1.  Kreatívny priestor K


Usporiadaná dvojica (U,G), v ktorej U  je množina útvarov (neprázdne podmnožiny E3)

a G je množina generujúcich princípov aplikovateľných na prvky množiny U, sa nazýva kreatívny priestor K.

Geometrické útvary z množiny  U  sú súvislé podmnožiny  E3:


0 - rozmerný (0-parametrický) útvar  - bod, ktorý je analyticky reprezentovaný štvoricou 
svojich homogénnych súradníc, A=(xa, ya, za, 1), resp. P=(xp, yp, zp, 0)


1 - rozmerný (1-parametrický) útvar - čiara, príp. oblúk čiary, ktorý je analyticky reprezentovaný bodovou funkciou jednej reálnej premennej r(u)=(x(u), y(u), z(u), h(u)), 


pre u <0, 1>= R

(úsečka, otvorená alebo uzavretá lomená čiara, oblúk krivky, polpriamka, priamka, kužeľosečka, skrutkovica, interpolačná krivka, a pod.)


2 - rozmerný (2-parametrický) útvar - plocha, príp. časť, záplata (list) plochy, ktorý je analyticky reprezentovaný bodovou funkciou dvoch reálnych premenných

 
r(u, v)=(x(u, v), y(u, v), z(u, v), h(u, v)), pre (u, v) <0, 1>x <0, 1>= R2

(rovinný útvar, napr. trojuholník, štvoruholník, kruh, kužeľosečka s vnútornými bodmi, mnohosteny, jednoduché plochy a ich časti - guľová, valcová, hranolová, ihlanová, kužeľová, anuloid, kvadratické plochy, skrutková plocha, interpolačná plocha, a pod.)


3 - rozmerný (3-parametrický) útvar - masív, príp. bunka masívu, ktorý je analyticky reprezentovaný bodovou funkciou troch reálnych premenných

 
r(u, v, w)=(x(u, v, w), y(u, v, w), z(u, v, w), h(u, v, w)), 


pre (u, v, w)Î <0, 1>x <0, 1>x<0, 1>=W3 Ě R3

(elementárne telesá, napr. kocka, hranol, kužeľ, valec, ihlan, polguľa, guľa, paraboloid s vnútornými bodmi, dvojdielny hyperboloid s vnútornými bodmi, a pod.)


4 - parametrický útvar - animácia, príp. sekvencia animácie, ktorý je analyticky reprezentovaný bodovou funkciou štyroch reálnych premenných

 
r(u, v, w, t)=(x(u, v, w, t), y(u, v, w, t), z(u, v, w, t), h(u, v, w, t)), 


pre (u, v, w, t)Î <0, 1>x <0, 1>x <0, 1>x <0, 1>= W4 Ě R4

(pohyb útvaru v priestore a čase, príp. teleso, ktorého body sú určené okrem svojej polohy ďalším atribútom, napr. teplotou, a pod.).


Nesúvislé (diskrétne) podmnožiny ĄE3 sú usporiadané množiny:
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mriežka bodov
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mriežka oblúkov čiar
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mriežka záplat plôch
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usporiadaná postupnosť buniek masívov, a pod.


Diskrétne usporiadané množiny geometrických útvarov sú analyticky reprezentované mapami - maticami M, ktorých prvky sú analytické reprezentácie jednotlivých geometrických útvarov v danom poradí. Z útvarov budeme modelovať nové útvary, prvky množiny U, pomocou generujúcich princípov. 


Generujúce princípy z množiny  G  sú:


Geometrické transformácie

Aplikovaním geometrickej transformácie na útvar vytvoríme útvar takého istého rozmeru ako mal pôvodný, t.j. bod sa zobrazí do bodu, čiara do čiary, atď. V závislosti od typu geometrickej transformácie sa môže zachovať veľkosť útvaru a zmeniť len jeho poloha v priestore (euklidovské transformácie), alebo sa zmení poloha aj tvar (afinné, príp. projektívne transformácie). Napr. z kružnice sme pomocou osovej afinity získali elipsu, pomocou stredovej kolineácie dokonca ktorúkoľvek z kužeľosečiek. Podobne z guľovej plochy možno aplikovaním afinnej transformácie vytvoriť elipsoid a ak ju podrobíme projektívnej transformácii, niektorú z kvadratických plôch - elipsoid, paraboloid, hyperboloid. Geometrické transformácie sú analyticky reprezentované regulárnymi štvorcovými maticami s reálnymi prvkami rádu 4.
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Prvky matice reprezentujú koeficienty geometrických transformácií.

q, r, t sú koeficienty projektívnych transformácií, pre afinné transformácie platí q=t=r=0

(m, n, p) sú karteziánske súradnice vektora posunutia

a, e, i (sú koeficienty mierky na súradnicových osiach x, y, z

s (je prevrátená hodnota koeficienta rovnoľahlosti so stredom v začiatku súradnicovej sústavy.


Základné tvary matíc euklidovských transformácií:

Identita   [image: image4.wmf]T

=

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1
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Súmernosti:

podľa stredu O=(0,0,0,1)     [image: image7.wmf]T
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podľa roviny p=xy  [image: image8.wmf]T
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mierky na osiach [image: image10.wmf]T
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Otáčanie okolo osi z o uhol a
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Skrutkový pohyb s osou z a posunutím v pre uhol otočenia a
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Triedy geometrických transformácií

Nekonečná množina geometrických transformácií toho istého typu sa nazýva triedou. Aplikovaním triedy geometrických transformácií na geometrický útvar získame nový geometrický útvar, s rozmerom o 1 väčším ako bol rozmer pôvodného útvaru. Napr. z bodu A získame pomocou triedy otáčaní okolo osi o s uhlami otočenia z intervalu <0,j> kružnicový oblúk (1-rozmerný útvar, obr. 1.6), začiatočný bod je bod A (otočenie o uhol 0 je identita) a koncový bod je A0 (obraz A v otočení o uhol j). Otáčaním úsečky ASA (1-rozmerný útvar) vytvoríme kruh, 2-rozmerný rovinný útvar (obr. 1.25). 
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Obr.1.25
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Obr. 1.26
[image: image20.png]


[image: image21.png]



Skrutkovým pohybom úsečky AB okolo osi z určeným uhlom otočenia z intervalu <0,2p> pre posunutia dané vektormi z intervalu <0, a>, a=(0, 0, y, 0) vytvoríme časť skrutkovej plochy ohraničenú oblúkmi čiar - úsečky AB,  ASBS  a závity skrutkovíc  AAS , BBS (obr 1.26). Podobne môžeme z čiary - kružnice k, vytvoriť napr. časť kužeľovej plochy, ak za generujúci princíp zvolíme triedu rovnoľahlostí so stredom v ľubovoľnom vlastnom bode priestoru V a s koeficientom z intervalu <0,1> (obr. 1.27). Aplikovaním jednotlivých rovnoľahlostí z danej triedy pre hodnoty koeficienta z daného intervalu získame súvislú množinu postupne sa zmenšujúcich kružníc umiestnených v priestore stále v menšej vzdialenosti od bodu V vrátane bodu V, ktorá tvorí časť kužeľovej plochy ohraničenú vrcholom V a riadiacou kružnicou k. Zrezanú hranolovú plochu vytvoríme z riadiacej lomenej čiary, pričom generujúcim princípom je trieda osových afinít (obr. 1.28).




Obr. 1.27




Obr. 1.28


Triedy geometrických transformácií sú analyticky reprezentované štvorcovými regulárnymi maticami - funkciami  T(u), ktorých prvky sú reálne funkcie jednej premennej, všetky definované, spojité a aspoň raz diferencovateľné na intervale I.  Pre jednotnosť zápisu pri počítačovom spracovaní volíme I=<0,1>.
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Pre triedy afinných transformácií je q(u)=r(u)=t(u)=0 pre každé uÎ<0,1>, pre triedy metrických transformácií je [image: image17.wmf]T
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 pre každé uÎ<0,1>.


Aproximácia (interpolácia)

Z diskrétnych podmnožín priestoru ĄE3 môžeme metódami používanými v  počítačovej grafike vytvárať geometrické útvary priestoru, ktoré nazývame podľa aplikovaných generujúcich princípov interpolačné, príp. aproximačné útvary. Aproximácia je generujúci princíp, pomocou ktorého získame z diskrétnych útvarov útvary súvislé - geometrické. Zjednodušene povedané, vyplníme spojito priestor medzi danými diskrétnymi útvarmi podľa vopred stanovených kritérií, ktorými môžu byť požadované geometrické a fyzikálne vlastnosti modelovaného útvaru. Ak má modelovaný útvar obsahovať všetky prvky pôvodnej diskrétnej množiny - riadiaceho útvaru, hovoríme o interpolácii. Ak  táto podmienka nemusí byť splnená a riadiaci útvar je len akousi hranicou vymedzujúcou časť priestoru, v ktorom sa má modelovaný útvar nachádzať, hovoríme o aproximácii. Analytickou reprezentáciou aproximácie (interpolácie) je matica I(u) typu 1xn, ktorej prvky sú polynomické funkcie stupňa n-1 spĺňajúce určité predpoklady.


Modelovaný útvar je jednoznačne určený svojim výtvarným zákonom, syntetickou konštrukciou, ktorou ho možno vytvoriť z daného útvaru U aplikovaním vhodného generujúceho princípu g. Kreatívnou - výtvarnou reprezentáciou modelovaného útvaru V je každá usporiadaná dvojica (U,g), v ktorej UÎU je riadiaci útvar a gÎG je generujúci princíp taký, že aplikovaním generujúceho princípu g na riadiaci útvar U získame modelovaný útvar V.


Analytickú reprezentáciu modelovaného útvaru získame ako súčin analytických reprezentácií riadiaceho útvaru a generujúceho princípu z jeho syntetickej reprezentácie. Modelované priestorové útvary zobrazujeme ručne alebo pomocou kresliaceho zariadenia na nákresňu (papier, obrazovka počítača) premietnutím v niektorej z premietacích metód.

Scéna je  trojica (MU, PM, AV), ktorej prvky sú:


MU - množina modelovaných útvarov


PM - premietacia metóda, v ktorej útvary zobrazujeme


AV  - algoritmus viditeľnosti, pomocou ktorého odstránime časti útvarov, neviditeľné v danom priemete, príp. iné algoritmy počítačovej grafiky, zabezpečujúce realistické zobrazenie scény, napr. šrafovanie, tieňovanie, osvetlenie, farba, lesk apod.
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<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9074><:f,2Times New Roman CE,><+!>Stredov<\a> koline<\a>cia <:f><:f,2Times New Roman CE,>roviny 

<:f,rSymbol,>a<:f,2Times New Roman CE,> na rovinu <:f,rSymbol,>a<-!><:f><:f,2Times New Roman CE,><+!>'<-!><:f>



<+C><:R><:f,2Times New Roman CE,>	Projekt<\m>vna transform<\a>cia<:f><:f,2Times New Roman CE,>, ktorej mno</^>ina samodru</^>n<\}>ch bodov je bodovo invariantn<\a> vlastn<\a> priamka 

<:f><:f,2Times New Roman CE,>(os koline<\a>cie <:f><:f,BHelv,>o<:f,rSymbol,>=<:f,rSymbol,>a<\G><:f><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f><:f,2Times New Roman CE,>), jeden vlastn<\}> bod 

<:f,2Times New Roman CE,>priestoru <:f><:f,2Times New Roman CE,>(stred koline<\a>cie<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>S<:f,rSymbol,><\O>a,<:f><:f,2Times New Roman CE,> <:f,BHelv,>S<:f,rSymbol,><\O><:f><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f><:f,2Times New Roman CE,>) 

<:f><:f,2Times New Roman CE,>a (nie bodovo) invariantn<\a> ka</^>d<\a> priamka trsu priamok so stredom v bode 

<:f,BHelv,>S<:f,2Times New Roman CE,>, sa naz<\}>va stredov<\a> koline<\a>cia (obr. 1.18). Je jednozna<\h>ne ur<\h>en<\a> 

<:f><:f,2Times New Roman CE,>osou <:f,BHelv,>o,<:f><:f,2Times New Roman CE,> 

<:f><:f,2Times New Roman CE,>dvojicou odpovedaj<\z>cich si bodov <:f><:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>A'<:f><:f,2Times New Roman CE,> <:f><:f,2Times New Roman CE,>(<:f><:f,rSymbol,>a=<:f,BHelv,>oA, 

<:f,rSymbol,>a<:f,BHelv,></t><:f,rSymbol,>=<:f,BHelv,>oA</t>) a<:f,2Times New Roman CE,> stredom 

<:f,BHelv,>S<:f,2Times New Roman CE,>, pre ktor<\}> <:f>plat<\m> <:f,BHelv,>S<:f,rSymbol,><\N><:f,BHelv,>AA'<:f>.



<+C>



<+C>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> roviny <:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f> roviny <: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. V</Z>etky dvojice navz<\a>jom si odpovedaj<\z>cich bodov v stredovej koline<\a>cii tvoria priamky prech<\a>dzaj<\z>ce stredom koline<\a>cie 

<:f,BHelv,>S<:f>, <:f,BHelv,>AA'<:f,rSymbol,><\G><:f,BHelv,>BB'<:f,rSymbol,><\G><:f,2Times New Roman CE,>...<:f,2Times New Roman CE,> 

<:f,rSymbol,>=<:f,2Times New Roman CE,> <:f,BHelv,>S<:f,2Times New Roman CE,>,  

<:f,BHelv,>B'<:f,2News Serif EE,> <:f,rSymbol,><\N><:f,2News Serif EE,> 

<:f,BHelv,>BS<: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,>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f,2Times New Roman CE,> pret<\m>na os koline<\a>cie 

<:f,BHelv,>o<:f,2Times New Roman CE,> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m><:f,2News Serif EE,> 

<:f,2Times New Roman CE,>prech<\a>dza</]> aj jej koline<\a>rny obraz.  Ak sa priamka 

<:f,BHelv,> a<:f,rSymbol,><\L>a<:f,2Times New Roman CE,> zobraz<\m> do priamky 

<:f,BHelv,>a'<:f,rSymbol,><\L>a<:f,BHelv,>'<:f,2Times New Roman CE,>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f><:f,BHelv,>'<:f,2News Serif EE,>, 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Nech 

<:f,BHelv,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f,2Times New Roman CE,>, obraz 

<:f,BHelv,>a'<:f,2Times New Roman CE,> tejto priamky mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,2Times New Roman CE,> na osi koline<\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,>	3. Na z<\a>klade zachovania incidencie je obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f,2Times New Roman CE,> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f,2Times New Roman CE,>, ktor<\a> je ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f,2Times New Roman CE,> a <:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,2Times New Roman CE,>. Plat<\m> 

<:f,BHelv,>B'<:f><:f,rSymbol,>=<:f><:f,BHelv,>BS<:f,rSymbol,><\G><:f,BHelv,>a'<: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,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5138,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priemetom koline<\a>rne zdru</^>en<\}>ch rov<\m>n 

<:f,rSymbol,>a<:f,2Times New Roman CE,>, <:f,rSymbol,>a<:f,2Times New Roman CE,></t> a stredu koline<\a>cie 

<:f,BHelv,>S<:f,2Times New Roman CE,> na rovinu (pri<\h>om priemetom 

</^>iadnej z rov<\m>n nie je <:f><:f,2Times New Roman CE,> priamka a priemetom bodu 

<:f,BHelv,>S<:f,2Times New Roman CE,> je vlastn<\}> bod nele</^>iaci na priemete osi koline<\a>cie 

<:f,BHelv,>o<:f,2Times New Roman CE,>), z<\m>skame stredov<\z> koline<\a>ciu v roz</Z><\m>renej euklidovskej rovine 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>2<:f,2Times New Roman CE,><-&>. Je ur<\h>en<\a> samodru</^>nou osou<:f,2Times New Roman CE,> koline<\a>cie (priemet priese<\h>nice<:f,BHelv,> o<:f,rSymbol,>=<:f,rSymbol,>a<\G>a<:f,BHelv,></t>

<:f,2Times New Roman CE,>), stredom <:f><:f,2Times New Roman CE,> (priemet stredu koline<\a>cie 

<:f><:f,BHelv,>S<:f,rSymbol,><\O><:f,BHelv,>o<:f><:f,2Times New Roman CE,>) a dvojicou odpovedaj<\z>cich si bodov<:f><:f,2Times New Roman CE,> (priemety bodov 

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

<:f,BHelv,>S<:f,rSymbol,><\N><:f,BHelv,>AA</t>)<:f,2Times New Roman CE,> (obr. 1.19<:f><:f,2Times New Roman CE,>). 

<:f><:f,2Times New Roman CE,>Obraz B</t> </~>ubovo</~>n<\i>ho bodu 

<:f>B roviny v danej stredovej koline<\a>cii roviny zostroj<\m>me pod</~>a op<\m>san<\i>ho algoritmu.<:p<* >>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5822,1,6480,1,7200,1,7920,1,8640,>	Stredov<\a> koline<\a>cia je transform<\a>cia, ktor<\a> zobrazuje nevlastn<\i> body roz</Z><\m>renej euklidovskej roviny do bodov vlastn<\}>ch (obr. 1.20). Dve  priamky jedn<\i>ho smeru (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>) sa zobrazia do r<\t>znobe</^>iek 

(<:f,BHelv,>a'<:f,rSymbol,></t><:f><:f,BHelv,>b'<:f>), pri<\h>om ich spolo<\h>n<\}> nevlastn<\}> bod 

<-'><-'><+'><:f,rSymbol,></e><-'><:f><:f,BHelv,>U <:f>sa zobraz<\m> do vlastn<\i>ho bodu 

<:f,BHelv,>U<:f><:f,BHelv,>'<:f>, priese<\h>n<\m>ka obrazov priamok (<:f,BHelv,>U<:f><:f,BHelv,>'<:f><:f,BHelv,>=a'<:f,rSymbol,><\G><:f,BHelv,>b'<:f>). Priamky smeru osi koline<\a>cie sa zobrazuj<\z> op<\d></]> do priamok tohto smeru (<:f,BHelv,>c<:f>||<:f,BHelv,>

c'<:f>||<:f,BHelv,>o<:f>)<:f,2Times New Roman CE,>. Obrazom nevlastnej priamky 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>u <:f,2Times New Roman CE,>roviny je vlastn<\a> priamka 

<:f,BHelv,>u<:f><:f,BHelv,>'<:f><:f,2Times New Roman CE,> patriaca smeru osi koline<\a>cie, ktor<\a> sa naz<\}>va 

<+!><\z>be</^>nica<-!>. Stred <:f><:f,2Times New Roman CE,><\z>tvaru (<:f,BHelv,>O<:f,2Times New Roman CE,>) sa nezobraz<\m> do stredu 

<:f><:f,2Times New Roman CE,>(<:f,BHelv,>O'<:f,2Times New Roman CE,>)<:f><:f,2Times New Roman CE,> obrazu tohto 

<\z>tvaru <:f><:f,2Times New Roman CE,>.<: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>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074>	Koline<\a>rnym obrazom kru</^>nice m<\t></^>e by</]> ktor<\a>ko</~>vek ku</^>e</~>ose<\h>ka - elipsa, parabola, hyperbola.  Mno</^>ina 

<:f,BHelv,><+">M<-"><:f> bodov kru</^>nice, ktor<\i> sa v danej stredovej koline<\a>cii zobrazia do nevlastn<\}>ch bodov, je mno</^>inou priese<\h>n<\m>kov kru</^>nice s 

<\z>be</^>nicou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#302,9074><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a elipsy	<:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> =<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>}, 

<:f,BHelv,>k<:f><:f,rSymbol,><\G><:f><:f,BHelv,>u<:f><:f,rSymbol,>=<:f><-"><+"><:f,BHelv,>M 

<-"><:f><:f,rSymbol,>=<\F><:f,BHelv,>, k<:f><:f,rSymbol,></n><:f,BHelv,>e 

<:f,rSymbol,>=<:f>?



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+368><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ke<\o> sa v</Z>etky body kru</^>nice zobrazia do vlastn<\}>ch bodov, koline<\a>rnym obrazom kru</^>nice je elipsa (obr. 1.21). Stred 

<:f,BHelv,>O<:f> kru</^>nice <:f,BHelv,>k<:f> sa zobraz<\m> do vn<\z>torn<\i>ho bodu 

<:f,BHelv,>O'<:f> elipsy <:f,BHelv,>e<:f>. Priemeru <:f,BHelv,>KL<:f> kru</^>nice kolm<\i>mu na os koline<\a>cie a tetive 

<:f,BHelv,>MN<:f,2Times New Roman CE,> rovnobe</^>nej s osou <:f,BHelv,>o<:f> koline<\a>rne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>K'L'<:f> a <:f,BHelv,>M'N'<:f>||<:f,BHelv,>o<:f,2Times New Roman CE,> so spolo<\h>n<\}>m bodom 

<:f,rSymbol,>W<:f,2News Serif EE,></t><:f>, stredom elipsy. Priemeru 

<:f,BHelv,>PQ<:f>||<:f,BHelv,>o<:f> odpoved<\a> tetiva elipsy <:f,BHelv,>P'Q'<:f>||<:f,BHelv,>o<:f>. Rytzovou kon</Z>trukciou mo</^>no ur<\h>i</]> osi a ve</~>kosti polos<\m> elipsy 

<:f,BHelv,>e<:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#845,3029><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a paraboly	<:f><:f,"Rukopis,>	<:f><:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>, <:f,BHelv,>T<:f><:f,rSymbol,></n><:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'>T'<:f>}, T<:f,rSymbol,><\N><:f,BHelv,>u<:f>||<:f,BHelv,>o,<:f> 

<:f,BHelv,>k<:f><:f,rSymbol,><\G><:f><:f,BHelv,>u<:f,rSymbol,><-!>=<:f><+"><:f,BHelv,>M<-"><:f><:f,rSymbol,>=<:f,BHelv,>{T}, k<:f><:f,rSymbol,></n><:f,BHelv,>p<:f><:f,rSymbol,>=<: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,><:#264,3029>



<+C><:S+277><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Ke<\o> sa jeden bod kru</^>nice zobraz<\m> do nevlastn<\i>ho bodu (<\z>be</^>nica je doty<\h>nicou kru</^>nice), koline<\a>rnym obrazom kru</^>nice je parabola (Obr. 1.22). Priemer 

<:f,BHelv,>r<:f> kru</^>nice <:f,BHelv,>k<:f> prech<\a>dzaj<\z>ci bodom 

<:f,BHelv,>T<:f> kolmo na os koline<\a>cie sa zobraz<\m> do priamky 

<:f,BHelv,>r'<:f> (ur<\h>enej smerom <+'><:f,rSymbol,></e><:f,BHelv,><-'>T'<:f> a samodru</^>n<\}>m bodom 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f>), ktor<\a> m<\a> smer osi koline<\a>rnej paraboly 

<:f,BHelv,>p<:f>. Na tejto priamke le</^><\m> aj bod paraboly <:f,BHelv,>Q'<:f>, obraz bodu 

<:f,BHelv,>Q<:f> kru</^>nice. Doty<\h>nica paraboly v bode Q</t> m<\a> smer osi koline<\a>cie. Priemeru 

<:f,BHelv,>AB<:f> kru</^>nice, <:f,BHelv,>AB<:f> || <:f,BHelv,>o<:f> a doty<\h>niciam 

<:f,BHelv,>t<+&>A<-&><:f>, <:f,BHelv,>t<+&>B<-&><:f> v bodoch <:f,BHelv,>A<:f>, 

<:f,BHelv,>B<:f> odpovedaj<\z> koline<\a>rne tetiva <:f,BHelv,>A'B'<:f>|| 

<:f,BHelv,>o<:f> prech<\a>dzaj<\z>ca bodom <:f,BHelv,>O'<:f,rSymbol,><\N><:f,BHelv,>r'<:f> (obraz 

<:f,BHelv,>O<:f>) a doty<\h>nice paraboly <:f,BHelv,>t<+&>A'<-&><:f>, 

<:f,BHelv,>t<+&>B'<-&><:f> prech<\a>dzaj<\z>ce svojimi samodru</^>n<\}>mi bodmi na osi 

<:f,BHelv,>o<:f>. Dvomi doty<\h>nicami s bodmi dotyku je parabola ur<\h>en<\a> jednozna<\h>ne a pomocou defin<\m>cie doty<\h>nice paraboly a zn<\a>mej ve</~>kosti sprievodi<\h>ov bodov dotyku 

<:f,BHelv,>A<:f>, <:f,BHelv,>B<:f> mo</^>no zostroji</]> ohnisko, riadiacu priamku a vrchol paraboly.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#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,><:#302,9074><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a hyperboly<:f>		<:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>, <:f,BHelv,>U<:f,rSymbol,></n><:f> <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f>}, 

<:f,BHelv,>U<:f><:f,rSymbol,><\N><:f,BHelv,>u<:f>||<:f,BHelv,>o<:f><:f,BHelv,>,<:f> 

<:f,BHelv,>k<:f,rSymbol,><\G><:f,BHelv,>u<:f><:f,rSymbol,>=<:f><+"><:f,BHelv,>M<-"><:f><:f,BHelv,> 

<:f,rSymbol,>=<:f><:f,BHelv,>{U, V}, k<:f><:f,rSymbol,></n><:f,BHelv,>h<:f><:f,rSymbol,>=<: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>



<:R>Ke<\o> sa 2 body <:f,BHelv,>U<:f>, <:f,BHelv,>V<:f> kru</^>nice zobrazia do nevlastn<\}>ch bodov (<\z>be</^>nica je se<\h>nicou kru</^>nice), obrazom kru</^>nice je hyperbola, ku</^>e</~>ose<\h>ka s dvoma nevlastn<\}>mi bodmi (obr. 1.23). Doty<\h>nice hyper

boly v jej nevlastn<\}>ch bodoch - asymptoty, musia ma</]> v koline<\a>cii za vzory doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f> v bodoch <:f,BHelv,>U<:f>, <:f,BHelv,>V<:f>.



Ich priese<\h>n<\m>k  <:f,rSymbol,>W<:f> sa zobraz<\m> do stredu hyperboly 

<:f,rSymbol,>W<:f,BHelv,>'<:f>. Os uhla asympt<\t>t <:f,BHelv,><+&>1<-&>a'<:f> a 

<:f,BHelv,><+&>2<-&>a'<:f> je os hyperboly <:f,BHelv,><+&>1<-&>o'<:f>, ktorej vzor je priamka 

<:f,BHelv,><+&>1<-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>3<:f,rSymbol,>W<:f>. Jej priese<\h>n<\m>ky 

<:f,BHelv,>A<:f>, <:f,BHelv,>B<:f> s kru</^>nicou sa zobrazia do hlavn<\}>ch vrcholov 

<:f,BHelv,>A'<:f>, <:f,BHelv,>B'<:f> hyperboly. Pomocou charakteristick<\i>ho obd<\e></^>nika hyperboly potom ur<\h><\m>me vrcholy ved</~>aj</Z>ie a ohnisk<\a>.



Kru</^>nica aj hyperbola prech<\a>dzaj<\z><:f,2Times New Roman CE,> samodru</^>n<\}>mi 

<:f>bodmi<:f,BHelv,> 4<:f> a <:f,BHelv,>5<:f> na osi koline<\a>cie.



<+C>	Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej stredov<\z> koline<\a>ciu medzi rovinou 

<:f,rSymbol,>p=<:f,BHelv,>xy<:f> a rovinou <:f,rSymbol,>p<:f>'<:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f> 

<:f,BRoughedge CE,> <:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>s<+'>1<-'><:f>, 

<:f,BHelv,>s<+'>2<-'><:f>, <:f,BHelv,>s<+'>3<-'><:f>,1), <:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>x, 

<:f,BHelv,>A<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,BHelv,>A'<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x</t><:f>,<:f,BHelv,>y</t><:f>,<:f,BHelv,>c<:f>,<:f,BHelv,>1<:f>)}, 

<:f,BHelv,>s<+'>3<:f,rSymbol,><-'></y><:f,BHelv,>0<:f>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>c<:f,rSymbol,></y><:f><:f,BHelv,>s<+'>3



<+C><+'><:f,BHelv,>



<+C><+'><:f,BHelv,>



<+C>	<:A7>



<+C><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,>	



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f,BHelv,>	(x,z,y,1)<:f,rSymbol,></n><:f><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx<:f,rSymbol,>+<:f,BHelv,>dy<:f,rSymbol,>+<:f,BHelv,>gz<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		y</t><:f,rSymbol,>=<:f,BHelv,>ey+kz<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		z</t><:f,rSymbol,>=<:f,BHelv,>cy+iz<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		h<:f></t><:f,rSymbol,>=<:f,BHelv,>b<:f><:f,BHelv,>			A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>k<:f,rSymbol,><-'>=<:f,BHelv,>(ab<+&>2<-&>+bd,be,bc,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(ab+d,e,c,1)<:f>



<+C><:S+-2><:R1,12,1,840,1,1440,1,2160,1,2880,1,3600,1,4320,1,5024,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+567><:R1,12,1,840,1,1440,1,2160,1,2880,1,3600,1,4320,1,5244,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>d<:f,rSymbol,>=<:f,BHelv,><:A12> <:f,2News Serif EE,>,<:f,BHelv,> e<:f><:f,rSymbol,>=<:f><:f,BHelv,>b-1+<:A13><:f,2News Serif EE,> ,<:f,BHelv,> g<:f> 

<:A8>, <:f,BHelv,>k<:f> <:A9>, <:f,BHelv,>i<:f> <:f,rSymbol,>=<:f>b-<:A10>.



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



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+">Pr<\m>klad 1.3:<-"> N<\a>jdite obraz <:f,rSymbol,>D<:f,BHelv,>ABC<:f> v stredovej koline<\a>cii<:f,"Rukopis,> 

<:f><:f,BRoughedge CE,> <:f,bSignet Roundhand CE,>K<:f,"Rukopis,> 

<:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, <:f,BHelv,>o<:f>, 

<-'><:f,BHelv,>U<:f> <:f,rSymbol,></n><:f> <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f>}, (obr. 1.24).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+">Rie</Z>enie<-">: Samodru</^>n<\}> bod <:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f> priamky 

<:f,BHelv,>AB<:f> a smer nevlastn<\i>ho bodu  <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f> ur<\h>uj<\z> koline<\a>rny obraz priamky 

<:f,BHelv,>AB<:f>, na ktorom le</^>ia body <:f,BHelv,>A'B'<:f>, pri<\h>om 

<:f,BHelv,>A'<:f,rSymbol,><\N><:f,BHelv,>AS<:f,2News Serif EE,>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>BS<:f,2Times New Roman CE,>. 

<\Z>se<\h>ka <:f,BHelv,>A'B'<:f,2Times New Roman CE,> obsahuje nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f,2Times New Roman CE,>, preto sa zobraz<\m> ako dvojica polpriamok 

<:f><:f,2Times New Roman CE,>. Obraz priamky <:f,BHelv,>BC<:f,2Times New Roman CE,>, ur<\h>en<\}> samodru</^>n<\}>m bodom 

<:f,BHelv,>2<:f><:f,rSymbol,>=<:f><:f,BHelv,>2'<:f> <:f,2Times New Roman CE,>a bodom 

<:f,BHelv,>B'<:f>, obsahuje bod <:f,BHelv,>C'<:f> z priamky <:f,BHelv,>SC<:f>. 

<\Z>se<\h>ka <:f,BHelv,>A'C'<:f> obsahuje nevlastn<\}> bod <+'><:f,rSymbol,></e><:f,BHelv,><-'>V'<:f>, ktor<\i>ho vzorom je bod 

<:f,BHelv,>V<:f>, priese<\h>n<\m>k <\z>se<\h>ky <:f,BHelv,>AC<:f> s 

<\z>be</^>nicou <:f,BHelv,>u<:f> prech<\a>dzaj<\z>cou bodom <:f,BHelv,>U<:f> rovnobe</^>ne s osou koline<\a>cie. Obraz 

<:f,BHelv,>A'B'C'<:f> trojuholn<\m>ka <:f,BHelv,>ABC<:f> v danej koline<\a>cii sa rozpadne na dve 

<\h>asti, spojen<\i> nevlastnou <\z>se<\h>kou <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<+'><:f,rSymbol,></e><:f,BHelv,><-'>V'<:f> na nevlastnej priamke roviny.



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



@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,>1.7  Kreat<\m>vny priestor <:f,BHelv,>K<: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,>	Usporiadan<\a> dvojica (<:f,2Century Schoolbook CE,><+!>U<-!><:f>,<:f,2Century Schoolbook CE,><+!>G<-!><:f>), v ktorej 

<:f,2Century Schoolbook CE,><+!>U<-!><:f>  je mno</^>ina <\z>tvarov (podmno</^>iny 

<:f,rSymbol,><+'></e><-'><:f,BHelv,><+!>E<-!><:f,BHelv,><+&>3<-&><:f>) a 

<+!><:f,2Century Schoolbook CE,>G<-!><:f> je mno</^>ina generuj<\z>cich princ<\m>pov aplikovate</~>n<\}>ch na prvky mno</^>iny 

<+!><:f,2Century Schoolbook CE,>U<-!><:f><+!><:f,2Times New Roman CE,>,<-!> 

<:f>sa naz<\}>va kreat<\m>vny priestor <:f,BHelv,><+!>K<-!><: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,>Geometrick<\i> <\z>tvary z mno</^>iny  <+!><:f,2Century Schoolbook CE,>U<-!><:f>  s<\z> s<\z>visl<\i> podmno</^>iny  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><: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,>	0 - rozmern<\a> (0-parametrick<\}> <\z>tvar) - bod,



<: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,>	1 - rozmern<\a> (1-parametrick<\}> <\z>tvar) - <\h>iara, pr<\m>p. obl<\z>k 

<\h>iary



<: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,>	(<\z>se<\h>ka, otvoren<\a> alebo uzavret<\a> lomen<\a> <\h>iara, obl<\z>k krivky, polpriamka, priamka, ku</^>e</~>ose<\h>ka, interpola<\h>n<\a> krivka, a pod.),



<: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,>	2 - rozmern<\a> (2-parametrick<\}> <\z>tvar) - plocha, pr<\m>p. <\h>as</]>, z<\a>plata (list) plochy



<: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,>	(rovinn<\}> <\z>tvar, napr. trojuholn<\m>k, </Z>tvoruholn<\m>k, kruh, ku</^>e</~>ose<\h>ka so svojimi vn<\z>torn<\}>mi bodmi, mnohosteny, jednoduch<\i> plochy a ich 

<\h>asti - gu</~>ov<\a>,<:f,2Times New Roman CE,> valcov<\a>, hranolov<\a>, ihlanov<\a>, ku</^>e</~>ov<\a>, anuloid, kvadratick<\i> plochy, skrutkov<\a> plocha, interpola<\h>n<\a> plocha, a pod.),



<: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,>	<:f>3 - rozmern<\a> (3-parametrick<\}> <\z>tvar) - mas<\m>v, pr<\m>p. bunka mas<\m>vu



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	(element<\a>rne teles<\a>, napr. kocka, hranol, ku</^>e</~>, valec, ihlan, polgu</~>a, gu</~>a, paraboloid s vn<\z>torn<\}>mi bodmi, dvojdielny hyperboloid s vn<\z>torn<\}>mi bodmi, a pod.),



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	4 - parametrick<\}> <\z>tvar - anim<\a>cia, pr<\m>p. sekvencia anim<\a>cie



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	(pohyb <\z>tvaru v priestore a <\h>ase, pr<\m>p. teleso, ktor<\i>ho body s<\z> ur<\h>en<\i> okrem svojej polohy 

<\o>al</Z><\m>m atrib<\z>tom, napr. teplotou, a pod.).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Geometrick<\i> <\z>tvary s<\z> analyticky reprezentovan<\i> bodov<\}>mi funkciami 

<:f,BHelv,>n<:f> premenn<\}>ch (kde <:f,BHelv,>n<:f> je rozmer <\z>tvaru), ktor<\i> s<\z> spojit<\}>m zobrazen<\m>m s<\z>vislej oblasti 

<:f,rSymbol,>W<\L><:f,BHelv,>R<+&>n <-&><:f> a sp<\e><\r>aj<\z> ur<\h>it<\i> predpoklady. Bod je reprezentovan<\}> 

</Z>tvoricou svojich homog<\i>nnych s<\z>radn<\m>c - kon</Z>tantnou bodovou funkciou, obl<\z>k 

<\h>iary bodovou funkciou jednej premennej <:A16> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f,rSymbol,>W<:f>. Plochy reprezentuje bodov<\a> funkcia dvoch premenn<\}>ch 

<:A17> pre (u,v)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f><:f,BHelv,>R<:f><:f,BHelv,><+&>2<-&><:f>, mas<\m>v bodov<\a> funkcia troch premenn<\}>ch 

<:A14> pre (<:f,BHelv,>u<:f>,<:f,BHelv,>v<:f>,<:f,BHelv,>w<:f>)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f><:f,BHelv,>R<:f><:f,BHelv,><+&>3<-&> 

<:f>. Reprezent<\a>cia anim<\a>cie je bodov<\a> funkcia </Z>tyroch premenn<\}>ch 

<:A15> pre (<:f,BHelv,>u<:f>,<:f,BHelv,>v<:f>,<:f,BHelv,>w<:f>,<:f,BHelv,>t<:f>)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f,BArial CE,>R<+&><:f,BHelv,>4<-&><:f>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>	Nes<\z>visl<\i> (diskr<\i>tne) podmno</^>iny <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><:f,BHelv,><+&>3<-&><:f> s<\z>:



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,>	 postupnos</]>				sie</]> 				mrie</^>ka bodov<:A0>



<+B><:I0,0,897,0><: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,><:#264,9074>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,><:#264,9074>	postupnos</]>				sie</]>			mrie</^>ka obl<\z>kov <\h>iar



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,><:#264,9074>		postupnos</]>					mrie</^>ka z<\a>plat pl<\t>ch



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>usporiadan<\a> postupnos</]> buniek mas<\m>vov, a pod.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9074>Z <\z>tvarov budeme modelova</]> nov<\i> <\z>tvary, prvky mno</^>iny 

<:f,2Century Schoolbook CE,><+!>U<-!><:f,2News Serif EE,>,<:f> pomocou generuj<\z>cich princ<\m>pov. 



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#797,9074>Diskr<\i>tne usporiadan<\i> mno</^>iny geometrick<\}>ch <\z>tvarov s<\z> analyticky reprezentovan<\i> mapami - maticami 

<:f,BHelv,><+!>M<-!><:f>, ktor<\}>ch prvky s<\z> analytick<\i> reprezent<\a>cie jednotliv<\}>ch geometrick<\}>ch 

<\z>tvarov v danom porad<\m>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>Generuj<\z>ce princ<\m>py z mno</^>iny <:f,2Century Schoolbook CE,><+!>G<-!><:f> s<\z>:



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>G<-!><+!>eometrick<\i> transform<\a>cie<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Aplikovan<\m>m geometrickej transform<\a>cie na <\z>tvar vytvor<\m>me 

<\z>tvar tak<\i>ho ist<\i>ho rozmeru ako mal p<\t>vodn<\}>, t.j. bod sa zobraz<\m> do bodu, 

<\h>iara do <\h>iary, at<\o>. V z<\a>vislosti od typu geometrickej transform<\a>cie sa m<\t></^>e zachova</]> ve</~>kos</]> 

<\z>tvaru a zmeni</]> len jeho poloha v priestore (euklidovsk<\i> transform<\a>cie), alebo sa zmen<\m> poloha aj tvar (afinn<\i>, pr<\m>p. projekt<\m>vne transform<\a>cie). Napr. z kru</^>nice sme pomocou osovej afinity z<\m>skali elipsu, pomocou stredovej 

koline<\a>cie dokonca ktor<\z>ko</~>vek z ku</^>e</~>ose<\h>iek. Podobne z gu</~>ovej plochy mo</^>no aplikovan<\m>m afinnej transform<\a>cie vytvori</]> elipsoid a ak ju podrob<\m>me projekt<\m>vnej transform<\a>cii, niektor<\z> z kvadratick<\}>ch pl<\t>ch

 - elipsoid, paraboloid, hyperboloid. Geometrick<\i> transform<\a>cie s<\z> analyticky reprezentovan<\i> regul<\a>rnymi 

</Z>tvorcov<\}>mi maticami s re<\a>lnymi prvkami (pozri kap. 1.4, 1.5, 1.6).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>T<-!><+!>riedy geometrick<\}>ch transform<\a>ci<\m><-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2132,9074>	Nekone<\h>n<\a> mno</^>ina geometrick<\}>ch transform<\a>ci<\m> toho ist<\i>ho typu sa naz<\}>va triedou. Aplikovan<\m>m triedy geometrick<\}>ch transform<\a>ci<\m> na geometrick<\}> 

<\z>tvar z<\m>skame nov<\}> geometrick<\}> <\z>tvar, s rozmerom o 

<:f,BHelv,>1<:f> v<\d><\h></Z><\m>m ako bol rozmer p<\t>vodn<\i>ho 

<\z>tvaru. Napr. z bodu <:f,BHelv,>A<:f> z<\m>skame pomocou triedy ot<\a><\h>an<\m> okolo osi 

<:f,BHelv,>o<:f> s uhlami oto<\h>enia z intervalu <<<:f,BHelv,>0<:f>,<:f,rSymbol,>j<:f><;> kru</^>nicov<\}> obl<\z>k (<:f,BHelv,>1-<:f>rozmern<\}> 

<\z>tvar, obr. 1.6), za<\h>iato<\h>n<\}> bod je bod <:f,BHelv,>A<:f> (oto<\h>enie o uhol 

<:f,BHelv,>0<:f> je identita) a koncov<\}> bod je <:f,BHelv,>A<+&>0<-&><:f> (obraz 

<:f,BHelv,>A<:f> v oto<\h>en<\m> o uhol <:f,rSymbol,>j<:f>). Ot<\a><\h>an<\m>m 

<\z>se<\h>ky <:f,BHelv,>AS<+&>A<-&><:f> (1-rozmern<\}> <\z>tvar) vytvor<\m>me kruh, 2-rozmern<\}> rovinn<\}> 

<\z>tvar (obr. 1.25).<:f,BTimesEEW,>																	Obr. 1.26<:f>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Skrutkov<\}>m pohybom <\z>se<\h>ky <:f,BHelv,>AB <:f>okolo osi <:f,BHelv,>z<:f> ur<\h>en<\}>m uhlom oto<\h>enia z intervalu <<<:f,BHelv,>0<:f>,<:f,rSymbol,>2p<:f><;> pre posunutia dan<\i> vektormi z intervalu 

<:A6> vytvor<\m>me <\h>as</]> skrutkovej plochy ohrani<\h>en<\z> obl<\z>kmi 

<\h>iar - <\z>se<\h>ky <:f,BHelv,>AB<:f>,<-&> <+&><:f,BHelv,> <-&>A<+&>S<-&><:f><:f,BHelv,>B<+&>S<-&><:f> 

<+&><:f,BHelv,> <-&><:f>a z<\a>vity skrutkov<\m>c  <:f,BHelv,>AA<+&>S 

<-&><:f>, <-&><:f,BHelv,>BB<+&>S <-&><:f>(obr 1.26). Podobne m<\t></^>eme z 

<\h>iary - kru</^>nice <:f,BHelv,>k<:f>, vytvori</]> napr. <\h>as</]> ku</^>e</~>ovej plochy, ak za generuj<\z>ci princ<\m>p zvol<\m>me triedu rovno</~>ahlost<\m> so stredom v 

</~>ubovo</~>nom vlastnom bode priestoru <:f,BHelv,>V<:f> a s koeficientom z intervalu <<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> (obr. 1.27). Aplikovan<\m>m jednotliv<\}>ch rovno</~>ahlost<\m> z danej triedy pre hodnoty koeficienta z dan<\i>ho intervalu z<\m>s

kame s<\z>visl<\z> mno</^>inu postupne sa zmen</Z>uj<\z>cich kru</^>n<\m>c umiestnen<\}>ch v priestore st<\a>le v men</Z>ej vzdialenosti od bodu 

<:f,BHelv,>V<:f> vr<\a>tane bodu <:f,BHelv,>V<:f>, ktor<\a> tvor<\m> 

<\h>as</]> ku</^>e</~>ovej plochy ohrani<\h>en<\z> vrcholom <:f,BHelv,>V<:f> a riadiacou kru</^>nicou 

<:f,BHelv,>k<:f>. Zrezan<\z> hranolov<\z> plochu vytvor<\m>me z riadiacej lomenej 

<\h>iary, pri<\h>om generuj<\z>cim princ<\m>pom je trieda osov<\}>ch afin<\m>t (obr. 1.28).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3225>			



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,3225>			Obr. 1.27					Obr. 1.28



<+C><:I0,0,0,0><: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,><:#396,3225>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2645,3225>Triedy geometrick<\}>ch transform<\a>ci<\m> s<\z> analyticky reprezentovan<\i> 

</Z>tvorcov<\}>mi regul<\a>rnymi maticami - funkciami  <:f,BHelv,><+!>T<-!>(u)<:f>, ktor<\}>ch prvky s<\z> re<\a>lne funkcie jednej premennej, v</Z>etky definovan<\i>, spojit<\i> a aspo<\r> raz diferencovate</~>n<\i> na intervale<+"> I. 

<-"> Pre jednotnos</]> z<\a>pisu pri po<\h><\m>ta<\h>ovom spracovan<\m> vol<\m>me 

<+">I<-">=<<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A5>, <-!><:A1> je matica s<\z>stavy rovn<\m>c  <:A11>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Pre triedy afinn<\}>ch transform<\a>ci<\m> je <:f,BHelv,>q(u)<:f,rSymbol,>=<:f,BHelv,>r(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>t(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> pre ka</^>d<\i> 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, pre triedy metrick<\}>ch transform<\a>ci<\m> je 

<:A4> pre ka</^>d<\i> <:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>A<-!><+!>proxim<\a>cia (interpol<\a>cia)<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Z diskr<\i>tnych podmno</^><\m>n v <+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f> m<\t></^>eme met<\s>dami pou</^><\m>van<\}>mi v  po<\h><\m>ta<\h>ovej grafike vytv<\a>ra</]> geometrick<\i> 

<\z>tvary priestoru, ktor<\i> naz<\}>vame pod</~>a aplikovan<\}>ch generuj<\z>cich princ<\m>pov interpola<\h>n<\i>, pr<\m>p. aproxima<\h>n<\i> 

<\z>tvary. Aproxim<\a>cia je generuj<\z>ci princ<\m>p, pomocou ktor<\i>ho z<\m>skame z diskr<\i>tnych 

<\z>tvarov <\z>tvary s<\z>visl<\i> - geometrick<\i>. Zjednodu</Z>ene povedan<\i>, vypln<\m>me spojite priestor medzi dan<\}>mi diskr<\i>tnymi 

<\z>tvarmi pod</~>a vopred stanoven<\}>ch krit<\i>ri<\m>, ktor<\}>mi m<\t></^>u by</]> po</^>adovan<\i> geometrick<\i> a fyzik<\a>lne vlastnosti modelovan<\i>ho 

<\z>tvaru. Ak m<\a> modelovan<\}> <\z>tvar obsahova</]> v</Z>etky prvky p<\t>vodnej diskr<\i>tnej mno</^>iny - riadiaceho 

<\z>tvaru, hovor<\m>me o interpol<\a>cii. Ak  t<\a>to podmienka nemus<\m> by</]> splnen<\a> a riadiaci 

<\z>tvar je len akousi hranicou vymedzuj<\z>cou <\h>as</]> priestoru, v ktorom sa m<\a> modelovan<\}> 

<\z>tvar nach<\a>dza</]>, hovor<\m>me o aproxim<\a>cii.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Analytickou reprezent<\a>ciou aproxim<\a>cie (interpol<\a>cie) je matica 

<:f,BHelv,><+!>I<-!>(u)<:f> typu <:f,BHelv,>1xn<:f,2Times New Roman CE,>, ktorej prvky s<\z> polynomick<\i> funkcie stup<\r>a 

<:f,BHelv,>n-1<:f,2Times New Roman CE,> sp<\e><\r>aj<\z>ce ur<\h>it<\i> predpoklady.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Modelovan<\}> <\z>tvar je jednozna<\h>ne ur<\h>en<\}> svojim v<\}>tvarn<\}>m z<\a>konom, syntetickou kon</Z>trukciou, ktorou ho mo</^>no vytvori</]> z dan<\i>ho 

<\z>tvaru <:f,2Times New Roman CE,>V<:f> aplikovan<\m>m vhodn<\i>ho generuj<\z>ceho princ<\m>pu 

<:f,2Times New Roman CE,>G<:f>. Kreat<\m>vnou - syntetickou reprezent<\a>ciou modelovan<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>V<:f> je ka</^>d<\a> usporiadan<\a> dvojica 

<:f,2Times New Roman CE,>(U,G)<:f>, v ktorej <:f,2Times New Roman CE,>U<:f,rSymbol,><\N><:f,2Century Schoolbook CE,><+!>U<-!><:f> je riadiaci 

<\z>tvar a <:f,2Times New Roman CE,>G<:f><:f,rSymbol,><\N><:f,2Century Schoolbook CE,><+!>G<-!><:f> je generuj<\z>ci princ<\m>p tak<\}>, 

</^>e aplikovan<\m>m generuj<\z>ceho princ<\m>pu <:f,2Times New Roman CE,>G<:f> na riadiaci 

<\z>tvar <:f,2Times New Roman CE,>U<:f> z<\m>skame modelovan<\}> <\z>tvar 

<:f,2CaslonOpenFace,>V<:f>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Analytick<\z> reprezent<\a>ciu modelovan<\i>ho <\z>tvaru z<\m>skame ako s<\z><\h>in analytick<\}>ch reprezent<\a>ci<\m> riadiaceho 

<\z>tvaru a generuj<\z>ceho princ<\m>pu z jeho syntetickej reprezent<\a>cie. Modelovan<\i> priestorov<\i> 

<\z>tvary zobrazujeme ru<\h>ne alebo pomocou kresliaceho zariadenia na n<\a>kres<\r>u (papier, obrazovka po<\h><\m>ta<\h>a) pomocou niektorej z premietac<\m>ch met<\s>d.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Sc<\i>na je  trojica (<:f,2Century Schoolbook CE,><+!>MU<-!><:f>, 

<:f,BHelv,>PM<:f>, <:f,BHelv,>AV<:f>), ktorej prvky s<\z>:



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2CaslonOpenFace,><+!>	<-!><:f><+!><:f,2Century Schoolbook CE,>MU<-!><:f> - mno</^>ina modelovan<\}>ch 

<\z>tvarov



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>PM<:f> - premietacia met<\s>da, v ktorej <\z>tvary zobrazujeme



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>AV<:f>  - algoritmus vidite</~>nosti, pomocou ktor<\i>ho odstr<\a>nime 

<\h>asti <\z>tvarov, nevidite</~>n<\i> v danom priemete, pr<\m>p. in<\i> algoritmy po<\h><\m>ta<\h>ovej grafiky, zabezpe<\h>uj<\z>ce realistick<\i> zobrazenie sc<\i>ny, napr. 

</Z>rafovanie, tie<\r>ovanie, osvetlenie, farba, lesk a pod.



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



@Podnadpis@<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>1.8  Premietanie



<:I0,0,0,0><: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,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	</J>peci<\a>lne zobrazenie priestoru na zvolen<\z> rovinu - n<\a>kres<\r>u naz<\}>vame premietanie. Pozn<\a>me dva z<\a>kladn<\i> druhy premietania, stredov<\i> a rovnobe</^>n<\i>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Stredov<\i> premietanie<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Zvolen<\}> je vlastn<\}> bod <:f,BHelv,>S<:f> <:f,rSymbol,><\N><+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f> (stred premietania), ktor<\}> nele</^><\m> v n<\a>kresni - zvolenej rovine 

<:f,rSymbol,>p<:f> (priemet<\r>a). Obrazom </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>A<:f,rSymbol,><\N><+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f>, 

<:f,BHelv,>A<:f,rSymbol,></y><:f,BHelv,>S<:f> je bod <:f,BHelv,>A<+'>S<-'><:f,rSymbol,><\N>p<:f>, ktor<\}> je priese<\h>n<\m>kom priamky 

<:f,BHelv,>s<+&>A<:f,rSymbol,><-&>=<:f,BHelv,>AS<:f> (premietacia priamka), prech<\a>dzaj<\z>cej bodom 

<:f,BHelv,>A<:f> a stredom premietania <:f,BHelv,>S<:f> s priemet<\r>ou, 

<:f,BHelv,>A<+'>S<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>s<+&>A<-&><:f,rSymbol,><\G>p 

<:f,BTimesEEW,>(obr. 1.29)<:f>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Vzdialenos</]> stredu premietania od priemetne naz<\}>vame di</Z>tancia



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>|<:f,BHelv,>S<:f,rSymbol,>p<:f>|<:f,rSymbol,>=<:f><:f,BHelv,>d<:f>.



<+B><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech stred premietania je bod <:f,BHelv,>S<:f><:f,rSymbol,>=<:f><:f,BHelv,>(a,b,c,1)<:f> pre 

<:f,BHelv,>c<:f,rSymbol,></y><:f,BHelv,>0<:f>, (pr<\m>p. <:f,BHelv,>b<:f><:f,rSymbol,></y><:f,BHelv,>0<:f>) a priemet<\r>a je rovina 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f>, (pr<\m>p. <:f,rSymbol,>n<:f><:f,rSymbol,>=<:f><:f,BHelv,>xz<:f>), di</Z>tancia je 

<:f,BHelv,>d<:f,rSymbol,>=<:f,BHelv,>c<:f> (<:f,BHelv,>d<:f><:f,rSymbol,>=<:f><:f,BHelv,>b<:f>). Analytick<\a> reprezent<\a>cia stredov<\i>ho premietania je matica:



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A18>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#388,9074><:f,BHelv,>		



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		x</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>cx-az<:f>



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>cy-bz



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>0



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>-z+c<:f>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				A<+'>S<:f,rSymbol,><-'>=<:f,BHelv,>A.<+!>P<-!><+'>S<:f,rSymbol,>p<-'>=<:f><:A19>
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	124 0 77 1025 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
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<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9074><:f,2Times New Roman CE,><+!>Stredov<\a> koline<\a>cia <:f><:f,2Times New Roman CE,>roviny 

<:f,rSymbol,>a<:f,2Times New Roman CE,> na rovinu <:f,rSymbol,>a<-!><:f><:f,2Times New Roman CE,><+!>'<-!><:f>



<+C><:R><:f,2Times New Roman CE,>	Projekt<\m>vna transform<\a>cia<:f><:f,2Times New Roman CE,>, ktorej mno</^>ina samodru</^>n<\}>ch bodov je bodovo invariantn<\a> vlastn<\a> priamka 

<:f><:f,2Times New Roman CE,>(os koline<\a>cie <:f><:f,BHelv,>o<:f,rSymbol,>=<:f,rSymbol,>a<\G><:f><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f><:f,2Times New Roman CE,>), jeden vlastn<\}> bod 

<:f,2Times New Roman CE,>priestoru <:f><:f,2Times New Roman CE,>(stred koline<\a>cie<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>S<:f,rSymbol,><\O>a,<:f><:f,2Times New Roman CE,> <:f,BHelv,>S<:f,rSymbol,><\O><:f><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f><:f,2Times New Roman CE,>) 

<:f><:f,2Times New Roman CE,>a (nie bodovo) invariantn<\a> ka</^>d<\a> priamka trsu priamok so stredom v bode 

<:f,BHelv,>S<:f,2Times New Roman CE,>, sa naz<\}>va stredov<\a> koline<\a>cia (obr. 1.18). Je jednozna<\h>ne ur<\h>en<\a> 

<:f><:f,2Times New Roman CE,>osou <:f,BHelv,>o,<:f><:f,2Times New Roman CE,> 

<:f><:f,2Times New Roman CE,>dvojicou odpovedaj<\z>cich si bodov <:f><:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>A'<:f><:f,2Times New Roman CE,> <:f><:f,2Times New Roman CE,>(<:f><:f,rSymbol,>a=<:f,BHelv,>oA, 

<:f,rSymbol,>a<:f,BHelv,></t><:f,rSymbol,>=<:f,BHelv,>oA</t>) a<:f,2Times New Roman CE,> stredom 

<:f,BHelv,>S<:f,2Times New Roman CE,>, pre ktor<\}> <:f>plat<\m> <:f,BHelv,>S<:f,rSymbol,><\N><:f,BHelv,>AA'<:f>.



<+C>



<+C>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> roviny <:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f> roviny <: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. V</Z>etky dvojice navz<\a>jom si odpovedaj<\z>cich bodov v stredovej koline<\a>cii tvoria priamky prech<\a>dzaj<\z>ce stredom koline<\a>cie 

<:f,BHelv,>S<:f>, <:f,BHelv,>AA'<:f,rSymbol,><\G><:f,BHelv,>BB'<:f,rSymbol,><\G><:f,2Times New Roman CE,>...<:f,2Times New Roman CE,> 

<:f,rSymbol,>=<:f,2Times New Roman CE,> <:f,BHelv,>S<:f,2Times New Roman CE,>,  

<:f,BHelv,>B'<:f,2News Serif EE,> <:f,rSymbol,><\N><:f,2News Serif EE,> 

<:f,BHelv,>BS<: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,>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f,2Times New Roman CE,> pret<\m>na os koline<\a>cie 

<:f,BHelv,>o<:f,2Times New Roman CE,> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m><:f,2News Serif EE,> 

<:f,2Times New Roman CE,>prech<\a>dza</]> aj jej koline<\a>rny obraz.  Ak sa priamka 

<:f,BHelv,> a<:f,rSymbol,><\L>a<:f,2Times New Roman CE,> zobraz<\m> do priamky 

<:f,BHelv,>a'<:f,rSymbol,><\L>a<:f,BHelv,>'<:f,2Times New Roman CE,>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f><:f,BHelv,>'<:f,2News Serif EE,>, 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Nech 

<:f,BHelv,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f,2Times New Roman CE,>, obraz 

<:f,BHelv,>a'<:f,2Times New Roman CE,> tejto priamky mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,2Times New Roman CE,> na osi koline<\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,>	3. Na z<\a>klade zachovania incidencie je obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f,2Times New Roman CE,> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f,2Times New Roman CE,>, ktor<\a> je ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f,2Times New Roman CE,> a <:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,2Times New Roman CE,>. Plat<\m> 

<:f,BHelv,>B'<:f><:f,rSymbol,>=<:f><:f,BHelv,>BS<:f,rSymbol,><\G><:f,BHelv,>a'<: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,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5138,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priemetom koline<\a>rne zdru</^>en<\}>ch rov<\m>n 

<:f,rSymbol,>a<:f,2Times New Roman CE,>, <:f,rSymbol,>a<:f,2Times New Roman CE,></t> a stredu koline<\a>cie 

<:f,BHelv,>S<:f,2Times New Roman CE,> na rovinu (pri<\h>om priemetom 

</^>iadnej z rov<\m>n nie je <:f><:f,2Times New Roman CE,> priamka a priemetom bodu 

<:f,BHelv,>S<:f,2Times New Roman CE,> je vlastn<\}> bod nele</^>iaci na priemete osi koline<\a>cie 

<:f,BHelv,>o<:f,2Times New Roman CE,>), z<\m>skame stredov<\z> koline<\a>ciu v roz</Z><\m>renej euklidovskej rovine 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>2<:f,2Times New Roman CE,><-&>. Je ur<\h>en<\a> samodru</^>nou osou<:f,2Times New Roman CE,> koline<\a>cie (priemet priese<\h>nice<:f,BHelv,> o<:f,rSymbol,>=<:f,rSymbol,>a<\G>a<:f,BHelv,></t>

<:f,2Times New Roman CE,>), stredom <:f><:f,2Times New Roman CE,> (priemet stredu koline<\a>cie 

<:f><:f,BHelv,>S<:f,rSymbol,><\O><:f,BHelv,>o<:f><:f,2Times New Roman CE,>) a dvojicou odpovedaj<\z>cich si bodov<:f><:f,2Times New Roman CE,> (priemety bodov 

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

<:f,BHelv,>S<:f,rSymbol,><\N><:f,BHelv,>AA</t>)<:f,2Times New Roman CE,> (obr. 1.19<:f><:f,2Times New Roman CE,>). 

<:f><:f,2Times New Roman CE,>Obraz B</t> </~>ubovo</~>n<\i>ho bodu 

<:f>B roviny v danej stredovej koline<\a>cii roviny zostroj<\m>me pod</~>a op<\m>san<\i>ho algoritmu.<:p<* >>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5822,1,6480,1,7200,1,7920,1,8640,>	Stredov<\a> koline<\a>cia je transform<\a>cia, ktor<\a> zobrazuje nevlastn<\i> body roz</Z><\m>renej euklidovskej roviny do bodov vlastn<\}>ch (obr. 1.20). Dve  priamky jedn<\i>ho smeru (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>) sa zobrazia do r<\t>znobe</^>iek 

(<:f,BHelv,>a'<:f,rSymbol,></t><:f><:f,BHelv,>b'<:f>), pri<\h>om ich spolo<\h>n<\}> nevlastn<\}> bod 

<-'><-'><+'><:f,rSymbol,></e><-'><:f><:f,BHelv,>U <:f>sa zobraz<\m> do vlastn<\i>ho bodu 

<:f,BHelv,>U<:f><:f,BHelv,>'<:f>, priese<\h>n<\m>ka obrazov priamok (<:f,BHelv,>U<:f><:f,BHelv,>'<:f><:f,BHelv,>=a'<:f,rSymbol,><\G><:f,BHelv,>b'<:f>). Priamky smeru osi koline<\a>cie sa zobrazuj<\z> op<\d></]> do priamok tohto smeru (<:f,BHelv,>c<:f>||<:f,BHelv,>

c'<:f>||<:f,BHelv,>o<:f>)<:f,2Times New Roman CE,>. Obrazom nevlastnej priamky 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>u <:f,2Times New Roman CE,>roviny je vlastn<\a> priamka 

<:f,BHelv,>u<:f><:f,BHelv,>'<:f><:f,2Times New Roman CE,> patriaca smeru osi koline<\a>cie, ktor<\a> sa naz<\}>va 

<+!><\z>be</^>nica<-!>. Stred <:f><:f,2Times New Roman CE,><\z>tvaru (<:f,BHelv,>O<:f,2Times New Roman CE,>) sa nezobraz<\m> do stredu 

<:f><:f,2Times New Roman CE,>(<:f,BHelv,>O'<:f,2Times New Roman CE,>)<:f><:f,2Times New Roman CE,> obrazu tohto 

<\z>tvaru <:f><:f,2Times New Roman CE,>.<: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>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074>	Koline<\a>rnym obrazom kru</^>nice m<\t></^>e by</]> ktor<\a>ko</~>vek ku</^>e</~>ose<\h>ka - elipsa, parabola, hyperbola.  Mno</^>ina 

<:f,BHelv,><+">M<-"><:f> bodov kru</^>nice, ktor<\i> sa v danej stredovej koline<\a>cii zobrazia do nevlastn<\}>ch bodov, je mno</^>inou priese<\h>n<\m>kov kru</^>nice s 

<\z>be</^>nicou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#302,9074><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a elipsy	<:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> =<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>}, 

<:f,BHelv,>k<:f><:f,rSymbol,><\G><:f><:f,BHelv,>u<:f><:f,rSymbol,>=<:f><-"><+"><:f,BHelv,>M 

<-"><:f><:f,rSymbol,>=<\F><:f,BHelv,>, k<:f><:f,rSymbol,></n><:f,BHelv,>e 

<:f,rSymbol,>=<:f>?



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+368><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ke<\o> sa v</Z>etky body kru</^>nice zobrazia do vlastn<\}>ch bodov, koline<\a>rnym obrazom kru</^>nice je elipsa (obr. 1.21). Stred 

<:f,BHelv,>O<:f> kru</^>nice <:f,BHelv,>k<:f> sa zobraz<\m> do vn<\z>torn<\i>ho bodu 

<:f,BHelv,>O'<:f> elipsy <:f,BHelv,>e<:f>. Priemeru <:f,BHelv,>KL<:f> kru</^>nice kolm<\i>mu na os koline<\a>cie a tetive 

<:f,BHelv,>MN<:f,2Times New Roman CE,> rovnobe</^>nej s osou <:f,BHelv,>o<:f> koline<\a>rne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>K'L'<:f> a <:f,BHelv,>M'N'<:f>||<:f,BHelv,>o<:f,2Times New Roman CE,> so spolo<\h>n<\}>m bodom 

<:f,rSymbol,>W<:f,2News Serif EE,></t><:f>, stredom elipsy. Priemeru 

<:f,BHelv,>PQ<:f>||<:f,BHelv,>o<:f> odpoved<\a> tetiva elipsy <:f,BHelv,>P'Q'<:f>||<:f,BHelv,>o<:f>. Rytzovou kon</Z>trukciou mo</^>no ur<\h>i</]> osi a ve</~>kosti polos<\m> elipsy 

<:f,BHelv,>e<:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#845,3029><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a paraboly	<:f><:f,"Rukopis,>	<:f><:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>, <:f,BHelv,>T<:f><:f,rSymbol,></n><:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'>T'<:f>}, T<:f,rSymbol,><\N><:f,BHelv,>u<:f>||<:f,BHelv,>o,<:f> 

<:f,BHelv,>k<:f><:f,rSymbol,><\G><:f><:f,BHelv,>u<:f,rSymbol,><-!>=<:f><+"><:f,BHelv,>M<-"><:f><:f,rSymbol,>=<:f,BHelv,>{T}, k<:f><:f,rSymbol,></n><:f,BHelv,>p<:f><:f,rSymbol,>=<: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,><:#264,3029>



<+C><:S+277><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Ke<\o> sa jeden bod kru</^>nice zobraz<\m> do nevlastn<\i>ho bodu (<\z>be</^>nica je doty<\h>nicou kru</^>nice), koline<\a>rnym obrazom kru</^>nice je parabola (Obr. 1.22). Priemer 

<:f,BHelv,>r<:f> kru</^>nice <:f,BHelv,>k<:f> prech<\a>dzaj<\z>ci bodom 

<:f,BHelv,>T<:f> kolmo na os koline<\a>cie sa zobraz<\m> do priamky 

<:f,BHelv,>r'<:f> (ur<\h>enej smerom <+'><:f,rSymbol,></e><:f,BHelv,><-'>T'<:f> a samodru</^>n<\}>m bodom 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f>), ktor<\a> m<\a> smer osi koline<\a>rnej paraboly 

<:f,BHelv,>p<:f>. Na tejto priamke le</^><\m> aj bod paraboly <:f,BHelv,>Q'<:f>, obraz bodu 

<:f,BHelv,>Q<:f> kru</^>nice. Doty<\h>nica paraboly v bode Q</t> m<\a> smer osi koline<\a>cie. Priemeru 

<:f,BHelv,>AB<:f> kru</^>nice, <:f,BHelv,>AB<:f> || <:f,BHelv,>o<:f> a doty<\h>niciam 

<:f,BHelv,>t<+&>A<-&><:f>, <:f,BHelv,>t<+&>B<-&><:f> v bodoch <:f,BHelv,>A<:f>, 

<:f,BHelv,>B<:f> odpovedaj<\z> koline<\a>rne tetiva <:f,BHelv,>A'B'<:f>|| 

<:f,BHelv,>o<:f> prech<\a>dzaj<\z>ca bodom <:f,BHelv,>O'<:f,rSymbol,><\N><:f,BHelv,>r'<:f> (obraz 

<:f,BHelv,>O<:f>) a doty<\h>nice paraboly <:f,BHelv,>t<+&>A'<-&><:f>, 

<:f,BHelv,>t<+&>B'<-&><:f> prech<\a>dzaj<\z>ce svojimi samodru</^>n<\}>mi bodmi na osi 

<:f,BHelv,>o<:f>. Dvomi doty<\h>nicami s bodmi dotyku je parabola ur<\h>en<\a> jednozna<\h>ne a pomocou defin<\m>cie doty<\h>nice paraboly a zn<\a>mej ve</~>kosti sprievodi<\h>ov bodov dotyku 

<:f,BHelv,>A<:f>, <:f,BHelv,>B<:f> mo</^>no zostroji</]> ohnisko, riadiacu priamku a vrchol paraboly.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#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,><:#302,9074><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a hyperboly<:f>		<:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>, <:f,BHelv,>U<:f,rSymbol,></n><:f> <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f>}, 

<:f,BHelv,>U<:f><:f,rSymbol,><\N><:f,BHelv,>u<:f>||<:f,BHelv,>o<:f><:f,BHelv,>,<:f> 

<:f,BHelv,>k<:f,rSymbol,><\G><:f,BHelv,>u<:f><:f,rSymbol,>=<:f><+"><:f,BHelv,>M<-"><:f><:f,BHelv,> 

<:f,rSymbol,>=<:f><:f,BHelv,>{U, V}, k<:f><:f,rSymbol,></n><:f,BHelv,>h<:f><:f,rSymbol,>=<: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>



<:R>Ke<\o> sa 2 body <:f,BHelv,>U<:f>, <:f,BHelv,>V<:f> kru</^>nice zobrazia do nevlastn<\}>ch bodov (<\z>be</^>nica je se<\h>nicou kru</^>nice), obrazom kru</^>nice je hyperbola, ku</^>e</~>ose<\h>ka s dvoma nevlastn<\}>mi bodmi (obr. 1.23). Doty<\h>nice hyper

boly v jej nevlastn<\}>ch bodoch - asymptoty, musia ma</]> v koline<\a>cii za vzory doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f> v bodoch <:f,BHelv,>U<:f>, <:f,BHelv,>V<:f>.



Ich priese<\h>n<\m>k  <:f,rSymbol,>W<:f> sa zobraz<\m> do stredu hyperboly 

<:f,rSymbol,>W<:f,BHelv,>'<:f>. Os uhla asympt<\t>t <:f,BHelv,><+&>1<-&>a'<:f> a 

<:f,BHelv,><+&>2<-&>a'<:f> je os hyperboly <:f,BHelv,><+&>1<-&>o'<:f>, ktorej vzor je priamka 

<:f,BHelv,><+&>1<-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>3<:f,rSymbol,>W<:f>. Jej priese<\h>n<\m>ky 

<:f,BHelv,>A<:f>, <:f,BHelv,>B<:f> s kru</^>nicou sa zobrazia do hlavn<\}>ch vrcholov 

<:f,BHelv,>A'<:f>, <:f,BHelv,>B'<:f> hyperboly. Pomocou charakteristick<\i>ho obd<\e></^>nika hyperboly potom ur<\h><\m>me vrcholy ved</~>aj</Z>ie a ohnisk<\a>.



Kru</^>nica aj hyperbola prech<\a>dzaj<\z><:f,2Times New Roman CE,> samodru</^>n<\}>mi 

<:f>bodmi<:f,BHelv,> 4<:f> a <:f,BHelv,>5<:f> na osi koline<\a>cie.



<+C>	Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej stredov<\z> koline<\a>ciu medzi rovinou 

<:f,rSymbol,>p=<:f,BHelv,>xy<:f> a rovinou <:f,rSymbol,>p<:f>'<:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f> 

<:f,BRoughedge CE,> <:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>s<+'>1<-'><:f>, 

<:f,BHelv,>s<+'>2<-'><:f>, <:f,BHelv,>s<+'>3<-'><:f>,1), <:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>x, 

<:f,BHelv,>A<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,BHelv,>A'<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x</t><:f>,<:f,BHelv,>y</t><:f>,<:f,BHelv,>c<:f>,<:f,BHelv,>1<:f>)}, 

<:f,BHelv,>s<+'>3<:f,rSymbol,><-'></y><:f,BHelv,>0<:f>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>c<:f,rSymbol,></y><:f><:f,BHelv,>s<+'>3



<+C><+'><:f,BHelv,>



<+C><+'><:f,BHelv,>



<+C>	<:A7>



<+C><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,>	



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f,BHelv,>	(x,z,y,1)<:f,rSymbol,></n><:f><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx<:f,rSymbol,>+<:f,BHelv,>dy<:f,rSymbol,>+<:f,BHelv,>gz<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		y</t><:f,rSymbol,>=<:f,BHelv,>ey+kz<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		z</t><:f,rSymbol,>=<:f,BHelv,>cy+iz<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		h<:f></t><:f,rSymbol,>=<:f,BHelv,>b<:f><:f,BHelv,>			A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>k<:f,rSymbol,><-'>=<:f,BHelv,>(ab<+&>2<-&>+bd,be,bc,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(ab+d,e,c,1)<:f>



<+C><:S+-2><:R1,12,1,840,1,1440,1,2160,1,2880,1,3600,1,4320,1,5024,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+567><:R1,12,1,840,1,1440,1,2160,1,2880,1,3600,1,4320,1,5244,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>d<:f,rSymbol,>=<:f,BHelv,><:A12> <:f,2News Serif EE,>,<:f,BHelv,> e<:f><:f,rSymbol,>=<:f><:f,BHelv,>b-1+<:A13><:f,2News Serif EE,> ,<:f,BHelv,> g<:f> 

<:A8>, <:f,BHelv,>k<:f> <:A9>, <:f,BHelv,>i<:f> <:f,rSymbol,>=<:f>b-<:A10>.



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



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+">Pr<\m>klad 1.3:<-"> N<\a>jdite obraz <:f,rSymbol,>D<:f,BHelv,>ABC<:f> v stredovej koline<\a>cii<:f,"Rukopis,> 

<:f><:f,BRoughedge CE,> <:f,bSignet Roundhand CE,>K<:f,"Rukopis,> 

<:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, <:f,BHelv,>o<:f>, 

<-'><:f,BHelv,>U<:f> <:f,rSymbol,></n><:f> <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f>}, (obr. 1.24).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+">Rie</Z>enie<-">: Samodru</^>n<\}> bod <:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f> priamky 

<:f,BHelv,>AB<:f> a smer nevlastn<\i>ho bodu  <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f> ur<\h>uj<\z> koline<\a>rny obraz priamky 

<:f,BHelv,>AB<:f>, na ktorom le</^>ia body <:f,BHelv,>A'B'<:f>, pri<\h>om 

<:f,BHelv,>A'<:f,rSymbol,><\N><:f,BHelv,>AS<:f,2News Serif EE,>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>BS<:f,2Times New Roman CE,>. 

<\Z>se<\h>ka <:f,BHelv,>A'B'<:f,2Times New Roman CE,> obsahuje nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f,2Times New Roman CE,>, preto sa zobraz<\m> ako dvojica polpriamok 

<:f><:f,2Times New Roman CE,>. Obraz priamky <:f,BHelv,>BC<:f,2Times New Roman CE,>, ur<\h>en<\}> samodru</^>n<\}>m bodom 

<:f,BHelv,>2<:f><:f,rSymbol,>=<:f><:f,BHelv,>2'<:f> <:f,2Times New Roman CE,>a bodom 

<:f,BHelv,>B'<:f>, obsahuje bod <:f,BHelv,>C'<:f> z priamky <:f,BHelv,>SC<:f>. 

<\Z>se<\h>ka <:f,BHelv,>A'C'<:f> obsahuje nevlastn<\}> bod <+'><:f,rSymbol,></e><:f,BHelv,><-'>V'<:f>, ktor<\i>ho vzorom je bod 

<:f,BHelv,>V<:f>, priese<\h>n<\m>k <\z>se<\h>ky <:f,BHelv,>AC<:f> s 

<\z>be</^>nicou <:f,BHelv,>u<:f> prech<\a>dzaj<\z>cou bodom <:f,BHelv,>U<:f> rovnobe</^>ne s osou koline<\a>cie. Obraz 

<:f,BHelv,>A'B'C'<:f> trojuholn<\m>ka <:f,BHelv,>ABC<:f> v danej koline<\a>cii sa rozpadne na dve 

<\h>asti, spojen<\i> nevlastnou <\z>se<\h>kou <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<+'><:f,rSymbol,></e><:f,BHelv,><-'>V'<:f> na nevlastnej priamke roviny.



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



@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,>1.7  Kreat<\m>vny priestor <:f,BHelv,>K<: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,>	Usporiadan<\a> dvojica (<:f,2Century Schoolbook CE,><+!>U<-!><:f>,<:f,2Century Schoolbook CE,><+!>G<-!><:f>), v ktorej 

<:f,2Century Schoolbook CE,><+!>U<-!><:f>  je mno</^>ina <\z>tvarov (podmno</^>iny 

<:f,rSymbol,><+'></e><-'><:f,BHelv,><+!>E<-!><:f,BHelv,><+&>3<-&><:f>) a 

<+!><:f,2Century Schoolbook CE,>G<-!><:f> je mno</^>ina generuj<\z>cich princ<\m>pov aplikovate</~>n<\}>ch na prvky mno</^>iny 

<+!><:f,2Century Schoolbook CE,>U<-!><:f><+!><:f,2Times New Roman CE,>,<-!> 

<:f>sa naz<\}>va kreat<\m>vny priestor <:f,BHelv,><+!>K<-!><: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,>Geometrick<\i> <\z>tvary z mno</^>iny  <+!><:f,2Century Schoolbook CE,>U<-!><:f>  s<\z> s<\z>visl<\i> podmno</^>iny  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><: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,>	0 - rozmern<\a> (0-parametrick<\}> <\z>tvar) - bod,



<: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,>	1 - rozmern<\a> (1-parametrick<\}> <\z>tvar) - <\h>iara, pr<\m>p. obl<\z>k 

<\h>iary



<: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,>	(<\z>se<\h>ka, otvoren<\a> alebo uzavret<\a> lomen<\a> <\h>iara, obl<\z>k krivky, polpriamka, priamka, ku</^>e</~>ose<\h>ka, interpola<\h>n<\a> krivka, a pod.),



<: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,>	2 - rozmern<\a> (2-parametrick<\}> <\z>tvar) - plocha, pr<\m>p. <\h>as</]>, z<\a>plata (list) plochy



<: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,>	(rovinn<\}> <\z>tvar, napr. trojuholn<\m>k, </Z>tvoruholn<\m>k, kruh, ku</^>e</~>ose<\h>ka so svojimi vn<\z>torn<\}>mi bodmi, mnohosteny, jednoduch<\i> plochy a ich 

<\h>asti - gu</~>ov<\a>,<:f,2Times New Roman CE,> valcov<\a>, hranolov<\a>, ihlanov<\a>, ku</^>e</~>ov<\a>, anuloid, kvadratick<\i> plochy, skrutkov<\a> plocha, interpola<\h>n<\a> plocha, a pod.),



<: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,>	<:f>3 - rozmern<\a> (3-parametrick<\}> <\z>tvar) - mas<\m>v, pr<\m>p. bunka mas<\m>vu



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	(element<\a>rne teles<\a>, napr. kocka, hranol, ku</^>e</~>, valec, ihlan, polgu</~>a, gu</~>a, paraboloid s vn<\z>torn<\}>mi bodmi, dvojdielny hyperboloid s vn<\z>torn<\}>mi bodmi, a pod.),



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	4 - parametrick<\}> <\z>tvar - anim<\a>cia, pr<\m>p. sekvencia anim<\a>cie



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	(pohyb <\z>tvaru v priestore a <\h>ase, pr<\m>p. teleso, ktor<\i>ho body s<\z> ur<\h>en<\i> okrem svojej polohy 

<\o>al</Z><\m>m atrib<\z>tom, napr. teplotou, a pod.).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Geometrick<\i> <\z>tvary s<\z> analyticky reprezentovan<\i> bodov<\}>mi funkciami 

<:f,BHelv,>n<:f> premenn<\}>ch (kde <:f,BHelv,>n<:f> je rozmer <\z>tvaru), ktor<\i> s<\z> spojit<\}>m zobrazen<\m>m s<\z>vislej oblasti 

<:f,rSymbol,>W<\L><:f,BHelv,>R<+&>n <-&><:f> a sp<\e><\r>aj<\z> ur<\h>it<\i> predpoklady. Bod je reprezentovan<\}> 

</Z>tvoricou svojich homog<\i>nnych s<\z>radn<\m>c - kon</Z>tantnou bodovou funkciou, obl<\z>k 

<\h>iary bodovou funkciou jednej premennej <:A16> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f,rSymbol,>W<:f>. Plochy reprezentuje bodov<\a> funkcia dvoch premenn<\}>ch 

<:A17> pre (u,v)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f><:f,BHelv,>R<:f><:f,BHelv,><+&>2<-&><:f>, mas<\m>v bodov<\a> funkcia troch premenn<\}>ch 

<:A14> pre (<:f,BHelv,>u<:f>,<:f,BHelv,>v<:f>,<:f,BHelv,>w<:f>)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f><:f,BHelv,>R<:f><:f,BHelv,><+&>3<-&> 

<:f>. Reprezent<\a>cia anim<\a>cie je bodov<\a> funkcia </Z>tyroch premenn<\}>ch 

<:A15> pre (<:f,BHelv,>u<:f>,<:f,BHelv,>v<:f>,<:f,BHelv,>w<:f>,<:f,BHelv,>t<:f>)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f,BArial CE,>R<+&><:f,BHelv,>4<-&><:f>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>	Nes<\z>visl<\i> (diskr<\i>tne) podmno</^>iny <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><:f,BHelv,><+&>3<-&><:f> s<\z>:



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,>	 postupnos</]>				sie</]> 				mrie</^>ka bodov<:A0>



<+B><:I0,0,897,0><: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,><:#264,9074>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,><:#264,9074>	postupnos</]>				sie</]>			mrie</^>ka obl<\z>kov <\h>iar



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,><:#264,9074>		postupnos</]>					mrie</^>ka z<\a>plat pl<\t>ch



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>usporiadan<\a> postupnos</]> buniek mas<\m>vov, a pod.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9074>Z <\z>tvarov budeme modelova</]> nov<\i> <\z>tvary, prvky mno</^>iny 

<:f,2Century Schoolbook CE,><+!>U<-!><:f,2News Serif EE,>,<:f> pomocou generuj<\z>cich princ<\m>pov. 



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#797,9074>Diskr<\i>tne usporiadan<\i> mno</^>iny geometrick<\}>ch <\z>tvarov s<\z> analyticky reprezentovan<\i> mapami - maticami 

<:f,BHelv,><+!>M<-!><:f>, ktor<\}>ch prvky s<\z> analytick<\i> reprezent<\a>cie jednotliv<\}>ch geometrick<\}>ch 

<\z>tvarov v danom porad<\m>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>Generuj<\z>ce princ<\m>py z mno</^>iny <:f,2Century Schoolbook CE,><+!>G<-!><:f> s<\z>:



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>G<-!><+!>eometrick<\i> transform<\a>cie<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Aplikovan<\m>m geometrickej transform<\a>cie na <\z>tvar vytvor<\m>me 

<\z>tvar tak<\i>ho ist<\i>ho rozmeru ako mal p<\t>vodn<\}>, t.j. bod sa zobraz<\m> do bodu, 

<\h>iara do <\h>iary, at<\o>. V z<\a>vislosti od typu geometrickej transform<\a>cie sa m<\t></^>e zachova</]> ve</~>kos</]> 

<\z>tvaru a zmeni</]> len jeho poloha v priestore (euklidovsk<\i> transform<\a>cie), alebo sa zmen<\m> poloha aj tvar (afinn<\i>, pr<\m>p. projekt<\m>vne transform<\a>cie). Napr. z kru</^>nice sme pomocou osovej afinity z<\m>skali elipsu, pomocou stredovej 

koline<\a>cie dokonca ktor<\z>ko</~>vek z ku</^>e</~>ose<\h>iek. Podobne z gu</~>ovej plochy mo</^>no aplikovan<\m>m afinnej transform<\a>cie vytvori</]> elipsoid a ak ju podrob<\m>me projekt<\m>vnej transform<\a>cii, niektor<\z> z kvadratick<\}>ch pl<\t>ch

 - elipsoid, paraboloid, hyperboloid. Geometrick<\i> transform<\a>cie s<\z> analyticky reprezentovan<\i> regul<\a>rnymi 

</Z>tvorcov<\}>mi maticami s re<\a>lnymi prvkami (pozri kap. 1.4, 1.5, 1.6).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>T<-!><+!>riedy geometrick<\}>ch transform<\a>ci<\m><-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2132,9074>	Nekone<\h>n<\a> mno</^>ina geometrick<\}>ch transform<\a>ci<\m> toho ist<\i>ho typu sa naz<\}>va triedou. Aplikovan<\m>m triedy geometrick<\}>ch transform<\a>ci<\m> na geometrick<\}> 

<\z>tvar z<\m>skame nov<\}> geometrick<\}> <\z>tvar, s rozmerom o 

<:f,BHelv,>1<:f> v<\d><\h></Z><\m>m ako bol rozmer p<\t>vodn<\i>ho 

<\z>tvaru. Napr. z bodu <:f,BHelv,>A<:f> z<\m>skame pomocou triedy ot<\a><\h>an<\m> okolo osi 

<:f,BHelv,>o<:f> s uhlami oto<\h>enia z intervalu <<<:f,BHelv,>0<:f>,<:f,rSymbol,>j<:f><;> kru</^>nicov<\}> obl<\z>k (<:f,BHelv,>1-<:f>rozmern<\}> 

<\z>tvar, obr. 1.6), za<\h>iato<\h>n<\}> bod je bod <:f,BHelv,>A<:f> (oto<\h>enie o uhol 

<:f,BHelv,>0<:f> je identita) a koncov<\}> bod je <:f,BHelv,>A<+&>0<-&><:f> (obraz 

<:f,BHelv,>A<:f> v oto<\h>en<\m> o uhol <:f,rSymbol,>j<:f>). Ot<\a><\h>an<\m>m 

<\z>se<\h>ky <:f,BHelv,>AS<+&>A<-&><:f> (1-rozmern<\}> <\z>tvar) vytvor<\m>me kruh, 2-rozmern<\}> rovinn<\}> 

<\z>tvar (obr. 1.25).<:f,BTimesEEW,>																	Obr. 1.26<:f>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Skrutkov<\}>m pohybom <\z>se<\h>ky <:f,BHelv,>AB <:f>okolo osi <:f,BHelv,>z<:f> ur<\h>en<\}>m uhlom oto<\h>enia z intervalu <<<:f,BHelv,>0<:f>,<:f,rSymbol,>2p<:f><;> pre posunutia dan<\i> vektormi z intervalu 

<:A6> vytvor<\m>me <\h>as</]> skrutkovej plochy ohrani<\h>en<\z> obl<\z>kmi 

<\h>iar - <\z>se<\h>ky <:f,BHelv,>AB<:f>,<-&> <+&><:f,BHelv,> <-&>A<+&>S<-&><:f><:f,BHelv,>B<+&>S<-&><:f> 

<+&><:f,BHelv,> <-&><:f>a z<\a>vity skrutkov<\m>c  <:f,BHelv,>AA<+&>S 

<-&><:f>, <-&><:f,BHelv,>BB<+&>S <-&><:f>(obr 1.26). Podobne m<\t></^>eme z 

<\h>iary - kru</^>nice <:f,BHelv,>k<:f>, vytvori</]> napr. <\h>as</]> ku</^>e</~>ovej plochy, ak za generuj<\z>ci princ<\m>p zvol<\m>me triedu rovno</~>ahlost<\m> so stredom v 

</~>ubovo</~>nom vlastnom bode priestoru <:f,BHelv,>V<:f> a s koeficientom z intervalu <<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> (obr. 1.27). Aplikovan<\m>m jednotliv<\}>ch rovno</~>ahlost<\m> z danej triedy pre hodnoty koeficienta z dan<\i>ho intervalu z<\m>s

kame s<\z>visl<\z> mno</^>inu postupne sa zmen</Z>uj<\z>cich kru</^>n<\m>c umiestnen<\}>ch v priestore st<\a>le v men</Z>ej vzdialenosti od bodu 

<:f,BHelv,>V<:f> vr<\a>tane bodu <:f,BHelv,>V<:f>, ktor<\a> tvor<\m> 

<\h>as</]> ku</^>e</~>ovej plochy ohrani<\h>en<\z> vrcholom <:f,BHelv,>V<:f> a riadiacou kru</^>nicou 

<:f,BHelv,>k<:f>. Zrezan<\z> hranolov<\z> plochu vytvor<\m>me z riadiacej lomenej 

<\h>iary, pri<\h>om generuj<\z>cim princ<\m>pom je trieda osov<\}>ch afin<\m>t (obr. 1.28).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3225>			



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,3225>			Obr. 1.27					Obr. 1.28



<+C><:I0,0,0,0><: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,><:#396,3225>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2645,3225>Triedy geometrick<\}>ch transform<\a>ci<\m> s<\z> analyticky reprezentovan<\i> 

</Z>tvorcov<\}>mi regul<\a>rnymi maticami - funkciami  <:f,BHelv,><+!>T<-!>(u)<:f>, ktor<\}>ch prvky s<\z> re<\a>lne funkcie jednej premennej, v</Z>etky definovan<\i>, spojit<\i> a aspo<\r> raz diferencovate</~>n<\i> na intervale<+"> I. 

<-"> Pre jednotnos</]> z<\a>pisu pri po<\h><\m>ta<\h>ovom spracovan<\m> vol<\m>me 

<+">I<-">=<<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A5>, <-!><:A1> je matica s<\z>stavy rovn<\m>c  <:A11>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Pre triedy afinn<\}>ch transform<\a>ci<\m> je <:f,BHelv,>q(u)<:f,rSymbol,>=<:f,BHelv,>r(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>t(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> pre ka</^>d<\i> 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, pre triedy metrick<\}>ch transform<\a>ci<\m> je 

<:A4> pre ka</^>d<\i> <:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>A<-!><+!>proxim<\a>cia (interpol<\a>cia)<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Z diskr<\i>tnych podmno</^><\m>n v <+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f> m<\t></^>eme met<\s>dami pou</^><\m>van<\}>mi v  po<\h><\m>ta<\h>ovej grafike vytv<\a>ra</]> geometrick<\i> 

<\z>tvary priestoru, ktor<\i> naz<\}>vame pod</~>a aplikovan<\}>ch generuj<\z>cich princ<\m>pov interpola<\h>n<\i>, pr<\m>p. aproxima<\h>n<\i> 

<\z>tvary. Aproxim<\a>cia je generuj<\z>ci princ<\m>p, pomocou ktor<\i>ho z<\m>skame z diskr<\i>tnych 

<\z>tvarov <\z>tvary s<\z>visl<\i> - geometrick<\i>. Zjednodu</Z>ene povedan<\i>, vypln<\m>me spojite priestor medzi dan<\}>mi diskr<\i>tnymi 

<\z>tvarmi pod</~>a vopred stanoven<\}>ch krit<\i>ri<\m>, ktor<\}>mi m<\t></^>u by</]> po</^>adovan<\i> geometrick<\i> a fyzik<\a>lne vlastnosti modelovan<\i>ho 

<\z>tvaru. Ak m<\a> modelovan<\}> <\z>tvar obsahova</]> v</Z>etky prvky p<\t>vodnej diskr<\i>tnej mno</^>iny - riadiaceho 

<\z>tvaru, hovor<\m>me o interpol<\a>cii. Ak  t<\a>to podmienka nemus<\m> by</]> splnen<\a> a riadiaci 

<\z>tvar je len akousi hranicou vymedzuj<\z>cou <\h>as</]> priestoru, v ktorom sa m<\a> modelovan<\}> 

<\z>tvar nach<\a>dza</]>, hovor<\m>me o aproxim<\a>cii.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Analytickou reprezent<\a>ciou aproxim<\a>cie (interpol<\a>cie) je matica 

<:f,BHelv,><+!>I<-!>(u)<:f> typu <:f,BHelv,>1xn<:f,2Times New Roman CE,>, ktorej prvky s<\z> polynomick<\i> funkcie stup<\r>a 

<:f,BHelv,>n-1<:f,2Times New Roman CE,> sp<\e><\r>aj<\z>ce ur<\h>it<\i> predpoklady.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Modelovan<\}> <\z>tvar je jednozna<\h>ne ur<\h>en<\}> svojim v<\}>tvarn<\}>m z<\a>konom, syntetickou kon</Z>trukciou, ktorou ho mo</^>no vytvori</]> z dan<\i>ho 

<\z>tvaru <:f,2Times New Roman CE,>V<:f> aplikovan<\m>m vhodn<\i>ho generuj<\z>ceho princ<\m>pu 

<:f,2Times New Roman CE,>G<:f>. Kreat<\m>vnou - syntetickou reprezent<\a>ciou modelovan<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>V<:f> je ka</^>d<\a> usporiadan<\a> dvojica 

<:f,2Times New Roman CE,>(U,G)<:f>, v ktorej <:f,2Times New Roman CE,>U<:f,rSymbol,><\N><:f,2Century Schoolbook CE,><+!>U<-!><:f> je riadiaci 

<\z>tvar a <:f,2Times New Roman CE,>G<:f><:f,rSymbol,><\N><:f,2Century Schoolbook CE,><+!>G<-!><:f> je generuj<\z>ci princ<\m>p tak<\}>, 

</^>e aplikovan<\m>m generuj<\z>ceho princ<\m>pu <:f,2Times New Roman CE,>G<:f> na riadiaci 

<\z>tvar <:f,2Times New Roman CE,>U<:f> z<\m>skame modelovan<\}> <\z>tvar 

<:f,2CaslonOpenFace,>V<:f>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Analytick<\z> reprezent<\a>ciu modelovan<\i>ho <\z>tvaru z<\m>skame ako s<\z><\h>in analytick<\}>ch reprezent<\a>ci<\m> riadiaceho 

<\z>tvaru a generuj<\z>ceho princ<\m>pu z jeho syntetickej reprezent<\a>cie. Modelovan<\i> priestorov<\i> 

<\z>tvary zobrazujeme ru<\h>ne alebo pomocou kresliaceho zariadenia na n<\a>kres<\r>u (papier, obrazovka po<\h><\m>ta<\h>a) pomocou niektorej z premietac<\m>ch met<\s>d.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Sc<\i>na je  trojica (<:f,2Century Schoolbook CE,><+!>MU<-!><:f>, 

<:f,BHelv,>PM<:f>, <:f,BHelv,>AV<:f>), ktorej prvky s<\z>:



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2CaslonOpenFace,><+!>	<-!><:f><+!><:f,2Century Schoolbook CE,>MU<-!><:f> - mno</^>ina modelovan<\}>ch 

<\z>tvarov



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>PM<:f> - premietacia met<\s>da, v ktorej <\z>tvary zobrazujeme



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>AV<:f>  - algoritmus vidite</~>nosti, pomocou ktor<\i>ho odstr<\a>nime 

<\h>asti <\z>tvarov, nevidite</~>n<\i> v danom priemete, pr<\m>p. in<\i> algoritmy po<\h><\m>ta<\h>ovej grafiky, zabezpe<\h>uj<\z>ce realistick<\i> zobrazenie sc<\i>ny, napr. 

</Z>rafovanie, tie<\r>ovanie, osvetlenie, farba, lesk a pod.



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



@Podnadpis@<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>1.8  Premietanie



<:I0,0,0,0><: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,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	</J>peci<\a>lne zobrazenie priestoru na zvolen<\z> rovinu - n<\a>kres<\r>u naz<\}>vame premietanie. Pozn<\a>me dva z<\a>kladn<\i> druhy premietania, stredov<\i> a rovnobe</^>n<\i>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Stredov<\i> premietanie<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Zvolen<\}> je vlastn<\}> bod <:f,BHelv,>S<:f> <:f,rSymbol,><\N><+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f> (stred premietania), ktor<\}> nele</^><\m> v n<\a>kresni - zvolenej rovine 

<:f,rSymbol,>p<:f> (priemet<\r>a). Obrazom </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>A<:f,rSymbol,><\N><+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f>, 

<:f,BHelv,>A<:f,rSymbol,></y><:f,BHelv,>S<:f> je bod <:f,BHelv,>A<+'>S<-'><:f,rSymbol,><\N>p<:f>, ktor<\}> je priese<\h>n<\m>kom priamky 

<:f,BHelv,>s<+&>A<:f,rSymbol,><-&>=<:f,BHelv,>AS<:f> (premietacia priamka), prech<\a>dzaj<\z>cej bodom 

<:f,BHelv,>A<:f> a stredom premietania <:f,BHelv,>S<:f> s priemet<\r>ou, 

<:f,BHelv,>A<+'>S<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>s<+&>A<-&><:f,rSymbol,><\G>p 

<:f,BTimesEEW,>(obr. 1.29)<:f>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Vzdialenos</]> stredu premietania od priemetne naz<\}>vame di</Z>tancia



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>|<:f,BHelv,>S<:f,rSymbol,>p<:f>|<:f,rSymbol,>=<:f><:f,BHelv,>d<:f>.



<+B><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech stred premietania je bod <:f,BHelv,>S<:f><:f,rSymbol,>=<:f><:f,BHelv,>(a,b,c,1)<:f> pre 

<:f,BHelv,>c<:f,rSymbol,></y><:f,BHelv,>0<:f>, (pr<\m>p. <:f,BHelv,>b<:f><:f,rSymbol,></y><:f,BHelv,>0<:f>) a priemet<\r>a je rovina 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f>, (pr<\m>p. <:f,rSymbol,>n<:f><:f,rSymbol,>=<:f><:f,BHelv,>xz<:f>), di</Z>tancia je 

<:f,BHelv,>d<:f,rSymbol,>=<:f,BHelv,>c<:f> (<:f,BHelv,>d<:f><:f,rSymbol,>=<:f><:f,BHelv,>b<:f>). Analytick<\a> reprezent<\a>cia stredov<\i>ho premietania je matica:



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A18>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#388,9074><:f,BHelv,>		



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		x</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>cx-az<:f>



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>cy-bz



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>0



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>-z+c<:f>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				A<+'>S<:f,rSymbol,><-'>=<:f,BHelv,>A.<+!>P<-!><+'>S<:f,rSymbol,>p<-'>=<:f><:A19>
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<+B><:P11,35,>
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	87 0 47 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
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<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9074><:f,2Times New Roman CE,><+!>Stredov<\a> koline<\a>cia <:f><:f,2Times New Roman CE,>roviny 

<:f,rSymbol,>a<:f,2Times New Roman CE,> na rovinu <:f,rSymbol,>a<-!><:f><:f,2Times New Roman CE,><+!>'<-!><:f>



<+C><:R><:f,2Times New Roman CE,>	Projekt<\m>vna transform<\a>cia<:f><:f,2Times New Roman CE,>, ktorej mno</^>ina samodru</^>n<\}>ch bodov je bodovo invariantn<\a> vlastn<\a> priamka 

<:f><:f,2Times New Roman CE,>(os koline<\a>cie <:f><:f,BHelv,>o<:f,rSymbol,>=<:f,rSymbol,>a<\G><:f><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f><:f,2Times New Roman CE,>), jeden vlastn<\}> bod 

<:f,2Times New Roman CE,>priestoru <:f><:f,2Times New Roman CE,>(stred koline<\a>cie<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>S<:f,rSymbol,><\O>a,<:f><:f,2Times New Roman CE,> <:f,BHelv,>S<:f,rSymbol,><\O><:f><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f><:f,2Times New Roman CE,>) 

<:f><:f,2Times New Roman CE,>a (nie bodovo) invariantn<\a> ka</^>d<\a> priamka trsu priamok so stredom v bode 

<:f,BHelv,>S<:f,2Times New Roman CE,>, sa naz<\}>va stredov<\a> koline<\a>cia (obr. 1.18). Je jednozna<\h>ne ur<\h>en<\a> 

<:f><:f,2Times New Roman CE,>osou <:f,BHelv,>o,<:f><:f,2Times New Roman CE,> 

<:f><:f,2Times New Roman CE,>dvojicou odpovedaj<\z>cich si bodov <:f><:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>A'<:f><:f,2Times New Roman CE,> <:f><:f,2Times New Roman CE,>(<:f><:f,rSymbol,>a=<:f,BHelv,>oA, 

<:f,rSymbol,>a<:f,BHelv,></t><:f,rSymbol,>=<:f,BHelv,>oA</t>) a<:f,2Times New Roman CE,> stredom 

<:f,BHelv,>S<:f,2Times New Roman CE,>, pre ktor<\}> <:f>plat<\m> <:f,BHelv,>S<:f,rSymbol,><\N><:f,BHelv,>AA'<:f>.



<+C>



<+C>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> roviny <:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f> roviny <: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. V</Z>etky dvojice navz<\a>jom si odpovedaj<\z>cich bodov v stredovej koline<\a>cii tvoria priamky prech<\a>dzaj<\z>ce stredom koline<\a>cie 

<:f,BHelv,>S<:f>, <:f,BHelv,>AA'<:f,rSymbol,><\G><:f,BHelv,>BB'<:f,rSymbol,><\G><:f,2Times New Roman CE,>...<:f,2Times New Roman CE,> 

<:f,rSymbol,>=<:f,2Times New Roman CE,> <:f,BHelv,>S<:f,2Times New Roman CE,>,  

<:f,BHelv,>B'<:f,2News Serif EE,> <:f,rSymbol,><\N><:f,2News Serif EE,> 

<:f,BHelv,>BS<: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,>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f,2Times New Roman CE,> pret<\m>na os koline<\a>cie 

<:f,BHelv,>o<:f,2Times New Roman CE,> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m><:f,2News Serif EE,> 

<:f,2Times New Roman CE,>prech<\a>dza</]> aj jej koline<\a>rny obraz.  Ak sa priamka 

<:f,BHelv,> a<:f,rSymbol,><\L>a<:f,2Times New Roman CE,> zobraz<\m> do priamky 

<:f,BHelv,>a'<:f,rSymbol,><\L>a<:f,BHelv,>'<:f,2Times New Roman CE,>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f><:f,BHelv,>'<:f,2News Serif EE,>, 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Nech 

<:f,BHelv,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f,2Times New Roman CE,>, obraz 

<:f,BHelv,>a'<:f,2Times New Roman CE,> tejto priamky mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,2Times New Roman CE,> na osi koline<\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,>	3. Na z<\a>klade zachovania incidencie je obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f,2Times New Roman CE,> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f,2Times New Roman CE,>, ktor<\a> je ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f,2Times New Roman CE,> a <:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,2Times New Roman CE,>. Plat<\m> 

<:f,BHelv,>B'<:f><:f,rSymbol,>=<:f><:f,BHelv,>BS<:f,rSymbol,><\G><:f,BHelv,>a'<: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,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5138,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priemetom koline<\a>rne zdru</^>en<\}>ch rov<\m>n 

<:f,rSymbol,>a<:f,2Times New Roman CE,>, <:f,rSymbol,>a<:f,2Times New Roman CE,></t> a stredu koline<\a>cie 

<:f,BHelv,>S<:f,2Times New Roman CE,> na rovinu (pri<\h>om priemetom 

</^>iadnej z rov<\m>n nie je <:f><:f,2Times New Roman CE,> priamka a priemetom bodu 

<:f,BHelv,>S<:f,2Times New Roman CE,> je vlastn<\}> bod nele</^>iaci na priemete osi koline<\a>cie 

<:f,BHelv,>o<:f,2Times New Roman CE,>), z<\m>skame stredov<\z> koline<\a>ciu v roz</Z><\m>renej euklidovskej rovine 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>2<:f,2Times New Roman CE,><-&>. Je ur<\h>en<\a> samodru</^>nou osou<:f,2Times New Roman CE,> koline<\a>cie (priemet priese<\h>nice<:f,BHelv,> o<:f,rSymbol,>=<:f,rSymbol,>a<\G>a<:f,BHelv,></t>

<:f,2Times New Roman CE,>), stredom <:f><:f,2Times New Roman CE,> (priemet stredu koline<\a>cie 

<:f><:f,BHelv,>S<:f,rSymbol,><\O><:f,BHelv,>o<:f><:f,2Times New Roman CE,>) a dvojicou odpovedaj<\z>cich si bodov<:f><:f,2Times New Roman CE,> (priemety bodov 

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

<:f,BHelv,>S<:f,rSymbol,><\N><:f,BHelv,>AA</t>)<:f,2Times New Roman CE,> (obr. 1.19<:f><:f,2Times New Roman CE,>). 

<:f><:f,2Times New Roman CE,>Obraz B</t> </~>ubovo</~>n<\i>ho bodu 

<:f>B roviny v danej stredovej koline<\a>cii roviny zostroj<\m>me pod</~>a op<\m>san<\i>ho algoritmu.<:p<* >>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5822,1,6480,1,7200,1,7920,1,8640,>	Stredov<\a> koline<\a>cia je transform<\a>cia, ktor<\a> zobrazuje nevlastn<\i> body roz</Z><\m>renej euklidovskej roviny do bodov vlastn<\}>ch (obr. 1.20). Dve  priamky jedn<\i>ho smeru (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>) sa zobrazia do r<\t>znobe</^>iek 

(<:f,BHelv,>a'<:f,rSymbol,></t><:f><:f,BHelv,>b'<:f>), pri<\h>om ich spolo<\h>n<\}> nevlastn<\}> bod 

<-'><-'><+'><:f,rSymbol,></e><-'><:f><:f,BHelv,>U <:f>sa zobraz<\m> do vlastn<\i>ho bodu 

<:f,BHelv,>U<:f><:f,BHelv,>'<:f>, priese<\h>n<\m>ka obrazov priamok (<:f,BHelv,>U<:f><:f,BHelv,>'<:f><:f,BHelv,>=a'<:f,rSymbol,><\G><:f,BHelv,>b'<:f>). Priamky smeru osi koline<\a>cie sa zobrazuj<\z> op<\d></]> do priamok tohto smeru (<:f,BHelv,>c<:f>||<:f,BHelv,>

c'<:f>||<:f,BHelv,>o<:f>)<:f,2Times New Roman CE,>. Obrazom nevlastnej priamky 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>u <:f,2Times New Roman CE,>roviny je vlastn<\a> priamka 

<:f,BHelv,>u<:f><:f,BHelv,>'<:f><:f,2Times New Roman CE,> patriaca smeru osi koline<\a>cie, ktor<\a> sa naz<\}>va 

<+!><\z>be</^>nica<-!>. Stred <:f><:f,2Times New Roman CE,><\z>tvaru (<:f,BHelv,>O<:f,2Times New Roman CE,>) sa nezobraz<\m> do stredu 

<:f><:f,2Times New Roman CE,>(<:f,BHelv,>O'<:f,2Times New Roman CE,>)<:f><:f,2Times New Roman CE,> obrazu tohto 

<\z>tvaru <:f><:f,2Times New Roman CE,>.<: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>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074>	Koline<\a>rnym obrazom kru</^>nice m<\t></^>e by</]> ktor<\a>ko</~>vek ku</^>e</~>ose<\h>ka - elipsa, parabola, hyperbola.  Mno</^>ina 

<:f,BHelv,><+">M<-"><:f> bodov kru</^>nice, ktor<\i> sa v danej stredovej koline<\a>cii zobrazia do nevlastn<\}>ch bodov, je mno</^>inou priese<\h>n<\m>kov kru</^>nice s 

<\z>be</^>nicou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#302,9074><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a elipsy	<:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> =<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>}, 

<:f,BHelv,>k<:f><:f,rSymbol,><\G><:f><:f,BHelv,>u<:f><:f,rSymbol,>=<:f><-"><+"><:f,BHelv,>M 

<-"><:f><:f,rSymbol,>=<\F><:f,BHelv,>, k<:f><:f,rSymbol,></n><:f,BHelv,>e 

<:f,rSymbol,>=<:f>?



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+368><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ke<\o> sa v</Z>etky body kru</^>nice zobrazia do vlastn<\}>ch bodov, koline<\a>rnym obrazom kru</^>nice je elipsa (obr. 1.21). Stred 

<:f,BHelv,>O<:f> kru</^>nice <:f,BHelv,>k<:f> sa zobraz<\m> do vn<\z>torn<\i>ho bodu 

<:f,BHelv,>O'<:f> elipsy <:f,BHelv,>e<:f>. Priemeru <:f,BHelv,>KL<:f> kru</^>nice kolm<\i>mu na os koline<\a>cie a tetive 

<:f,BHelv,>MN<:f,2Times New Roman CE,> rovnobe</^>nej s osou <:f,BHelv,>o<:f> koline<\a>rne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>K'L'<:f> a <:f,BHelv,>M'N'<:f>||<:f,BHelv,>o<:f,2Times New Roman CE,> so spolo<\h>n<\}>m bodom 

<:f,rSymbol,>W<:f,2News Serif EE,></t><:f>, stredom elipsy. Priemeru 

<:f,BHelv,>PQ<:f>||<:f,BHelv,>o<:f> odpoved<\a> tetiva elipsy <:f,BHelv,>P'Q'<:f>||<:f,BHelv,>o<:f>. Rytzovou kon</Z>trukciou mo</^>no ur<\h>i</]> osi a ve</~>kosti polos<\m> elipsy 

<:f,BHelv,>e<:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#845,3029><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a paraboly	<:f><:f,"Rukopis,>	<:f><:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>, <:f,BHelv,>T<:f><:f,rSymbol,></n><:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'>T'<:f>}, T<:f,rSymbol,><\N><:f,BHelv,>u<:f>||<:f,BHelv,>o,<:f> 

<:f,BHelv,>k<:f><:f,rSymbol,><\G><:f><:f,BHelv,>u<:f,rSymbol,><-!>=<:f><+"><:f,BHelv,>M<-"><:f><:f,rSymbol,>=<:f,BHelv,>{T}, k<:f><:f,rSymbol,></n><:f,BHelv,>p<:f><:f,rSymbol,>=<: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,><:#264,3029>



<+C><:S+277><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Ke<\o> sa jeden bod kru</^>nice zobraz<\m> do nevlastn<\i>ho bodu (<\z>be</^>nica je doty<\h>nicou kru</^>nice), koline<\a>rnym obrazom kru</^>nice je parabola (Obr. 1.22). Priemer 

<:f,BHelv,>r<:f> kru</^>nice <:f,BHelv,>k<:f> prech<\a>dzaj<\z>ci bodom 

<:f,BHelv,>T<:f> kolmo na os koline<\a>cie sa zobraz<\m> do priamky 

<:f,BHelv,>r'<:f> (ur<\h>enej smerom <+'><:f,rSymbol,></e><:f,BHelv,><-'>T'<:f> a samodru</^>n<\}>m bodom 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f>), ktor<\a> m<\a> smer osi koline<\a>rnej paraboly 

<:f,BHelv,>p<:f>. Na tejto priamke le</^><\m> aj bod paraboly <:f,BHelv,>Q'<:f>, obraz bodu 

<:f,BHelv,>Q<:f> kru</^>nice. Doty<\h>nica paraboly v bode Q</t> m<\a> smer osi koline<\a>cie. Priemeru 

<:f,BHelv,>AB<:f> kru</^>nice, <:f,BHelv,>AB<:f> || <:f,BHelv,>o<:f> a doty<\h>niciam 

<:f,BHelv,>t<+&>A<-&><:f>, <:f,BHelv,>t<+&>B<-&><:f> v bodoch <:f,BHelv,>A<:f>, 

<:f,BHelv,>B<:f> odpovedaj<\z> koline<\a>rne tetiva <:f,BHelv,>A'B'<:f>|| 

<:f,BHelv,>o<:f> prech<\a>dzaj<\z>ca bodom <:f,BHelv,>O'<:f,rSymbol,><\N><:f,BHelv,>r'<:f> (obraz 

<:f,BHelv,>O<:f>) a doty<\h>nice paraboly <:f,BHelv,>t<+&>A'<-&><:f>, 

<:f,BHelv,>t<+&>B'<-&><:f> prech<\a>dzaj<\z>ce svojimi samodru</^>n<\}>mi bodmi na osi 

<:f,BHelv,>o<:f>. Dvomi doty<\h>nicami s bodmi dotyku je parabola ur<\h>en<\a> jednozna<\h>ne a pomocou defin<\m>cie doty<\h>nice paraboly a zn<\a>mej ve</~>kosti sprievodi<\h>ov bodov dotyku 

<:f,BHelv,>A<:f>, <:f,BHelv,>B<:f> mo</^>no zostroji</]> ohnisko, riadiacu priamku a vrchol paraboly.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#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,><:#302,9074><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a hyperboly<:f>		<:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>, <:f,BHelv,>U<:f,rSymbol,></n><:f> <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f>}, 

<:f,BHelv,>U<:f><:f,rSymbol,><\N><:f,BHelv,>u<:f>||<:f,BHelv,>o<:f><:f,BHelv,>,<:f> 

<:f,BHelv,>k<:f,rSymbol,><\G><:f,BHelv,>u<:f><:f,rSymbol,>=<:f><+"><:f,BHelv,>M<-"><:f><:f,BHelv,> 

<:f,rSymbol,>=<:f><:f,BHelv,>{U, V}, k<:f><:f,rSymbol,></n><:f,BHelv,>h<:f><:f,rSymbol,>=<: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>



<:R>Ke<\o> sa 2 body <:f,BHelv,>U<:f>, <:f,BHelv,>V<:f> kru</^>nice zobrazia do nevlastn<\}>ch bodov (<\z>be</^>nica je se<\h>nicou kru</^>nice), obrazom kru</^>nice je hyperbola, ku</^>e</~>ose<\h>ka s dvoma nevlastn<\}>mi bodmi (obr. 1.23). Doty<\h>nice hyper

boly v jej nevlastn<\}>ch bodoch - asymptoty, musia ma</]> v koline<\a>cii za vzory doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f> v bodoch <:f,BHelv,>U<:f>, <:f,BHelv,>V<:f>.



Ich priese<\h>n<\m>k  <:f,rSymbol,>W<:f> sa zobraz<\m> do stredu hyperboly 

<:f,rSymbol,>W<:f,BHelv,>'<:f>. Os uhla asympt<\t>t <:f,BHelv,><+&>1<-&>a'<:f> a 

<:f,BHelv,><+&>2<-&>a'<:f> je os hyperboly <:f,BHelv,><+&>1<-&>o'<:f>, ktorej vzor je priamka 

<:f,BHelv,><+&>1<-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>3<:f,rSymbol,>W<:f>. Jej priese<\h>n<\m>ky 

<:f,BHelv,>A<:f>, <:f,BHelv,>B<:f> s kru</^>nicou sa zobrazia do hlavn<\}>ch vrcholov 

<:f,BHelv,>A'<:f>, <:f,BHelv,>B'<:f> hyperboly. Pomocou charakteristick<\i>ho obd<\e></^>nika hyperboly potom ur<\h><\m>me vrcholy ved</~>aj</Z>ie a ohnisk<\a>.



Kru</^>nica aj hyperbola prech<\a>dzaj<\z><:f,2Times New Roman CE,> samodru</^>n<\}>mi 

<:f>bodmi<:f,BHelv,> 4<:f> a <:f,BHelv,>5<:f> na osi koline<\a>cie.



<+C>	Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej stredov<\z> koline<\a>ciu medzi rovinou 

<:f,rSymbol,>p=<:f,BHelv,>xy<:f> a rovinou <:f,rSymbol,>p<:f>'<:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f> 

<:f,BRoughedge CE,> <:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>s<+'>1<-'><:f>, 

<:f,BHelv,>s<+'>2<-'><:f>, <:f,BHelv,>s<+'>3<-'><:f>,1), <:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>x, 

<:f,BHelv,>A<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,BHelv,>A'<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x</t><:f>,<:f,BHelv,>y</t><:f>,<:f,BHelv,>c<:f>,<:f,BHelv,>1<:f>)}, 

<:f,BHelv,>s<+'>3<:f,rSymbol,><-'></y><:f,BHelv,>0<:f>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>c<:f,rSymbol,></y><:f><:f,BHelv,>s<+'>3



<+C><+'><:f,BHelv,>



<+C><+'><:f,BHelv,>



<+C>	<:A7>



<+C><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,>	



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f,BHelv,>	(x,z,y,1)<:f,rSymbol,></n><:f><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx<:f,rSymbol,>+<:f,BHelv,>dy<:f,rSymbol,>+<:f,BHelv,>gz<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		y</t><:f,rSymbol,>=<:f,BHelv,>ey+kz<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		z</t><:f,rSymbol,>=<:f,BHelv,>cy+iz<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		h<:f></t><:f,rSymbol,>=<:f,BHelv,>b<:f><:f,BHelv,>			A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>k<:f,rSymbol,><-'>=<:f,BHelv,>(ab<+&>2<-&>+bd,be,bc,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(ab+d,e,c,1)<:f>



<+C><:S+-2><:R1,12,1,840,1,1440,1,2160,1,2880,1,3600,1,4320,1,5024,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+567><:R1,12,1,840,1,1440,1,2160,1,2880,1,3600,1,4320,1,5244,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>d<:f,rSymbol,>=<:f,BHelv,><:A12> <:f,2News Serif EE,>,<:f,BHelv,> e<:f><:f,rSymbol,>=<:f><:f,BHelv,>b-1+<:A13><:f,2News Serif EE,> ,<:f,BHelv,> g<:f> 

<:A8>, <:f,BHelv,>k<:f> <:A9>, <:f,BHelv,>i<:f> <:f,rSymbol,>=<:f>b-<:A10>.



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



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+">Pr<\m>klad 1.3:<-"> N<\a>jdite obraz <:f,rSymbol,>D<:f,BHelv,>ABC<:f> v stredovej koline<\a>cii<:f,"Rukopis,> 

<:f><:f,BRoughedge CE,> <:f,bSignet Roundhand CE,>K<:f,"Rukopis,> 

<:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, <:f,BHelv,>o<:f>, 

<-'><:f,BHelv,>U<:f> <:f,rSymbol,></n><:f> <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f>}, (obr. 1.24).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+">Rie</Z>enie<-">: Samodru</^>n<\}> bod <:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f> priamky 

<:f,BHelv,>AB<:f> a smer nevlastn<\i>ho bodu  <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f> ur<\h>uj<\z> koline<\a>rny obraz priamky 

<:f,BHelv,>AB<:f>, na ktorom le</^>ia body <:f,BHelv,>A'B'<:f>, pri<\h>om 

<:f,BHelv,>A'<:f,rSymbol,><\N><:f,BHelv,>AS<:f,2News Serif EE,>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>BS<:f,2Times New Roman CE,>. 

<\Z>se<\h>ka <:f,BHelv,>A'B'<:f,2Times New Roman CE,> obsahuje nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f,2Times New Roman CE,>, preto sa zobraz<\m> ako dvojica polpriamok 

<:f><:f,2Times New Roman CE,>. Obraz priamky <:f,BHelv,>BC<:f,2Times New Roman CE,>, ur<\h>en<\}> samodru</^>n<\}>m bodom 

<:f,BHelv,>2<:f><:f,rSymbol,>=<:f><:f,BHelv,>2'<:f> <:f,2Times New Roman CE,>a bodom 

<:f,BHelv,>B'<:f>, obsahuje bod <:f,BHelv,>C'<:f> z priamky <:f,BHelv,>SC<:f>. 

<\Z>se<\h>ka <:f,BHelv,>A'C'<:f> obsahuje nevlastn<\}> bod <+'><:f,rSymbol,></e><:f,BHelv,><-'>V'<:f>, ktor<\i>ho vzorom je bod 

<:f,BHelv,>V<:f>, priese<\h>n<\m>k <\z>se<\h>ky <:f,BHelv,>AC<:f> s 

<\z>be</^>nicou <:f,BHelv,>u<:f> prech<\a>dzaj<\z>cou bodom <:f,BHelv,>U<:f> rovnobe</^>ne s osou koline<\a>cie. Obraz 

<:f,BHelv,>A'B'C'<:f> trojuholn<\m>ka <:f,BHelv,>ABC<:f> v danej koline<\a>cii sa rozpadne na dve 

<\h>asti, spojen<\i> nevlastnou <\z>se<\h>kou <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<+'><:f,rSymbol,></e><:f,BHelv,><-'>V'<:f> na nevlastnej priamke roviny.



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



@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,>1.7  Kreat<\m>vny priestor <:f,BHelv,>K<: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,>	Usporiadan<\a> dvojica (<:f,2Century Schoolbook CE,><+!>U<-!><:f>,<:f,2Century Schoolbook CE,><+!>G<-!><:f>), v ktorej 

<:f,2Century Schoolbook CE,><+!>U<-!><:f>  je mno</^>ina <\z>tvarov (podmno</^>iny 

<:f,rSymbol,><+'></e><-'><:f,BHelv,><+!>E<-!><:f,BHelv,><+&>3<-&><:f>) a 

<+!><:f,2Century Schoolbook CE,>G<-!><:f> je mno</^>ina generuj<\z>cich princ<\m>pov aplikovate</~>n<\}>ch na prvky mno</^>iny 

<+!><:f,2Century Schoolbook CE,>U<-!><:f><+!><:f,2Times New Roman CE,>,<-!> 

<:f>sa naz<\}>va kreat<\m>vny priestor <:f,BHelv,><+!>K<-!><: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,>Geometrick<\i> <\z>tvary z mno</^>iny  <+!><:f,2Century Schoolbook CE,>U<-!><:f>  s<\z> s<\z>visl<\i> podmno</^>iny  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><: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,>	0 - rozmern<\a> (0-parametrick<\}> <\z>tvar) - bod,



<: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,>	1 - rozmern<\a> (1-parametrick<\}> <\z>tvar) - <\h>iara, pr<\m>p. obl<\z>k 

<\h>iary



<: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,>	(<\z>se<\h>ka, otvoren<\a> alebo uzavret<\a> lomen<\a> <\h>iara, obl<\z>k krivky, polpriamka, priamka, ku</^>e</~>ose<\h>ka, interpola<\h>n<\a> krivka, a pod.),



<: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,>	2 - rozmern<\a> (2-parametrick<\}> <\z>tvar) - plocha, pr<\m>p. <\h>as</]>, z<\a>plata (list) plochy



<: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,>	(rovinn<\}> <\z>tvar, napr. trojuholn<\m>k, </Z>tvoruholn<\m>k, kruh, ku</^>e</~>ose<\h>ka so svojimi vn<\z>torn<\}>mi bodmi, mnohosteny, jednoduch<\i> plochy a ich 

<\h>asti - gu</~>ov<\a>,<:f,2Times New Roman CE,> valcov<\a>, hranolov<\a>, ihlanov<\a>, ku</^>e</~>ov<\a>, anuloid, kvadratick<\i> plochy, skrutkov<\a> plocha, interpola<\h>n<\a> plocha, a pod.),



<: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,>	<:f>3 - rozmern<\a> (3-parametrick<\}> <\z>tvar) - mas<\m>v, pr<\m>p. bunka mas<\m>vu



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	(element<\a>rne teles<\a>, napr. kocka, hranol, ku</^>e</~>, valec, ihlan, polgu</~>a, gu</~>a, paraboloid s vn<\z>torn<\}>mi bodmi, dvojdielny hyperboloid s vn<\z>torn<\}>mi bodmi, a pod.),



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	4 - parametrick<\}> <\z>tvar - anim<\a>cia, pr<\m>p. sekvencia anim<\a>cie



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	(pohyb <\z>tvaru v priestore a <\h>ase, pr<\m>p. teleso, ktor<\i>ho body s<\z> ur<\h>en<\i> okrem svojej polohy 

<\o>al</Z><\m>m atrib<\z>tom, napr. teplotou, a pod.).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Geometrick<\i> <\z>tvary s<\z> analyticky reprezentovan<\i> bodov<\}>mi funkciami 

<:f,BHelv,>n<:f> premenn<\}>ch (kde <:f,BHelv,>n<:f> je rozmer <\z>tvaru), ktor<\i> s<\z> spojit<\}>m zobrazen<\m>m s<\z>vislej oblasti 

<:f,rSymbol,>W<\L><:f,BHelv,>R<+&>n <-&><:f> a sp<\e><\r>aj<\z> ur<\h>it<\i> predpoklady. Bod je reprezentovan<\}> 

</Z>tvoricou svojich homog<\i>nnych s<\z>radn<\m>c - kon</Z>tantnou bodovou funkciou, obl<\z>k 

<\h>iary bodovou funkciou jednej premennej <:A16> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f,rSymbol,>W<:f>. Plochy reprezentuje bodov<\a> funkcia dvoch premenn<\}>ch 

<:A17> pre (u,v)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f><:f,BHelv,>R<:f><:f,BHelv,><+&>2<-&><:f>, mas<\m>v bodov<\a> funkcia troch premenn<\}>ch 

<:A14> pre (<:f,BHelv,>u<:f>,<:f,BHelv,>v<:f>,<:f,BHelv,>w<:f>)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f><:f,BHelv,>R<:f><:f,BHelv,><+&>3<-&> 

<:f>. Reprezent<\a>cia anim<\a>cie je bodov<\a> funkcia </Z>tyroch premenn<\}>ch 

<:A15> pre (<:f,BHelv,>u<:f>,<:f,BHelv,>v<:f>,<:f,BHelv,>w<:f>,<:f,BHelv,>t<:f>)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f,BArial CE,>R<+&><:f,BHelv,>4<-&><:f>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>	Nes<\z>visl<\i> (diskr<\i>tne) podmno</^>iny <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><:f,BHelv,><+&>3<-&><:f> s<\z>:



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,>	 postupnos</]>				sie</]> 				mrie</^>ka bodov<:A0>



<+B><:I0,0,897,0><: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,><:#264,9074>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,><:#264,9074>	postupnos</]>				sie</]>			mrie</^>ka obl<\z>kov <\h>iar



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,><:#264,9074>		postupnos</]>					mrie</^>ka z<\a>plat pl<\t>ch



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>usporiadan<\a> postupnos</]> buniek mas<\m>vov, a pod.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9074>Z <\z>tvarov budeme modelova</]> nov<\i> <\z>tvary, prvky mno</^>iny 

<:f,2Century Schoolbook CE,><+!>U<-!><:f,2News Serif EE,>,<:f> pomocou generuj<\z>cich princ<\m>pov. 



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#797,9074>Diskr<\i>tne usporiadan<\i> mno</^>iny geometrick<\}>ch <\z>tvarov s<\z> analyticky reprezentovan<\i> mapami - maticami 

<:f,BHelv,><+!>M<-!><:f>, ktor<\}>ch prvky s<\z> analytick<\i> reprezent<\a>cie jednotliv<\}>ch geometrick<\}>ch 

<\z>tvarov v danom porad<\m>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>Generuj<\z>ce princ<\m>py z mno</^>iny <:f,2Century Schoolbook CE,><+!>G<-!><:f> s<\z>:



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>G<-!><+!>eometrick<\i> transform<\a>cie<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Aplikovan<\m>m geometrickej transform<\a>cie na <\z>tvar vytvor<\m>me 

<\z>tvar tak<\i>ho ist<\i>ho rozmeru ako mal p<\t>vodn<\}>, t.j. bod sa zobraz<\m> do bodu, 

<\h>iara do <\h>iary, at<\o>. V z<\a>vislosti od typu geometrickej transform<\a>cie sa m<\t></^>e zachova</]> ve</~>kos</]> 

<\z>tvaru a zmeni</]> len jeho poloha v priestore (euklidovsk<\i> transform<\a>cie), alebo sa zmen<\m> poloha aj tvar (afinn<\i>, pr<\m>p. projekt<\m>vne transform<\a>cie). Napr. z kru</^>nice sme pomocou osovej afinity z<\m>skali elipsu, pomocou stredovej 

koline<\a>cie dokonca ktor<\z>ko</~>vek z ku</^>e</~>ose<\h>iek. Podobne z gu</~>ovej plochy mo</^>no aplikovan<\m>m afinnej transform<\a>cie vytvori</]> elipsoid a ak ju podrob<\m>me projekt<\m>vnej transform<\a>cii, niektor<\z> z kvadratick<\}>ch pl<\t>ch

 - elipsoid, paraboloid, hyperboloid. Geometrick<\i> transform<\a>cie s<\z> analyticky reprezentovan<\i> regul<\a>rnymi 

</Z>tvorcov<\}>mi maticami s re<\a>lnymi prvkami (pozri kap. 1.4, 1.5, 1.6).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>T<-!><+!>riedy geometrick<\}>ch transform<\a>ci<\m><-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2132,9074>	Nekone<\h>n<\a> mno</^>ina geometrick<\}>ch transform<\a>ci<\m> toho ist<\i>ho typu sa naz<\}>va triedou. Aplikovan<\m>m triedy geometrick<\}>ch transform<\a>ci<\m> na geometrick<\}> 

<\z>tvar z<\m>skame nov<\}> geometrick<\}> <\z>tvar, s rozmerom o 

<:f,BHelv,>1<:f> v<\d><\h></Z><\m>m ako bol rozmer p<\t>vodn<\i>ho 

<\z>tvaru. Napr. z bodu <:f,BHelv,>A<:f> z<\m>skame pomocou triedy ot<\a><\h>an<\m> okolo osi 

<:f,BHelv,>o<:f> s uhlami oto<\h>enia z intervalu <<<:f,BHelv,>0<:f>,<:f,rSymbol,>j<:f><;> kru</^>nicov<\}> obl<\z>k (<:f,BHelv,>1-<:f>rozmern<\}> 

<\z>tvar, obr. 1.6), za<\h>iato<\h>n<\}> bod je bod <:f,BHelv,>A<:f> (oto<\h>enie o uhol 

<:f,BHelv,>0<:f> je identita) a koncov<\}> bod je <:f,BHelv,>A<+&>0<-&><:f> (obraz 

<:f,BHelv,>A<:f> v oto<\h>en<\m> o uhol <:f,rSymbol,>j<:f>). Ot<\a><\h>an<\m>m 

<\z>se<\h>ky <:f,BHelv,>AS<+&>A<-&><:f> (1-rozmern<\}> <\z>tvar) vytvor<\m>me kruh, 2-rozmern<\}> rovinn<\}> 

<\z>tvar (obr. 1.25).<:f,BTimesEEW,>																	Obr. 1.26<:f>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Skrutkov<\}>m pohybom <\z>se<\h>ky <:f,BHelv,>AB <:f>okolo osi <:f,BHelv,>z<:f> ur<\h>en<\}>m uhlom oto<\h>enia z intervalu <<<:f,BHelv,>0<:f>,<:f,rSymbol,>2p<:f><;> pre posunutia dan<\i> vektormi z intervalu 

<:A6> vytvor<\m>me <\h>as</]> skrutkovej plochy ohrani<\h>en<\z> obl<\z>kmi 

<\h>iar - <\z>se<\h>ky <:f,BHelv,>AB<:f>,<-&> <+&><:f,BHelv,> <-&>A<+&>S<-&><:f><:f,BHelv,>B<+&>S<-&><:f> 

<+&><:f,BHelv,> <-&><:f>a z<\a>vity skrutkov<\m>c  <:f,BHelv,>AA<+&>S 

<-&><:f>, <-&><:f,BHelv,>BB<+&>S <-&><:f>(obr 1.26). Podobne m<\t></^>eme z 

<\h>iary - kru</^>nice <:f,BHelv,>k<:f>, vytvori</]> napr. <\h>as</]> ku</^>e</~>ovej plochy, ak za generuj<\z>ci princ<\m>p zvol<\m>me triedu rovno</~>ahlost<\m> so stredom v 

</~>ubovo</~>nom vlastnom bode priestoru <:f,BHelv,>V<:f> a s koeficientom z intervalu <<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> (obr. 1.27). Aplikovan<\m>m jednotliv<\}>ch rovno</~>ahlost<\m> z danej triedy pre hodnoty koeficienta z dan<\i>ho intervalu z<\m>s

kame s<\z>visl<\z> mno</^>inu postupne sa zmen</Z>uj<\z>cich kru</^>n<\m>c umiestnen<\}>ch v priestore st<\a>le v men</Z>ej vzdialenosti od bodu 

<:f,BHelv,>V<:f> vr<\a>tane bodu <:f,BHelv,>V<:f>, ktor<\a> tvor<\m> 

<\h>as</]> ku</^>e</~>ovej plochy ohrani<\h>en<\z> vrcholom <:f,BHelv,>V<:f> a riadiacou kru</^>nicou 

<:f,BHelv,>k<:f>. Zrezan<\z> hranolov<\z> plochu vytvor<\m>me z riadiacej lomenej 

<\h>iary, pri<\h>om generuj<\z>cim princ<\m>pom je trieda osov<\}>ch afin<\m>t (obr. 1.28).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3225>			



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,3225>			Obr. 1.27					Obr. 1.28



<+C><:I0,0,0,0><: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,><:#396,3225>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2645,3225>Triedy geometrick<\}>ch transform<\a>ci<\m> s<\z> analyticky reprezentovan<\i> 

</Z>tvorcov<\}>mi regul<\a>rnymi maticami - funkciami  <:f,BHelv,><+!>T<-!>(u)<:f>, ktor<\}>ch prvky s<\z> re<\a>lne funkcie jednej premennej, v</Z>etky definovan<\i>, spojit<\i> a aspo<\r> raz diferencovate</~>n<\i> na intervale<+"> I. 

<-"> Pre jednotnos</]> z<\a>pisu pri po<\h><\m>ta<\h>ovom spracovan<\m> vol<\m>me 

<+">I<-">=<<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A5>, <-!><:A1> je matica s<\z>stavy rovn<\m>c  <:A11>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Pre triedy afinn<\}>ch transform<\a>ci<\m> je <:f,BHelv,>q(u)<:f,rSymbol,>=<:f,BHelv,>r(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>t(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> pre ka</^>d<\i> 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, pre triedy metrick<\}>ch transform<\a>ci<\m> je 

<:A4> pre ka</^>d<\i> <:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>A<-!><+!>proxim<\a>cia (interpol<\a>cia)<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Z diskr<\i>tnych podmno</^><\m>n v <+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f> m<\t></^>eme met<\s>dami pou</^><\m>van<\}>mi v  po<\h><\m>ta<\h>ovej grafike vytv<\a>ra</]> geometrick<\i> 

<\z>tvary priestoru, ktor<\i> naz<\}>vame pod</~>a aplikovan<\}>ch generuj<\z>cich princ<\m>pov interpola<\h>n<\i>, pr<\m>p. aproxima<\h>n<\i> 

<\z>tvary. Aproxim<\a>cia je generuj<\z>ci princ<\m>p, pomocou ktor<\i>ho z<\m>skame z diskr<\i>tnych 

<\z>tvarov <\z>tvary s<\z>visl<\i> - geometrick<\i>. Zjednodu</Z>ene povedan<\i>, vypln<\m>me spojite priestor medzi dan<\}>mi diskr<\i>tnymi 

<\z>tvarmi pod</~>a vopred stanoven<\}>ch krit<\i>ri<\m>, ktor<\}>mi m<\t></^>u by</]> po</^>adovan<\i> geometrick<\i> a fyzik<\a>lne vlastnosti modelovan<\i>ho 

<\z>tvaru. Ak m<\a> modelovan<\}> <\z>tvar obsahova</]> v</Z>etky prvky p<\t>vodnej diskr<\i>tnej mno</^>iny - riadiaceho 

<\z>tvaru, hovor<\m>me o interpol<\a>cii. Ak  t<\a>to podmienka nemus<\m> by</]> splnen<\a> a riadiaci 

<\z>tvar je len akousi hranicou vymedzuj<\z>cou <\h>as</]> priestoru, v ktorom sa m<\a> modelovan<\}> 

<\z>tvar nach<\a>dza</]>, hovor<\m>me o aproxim<\a>cii.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Analytickou reprezent<\a>ciou aproxim<\a>cie (interpol<\a>cie) je matica 

<:f,BHelv,><+!>I<-!>(u)<:f> typu <:f,BHelv,>1xn<:f,2Times New Roman CE,>, ktorej prvky s<\z> polynomick<\i> funkcie stup<\r>a 

<:f,BHelv,>n-1<:f,2Times New Roman CE,> sp<\e><\r>aj<\z>ce ur<\h>it<\i> predpoklady.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Modelovan<\}> <\z>tvar je jednozna<\h>ne ur<\h>en<\}> svojim v<\}>tvarn<\}>m z<\a>konom, syntetickou kon</Z>trukciou, ktorou ho mo</^>no vytvori</]> z dan<\i>ho 

<\z>tvaru <:f,2Times New Roman CE,>V<:f> aplikovan<\m>m vhodn<\i>ho generuj<\z>ceho princ<\m>pu 

<:f,2Times New Roman CE,>G<:f>. Kreat<\m>vnou - syntetickou reprezent<\a>ciou modelovan<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>V<:f> je ka</^>d<\a> usporiadan<\a> dvojica 

<:f,2Times New Roman CE,>(U,G)<:f>, v ktorej <:f,2Times New Roman CE,>U<:f,rSymbol,><\N><:f,2Century Schoolbook CE,><+!>U<-!><:f> je riadiaci 

<\z>tvar a <:f,2Times New Roman CE,>G<:f><:f,rSymbol,><\N><:f,2Century Schoolbook CE,><+!>G<-!><:f> je generuj<\z>ci princ<\m>p tak<\}>, 

</^>e aplikovan<\m>m generuj<\z>ceho princ<\m>pu <:f,2Times New Roman CE,>G<:f> na riadiaci 

<\z>tvar <:f,2Times New Roman CE,>U<:f> z<\m>skame modelovan<\}> <\z>tvar 

<:f,2CaslonOpenFace,>V<:f>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Analytick<\z> reprezent<\a>ciu modelovan<\i>ho <\z>tvaru z<\m>skame ako s<\z><\h>in analytick<\}>ch reprezent<\a>ci<\m> riadiaceho 

<\z>tvaru a generuj<\z>ceho princ<\m>pu z jeho syntetickej reprezent<\a>cie. Modelovan<\i> priestorov<\i> 

<\z>tvary zobrazujeme ru<\h>ne alebo pomocou kresliaceho zariadenia na n<\a>kres<\r>u (papier, obrazovka po<\h><\m>ta<\h>a) pomocou niektorej z premietac<\m>ch met<\s>d.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Sc<\i>na je  trojica (<:f,2Century Schoolbook CE,><+!>MU<-!><:f>, 

<:f,BHelv,>PM<:f>, <:f,BHelv,>AV<:f>), ktorej prvky s<\z>:



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2CaslonOpenFace,><+!>	<-!><:f><+!><:f,2Century Schoolbook CE,>MU<-!><:f> - mno</^>ina modelovan<\}>ch 

<\z>tvarov



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>PM<:f> - premietacia met<\s>da, v ktorej <\z>tvary zobrazujeme



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,>AV<:f>  - algoritmus vidite</~>nosti, pomocou ktor<\i>ho odstr<\a>nime 

<\h>asti <\z>tvarov, nevidite</~>n<\i> v danom priemete, pr<\m>p. in<\i> algoritmy po<\h><\m>ta<\h>ovej grafiky, zabezpe<\h>uj<\z>ce realistick<\i> zobrazenie sc<\i>ny, napr. 

</Z>rafovanie, tie<\r>ovanie, osvetlenie, farba, lesk a pod.



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



@Podnadpis@<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>1.8  Premietanie



<:I0,0,0,0><: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,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	</J>peci<\a>lne zobrazenie priestoru na zvolen<\z> rovinu - n<\a>kres<\r>u naz<\}>vame premietanie. Pozn<\a>me dva z<\a>kladn<\i> druhy premietania, stredov<\i> a rovnobe</^>n<\i>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Stredov<\i> premietanie<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Zvolen<\}> je vlastn<\}> bod <:f,BHelv,>S<:f> <:f,rSymbol,><\N><+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f> (stred premietania), ktor<\}> nele</^><\m> v n<\a>kresni - zvolenej rovine 

<:f,rSymbol,>p<:f> (priemet<\r>a). Obrazom </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>A<:f,rSymbol,><\N><+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f>, 

<:f,BHelv,>A<:f,rSymbol,></y><:f,BHelv,>S<:f> je bod <:f,BHelv,>A<+'>S<-'><:f,rSymbol,><\N>p<:f>, ktor<\}> je priese<\h>n<\m>kom priamky 

<:f,BHelv,>s<+&>A<:f,rSymbol,><-&>=<:f,BHelv,>AS<:f> (premietacia priamka), prech<\a>dzaj<\z>cej bodom 

<:f,BHelv,>A<:f> a stredom premietania <:f,BHelv,>S<:f> s priemet<\r>ou, 

<:f,BHelv,>A<+'>S<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>s<+&>A<-&><:f,rSymbol,><\G>p 

<:f,BTimesEEW,>(obr. 1.29)<:f>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Vzdialenos</]> stredu premietania od priemetne naz<\}>vame di</Z>tancia



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>|<:f,BHelv,>S<:f,rSymbol,>p<:f>|<:f,rSymbol,>=<:f><:f,BHelv,>d<:f>.



<+B><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech stred premietania je bod <:f,BHelv,>S<:f><:f,rSymbol,>=<:f><:f,BHelv,>(a,b,c,1)<:f> pre 

<:f,BHelv,>c<:f,rSymbol,></y><:f,BHelv,>0<:f>, (pr<\m>p. <:f,BHelv,>b<:f><:f,rSymbol,></y><:f,BHelv,>0<:f>) a priemet<\r>a je rovina 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f>, (pr<\m>p. <:f,rSymbol,>n<:f><:f,rSymbol,>=<:f><:f,BHelv,>xz<:f>), di</Z>tancia je 

<:f,BHelv,>d<:f,rSymbol,>=<:f,BHelv,>c<:f> (<:f,BHelv,>d<:f><:f,rSymbol,>=<:f><:f,BHelv,>b<:f>). Analytick<\a> reprezent<\a>cia stredov<\i>ho premietania je matica:



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A18>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#388,9074><:f,BHelv,>		



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		x</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>cx-az<:f>



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>cy-bz



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>0



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>-z+c<:f>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				A<+'>S<:f,rSymbol,><-'>=<:f,BHelv,>A.<+!>P<-!><+'>S<:f,rSymbol,>p<-'>=<:f><:A19>
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<+B><:P11,35,>
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<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9074><:f,2Times New Roman CE,><+!>Stredov<\a> koline<\a>cia <:f><:f,2Times New Roman CE,>roviny 

<:f,rSymbol,>a<:f,2Times New Roman CE,> na rovinu <:f,rSymbol,>a<-!><:f><:f,2Times New Roman CE,><+!>'<-!><:f>



<+C><:R><:f,2Times New Roman CE,>	Projekt<\m>vna transform<\a>cia<:f><:f,2Times New Roman CE,>, ktorej mno</^>ina samodru</^>n<\}>ch bodov je bodovo invariantn<\a> vlastn<\a> priamka 

<:f><:f,2Times New Roman CE,>(os koline<\a>cie <:f><:f,BHelv,>o<:f,rSymbol,>=<:f,rSymbol,>a<\G><:f><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f><:f,2Times New Roman CE,>), jeden vlastn<\}> bod 

<:f,2Times New Roman CE,>priestoru <:f><:f,2Times New Roman CE,>(stred koline<\a>cie<:f><:f,2Times New Roman CE,> 

<:f,BHelv,>S<:f,rSymbol,><\O>a,<:f><:f,2Times New Roman CE,> <:f,BHelv,>S<:f,rSymbol,><\O><:f><:f,rSymbol,>a<:f,2Times New Roman CE,></t><:f><:f,2Times New Roman CE,>) 

<:f><:f,2Times New Roman CE,>a (nie bodovo) invariantn<\a> ka</^>d<\a> priamka trsu priamok so stredom v bode 

<:f,BHelv,>S<:f,2Times New Roman CE,>, sa naz<\}>va stredov<\a> koline<\a>cia (obr. 1.18). Je jednozna<\h>ne ur<\h>en<\a> 

<:f><:f,2Times New Roman CE,>osou <:f,BHelv,>o,<:f><:f,2Times New Roman CE,> 

<:f><:f,2Times New Roman CE,>dvojicou odpovedaj<\z>cich si bodov <:f><:f,BHelv,>A<:f,2Times New Roman CE,>, 

<:f,BHelv,>A'<:f><:f,2Times New Roman CE,> <:f><:f,2Times New Roman CE,>(<:f><:f,rSymbol,>a=<:f,BHelv,>oA, 

<:f,rSymbol,>a<:f,BHelv,></t><:f,rSymbol,>=<:f,BHelv,>oA</t>) a<:f,2Times New Roman CE,> stredom 

<:f,BHelv,>S<:f,2Times New Roman CE,>, pre ktor<\}> <:f>plat<\m> <:f,BHelv,>S<:f,rSymbol,><\N><:f,BHelv,>AA'<:f>.



<+C>



<+C>Obraz </~>ubovo</~>n<\i>ho bodu <:f,BHelv,>B<:f> roviny <:f,rSymbol,>a<:f> je bod 

<:f,BHelv,>B'<:f> roviny <: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. V</Z>etky dvojice navz<\a>jom si odpovedaj<\z>cich bodov v stredovej koline<\a>cii tvoria priamky prech<\a>dzaj<\z>ce stredom koline<\a>cie 

<:f,BHelv,>S<:f>, <:f,BHelv,>AA'<:f,rSymbol,><\G><:f,BHelv,>BB'<:f,rSymbol,><\G><:f,2Times New Roman CE,>...<:f,2Times New Roman CE,> 

<:f,rSymbol,>=<:f,2Times New Roman CE,> <:f,BHelv,>S<:f,2Times New Roman CE,>,  

<:f,BHelv,>B'<:f,2News Serif EE,> <:f,rSymbol,><\N><:f,2News Serif EE,> 

<:f,BHelv,>BS<: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,>	2. Ka</^>d<\a> priamka roviny <:f,rSymbol,>a<:f,2Times New Roman CE,> pret<\m>na os koline<\a>cie 

<:f,BHelv,>o<:f,2Times New Roman CE,> vo svojom samodru</^>nom bode, ktor<\}>m mus<\m><:f,2News Serif EE,> 

<:f,2Times New Roman CE,>prech<\a>dza</]> aj jej koline<\a>rny obraz.  Ak sa priamka 

<:f,BHelv,> a<:f,rSymbol,><\L>a<:f,2Times New Roman CE,> zobraz<\m> do priamky 

<:f,BHelv,>a'<:f,rSymbol,><\L>a<:f,BHelv,>'<:f,2Times New Roman CE,>, potom 

<:f,BHelv,>a<:f,rSymbol,><\G><:f,BHelv,>a<:f,BHelv,>'<:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f><:f,BHelv,>'<:f,2News Serif EE,>, 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,rSymbol,><\N><:f,BHelv,>o<:f,2Times New Roman CE,>. Nech 

<:f,BHelv,>a<:f><:f,rSymbol,>=<:f><:f,BHelv,>AB<:f,2Times New Roman CE,>, obraz 

<:f,BHelv,>a'<:f,2Times New Roman CE,> tejto priamky mus<\m> prech<\a>dza</]> bodom 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,2Times New Roman CE,> na osi koline<\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,>	3. Na z<\a>klade zachovania incidencie je obrazom priamky 

<:f,BHelv,>a<:f,rSymbol,>=<:f,BHelv,>AB<:f,2Times New Roman CE,> priamka 

<:f,BHelv,>a'<:f><:f,rSymbol,>=<:f><:f,BHelv,>A'B'<:f,2Times New Roman CE,>, ktor<\a> je ur<\h>en<\a> svojimi dvoma r<\t>znymi bodmi 

<:f,BHelv,>A'<:f,2Times New Roman CE,> a <:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f,2Times New Roman CE,>. Plat<\m> 

<:f,BHelv,>B'<:f><:f,rSymbol,>=<:f><:f,BHelv,>BS<:f,rSymbol,><\G><:f,BHelv,>a'<: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,2News Serif EE,>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5138,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	Priemetom koline<\a>rne zdru</^>en<\}>ch rov<\m>n 

<:f,rSymbol,>a<:f,2Times New Roman CE,>, <:f,rSymbol,>a<:f,2Times New Roman CE,></t> a stredu koline<\a>cie 

<:f,BHelv,>S<:f,2Times New Roman CE,> na rovinu (pri<\h>om priemetom 

</^>iadnej z rov<\m>n nie je <:f><:f,2Times New Roman CE,> priamka a priemetom bodu 

<:f,BHelv,>S<:f,2Times New Roman CE,> je vlastn<\}> bod nele</^>iaci na priemete osi koline<\a>cie 

<:f,BHelv,>o<:f,2Times New Roman CE,>), z<\m>skame stredov<\z> koline<\a>ciu v roz</Z><\m>renej euklidovskej rovine 

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&><:f,2News Serif EE,>2<:f,2Times New Roman CE,><-&>. Je ur<\h>en<\a> samodru</^>nou osou<:f,2Times New Roman CE,> koline<\a>cie (priemet priese<\h>nice<:f,BHelv,> o<:f,rSymbol,>=<:f,rSymbol,>a<\G>a<:f,BHelv,></t>

<:f,2Times New Roman CE,>), stredom <:f><:f,2Times New Roman CE,> (priemet stredu koline<\a>cie 

<:f><:f,BHelv,>S<:f,rSymbol,><\O><:f,BHelv,>o<:f><:f,2Times New Roman CE,>) a dvojicou odpovedaj<\z>cich si bodov<:f><:f,2Times New Roman CE,> (priemety bodov 

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

<:f,BHelv,>S<:f,rSymbol,><\N><:f,BHelv,>AA</t>)<:f,2Times New Roman CE,> (obr. 1.19<:f><:f,2Times New Roman CE,>). 

<:f><:f,2Times New Roman CE,>Obraz B</t> </~>ubovo</~>n<\i>ho bodu 

<:f>B roviny v danej stredovej koline<\a>cii roviny zostroj<\m>me pod</~>a op<\m>san<\i>ho algoritmu.<:p<* >>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5822,1,6480,1,7200,1,7920,1,8640,>	Stredov<\a> koline<\a>cia je transform<\a>cia, ktor<\a> zobrazuje nevlastn<\i> body roz</Z><\m>renej euklidovskej roviny do bodov vlastn<\}>ch (obr. 1.20). Dve  priamky jedn<\i>ho smeru (<:f,BHelv,>a<:f>||<:f,BHelv,>b<:f>) sa zobrazia do r<\t>znobe</^>iek 

(<:f,BHelv,>a'<:f,rSymbol,></t><:f><:f,BHelv,>b'<:f>), pri<\h>om ich spolo<\h>n<\}> nevlastn<\}> bod 

<-'><-'><+'><:f,rSymbol,></e><-'><:f><:f,BHelv,>U <:f>sa zobraz<\m> do vlastn<\i>ho bodu 

<:f,BHelv,>U<:f><:f,BHelv,>'<:f>, priese<\h>n<\m>ka obrazov priamok (<:f,BHelv,>U<:f><:f,BHelv,>'<:f><:f,BHelv,>=a'<:f,rSymbol,><\G><:f,BHelv,>b'<:f>). Priamky smeru osi koline<\a>cie sa zobrazuj<\z> op<\d></]> do priamok tohto smeru (<:f,BHelv,>c<:f>||<:f,BHelv,>

c'<:f>||<:f,BHelv,>o<:f>)<:f,2Times New Roman CE,>. Obrazom nevlastnej priamky 

<:f240,rSymbol,><+'></e><-'><:f,BHelv,>u <:f,2Times New Roman CE,>roviny je vlastn<\a> priamka 

<:f,BHelv,>u<:f><:f,BHelv,>'<:f><:f,2Times New Roman CE,> patriaca smeru osi koline<\a>cie, ktor<\a> sa naz<\}>va 

<+!><\z>be</^>nica<-!>. Stred <:f><:f,2Times New Roman CE,><\z>tvaru (<:f,BHelv,>O<:f,2Times New Roman CE,>) sa nezobraz<\m> do stredu 

<:f><:f,2Times New Roman CE,>(<:f,BHelv,>O'<:f,2Times New Roman CE,>)<:f><:f,2Times New Roman CE,> obrazu tohto 

<\z>tvaru <:f><:f,2Times New Roman CE,>.<: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>



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,9074>	Koline<\a>rnym obrazom kru</^>nice m<\t></^>e by</]> ktor<\a>ko</~>vek ku</^>e</~>ose<\h>ka - elipsa, parabola, hyperbola.  Mno</^>ina 

<:f,BHelv,><+">M<-"><:f> bodov kru</^>nice, ktor<\i> sa v danej stredovej koline<\a>cii zobrazia do nevlastn<\}>ch bodov, je mno</^>inou priese<\h>n<\m>kov kru</^>nice s 

<\z>be</^>nicou.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#302,9074><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a elipsy	<:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> =<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>,<:f,BHelv,> O<:f,rSymbol,></n><:f,BHelv,>O'<:f>}, 

<:f,BHelv,>k<:f><:f,rSymbol,><\G><:f><:f,BHelv,>u<:f><:f,rSymbol,>=<:f><-"><+"><:f,BHelv,>M 

<-"><:f><:f,rSymbol,>=<\F><:f,BHelv,>, k<:f><:f,rSymbol,></n><:f,BHelv,>e 

<:f,rSymbol,>=<:f>?



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:S+368><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Ke<\o> sa v</Z>etky body kru</^>nice zobrazia do vlastn<\}>ch bodov, koline<\a>rnym obrazom kru</^>nice je elipsa (obr. 1.21). Stred 

<:f,BHelv,>O<:f> kru</^>nice <:f,BHelv,>k<:f> sa zobraz<\m> do vn<\z>torn<\i>ho bodu 

<:f,BHelv,>O'<:f> elipsy <:f,BHelv,>e<:f>. Priemeru <:f,BHelv,>KL<:f> kru</^>nice kolm<\i>mu na os koline<\a>cie a tetive 

<:f,BHelv,>MN<:f,2Times New Roman CE,> rovnobe</^>nej s osou <:f,BHelv,>o<:f> koline<\a>rne odpovedaj<\z> zdru</^>en<\i> priemery elipsy 

<:f,BHelv,>K'L'<:f> a <:f,BHelv,>M'N'<:f>||<:f,BHelv,>o<:f,2Times New Roman CE,> so spolo<\h>n<\}>m bodom 

<:f,rSymbol,>W<:f,2News Serif EE,></t><:f>, stredom elipsy. Priemeru 

<:f,BHelv,>PQ<:f>||<:f,BHelv,>o<:f> odpoved<\a> tetiva elipsy <:f,BHelv,>P'Q'<:f>||<:f,BHelv,>o<:f>. Rytzovou kon</Z>trukciou mo</^>no ur<\h>i</]> osi a ve</~>kosti polos<\m> elipsy 

<:f,BHelv,>e<:f>.



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,2925><:f,2Times New Roman CE,>



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3428,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#845,3029><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a paraboly	<:f><:f,"Rukopis,>	<:f><:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>, <:f,BHelv,>T<:f><:f,rSymbol,></n><:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'>T'<:f>}, T<:f,rSymbol,><\N><:f,BHelv,>u<:f>||<:f,BHelv,>o,<:f> 

<:f,BHelv,>k<:f><:f,rSymbol,><\G><:f><:f,BHelv,>u<:f,rSymbol,><-!>=<:f><+"><:f,BHelv,>M<-"><:f><:f,rSymbol,>=<:f,BHelv,>{T}, k<:f><:f,rSymbol,></n><:f,BHelv,>p<:f><:f,rSymbol,>=<: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,><:#264,3029>



<+C><:S+277><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Ke<\o> sa jeden bod kru</^>nice zobraz<\m> do nevlastn<\i>ho bodu (<\z>be</^>nica je doty<\h>nicou kru</^>nice), koline<\a>rnym obrazom kru</^>nice je parabola (Obr. 1.22). Priemer 

<:f,BHelv,>r<:f> kru</^>nice <:f,BHelv,>k<:f> prech<\a>dzaj<\z>ci bodom 

<:f,BHelv,>T<:f> kolmo na os koline<\a>cie sa zobraz<\m> do priamky 

<:f,BHelv,>r'<:f> (ur<\h>enej smerom <+'><:f,rSymbol,></e><:f,BHelv,><-'>T'<:f> a samodru</^>n<\}>m bodom 

<:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f>), ktor<\a> m<\a> smer osi koline<\a>rnej paraboly 

<:f,BHelv,>p<:f>. Na tejto priamke le</^><\m> aj bod paraboly <:f,BHelv,>Q'<:f>, obraz bodu 

<:f,BHelv,>Q<:f> kru</^>nice. Doty<\h>nica paraboly v bode Q</t> m<\a> smer osi koline<\a>cie. Priemeru 

<:f,BHelv,>AB<:f> kru</^>nice, <:f,BHelv,>AB<:f> || <:f,BHelv,>o<:f> a doty<\h>niciam 

<:f,BHelv,>t<+&>A<-&><:f>, <:f,BHelv,>t<+&>B<-&><:f> v bodoch <:f,BHelv,>A<:f>, 

<:f,BHelv,>B<:f> odpovedaj<\z> koline<\a>rne tetiva <:f,BHelv,>A'B'<:f>|| 

<:f,BHelv,>o<:f> prech<\a>dzaj<\z>ca bodom <:f,BHelv,>O'<:f,rSymbol,><\N><:f,BHelv,>r'<:f> (obraz 

<:f,BHelv,>O<:f>) a doty<\h>nice paraboly <:f,BHelv,>t<+&>A'<-&><:f>, 

<:f,BHelv,>t<+&>B'<-&><:f> prech<\a>dzaj<\z>ce svojimi samodru</^>n<\}>mi bodmi na osi 

<:f,BHelv,>o<:f>. Dvomi doty<\h>nicami s bodmi dotyku je parabola ur<\h>en<\a> jednozna<\h>ne a pomocou defin<\m>cie doty<\h>nice paraboly a zn<\a>mej ve</~>kosti sprievodi<\h>ov bodov dotyku 

<:f,BHelv,>A<:f>, <:f,BHelv,>B<:f> mo</^>no zostroji</]> ohnisko, riadiacu priamku a vrchol paraboly.



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#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,><:#302,9074><:f,2Times New Roman CE,>Koline<\a>cia kru</^>nice a hyperboly<:f>		<:f,BRoughedge CE,> 

<:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, 

<:f,BHelv,>o<:f>, <:f,BHelv,>U<:f,rSymbol,></n><:f> <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f>}, 

<:f,BHelv,>U<:f><:f,rSymbol,><\N><:f,BHelv,>u<:f>||<:f,BHelv,>o<:f><:f,BHelv,>,<:f> 

<:f,BHelv,>k<:f,rSymbol,><\G><:f,BHelv,>u<:f><:f,rSymbol,>=<:f><+"><:f,BHelv,>M<-"><:f><:f,BHelv,> 

<:f,rSymbol,>=<:f><:f,BHelv,>{U, V}, k<:f><:f,rSymbol,></n><:f,BHelv,>h<:f><:f,rSymbol,>=<: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>



<:R>Ke<\o> sa 2 body <:f,BHelv,>U<:f>, <:f,BHelv,>V<:f> kru</^>nice zobrazia do nevlastn<\}>ch bodov (<\z>be</^>nica je se<\h>nicou kru</^>nice), obrazom kru</^>nice je hyperbola, ku</^>e</~>ose<\h>ka s dvoma nevlastn<\}>mi bodmi (obr. 1.23). Doty<\h>nice hyper

boly v jej nevlastn<\}>ch bodoch - asymptoty, musia ma</]> v koline<\a>cii za vzory doty<\h>nice kru</^>nice 

<:f,BHelv,>k<:f> v bodoch <:f,BHelv,>U<:f>, <:f,BHelv,>V<:f>.



Ich priese<\h>n<\m>k  <:f,rSymbol,>W<:f> sa zobraz<\m> do stredu hyperboly 

<:f,rSymbol,>W<:f,BHelv,>'<:f>. Os uhla asympt<\t>t <:f,BHelv,><+&>1<-&>a'<:f> a 

<:f,BHelv,><+&>2<-&>a'<:f> je os hyperboly <:f,BHelv,><+&>1<-&>o'<:f>, ktorej vzor je priamka 

<:f,BHelv,><+&>1<-&>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>3<:f,rSymbol,>W<:f>. Jej priese<\h>n<\m>ky 

<:f,BHelv,>A<:f>, <:f,BHelv,>B<:f> s kru</^>nicou sa zobrazia do hlavn<\}>ch vrcholov 

<:f,BHelv,>A'<:f>, <:f,BHelv,>B'<:f> hyperboly. Pomocou charakteristick<\i>ho obd<\e></^>nika hyperboly potom ur<\h><\m>me vrcholy ved</~>aj</Z>ie a ohnisk<\a>.



Kru</^>nica aj hyperbola prech<\a>dzaj<\z><:f,2Times New Roman CE,> samodru</^>n<\}>mi 

<:f>bodmi<:f,BHelv,> 4<:f> a <:f,BHelv,>5<:f> na osi koline<\a>cie.



<+C>	Z<\a>kladn<\}> tvar matice reprezentuj<\z>cej stredov<\z> koline<\a>ciu medzi rovinou 

<:f,rSymbol,>p=<:f,BHelv,>xy<:f> a rovinou <:f,rSymbol,>p<:f>'<:f,rSymbol,>=<:f><:f,BHelv,>xA'<:f> 

<:f,BRoughedge CE,> <:f,bSignet Roundhand CE,>K<:f,"Rukopis,> <:f><:f,rSymbol,> 

<:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>s<+'>1<-'><:f>, 

<:f,BHelv,>s<+'>2<-'><:f>, <:f,BHelv,>s<+'>3<-'><:f>,1), <:f,BHelv,>o<:f><:f,rSymbol,>=<:f><:f,BHelv,>x, 

<:f,BHelv,>A<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,BHelv,>A'<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x</t><:f>,<:f,BHelv,>y</t><:f>,<:f,BHelv,>c<:f>,<:f,BHelv,>1<:f>)}, 

<:f,BHelv,>s<+'>3<:f,rSymbol,><-'></y><:f,BHelv,>0<:f>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>c<:f,rSymbol,></y><:f><:f,BHelv,>s<+'>3



<+C><+'><:f,BHelv,>



<+C><+'><:f,BHelv,>



<+C>	<:A7>



<+C><:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,>	



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6734,1,7200,1,7920,1,8640,><:f,BHelv,>	(x,z,y,1)<:f,rSymbol,></n><:f><:f,BHelv,>(x</t>,y</t>,z</t>,h</t>)<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		x</t><:f,rSymbol,>=<:f,BHelv,>bx<:f,rSymbol,>+<:f,BHelv,>dy<:f,rSymbol,>+<:f,BHelv,>gz<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		y</t><:f,rSymbol,>=<:f,BHelv,>ey+kz<:f>



<:S+340><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		z</t><:f,rSymbol,>=<:f,BHelv,>cy+iz<:f>



<+B><:S+-2><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6335,1,7200,1,7920,1,8640,><:f,BHelv,>		h<:f></t><:f,rSymbol,>=<:f,BHelv,>b<:f><:f,BHelv,>			A</t><:f,rSymbol,>=<:f,BHelv,>A.<+!>T<-!><+'>k<:f,rSymbol,><-'>=<:f,BHelv,>(ab<+&>2<-&>+bd,be,bc,b)<:f><:f,rSymbol,>=<:f><:f,BHelv,>b(ab+d,e,c,1)<:f>



<+C><:S+-2><:R1,12,1,840,1,1440,1,2160,1,2880,1,3600,1,4320,1,5024,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+B><:S+567><:R1,12,1,840,1,1440,1,2160,1,2880,1,3600,1,4320,1,5244,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>d<:f,rSymbol,>=<:f,BHelv,><:A12> <:f,2News Serif EE,>,<:f,BHelv,> e<:f><:f,rSymbol,>=<:f><:f,BHelv,>b-1+<:A13><:f,2News Serif EE,> ,<:f,BHelv,> g<:f> 

<:A8>, <:f,BHelv,>k<:f> <:A9>, <:f,BHelv,>i<:f> <:f,rSymbol,>=<:f>b-<:A10>.



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



<:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+">Pr<\m>klad 1.3:<-"> N<\a>jdite obraz <:f,rSymbol,>D<:f,BHelv,>ABC<:f> v stredovej koline<\a>cii<:f,"Rukopis,> 

<:f><:f,BRoughedge CE,> <:f,bSignet Roundhand CE,>K<:f,"Rukopis,> 

<:f><:f,rSymbol,> <:f><:f,rSymbol,>=<:f>{<:f,BHelv,>S<:f>, <:f,BHelv,>o<:f>, 

<-'><:f,BHelv,>U<:f> <:f,rSymbol,></n><:f> <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f>}, (obr. 1.24).



<+C><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+">Rie</Z>enie<-">: Samodru</^>n<\}> bod <:f,BHelv,>1<:f><:f,rSymbol,>=<:f><:f,BHelv,>1'<:f> priamky 

<:f,BHelv,>AB<:f> a smer nevlastn<\i>ho bodu  <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f> ur<\h>uj<\z> koline<\a>rny obraz priamky 

<:f,BHelv,>AB<:f>, na ktorom le</^>ia body <:f,BHelv,>A'B'<:f>, pri<\h>om 

<:f,BHelv,>A'<:f,rSymbol,><\N><:f,BHelv,>AS<:f,2News Serif EE,>, <:f,BHelv,>B'<:f,rSymbol,><\N><:f,BHelv,>BS<:f,2Times New Roman CE,>. 

<\Z>se<\h>ka <:f,BHelv,>A'B'<:f,2Times New Roman CE,> obsahuje nevlastn<\}> bod 

<+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<:f,2Times New Roman CE,>, preto sa zobraz<\m> ako dvojica polpriamok 

<:f><:f,2Times New Roman CE,>. Obraz priamky <:f,BHelv,>BC<:f,2Times New Roman CE,>, ur<\h>en<\}> samodru</^>n<\}>m bodom 

<:f,BHelv,>2<:f><:f,rSymbol,>=<:f><:f,BHelv,>2'<:f> <:f,2Times New Roman CE,>a bodom 

<:f,BHelv,>B'<:f>, obsahuje bod <:f,BHelv,>C'<:f> z priamky <:f,BHelv,>SC<:f>. 

<\Z>se<\h>ka <:f,BHelv,>A'C'<:f> obsahuje nevlastn<\}> bod <+'><:f,rSymbol,></e><:f,BHelv,><-'>V'<:f>, ktor<\i>ho vzorom je bod 

<:f,BHelv,>V<:f>, priese<\h>n<\m>k <\z>se<\h>ky <:f,BHelv,>AC<:f> s 

<\z>be</^>nicou <:f,BHelv,>u<:f> prech<\a>dzaj<\z>cou bodom <:f,BHelv,>U<:f> rovnobe</^>ne s osou koline<\a>cie. Obraz 

<:f,BHelv,>A'B'C'<:f> trojuholn<\m>ka <:f,BHelv,>ABC<:f> v danej koline<\a>cii sa rozpadne na dve 

<\h>asti, spojen<\i> nevlastnou <\z>se<\h>kou <+'><:f,rSymbol,></e><:f,BHelv,><-'>U'<+'><:f,rSymbol,></e><:f,BHelv,><-'>V'<:f> na nevlastnej priamke roviny.



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



@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,>1.7  Kreat<\m>vny priestor <:f,BHelv,>K<: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,>	Usporiadan<\a> dvojica (<:f,2Century Schoolbook CE,><+!>U<-!><:f>,<:f,2Century Schoolbook CE,><+!>G<-!><:f>), v ktorej 

<:f,2Century Schoolbook CE,><+!>U<-!><:f>  je mno</^>ina <\z>tvarov (podmno</^>iny 

<:f,rSymbol,><+'></e><-'><:f,BHelv,><+!>E<-!><:f,BHelv,><+&>3<-&><:f>) a 

<+!><:f,2Century Schoolbook CE,>G<-!><:f> je mno</^>ina generuj<\z>cich princ<\m>pov aplikovate</~>n<\}>ch na prvky mno</^>iny 

<+!><:f,2Century Schoolbook CE,>U<-!><:f><+!><:f,2Times New Roman CE,>,<-!> 

<:f>sa naz<\}>va kreat<\m>vny priestor <:f,BHelv,><+!>K<-!><: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,>Geometrick<\i> <\z>tvary z mno</^>iny  <+!><:f,2Century Schoolbook CE,>U<-!><:f>  s<\z> s<\z>visl<\i> podmno</^>iny  

<+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><: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,>	0 - rozmern<\a> (0-parametrick<\}> <\z>tvar) - bod,



<: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,>	1 - rozmern<\a> (1-parametrick<\}> <\z>tvar) - <\h>iara, pr<\m>p. obl<\z>k 

<\h>iary



<: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,>	(<\z>se<\h>ka, otvoren<\a> alebo uzavret<\a> lomen<\a> <\h>iara, obl<\z>k krivky, polpriamka, priamka, ku</^>e</~>ose<\h>ka, interpola<\h>n<\a> krivka, a pod.),



<: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,>	2 - rozmern<\a> (2-parametrick<\}> <\z>tvar) - plocha, pr<\m>p. <\h>as</]>, z<\a>plata (list) plochy



<: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,>	(rovinn<\}> <\z>tvar, napr. trojuholn<\m>k, </Z>tvoruholn<\m>k, kruh, ku</^>e</~>ose<\h>ka so svojimi vn<\z>torn<\}>mi bodmi, mnohosteny, jednoduch<\i> plochy a ich 

<\h>asti - gu</~>ov<\a>,<:f,2Times New Roman CE,> valcov<\a>, hranolov<\a>, ihlanov<\a>, ku</^>e</~>ov<\a>, anuloid, kvadratick<\i> plochy, skrutkov<\a> plocha, interpola<\h>n<\a> plocha, a pod.),



<: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,>	<:f>3 - rozmern<\a> (3-parametrick<\}> <\z>tvar) - mas<\m>v, pr<\m>p. bunka mas<\m>vu



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	(element<\a>rne teles<\a>, napr. kocka, hranol, ku</^>e</~>, valec, ihlan, polgu</~>a, gu</~>a, paraboloid s vn<\z>torn<\}>mi bodmi, dvojdielny hyperboloid s vn<\z>torn<\}>mi bodmi, a pod.),



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	4 - parametrick<\}> <\z>tvar - anim<\a>cia, pr<\m>p. sekvencia anim<\a>cie



<:I0,0,578,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	(pohyb <\z>tvaru v priestore a <\h>ase, pr<\m>p. teleso, ktor<\i>ho body s<\z> ur<\h>en<\i> okrem svojej polohy 

<\o>al</Z><\m>m atrib<\z>tom, napr. teplotou, a pod.).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Geometrick<\i> <\z>tvary s<\z> analyticky reprezentovan<\i> bodov<\}>mi funkciami 

<:f,BHelv,>n<:f> premenn<\}>ch (kde <:f,BHelv,>n<:f> je rozmer <\z>tvaru), ktor<\i> s<\z> spojit<\}>m zobrazen<\m>m s<\z>vislej oblasti 

<:f,rSymbol,>W<\L><:f,BHelv,>R<+&>n <-&><:f> a sp<\e><\r>aj<\z> ur<\h>it<\i> predpoklady. Bod je reprezentovan<\}> 

</Z>tvoricou svojich homog<\i>nnych s<\z>radn<\m>c - kon</Z>tantnou bodovou funkciou, obl<\z>k 

<\h>iary bodovou funkciou jednej premennej <:A16> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f,rSymbol,>W<:f>. Plochy reprezentuje bodov<\a> funkcia dvoch premenn<\}>ch 

<:A17> pre (u,v)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f><:f,BHelv,>R<:f><:f,BHelv,><+&>2<-&><:f>, mas<\m>v bodov<\a> funkcia troch premenn<\}>ch 

<:A14> pre (<:f,BHelv,>u<:f>,<:f,BHelv,>v<:f>,<:f,BHelv,>w<:f>)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f><:f,BHelv,>R<:f><:f,BHelv,><+&>3<-&> 

<:f>. Reprezent<\a>cia anim<\a>cie je bodov<\a> funkcia </Z>tyroch premenn<\}>ch 

<:A15> pre (<:f,BHelv,>u<:f>,<:f,BHelv,>v<:f>,<:f,BHelv,>w<:f>,<:f,BHelv,>t<:f>)<:f,rSymbol,><\N><:f><:f,rSymbol,>W<:f><:f,rSymbol,><\L><:f,BArial CE,>R<+&><:f,BHelv,>4<-&><:f>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>	Nes<\z>visl<\i> (diskr<\i>tne) podmno</^>iny <+'><:f,rSymbol,></e><:f,BHelv,><-'><+!>E<-!><:f,BHelv,><+&>3<-&><:f> s<\z>:



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9074><:f160,,>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,>	 postupnos</]>				sie</]> 				mrie</^>ka bodov<:A0>



<+B><:I0,0,897,0><: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,><:#264,9074>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,><:#264,9074>	postupnos</]>				sie</]>			mrie</^>ka obl<\z>kov <\h>iar



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3>



<+B><:I0,0,897,0><: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,><:#264,9074>usporiadan<\a>



<:I0,0,897,0><: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,><:#264,9074>		postupnos</]>					mrie</^>ka z<\a>plat pl<\t>ch



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A2>



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>usporiadan<\a> postupnos</]> buniek mas<\m>vov, a pod.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>Z <\z>tvarov budeme modelova</]> nov<\i> <\z>tvary, prvky mno</^>iny 

<:f,2Century Schoolbook CE,><+!>U<-!><:f,2News Serif EE,>,<:f> pomocou generuj<\z>cich princ<\m>pov. 



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#797,9074>Diskr<\i>tne usporiadan<\i> mno</^>iny geometrick<\}>ch <\z>tvarov s<\z> analyticky reprezentovan<\i> mapami - maticami 

<:f,BHelv,><+!>M<-!><:f>, ktor<\}>ch prvky s<\z> analytick<\i> reprezent<\a>cie jednotliv<\}>ch geometrick<\}>ch 

<\z>tvarov v danom porad<\m>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>Generuj<\z>ce princ<\m>py z mno</^>iny <:f,2Century Schoolbook CE,><+!>G<-!><:f> s<\z>:



<:I0,0,897,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>G<-!><+!>eometrick<\i> transform<\a>cie<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2376,9074>	Aplikovan<\m>m geometrickej transform<\a>cie na <\z>tvar vytvor<\m>me 

<\z>tvar tak<\i>ho ist<\i>ho rozmeru ako mal p<\t>vodn<\}>, t.j. bod sa zobraz<\m> do bodu, 

<\h>iara do <\h>iary, at<\o>. V z<\a>vislosti od typu geometrickej transform<\a>cie sa m<\t></^>e zachova</]> ve</~>kos</]> 

<\z>tvaru a zmeni</]> len jeho poloha v priestore (euklidovsk<\i> transform<\a>cie), alebo sa zmen<\m> poloha aj tvar (afinn<\i>, pr<\m>p. projekt<\m>vne transform<\a>cie). Napr. z kru</^>nice sme pomocou osovej afinity z<\m>skali elipsu, pomocou stredovej 

koline<\a>cie dokonca ktor<\z>ko</~>vek z ku</^>e</~>ose<\h>iek. Podobne z gu</~>ovej plochy mo</^>no aplikovan<\m>m afinnej transform<\a>cie vytvori</]> elipsoid a ak ju podrob<\m>me projekt<\m>vnej transform<\a>cii, niektor<\z> z kvadratick<\}>ch pl<\t>ch

 - elipsoid, paraboloid, hyperboloid. Geometrick<\i> transform<\a>cie s<\z> analyticky reprezentovan<\i> regul<\a>rnymi 

</Z>tvorcov<\}>mi maticami s re<\a>lnymi prvkami (pozri kap. 1.4, 1.5, 1.6).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>T<-!><+!>riedy geometrick<\}>ch transform<\a>ci<\m><-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2132,9074>	Nekone<\h>n<\a> mno</^>ina geometrick<\}>ch transform<\a>ci<\m> toho ist<\i>ho typu sa naz<\}>va triedou. Aplikovan<\m>m triedy geometrick<\}>ch transform<\a>ci<\m> na geometrick<\}> 

<\z>tvar z<\m>skame nov<\}> geometrick<\}> <\z>tvar, s rozmerom o 

<:f,BHelv,>1<:f> v<\d><\h></Z><\m>m ako bol rozmer p<\t>vodn<\i>ho 

<\z>tvaru. Napr. z bodu <:f,BHelv,>A<:f> z<\m>skame pomocou triedy ot<\a><\h>an<\m> okolo osi 

<:f,BHelv,>o<:f> s uhlami oto<\h>enia z intervalu <<<:f,BHelv,>0<:f>,<:f,rSymbol,>j<:f><;> kru</^>nicov<\}> obl<\z>k (<:f,BHelv,>1-<:f>rozmern<\}> 

<\z>tvar, obr. 1.6), za<\h>iato<\h>n<\}> bod je bod <:f,BHelv,>A<:f> (oto<\h>enie o uhol 

<:f,BHelv,>0<:f> je identita) a koncov<\}> bod je <:f,BHelv,>A<+&>0<-&><:f> (obraz 

<:f,BHelv,>A<:f> v oto<\h>en<\m> o uhol <:f,rSymbol,>j<:f>). Ot<\a><\h>an<\m>m 

<\z>se<\h>ky <:f,BHelv,>AS<+&>A<-&><:f> (1-rozmern<\}> <\z>tvar) vytvor<\m>me kruh, 2-rozmern<\}> rovinn<\}> 

<\z>tvar (obr. 1.25).<:f,BTimesEEW,>																	Obr. 1.26<:f>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Skrutkov<\}>m pohybom <\z>se<\h>ky <:f,BHelv,>AB <:f>okolo osi <:f,BHelv,>z<:f> ur<\h>en<\}>m uhlom oto<\h>enia z intervalu <<<:f,BHelv,>0<:f>,<:f,rSymbol,>2p<:f><;> pre posunutia dan<\i> vektormi z intervalu 

<:A6> vytvor<\m>me <\h>as</]> skrutkovej plochy ohrani<\h>en<\z> obl<\z>kmi 

<\h>iar - <\z>se<\h>ky <:f,BHelv,>AB<:f>,<-&> <+&><:f,BHelv,> <-&>A<+&>S<-&><:f><:f,BHelv,>B<+&>S<-&><:f> 

<+&><:f,BHelv,> <-&><:f>a z<\a>vity skrutkov<\m>c  <:f,BHelv,>AA<+&>S 

<-&><:f>, <-&><:f,BHelv,>BB<+&>S <-&><:f>(obr 1.26). Podobne m<\t></^>eme z 

<\h>iary - kru</^>nice <:f,BHelv,>k<:f>, vytvori</]> napr. <\h>as</]> ku</^>e</~>ovej plochy, ak za generuj<\z>ci princ<\m>p zvol<\m>me triedu rovno</~>ahlost<\m> so stredom v 

</~>ubovo</~>nom vlastnom bode priestoru <:f,BHelv,>V<:f> a s koeficientom z intervalu <<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> (obr. 1.27). Aplikovan<\m>m jednotliv<\}>ch rovno</~>ahlost<\m> z danej triedy pre hodnoty koeficienta z dan<\i>ho intervalu z<\m>s

kame s<\z>visl<\z> mno</^>inu postupne sa zmen</Z>uj<\z>cich kru</^>n<\m>c umiestnen<\}>ch v priestore st<\a>le v men</Z>ej vzdialenosti od bodu 

<:f,BHelv,>V<:f> vr<\a>tane bodu <:f,BHelv,>V<:f>, ktor<\a> tvor<\m> 

<\h>as</]> ku</^>e</~>ovej plochy ohrani<\h>en<\z> vrcholom <:f,BHelv,>V<:f> a riadiacou kru</^>nicou 

<:f,BHelv,>k<:f>. Zrezan<\z> hranolov<\z> plochu vytvor<\m>me z riadiacej lomenej 

<\h>iary, pri<\h>om generuj<\z>cim princ<\m>pom je trieda osov<\}>ch afin<\m>t (obr. 1.28).



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,3225>			



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,3225>			Obr. 1.27					Obr. 1.28



<+C><:I0,0,0,0><: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,><:#396,3225>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2645,3225>Triedy geometrick<\}>ch transform<\a>ci<\m> s<\z> analyticky reprezentovan<\i> 

</Z>tvorcov<\}>mi regul<\a>rnymi maticami - funkciami  <:f,BHelv,><+!>T<-!>(u)<:f>, ktor<\}>ch prvky s<\z> re<\a>lne funkcie jednej premennej, v</Z>etky definovan<\i>, spojit<\i> a aspo<\r> raz diferencovate</~>n<\i> na intervale<+"> I. 

<-"> Pre jednotnos</]> z<\a>pisu pri po<\h><\m>ta<\h>ovom spracovan<\m> vol<\m>me 

<+">I<-">=<<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A5>, <-!><:A1> je matica s<\z>stavy rovn<\m>c  <:A11>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Pre triedy afinn<\}>ch transform<\a>ci<\m> je <:f,BHelv,>q(u)<:f,rSymbol,>=<:f,BHelv,>r(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>t(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> pre ka</^>d<\i> 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, pre triedy metrick<\}>ch transform<\a>ci<\m> je 

<:A4> pre ka</^>d<\i> <:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>	<+!>A<-!><+!>proxim<\a>cia (interpol<\a>cia)<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2377,9074>	Z diskr<\i>tnych podmno</^><\m>n v <+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f> m<\t></^>eme met<\s>dami pou</^><\m>van<\}>mi v  po<\h><\m>ta<\h>ovej grafike vytv<\a>ra</]> geometrick<\i> 

<\z>tvary priestoru, ktor<\i> naz<\}>vame pod</~>a aplikovan<\}>ch generuj<\z>cich princ<\m>pov interpola<\h>n<\i>, pr<\m>p. aproxima<\h>n<\i> 

<\z>tvary. Aproxim<\a>cia je generuj<\z>ci princ<\m>p, pomocou ktor<\i>ho z<\m>skame z diskr<\i>tnych 

<\z>tvarov <\z>tvary s<\z>visl<\i> - geometrick<\i>. Zjednodu</Z>ene povedan<\i>, vypln<\m>me spojite priestor medzi dan<\}>mi diskr<\i>tnymi 

<\z>tvarmi pod</~>a vopred stanoven<\}>ch krit<\i>ri<\m>, ktor<\}>mi m<\t></^>u by</]> po</^>adovan<\i> geometrick<\i> a fyzik<\a>lne vlastnosti modelovan<\i>ho 

<\z>tvaru. Ak m<\a> modelovan<\}> <\z>tvar obsahova</]> v</Z>etky prvky p<\t>vodnej diskr<\i>tnej mno</^>iny - riadiaceho 

<\z>tvaru, hovor<\m>me o interpol<\a>cii. Ak  t<\a>to podmienka nemus<\m> by</]> splnen<\a> a riadiaci 

<\z>tvar je len akousi hranicou vymedzuj<\z>cou <\h>as</]> priestoru, v ktorom sa m<\a> modelovan<\}> 

<\z>tvar nach<\a>dza</]>, hovor<\m>me o aproxim<\a>cii.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#534,9074>Analytickou reprezent<\a>ciou aproxim<\a>cie (interpol<\a>cie) je matica 

<:f,BHelv,><+!>I<-!>(u)<:f> typu <:f,BHelv,>1xn<:f,2Times New Roman CE,>, ktorej prvky s<\z> polynomick<\i> funkcie stup<\r>a 

<:f,BHelv,>n-1<:f,2Times New Roman CE,> sp<\e><\r>aj<\z>ce ur<\h>it<\i> predpoklady.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1335,9074><:f,2Times New Roman CE,>	Modelovan<\}> <\z>tvar je jednozna<\h>ne ur<\h>en<\}> svojim v<\}>tvarn<\}>m z<\a>konom, syntetickou kon</Z>trukciou, ktorou ho mo</^>no vytvori</]> z dan<\i>ho 

<\z>tvaru <:f,2Times New Roman CE,>V<:f> aplikovan<\m>m vhodn<\i>ho generuj<\z>ceho princ<\m>pu 

<:f,2Times New Roman CE,>G<:f>. Kreat<\m>vnou - syntetickou reprezent<\a>ciou modelovan<\i>ho 

<\z>tvaru <:f,2CaslonOpenFace,>V<:f> je ka</^>d<\a> usporiadan<\a> dvojica 

<:f,2Times New Roman CE,>(U,G)<:f>, v ktorej <:f,2Times New Roman CE,>U<:f,rSymbol,><\N><:f,2Century Schoolbook CE,><+!>U<-!><:f> je riadiaci 

<\z>tvar a <:f,2Times New Roman CE,>G<:f><:f,rSymbol,><\N><:f,2Century Schoolbook CE,><+!>G<-!><:f> je generuj<\z>ci princ<\m>p tak<\}>, 

</^>e aplikovan<\m>m generuj<\z>ceho princ<\m>pu <:f,2Times New Roman CE,>G<:f> na riadiaci 

<\z>tvar <:f,2Times New Roman CE,>U<:f> z<\m>skame modelovan<\}> <\z>tvar 

<:f,2CaslonOpenFace,>V<:f>.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9074>	Analytick<\z> reprezent<\a>ciu modelovan<\i>ho <\z>tvaru z<\m>skame ako s<\z><\h>in analytick<\}>ch reprezent<\a>ci<\m> riadiaceho 

<\z>tvaru a generuj<\z>ceho princ<\m>pu z jeho syntetickej reprezent<\a>cie. Modelovan<\i> priestorov<\i> 

<\z>tvary zobrazujeme ru<\h>ne alebo pomocou kresliaceho zariadenia na n<\a>kres<\r>u (papier, obrazovka po<\h><\m>ta<\h>a) pomocou niektorej z premietac<\m>ch met<\s>d.



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074>Sc<\i>na je  trojica (<:f,2Century Schoolbook CE,><+!>MU<-!><:f>, 

<:f,BHelv,>PM<:f>, <:f,BHelv,>AV<:f>), ktorej prvky s<\z>:



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#269,9074><:f,2CaslonOpenFace,><+!>	<-!><:f><+!><:f,2Century Schoolbook CE,>MU<-!><:f> - mno</^>ina modelovan<\}>ch 

<\z>tvarov



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9074>	<:f,BHelv,>PM<:f> - premietacia met<\s>da, v ktorej <\z>tvary zobrazujeme



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#793,9074>	<:f,BHelv,>AV<:f>  - algoritmus vidite</~>nosti, pomocou ktor<\i>ho odstr<\a>nime 

<\h>asti <\z>tvarov, nevidite</~>n<\i> v danom priemete, pr<\m>p. in<\i> algoritmy po<\h><\m>ta<\h>ovej grafiky, zabezpe<\h>uj<\z>ce realistick<\i> zobrazenie sc<\i>ny, napr. 

</Z>rafovanie, tie<\r>ovanie, osvetlenie, farba, lesk a pod.



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



@Podnadpis@<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#284,9074>1.8  Premietanie



<:I0,0,0,0><: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,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9074>	</J>peci<\a>lne zobrazenie priestoru na zvolen<\z> rovinu - n<\a>kres<\r>u naz<\}>vame premietanie. Pozn<\a>me dva z<\a>kladn<\i> druhy premietania, stredov<\i> a rovnobe</^>n<\i>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074><+!>Stredov<\i> premietanie<-!>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1116,9074>	Zvolen<\}> je vlastn<\}> bod <:f,BHelv,>S<:f> <:f,rSymbol,><\N><+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f> (stred premietania), ktor<\}> nele</^><\m> v n<\a>kresni - zvolenej rovine 

<:f,rSymbol,>p<:f> (priemet<\r>a). Obrazom </~>ubovo</~>n<\i>ho bodu 

<:f,BHelv,>A<:f,rSymbol,><\N><+'><:f,rSymbol,></e><:f,BHelv,><-'>E<+&>3<-&><:f>, 

<:f,BHelv,>A<:f,rSymbol,></y><:f,BHelv,>S<:f> je bod <:f,BHelv,>A<+'>S<-'><:f,rSymbol,><\N>p<:f>, ktor<\}> je priese<\h>n<\m>kom priamky 

<:f,BHelv,>s<+&>A<:f,rSymbol,><-&>=<:f,BHelv,>AS<:f> (premietacia priamka), prech<\a>dzaj<\z>cej bodom 

<:f,BHelv,>A<:f> a stredom premietania <:f,BHelv,>S<:f> s priemet<\r>ou, 

<:f,BHelv,>A<+'>S<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>s<+&>A<-&><:f,rSymbol,><\G>p 

<:f,BTimesEEW,>(obr. 1.29)<:f>.



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>Vzdialenos</]> stredu premietania od priemetne naz<\}>vame di</Z>tancia



<:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9074><:f120,,>



<+B><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9074>|<:f,BHelv,>S<:f,rSymbol,>p<:f>|<:f,rSymbol,>=<:f><:f,BHelv,>d<:f>.



<+B><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,0,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,9074>	Nech stred premietania je bod <:f,BHelv,>S<:f><:f,rSymbol,>=<:f><:f,BHelv,>(a,b,c,1)<:f> pre 

<:f,BHelv,>c<:f,rSymbol,></y><:f,BHelv,>0<:f>, (pr<\m>p. <:f,BHelv,>b<:f><:f,rSymbol,></y><:f,BHelv,>0<:f>) a priemet<\r>a je rovina 

<:f,rSymbol,>p<:f><:f,rSymbol,>=<:f><:f,BHelv,>xy<:f>, (pr<\m>p. <:f,rSymbol,>n<:f><:f,rSymbol,>=<:f><:f,BHelv,>xz<:f>), di</Z>tancia je 

<:f,BHelv,>d<:f,rSymbol,>=<:f,BHelv,>c<:f> (<:f,BHelv,>d<:f><:f,rSymbol,>=<:f><:f,BHelv,>b<:f>). Analytick<\a> reprezent<\a>cia stredov<\i>ho premietania je matica:



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A18>



<+C><:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9074>



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#388,9074><:f,BHelv,>		



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		x</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>cx-az<:f>



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		y</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>cy-bz



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		z</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>0



<:I0,0,0,0><:S+-2><:R1,12,1,555,1,954,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7076,1,7920,1,8640,><:#411,9074><:f,BHelv,>		h</t><:f><:f,rSymbol,>=<:f><:f,BHelv,>-z+c<:f>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#260,9074><:f,BHelv,>



<:I0,0,1091,0><:R1,12,1,555,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				A<+'>S<:f,rSymbol,><-'>=<:f,BHelv,>A.<+!>P<-!><+'>S<:f,rSymbol,>p<-'>=<:f><:A19>
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