��z�����������������E�����!�"��������������d��
�K�������
�1�/���������Helv��z�����������������E�����!�"��������������d���
�K��
%
��=�2�0��
%
����Helv��z�����������������E�����!�"��������������c���
�J�
�������3�1�
���x���Helv��z�����������������E�����!�"��������������c����d�s� ���g�4�2�s� ���g�
���������������|���D
��s�C�s�/��� ��� ��� ���/���C���X���g���g���g�s�X�s�C���d��� ���g�5�3��� ���g�
���������������|���D
����C���/��� ��� ��� ���/���C���X���g���g���g���X���C�
�J���i	���
6�4���i	x���Helv�T��������������������������"��������������s������!�����
���5�����!�
��������SM��4���3���#�S�������������X���
�������
���X�
��������d�#�F���?�����#�F���?�
���������������			�����#���#�����F��
F���F���������������?��
?���?�#���#�����d�������������������������������������if EE������
����l�������L����������
��b�L�������l�����b����
�����
8��
�������
8��
��
����������Y�����������Y�������
�����������
#	��	������
	���#	
����������&�������	���&�������
�����������
����E

����
����E
�0����������
P�������	��
P����������������&���������
�&������������������+�����R�
���+�����R�������������
M���\������
M���\��������
�d��������
��
�I�b���0

����������������0�������� 	��]
;����������
���
�������
������4�
��������� 	����,���
�������,���
���������������
g��
E������
g��
E������������������\�����������\������������������R�����������R����������d���V
���
������V
���

�������������������������|
���
���
���
���
���
��|
��g
��V
��V
��V
��g
��|
��d���k�����������k�����
�����������������������������y���k���k���k���y�������������������������������d���A�;���������A�;���
�������������������������b���M���A���A�(�A�;�M�;�b�;�u�(�������������u���b���d�����4�����������4���
���������������������������������������%���4���4���4���%���������������������d��
���
�������
���
��
������������������������
���
���
���
���
���
���
���
���
���
���
���
���
����d��
���
]������
���
]�
������������������������
;��
(��
���
���
���
(��
;��
N��
]��
]��
]��
N��
;���d�����O�����������O���
�����������������������������������-���@���O���O���O���@���-�����������������d��
���
^������
���
^�
������������������������
<��
)��
���
���
���
)��
<��
O��
^��
^��
^��
O��
<���d�}
���
(�����}
���
(�
������������������������
���
���
���
���
��}
��}
��}
���
(��
(��
(��
���
��
�J�l
k��
������l
k�����Helv���
������������������|���a
"���������w����1��
�J���"�t�=�������"�����Helv��a
"���������w�������|� ���"��������������2��
�J�����@���������������Helv�
��c
��P
��=
��.
��.
������"��������������o��
�J��	n�-
�	 ����	n�����Helv�	��
��������������������
��"��������������A��
�K��������
!�����������Helv�	��
��������������������
��"��������������C���
�K�+�������"� �+�������Helv�	��
��������������������
��"��������������B���
�K�W���G��
#�!�W�������Helv�	��
��������������������
��"������������
�A���
�K������� �$�"���������Helv�	��
��������������������
��"��������������D���
�J��	���
��%�#��	������Helv�	��
��������������������
��"��������������O��
�K��������
&�$�����
���Helv�	��
��������������������
��"��������������O���
�Q�s�������'�%�s���V���Times New Roman CE������d��X�	�����������	�����Obr.1.13��
�J��	S�:
n�(�&��	S�����Helv�Serif EE����������������
��"��������������B������'���l�F�)�'�'�F�l����������
�J�n��	���
*�(�n��	����Helv����G�����������������������"��������������S��
�J�n�������+�)�n���x���Helv����G�����������������������"��������������s��
�J�m���V���,�*�m�������Helv�	��
��������������������
��"��������������D��
�J�#�������-�+�#�������Helv�
��c
��P
��=
��.
��.
������"��������������C����d��
���
^�.�,��
���
^�
������������������������
<��
)��
���
���
���
)��
<��
O��
^��
^��
^��
O��
<���d�����E���/�-�����E���
�����������������������������������#���6���E���E���E���6���#���������������
�K�������5�0�.���������News Serif EE����������������
�����������������os����d����
8��
1�/����
8��

��������������������������
���
���
���
%��
8��
8��
8��
%��
���
���
���
���
��d���<�����2�0���<�����
�������������������������]���H���<���<���<���H���]���p���������������p���]���d���t�����3�1���t�����
���������������������������������t���t�
�t�������������
�������������������
�J�J�{�����4�2�J�{�x���Helv����������������������������"��������������k��
�J� �`	��{
��3� �`	����Helv����������������������������"��������������e��SM��I���H��������#-����������������������������������������������������������
�����������	-��	3������	-��	3��������
�d�����
�|
��������
�|

����������������FSOPENF�������������	������
���
���
�3	��|
�	|
��|
��3	������d�v�{����
����v�{����

����������������FSGETFOv���v�����{��	{���{������������
���
�	�
���
v��
v��������	���	�
�����	���	�
���������d�W�x�����	���W�x�����
�������������������h���W���W���i�x���x���x���������������������i���W���W�����d��	j��	��
����	j��	��
�������������������h����	���	|��	j��	j��	j��	|��	���	���	���	���	���	���	����d���y�:�����	���y�:���
�������������������h�������������y���y�%�y�:���:���:���%���������������������d��	���	����
��	���	��
�������������������h����	���	���	���	���	���	���	���	���	���	���	���	���	����d��	Q��	��
����	Q��	��
�������������������h����	|��	c��	Q��	Q��	Q��	c��	|��	���	���	���	���	���	|���d��	H
�	�
�����	H
�	�

�������������������h����	s
�	Z
�	H
�	H
�	H
�	Z
�	s
�	�
�	�
�	�
�	�
�	�
�	s
��d��	���	:
��
��	���	:

�������������������h����	�
�	���	���	���	���	���	�
�	%
�	:
�	:
�	:
�	%
�	�

�J�A
���
/�����A
��`���News Serif EE����������������������������������s��
�J�����c	��������������News Serif EE����������������������������������C��
�P��	���
�������	������News Serif EE����������������������������������O= O= O��
�P�C�����������C�������News Serif EE����������������������������������A= A= A��
�P�p�����������p�������News Serif EE��������������������������������	�B= B= B��
�L�C�(
c	@�����C�(
 ���News Serif EE����������������������������B�����  C��
�J����
~	���������
����News Serif EE�������
���
���
��
���������������D��
�J���a�\	y�������a�����News Serif EE����������������������������������C��
�J�b�C���������b�C�H���News Serif EE����������������������������������1��
�J���r�����������r�H���News Serif EE����������������������������B=����1��
�J���s�����������s�H���News Serif EE����������������������������������2��
�J�����������������H���News Serif EE���������������������������� A����1�X
�J�?�����������?���H���News Serif EE��������n	��n�'?n�����������������1��
�J�������!���������H���News Serif EE��������n	��n�'?n�����������������2��
�J�����3
!���������H���News Serif EE������������������1���������������2��
�J�g�

���
����g�

H���News Serif EE����������������������������B�����2��
�J������
�	 �������l���News Serif EE����������������������������B�����e��
�J����
B
��!������
����News Serif EE����������������������������B�����k��
�M�>�������"� �>�������News Serif EE������:�����<�N���Y���������������o= o��
�J�����V�>�#�!�����H���News Serif EE������:�����<�N���Y���������������1� 
�J�E�����/�$�"�E���H���News Serif EE������:�����<�N���Y���������������2� 
�d�c���� ��%�#���+�4 ��
������������������m����u�b�����n�������� ��� +���o	������������t�-�c���u�b�������|���a
&�$���|���a

��������d������!��'�%������!��
������������������m������������w������������!���!���!�
��������w������
����������M�� �	(�&����	� M����������!���������)�'���������������������������!��*�(������!��
������������������+�)���������
������
�P���������,�*�����x���Helv�Serif EE���
�.�$�H
"�������"��������1�����P= P= P�P
�J�6�������-�+�6���C���Helv����f���jY\��G����RY�Y�X0Z�
"��������@>����1��
�J�����E�/�.�,�����M���Helv�Serif EE�H
"���������������"�������� P����2��
�J���`�v x�/�-���`�����Helv�Serif EE�H
"���������������"�������� P����S��
�J�""(��"@	0�.�""(�����Helv�Serif EE�H
"���������������"�������� P����R��
�J��!��m"��1�/��!��T���Helv�Serif EE�H
"���������������"j������� P����2��
�J�����"�q�2�0�����`���Helv�Serif EE�H
"���������������"[������� P����1��
�J���������3�1���������Helv�Serif EE�H
"���������������"�������� P����R����������x��
4�2�x��
�����0�����
�J���������5�3�����x���Helv�Serif EE�H
"���������������"�������� P����s��
�J�Y�����j�6�4�Y���`���Helv�Serif EE�H
"���������������"Z������� P����1�����������#

7�5���

�#���0�����
�J���}	���
8�6���}	����Helv�Serif EE���>���3�,�3�>�����"��������������R��
�P���.��"F
9�7���.�����Helv���������#

K�M�����v�7��$d
"��������0�����Q= Q= Q��
�J�j�������:�8�j���T���Helv���������#

K�M�����v�7��$d
"��������0�����1��
�J��!���!��;�9��!��T���Helv���������#

K�M�����v�7��$d
"��������0�����2��
�J���������<�:���������Helv����v�7��$d
"��������0�����Q"��������������O��
�P���8�$!P�=�;���8�<���Helv�_�����^ЉG��G�����~��|
���~"��������+�����o= o= o�o
�J���7�����>�<���7�T���Helv��G��G�����~��|
���~"�������"�������� o����1��
�J�P 7�� ��?�=�P 7�T���Helv��G��G�����~��|
���~"�������"�������� o����2����d���������@�>���������
���������������ammarOpt������������������������������������������������������d�� -�� m�A�?�� -�� m�
���������������ammarOpt� K�� 9�� -�� -�� -�� 9�� K�� ]�� m�� m�� m�� ]�� K���d��!���!��B�@��!���!��
���������������ammarOpt�!���!	��!���!���!���!	��!���!���!���!���!���!���!����d���������C�A���������
���������������ammarOpt������������������������������������������������������d���������D�B���������
���������������ammarOpt������������������������������������������������������d���m	���	E�C���m	���	
���������������ammarOpt���	���	���	���	���	���	���	��}	��m	��m	��m	��}	���	��d���������F�D���������
���������������ammarOpt����������������������������������������������������
�R���%���-�G�E���%�����Times New Roman CE������d��X�?�����������?�����Obr. 1.14��
�R���������H�F���������Times New Roman CE������d��Xv@�����������@v����Obr. 1.15��
�J�0#)��#D�I�G�0#)�x���Helv����������������?�����������"��������������s��
�J��"��~#����H��"��[���Helv�Serif EE�H
"���������������"�������� P����2��SM��������������.
������R�}���(�������
�����������������������
�����}�J���B�������v�h���*
���	C��
��(�����N�v���d�J�
���
����������������	���	��	�v�J�u
��u
��e�=���>�^�������d���	�������B�L��
�������
L�B����������������y�������
�������y������������>���������������>����0�����������������������������
������������R�n�������n�R�����
��������������n	����������n	�����������d���b�����������b�����
�����������������s�����������p���b���b���b���p�������������������������������d�>���~���	���>���~���
�����������������s�����>���>���L���^���p���~���~���~���p���^���L���>���>�������]�������
���]����������������������������	����������������������i�S���*�
���i�S����������
�J�L�������)���L���e���Helv��f��Y��������������d��X0Z��"8�������@�����z��
�L�����������*�����K���Helv� New Roman CE����������s	��"8�������������x=o�
���� ���.
����)� ���.
��
������
�J������
����������e���Helv��f��Y��������������d��X�?��"6�������?�����y��
�J�����_���������������Helv� New Roman CE����������s	��"8�������������A��
�K�<�����������<�������Helv� New Roman CE����������s	��"8�������������A���
�J�����r�����������n���Helv��������������������"�������"6�������������a��
�J���	�����������	�n���Helv��������������������"�������"6�������������d��
�J�����N	����������n���Helv��������������������"�������"6�������������e��
�J���y���d�������y�n���Helv��������������������"�������"6�������������b��
�J�����������������:���Helv��������������������"�������"6�������������f��
�J��
w���l������
w�j���Symbol���Y��������������d��XF>��R6�������>F����p��
�J��
�����������
��j���Symbol���Y��������������d��X0Z��R6�������@�����p��
�J�
�7�{�"�����
�7�C���Helv�l���Y��������������d��X0Z��"6�������@��������
�J�����#�����������e���Helv�����������	���������������	"6�������������s��SM����������I�2�����m�����I��	���	����I��	���	
��������������Y��	����Y������	
�������������	�
���������	�
��
������������:��
�������
:����������������v	2�c
������c
2�v	�������������]�I�+�������+�I�]����������
�J�~	*��	E�	���~	*�x���Helv����������������������������"���������x����s��
�M����	���

������	����Helv����p�����H�������������j���"��������������1=1�������	���w��	��	�	���w��	
�������������	o�����
�o��	����
������
�J�����r���
�����������Helv�������)(�������
AI���T���l�"���������T����B��
�J�4�����������4�������Helv����p�����H�������������j���"��������������A��
�J�����?�.	��
���������Helv��������(�������
�I���T���l�"���������T����C��
�K��
�
���������
�
����Helv��������(�������
�I���T���l�"���������T����C���
�K��
��|��������
������Helv��������(�������
�I���T���l�"���������T����B���
�K���f�����������f�����Helv��������(�������
�I���T���l�"���������T����A���
�J��������	������������Helv��������(�������
�I���T���l�"���������T����o��
�M�h��	T�������h��	����Helv����������������������������"��������������2=2���
�R��	�����������	������Times New Roman CE������d��Xv@�����������@v����Obr. 1.16����d�������H�����������H�
����������������������{��&�����������������������&���9���H���H���H���9���&���d��
��6�;	�����
��6�;	
����������������������{�
�	�
�	��������'���6��	6��	6�,	'�;	��;	��;	�
,	�
�	��d��
$
�
h
�����
$
�
h

����������������������{�
F
�
Y
�
h
�
h
�
h
�
Y
�
F
�
3
�
$
�
$
�
$
�
3
�
F
��d�

��Q
������

��Q
��
����������������������{

��

���
��/
��B
��Q
��Q
��Q
��B
��/
���
��

��

����d����	���	�������	���	
����������������������{���	���	���	���	���	���	���	���	���	���	���	���	���	��d�;��	���	����;��	���	
����������������������{;��	;��	J��	]��	p��	���	���	���	p��	]��	J��	;��	;��	��d���p��	��������p��	��
����������������������{����������p���p���p��	���	���	������������������������d�{�����������{�������
����������������������{{���{���������������������������������������{���{���SM��C���B���X���i#��I���d�`	����,�����`	����,�
����������������������`	��`	����������������������������,���,���,�`	��`	��
�d�o	����������o	��������������������������@�H�o	��o	������������������������:
������������o	:
o	��������������������������
����������X���U#������X���U#��
��������������}!I�������I�}!�������������w�����������w�������
������������������	����������������������~�����C�
���~�C�����
������������\�H!����	�H!����\�
����������~	��)�*���
�~	*�)������������������r���
�������r��������������������\
������\
����
����������9���7�����
�7���9���
����������������`�������`�����
����������O���P�"�����O�"�P��������������������\
������\
�����������
�J�����$	#�������������Helv��v��Y��������������d��X�0��"��������0�����A��
�J�+�����������+�������Helv��v��Y��������������d��X�0��"��������0�����B��
�J�R���
�������R�������Helv��v��Y��������������d��X0Z��"��������@�����O��
�J�����`���������������Helv��v��Y��������������d��X�0��"��������0�����C��
�K���q�����������q�����Helv��v��Y��������������d��X�0��"��������0�����C���
�J�j��
4�������j��
����Helv��v��Y��������������d��X�0��"��������0�����m��
�J�����{���������������Helv��v��Y��������������d��X�0��"��������0�����R��
�K���������������������Helv��v��Y��������������d��X�0��"��������0�����R���
�K�%���@�������%�������Helv����v���jY\�������RY�Y�X0Z��"��������@>����m���
�J�I�����������I�������Helv��v��Y��������������d��X0Z��"��������@�����h��
�K���P���k�������P�����Helv��v��Y��������������d��X0Z��"��������@�����T���
�J�������P���������C���Helv��������� �� !���`�`���X0Z��"��������@�����1��
�K�]�����������]�������Helv��v��Y��������������d��X�0��"��������0�����t���
�J���3�1��� �����3�C���Helv������������ ����`�`���X�	��"��������	�����1��
�J���W���r�!�����W�����Helv��v��Y��������������d��X0Z��"��������@�����T��
�J�/�9�����"� �/�9�M���Helv������������ ����`�`���X�=��"��������=�����1��
�J�^�C�����#�!�^�C�M���Helv��������� �� !���`�`���X0Z��"��������@�����1��
�J���i�����$�"���i�C���Helv��v��Y��������������d��X�0��"��������0�����t��
�M�N���8���%�#�N�������Helv��v��Y��������������d��X�0��"��������0�����1=1���
�K��
�
����&�$��
�
����Helv��v��Y��������������d��X~>��"��������>~����T���
�J��
N
1��
'�%��
N
M���Helv������������ ����`�`���X~>��"��������>~����2��
�J��
��#���(�&��
��M���Helv��������� �� !���`�`���X0Z��"��������@�����2��
�K��
������)�'��
������Helv��v��Y��������������d��X0Z��"��������@�����t���
�J�t���	���*�(�t�������Helv��v��Y��������������d��X0Z��"��������@�����T��
�J�)�����5�+�)�)���C���Helv����f���jY\��G����RY�Y�X0Z�
"��������@>����2��
�J�6�������,�*�6���C���Helv��������� �� !���`�`���X0Z��"��������@�����2��
�J���5���P�-�+���5�C���Helv��v��Y��������������d��X�0��"��������0�����t����d�Y�������.�,�Y�������
���������������MAP�����Y���Y���f���y�����������������������y���f���Y���Y�����d���������/�-���������
���������������MAP�����������������������������������������������������������d�'���c���0�.�'���c���
���������������MAP�����'���'���4���E���V���c���c���c���V���E���4���'���'�����d���������1�/���������
���������������MAP�����������������������������������������������������������d�������+�2�0�������+�
���������������MAP�������
�������+���+���+�������
�����������������������
���d�Q�����4�3�1�Q�����4�
���������������MAP�����Q���Q���`���v�����������������#���4�v�4�`�4�Q�#�Q�����d�B	���	��4�2�B	���	��
���������������MAP������	���	
�v	��c	��O	��B	
�B	��B	��O	��c	��v	���	���	��
�M���������5�3���������Helv��v��Y��������������d��X0Z��"��������@�����2=2�����d�������*�6�4�������*�
���������������MAP�������	�������*���*���*�������	�����������������������	���d�����N�,�7�5�����N�,�
���������������MAP�����N���N���?�,�-�,���,�����������������-���?���N���N�����d�m�m�����8�6�m�m�����
���������������MAP���������������������|���m���m���m�|�|�m���m���m���|�������d�/��
q�(�9�7�/��
q�(�
���������������MAP�����q���q���b�(�P�(�>�(�/���/���/��
>��
P��
b��
q��
q�����d�b�����`�:�8�b�����`�
���������������MAP�������?���Q���`���`�q�`�b�Q�b�?�b�-�q�������������-���?���d���>
���
;�9���>
���

���������������MAP�������_
��q
���
���
���
��q
��_
��M
��>
��>
��>
��M
��_
��d�$!��f!,�<�:�$!��f!,�
���������������MAP�����f!��f!��W!,�E!,�3!,�$!��$!��$!��3!��E!��W!��f!��f!��
�J��"��i#��=�;��"��}���News Serif EE������!���!�����������������1�����o��
�R���������>�<���������Times New Roman CE������d��X0Z�����������@�����Obr. 1.17����d�e�������?�=�e�������
���������������MAP�����e���e���r�������������������������������r���e���e���
�J���p� 
��@�>���p�x���Helv������������*rbC������������"��������������k������x�M�y���A�?�x�M�y��������������������4�B�@�������4��������
�J�������:�C�A�����x���Helv����������������������������"��������������s��
�J�����,�"
��B�������.�Helv������������*rbC������������",�������������e��Arial CE,34,11,0,0,0,0,0

$A=\left( x,y,z,1\right) \rightarrow A^{\prime }=\left( x^{\prime },y^{\prime },z^{\prime },h^{\prime }\right) =h^{\prime }\left( \frac{x^{\prime }}{h^{\prime }},\frac{y^{\prime }}{h^{\prime }},\frac{z^{\prime }}{h^{\prime }},1\right) $Arial CE,34,11,0,0,0,0,0

$\matrix x^{\prime }=ax+dy+gz+m \\ y^{\prime }=bx+ey+kz+n \\ z^{\prime }=cx+fy+iz+p \\ h^{\prime }=qx+ry+tz+s\endmatrix $Arial CE,34,11,0,0,0,0,0

$\BF T_K=\left( \matrix a & b & c & q \\ d & e & f & r \\ g & k & i & t \\ m & n & p & s\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$A^{\prime }=\left( x^{\prime },y^{\prime },z^{\prime },h^{\prime }\right) =A\BF .\BF T_A=s(\frac{x^{\prime }}s,\frac{y^{\prime }}s,\frac{z^{\prime }}s,1)$Arial,34,11,0,0,0,0,0

$\frac 1s$Helv,34,12,0,0,0,0,0

$\perp $Helv,34,12,0,0,0,0,0

$\perp $Arial CE,34,12,0,0,0,0,0

$\BF T_A=\left( \matrix a & 0 & 0 & 0 \\ 0 & e & 0 & 0 \\ 0 & 0 & i & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\BF T_A=\left( \matrix a & b & c & 0 \\ d & e & f & 0 \\ g & h & i & 0 \\ m & n & p & s\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$AB\perp CD$Helv,34,12,0,0,0,0,0

$\perp $Arial CE,34,11,0,0,0,0,0

$\overline{s}=(d-a,e-b,f,0)$Arial CE,34,11,0,0,0,0,0

$\BF T_A=\left( \matrix b & 0 & 0 & 0 \\ d-a & e & f & 0 \\ 0 & 0 & b & 0 \\ 0 & 0 & 0 & b\endmatrix \right) $SM��)���(���+��������	��d�8�h��	������8�h��	��
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