Čiary rozšíreného euklidovského priestoruE3
1. Definícia a vnútorné vlastnosti čiar
Definícia: Čiara (oblúk čiary) je každá súvislá neprázdna podmnožina priestoru,  E3,  ktorá je spojitým obrazom intervalu I. Analytickou reprezentáciou čiary je bodová funkcia 

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

definovaná, spojitá a aspoň raz diferencovateľná na I.

Hodnotou bodovej funkcie pre aI je bod čiary určený štvoricou homogénnych súradníc

r(a)=(x(a), y(a), z(a), h(a)) = P(a)

Číslo aI nazývame parametrická - krivočiara súradnica bodu čiary, ktorá vyjadruje jeho polohu na čiare (Obr. 3.1). Funkcie x(u), y(u), z(u), h(u) nazývame súradnicové funkcie.
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Ak je I uzavretý interval, hovoríme o oblúku čiary. Pri počítačovom spracovaní je vhodné kvôli jednotnosti zápisu voliť parametrizáciu oblúka čiary na intervale I=<0,1>. Bodovou funkciou je definovaná orientácia oblúka čiary k, začiatočný bod má krivočiaru súradnicu 0, koncový bod 1. Pretože zobrazovať môžeme len vlastné body priestoru (vzhľadom na konečné rozmery nákresne), hodnota štvrtej súradnicovej funkcie h(a) sa bude v základnom tvare analytických reprezentácií zobrazovaných oblúkov rovnať 1.

Bodová funkcia je indukovaná vektorovou funkciou r(u)=(x(u),y(u),z(u),0) jednej premennej definovanou  na I, ktorej hodografom je čiara k. Hodnoty vektorovej funkcie sú polohové vektory bodov čiary, r(a)=(x(a), y(a), z(a), 0), aI.


Analytická reprezentácia čiary  - bodová funkcia  r(u)=(x(u), y(u), z(u), h(u)) pre uI  je ekvivalentná s inými vyjadreniami čiary

 



r=r(u)


                                                



vektorová rovnica





x=x(u), y=y(u), z=z(u)

                        parametrické rovnice


Ak existujú reálne čísla a, bI, ab, pre ktoré platí r(a)= r(b), bod oblúka čiary určený krivočiarou súradnicou "a" a bod určený krivočiarou súradnicou "b" sú totožné, a P(a)=P(b) nazývame dvojnásobný bod čiary (Fig. 3.2). Ak existuje k takýchto reálnych čísel z intervalu I, bod sa nazýva k-násobný. Oblúk čiary sa nazýva uzavretý, ak  P(0)=P(1).

Derivácia bodovej funkcie
      r´(u)=(x´(u), y´(u), z´(u), 0)


je funkcia (vektorová) vyjadrujúca pre aI  smerový vektor dotyčnice oblúka čiary v bode P(a)

                                               r´(a)=(x´(a), y´(a), z´(a), 0).

Jeho orientácia je zhodná s orientáciou oblúka čiary v bode P(a). Bod čiary, v ktorom sa mení orientácia vektora dotyčnice, sa nazýva bod vratu (kuspidálny bod).

Priamka, určená bodom P(a) a smerovým vektorom r´(a) sa nazýva dotyčnica.

Bod oblúka čiary, v ktorom je smerový vektor dotyčnice nenulový, nazývame regulárny bod.

Ak r´(a)= 0, bod P(a) je singulárny. 

Bod, v ktorom je druhá derivácia bodovej funkcie čiary nulovým vektorom,

                                                r´´(a)=(x´´(a), y´´(a), z´´(a), 0)

nazývame inflexný bod. 

Vlastnosti čiary vyjadrené v jej regulárnych bodoch pomocou derivácií bodovej funkcie, veľkostí vektorov r´(a), r´´(a), r´´´(a), nazývame vnútorné (geometrické) vlastnosti. Pri ich výpočtoch budeme používať karteziánske súradnice vektorov.

Nech P(a) pre aI  je regulárny bod oblúka čiary s analytickou reprezentáciou r(u).

Jednotkový vektor dotyčnice  t(a) v regulárnom bode P(a) oblúka čiary vyjadríme vzťahom
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Vektorový súčin vektorov prvej a druhej derivácie funkcie r(u) je vektor, z ktorého získame jednotkový vektor binormály  b(a)v regulárnom bode P(a) oblúka čiary 
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Priamka určená bodom P(a) a smerovým vektorom b(a) sa nazýva binormála. 

Jednotkový vektor (hlavnej) normály  n(a) v regulárnom bode P(a) ooblúka čiary je vektorový súčin jednotkových vektorov binormály a dotyčnice

n(a) = b(a) ( t(a)

Priamka určená bodom P(a) a smerovým vektorom n(a) sa nazýva hlavná normála.

V každom regulárnom bode oblúka čiary P(a) existujú tri na seba kolmé jednotkové vektory 

 t(a) ( b(a) ( n(a) ( t(a)

určujúce tri kolmé priamky,  t ( b ( n ( t , so spoločným bodom P(a). Každé dve z nich určujú rovinu. Všetky roviny prechádzajúce dotyčnicou t sú dotykové roviny oblúka čiary v bode P(a). Oskulačná rovina  je určená dotyčnicou a normálou, =tn, rektifikačná rovina  dotyčnicou a binormálou, =tb. Normála a binormála určujú normálovú rovinu =nb. Roviny ,  a  sú na seba kolmé, majú spoločný bod P(a) a každé dve sa pretínajú v spoločnej priamke.


Frenet-Serretov sprievodný trojhran čiary v regulárnom bode P(a) je geometrický útvar (obr. 3.3) jednoznačne určený ako prienik troch polpriestorov s hraničnými rovinami ,  a  a smerovými vektormi b, n, t (v danom poradí). Hrany sú polpriamky so spoločným začiatkom vo vrchole trojhranu P(a). Oblúk čiary v okolí bodu P(a) leží vovnútri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vnútorné vlastnosti čiary v okolí regulárneho bodu P(a).  
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Odchýlku oblúka čiary od dotyčnice v danom bode P(a) vyjadruje prvá krivosť čiary - flexia. Je to nezáporné číslo 1k vyjadrené vzťahom
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V inflexnom bode čiary je 1k=0. Ak je 1k=0 v každom regulárnom bode oblúka čiary, ide o úsečku. Priamka je čiara nulovej prvej krivosti. Kružnica je čiara konštantnej prvej krivosti . 


Polomer prvej krivosti v danom bode P(a) je číslo 
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, pre 1k  0. Pre 1k=0 hovoríme o nekonečne veľkom polomere krivosti. V oskulačnej rovine  čiary k v bode P(a) leží oskulačná kružnica h čiary v danom regulárnom bode. Jej stred 1S (stred prvej krivosti) je bod normály ležiaci na polpriamke určenej bodom P(a) a vektorom n(a) vo vzdialenosti polomeru prvej krivosti od bodu P(a), (1SP(a)(= 1 a jej polomer je polomer prvej krivosti 1. Oskulačná kružnica oskuluje (nahrádza) v okolí bodu P(a) oblúk čiary (obr. 3.3).


Odchýlku čiary od oskulačnej roviny v danom neinflexnom bode P(a) vyjadruje druhá krivosť čiary - torzia 2k, číslo vyjadrené vzťahom
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V inflexnom bode čiary je 2k=0. Ak je 2k=0 v každom bode čiary, leží celá čiara v jednej oskulačnej rovine, je rovinnou čiarou. Priamka je čiara nulovej flexie aj torzie. Kružnica je čiara konštantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je čiara konštantných nenulových krivostí.

Rektifikácia oblúka čiary je rozvinutie čiary v okolí daného bodu P(a) do rektifikačnej roviny čiary v tomto bode. Konštrukcia, ktorou zistíme dĺžku oblúka čiary, sa tiež nazýva rektifikácia. Výpočtom možno dĺžku oblúka čiary určiť zo vzťahu
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Stupeň rovinnej čiary je číslo udávajúce najväčší možný počet jej priesečníkov s priamkou. Priamka je čiara prvého stupòa, kužeľoosešky sú čiary druhého stupňa - kvadratické. Oblúk čiary, ktorý sa s priamkou pretína najviac trikrát, je tretieho stupňa - kubický, atď.

2 Modelovanie čiar

Čiary v Kreatívnom priestore modelujeme pomocou kreatívnych - syntetických reprezentácií, ktoré môžu byť troch základných typov.

I. (vlastný bod, trieda geometrických transformácií)

Bod je analyticky reprezentovaný štvoricou svojich homogénnych súradníc A=(xA, yA, zA, 1).

Trieda geometrických transformácií je reprezentovaná štvorcovou maticou funkciou T4x4(u), ktorá je definovaná na intervale <0,1>, a ktorej prvky sú reálne funkcie premennej u spĺňajúce 

dané predpoklady (pozri Prednáška 1.). 

Analytická reprezentácia modelovaného oblúka čiary je bodová funkcia

r(u) = (xA, yA, zA, 1). T4x4(u)

definovaná na I=<0,1> a majúca požadované vlastnosti (pozri definíciu).

II. (oblúk čiary, geometrická transformácia)


Z daného oblúka čiary možno získať iný oblúk, pomocou geometrickej transformácie. Oblúk čiary je analyticky reprezentovaný bodovou funkciou r(u) definovanou na I  (s danými vlastnosťami). 

Analytická reprezentácia geometrickej transformácie je regulárna štvorcová matica T4x4, ktorej prvky sú reálne čísla (pozri Prednáška 1.). 

Analytická reprezentácia modelovaného oblúka je bodová funkcia

p(u) = r(u).T4x4

požadovaných vlastností na I .

III. (usporiadaná postupnosť bodov, aproximácia)
Analytická reprezentácia usporiadanej postupnosti n bodov je mapa M modelovaného oblúka čiary, matica typu 1n, ktorej prvky sú usporiadané štvorice homogénnych súradníc daných bodov (vlastných alebo nevlastných), Pi= (xi, yi, zi, hi) v danom poradí

M=(P0 , P1, …, Pn-1 )=( (x0, y0, z0, 1), (x1, y1, z1, 0), …, (xn-1, yn-1, zn-1, 1))

Aproximácia (interpolácia) je analyticky reprezentovaná maticou I(u), typu 1n, ktorej prvky sú vhodné polynomické funkcie Pli(u) stupňa n-1. Oblúk čiary, ktorý získame z riadiaceho útvaru je analyticky reprezentovaný bodovou funkciou daných vlastností na I=<0,1>
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ROVINNÉ ČIARY

1. [image: image29.png]


Úsečka

Úsečka vznikne posúvaním bodu v smere daného vektora (obr. 3.4). 

Syntetická reprezentácia: 
(A, Tp(u))

Analytické reprezentácie:

riadiaci útvar
A=(xA, yA, zA,1)




generujúci princíp

trieda posunutí 







určená vektorom 
a=(a1, a2, a3, 0)
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           pre u<0,1>

modelovaný útvar
    r
(u) = A.TP(u) =(xA + ua1, yA+ ua2, zA+ ua3,1), u(<0,1>

Vnútorné vlastnosti modelovaného útvaru:

r´(u)=(a1, a2, a3, 0)
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r´´(u)=0
r´(u) ( r´´(u)=0
(r´(u) ( r´´(u)(=0
r´´´(u) = 0


Frenet-Serretov trojhran v bode P(u), u<0,1> neexistuje.
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b(u)=0
n(u)=0


1k(u)=0
1=(
2k(u)=0

Všetky body úsečky sú inflexné body, každá rovina prechádzajúca úsečkou je jej oskulačnou rovinou. Úsečka (priamka) je čiara nulovej prvej i druhej krivosti.
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Obr. 3.5


2. Kružnicový oblúk (kružnica)
Kružnicový oblúk vznikne otáčaním bodu okolo priamky o uhly z intervalu <0,a>. Pre =2 vznikne kružnica (obr. 3.5).

Syntetická reprezentácia: 
(A, TOz(u))

Analytické reprezentácie:


riadiaci útvar
A=(a, 0, 0, 1), a0

generujúci princíp
trieda otáčaní okolo súradnicovej osi z o uhly z  intervalu <0,>
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       pre u<0,1>


modelovaný útvar
r(u)=A.TOz (u)=(acos u, asin u)



u <0,1>, a je polomer kružnice

Vnútorné vlastnosti modelovaného útvaru:

r´(u)=(-asin u, acos u)
(r´(u)(=
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r´´(u)= -2( acos u, asin u)

r´´´(u)= -3(-asin u, acos u)

r´(u) ( r´´(u) = (0, 0, 3a2, 0)
(r´(u) ( r´´(u)(= 3a2
[r´(u) r´´(u) r´´´(u)]=
Frenet-Serretov trojhran v bode P(u), u <0,1>

t(u)= (-sin u, cos u)

b(u)=(, , 1, )
n(u)= ( -cos u, -sin u)

1k(u)=1/a
1(u)=a
2k(u)=0
Kružnica je rovinná čiara, ktorá je sama sebe oskulačnou kružnicou v každom svojom bode, polomer kružnice je polomerom prvej krivosti.
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Rektifikácie dĺžky oblúka kružnice
Kochańského (stredový uhol oblúka AB je 180°) 

(obr. 3.6)



1. At, t ( AB


2. |(AST|=30°, |TA0|=3.|SA|=3a


3. |AB|=|A0B|=a
[image: image30.png]


D'Ocagneova (stredový uhol oblúka AB je v intervale (30°, 60°)) 

(obr. 3.7).



1. |A1|=|12|=|2B|



2. S1AB=1T

(S2AB=2T)



3. A1l, 1l||S1

(B2l, 2l||S2)



4. 1lB1T=A0, |A0B|=|AB|



5. (2lA2T=B0, |AB0|=|AB)

[image: image31.png]Obr. 37



Sobotkova (stredový uhol oblúka AB je v intervale (0°, 30°), (obr. 3.8.)


1. At, t ( AS

2. |AT|=3.|AS|






3. TBt=B0, |AB0|=|AB|
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Obr. 3.9


Elipsa

Elipsu získame ako afinný obraz kružnice (obr. 3.9).


Syntetická reprezentácia: (k,TA)

Analytické reprezentácie:


riadiaci útvar - kružnica k

q(u)=(acos u,. asin u,.0, 1)



u<0,1>, =2 pre celú kružnicu, a0


generujúci princíp



osová afinita s osou v súradnicovej osi x a dvojicou odpovedajúcich si bodov


 (0, a, 0, 1)(0, b, 0, 1) 
v smere vektora s=(0, b-a, 0, 0), b0
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modelovaný útvar
r(u) =


 q(u).TA =(acos u,. bsin u,.0, 1)


u<0,1>, =2 pre celú elipsu



a>b, a je hlavná, b vedľajšia polos

Vnútorné vlastnosti modelovaného útvaru:

p´(u)=(-asin u, bcos u, 0, 0)
(p´(u) (=
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p´´(u)= -(acos u, bsin u, 0, 0)
p´´´(u)= -(-asin u, bcos u, 0, 0)

[p´(u) p´´(u) p´´´(u)]=0
p´(u) ( p´´(u) = (0, 0, 3ab, 0)
(p´(u) ( p´´(u)( =3ab


Frenet-Serretov trojhran v bode P(u), u<0,1>

t(u)=(-asin u, bcos u, 0, 0)/d
b(u)=(0, 0, 1, 0)
n(u)= (bcos u, -asin u, 0, 0)/d

1k(u)=ab/d3
1(u)=d3/ab
2k(u)=0
[image: image32.png]Obr. 38



Parabola

Parabolu získame ako kolineárny obraz kružnice (obr. 3.10). 

Syntetická reprezentácia:
(k, TK)

Analytické reprezentácie:


riadiaci útvar - kružnica k

q(u)=(acos u, asin u, 0, 1)


u<0,1>, a0, =2pre celú kružnicu

generujúci princíp



stredová kolineácia s osou v súradnicovej osi x, stredom S=(0, s, 0, 1) 


a dvojicou odpovedajúcich si bodov
 


U=(0, a, 0, 1)U´=(0, a-s, 0, 0), s0
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modelovaný útvar

r(u)=q(u)TK=(acosu, (a-s)sin u, 0, 1-sin u) =
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u<0,1> -1/4, =2 pre celú parabolu, = - pre oblúk  AB
Nevlastným bodom paraboly je bod P(1/4). Bod V=(0, -a, 0, 1) sa zobrazí do vrchola paraboly V´=V.TK=(0, s-a, 0, 2)=(0, (s-a)/2, 0, 1)=r(3/4)=
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Nevlastný priesešník R dotyčníc kružnice k v samodružných bodoch A, B sa zobrazí do vlastného bodu R´, v ktorom sa pretínajú dotyčnice kolineárnej paraboly k´.
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Hyperbola

Hyperbolu získame ako kolineárny obraz kružnice (obr. 3.11).

Syntetická reprezentácia: 
(k, TK)

Analytické reprezentácie:


riadiaci útvar - kružnica k




q(u)=(acos u, asin u, 0, 1) 




u<0,1>,  a0, =2 pre celú kružnicu
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generujúci princíp


stredová kolineácia s osou


v súradnicovej osi x,


stredom S=(0,s,0,1) a 


dvojicou odpovedajúcich si


bodov


Y=(0, d, 0, 1)

Y´=(0, d-s, 0, 0), d<a, d0, s0
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modelovaný útvar



r(u)=q(u)TK=(adcosu, a(d-s)sin u, 0, -asin u+d) =




[image: image23.wmf](

)

÷

ø

ö

ç

è

æ

-

-

-

=

1

,

0

,

α

sin

α

sin

,

α

sin

α

cos

u

a

d

u

s

d

a

u

a

d

u

ad




u<0,1> - {u1, u2}, 
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Nevlastné body hyperboly sú P(u1), P(u2), bod A=(0, -a, 0, 1) sa kolineárne zobrazí do vrchola

hyperboly 
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@Nadpis@<:#312,9071><+!>3 <\H>IARY<-!><+!> ROZ</J><\M>REN<\I>HO euKlidOVSK<\I>HO pRIeSTORU 

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



<:#264,9071><:f220,,>



<:#264,9071><:f220,2Times New Roman CE,>



<:#264,9071><:f220,2Times New Roman CE,>



@Podnadpis@<:#284,9071><:f,2Times New Roman CE,>3.1 Defin<\M>CIA a Vn<\Z>tOrn<\I> VLASTNOSTI 

<\H>IAR<:f>



<:#264,9071><:f220,,>



<+C><:S+-1><:#548,9071><+">Defin<\m>cia<-">: <\H>iara (obl<\z>k <\h>iary) je ka</^>d<\a> s<\z>visl<\a> nepr<\a>zdna podmno</^>ina priestoru, 

<:f,BHelv,> k<:f><:f,rSymbol,><\L><+'></e><:f,BArial,><-'><+!>E<-!><+&>3<-&><:f>,  ktor<\a> je spojit<\}>m obrazom intervalu 

<:f,2CaslonOpenFace,><+!>I<-!><:f>. Analytickou reprezent<\a>ciou 

<\h>iary je <+!>b<-!><+!>odov<\a><-!> <+!>funkcia<-!><+!> <-!>



<+C><:S+-1><:#183,9071><+!><:f160,,>



<+B><:S+-1><:A23><:A81>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#269,9071>definovan<\a>, spojit<\a> a aspo<\r> raz diferencovate</~>n<\a> na 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1><:f,2Times New Roman,>Hodnotou bodovej<:f><:f,2Times New Roman,> funkcie p<:f,2News Serif EE,>re<:f,BArial,> a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I 

<-!><:f>je bod <\h>iary ur<\h>en<\}> </Z>tvoricou homog<\i>nnych s<\z>radn<\m>c



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A96>(<:f,BArial,>a<:f>)=(<:f,BHelv,>x<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>y<:f>(<:f,BHelv,>a<:f>), 

<:f,BHelv,>z<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>h<:f>(<:f,BHelv,>a<:f>)) =<:f,BArial,> P<:f>(<:f,BHelv,>a<:f>)



<+C><:S+-1><:f160,,>



<+C><:S+-1><\H><\m>slo <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!> 

<:f,2Times New Roman CE,>naz<\}>vame<:f><+!> parametrick<\a> - krivo<\h>i<-!><+!>ara s<\z>radnica<-!> bodu 

<\h>iary, ktor<\a> vyjadruje jeho polohu na <\h>iare (Obr. 3.1). Funkcie 

<:f,BHelv,>x(u), y(u), z(u), h(u)<:f> naz<\}>vame s<\z>radnicov<\i> funkcie.



<+@><:S+-1>	



<+@><:S+-1><:f160,,>



<+C><:S+-1>	Ak je<:f,2CaslonOpenFace,> <+!>I<-!><:f> uzavret<\}> interval, hovor<\m>me o obl<\z>ku 

<\h>iary. Pri po<\h><\m>ta<\h>ovom spracovan<\m> je vhodn<\i> kv<\t>li jednotnosti z<\a>pisu voli</]> parametriz<\a>ciu obl<\z>ka 

<\h>iary na intervale <:f,2CaslonOpenFace,><+!>I<-!><:f,BTimesEEW,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>. Bodovou fun kciou je definovan<\a> orient<\a>cia obl<\z>ka 

<\h>iary <:f,BArial,>k<:f>, za<\h>iato<\h>n<\}> bod m<\a> krivo<\h>iaru s<\z>radnicu 0, koncov<\}> bod 1. Preto</^>e zobrazova</]> m<\t></^>eme len vlastn<\i> body priestoru (vzh</~>adom na kone<\h>n<\i> rozmery n<\a>kresne), hodnota 

</Z>tvrtej s<\z>radnicovej funkcie <:f,BArial,>h<:f,2Times New Roman,>(<:f,BArial,>a<:f,2Times New Roman,>) 

<:f>sa bude v z<\a>kladnom tvare analytick<\}>ch reprezent<\a>ci<\m> zobrazovan<\}>ch obl<\z>kov rovna</]> 

<:f,BArial CE,>1<:f>.



<+C><:S+-1>	Bodov<\a> funkcia je indukovan<\a> vektorovou funkciou<+!> <:f,BHelv,>r<-!>(u)=(x(u),y(u),z(u),0) 

<:f>jednej premennej definovanou  na <:f,2CaslonOpenFace,><+!>I<-!><:f>, ktorej hodografom je 

<\h>iara <:f,BArial,>k<:f>. Hodnoty vektorovej funkcie s<\z> polohov<\i> vektory bodov 

<\h>iary,<+!> <:f,BHelv,>r<-!>(a)=(x(a),y(a),z(a),0)<:f>, <:f,BHelv,>a<:f,rSymbol,><\N><:f> 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia <\h>iary  - bodov<\a> funkcia  <:A4><:f,BHelv,>(u)=(x(u),y(u),z(u),h(u)) 

<:f>pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><:f,2CaslonOpenFace,><+!>I 

<-!><:f> je ekvivalentn<\a> s in<\}>mi vyjadreniami <\h>iary



<+@><:S+-1><:f120,,>



<+@><:S+-1> 				<:f,BHelv,><+!>r<-!>=<+!>r<-!>(u)<:f>				vektorov<\a> rovnica



<+C><:S+-1><:f,BHelv,>				x=x(u), y=y(u), z=z(u)<:f>		parametrick<\i> rovnice



<+@><:S+-1><:f180,,>



<+C><:S+-1>	Ak existuj<\z> re<\a>lne <\h><\m>sla <:f,BHelv,>a<:f>, <:f,BHelv,>b<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f,2Times New Roman CE,>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>b<:f>, pre ktor<\i> plat<\m>  

<:A132>(<:f,BHelv,>a<:f>)<:f,rSymbol,>=<:f><:A133>(<:f,BHelv,>b<:f>), bod obl<\z>ka 

<\h>iary ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>a<:f>" a bod ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>b<:f>" spl<\}>vaj<\z>, a 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>b<:f>) naz<\}>vame dvojn<\a>sobn<\}> bod 

<\h>iary (Fig. 3.2). Ak existuje <:f,BHelv,>k<:f> tak<\}>chto re<\a>lnych 

<\h><\m>sel z intervalu <:f,2CaslonOpenFace,><+!>I<-!><:f>, bod sa naz<\}>va k-n<\a>sobn<\}>. Obl<\z>k 

<\h>iary sa naz<\}>va uzavret<\}>, ak  <:f,BHelv,>P<:f>(<:f,BHelv,>0<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>1<:f>).



<+@><:S+-1><:#264,9071>Deriv<\a>cia bodovej funkcie



<+@><:S+-1>				<:A22><:A82>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#279,9071>je funkcia (vektorov<\a>) vyjadruj<\z>ca pre <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  smerov<\}> vektor doty<\h>nice obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A21><:A83>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#529,9071>Jeho orient<\a>cia je zhodn<\a> s orient<\a>ciou obl<\z>ka <\h>iary v bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Bod <\h>iary, v ktorom sa men<\m> orient<\a>cia vektora doty<\h>nice, sa naz<\}>va bod vratu (kuspid<\a>lny bod).



<+@><:S+-1>Priamka, ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A84>(<:f,BHelv,>a<:f>) sa naz<\}>va doty<\h>nica.



<+@><:S+-1><:#264,9071>Bod obl<\z>ka <\h>iary, v ktorom je smerov<\}> vektor doty<\h>nice nenulov<\}>, naz<\}>vame regul<\a>rny bod.



<+@><:S+-1>Ak  <:A122><:A85>, bod <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je singul<\a>rny. 



<+@><:S+-1><:#264,9071>Bod, v ktorom je druh<\a> deriv<\a>cia bodovej funkcie <\h>iary



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1> <:A79><:A139>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#264,9071>nulov<\}>m vektorom, naz<\}>vame inflexn<\}> bod. 



<+C><:S+-1>Vlastnosti <\h>iary vyjadren<\i> v jej regul<\a>rnych bodoch pomocou deriv<\a>ci<\m> bodovej funkcie, ve</~>kost<\m> vektorov 

<:A127><:A3><:A128><:A129><:A130><:A131>, naz<\}>vame vn<\z>torn<\i> (geometrick<\i>) vlastnosti. Pri ich v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice vektorov.



<+@><:S+-1>Nech <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) pre <:f,BHelv,>a<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  je regul<\a>rny bod obl<\z>ka 

<\h>iary s analytickou reprezent<\a>ciou <:A80>(<:f,BHelv,>u<:f>).



<+@><:S+-1><+!>Jednotkov<\}> vektor doty<\h>nice<-!> <:A78>(<:f,BHelv,>a<:f>) v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka <\h>iary vyjadr<\m>me pod</~>a vz</]>ahu



<+@><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1>					<:A77>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Vektorov<\}> s<\z><\h>in vektorov prvej a druhej deriv<\a>cie funkcie 

<:A76>(<:f,BHelv,>u<:f>) je vektor, z ktor<\i>ho z<\m>skame <+!>jednotkov<\}> vektor binorm<\a>ly<-!><+!> 

<-!><:A0> v regul<\a>rnom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka 

<\h>iary 



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A75>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A74> sa naz<\}>va binorm<\a>la. 



<+C><:S+-1><+!>Jednotkov<\}> vektor (hlavnej) norm<\a>ly<-!> <:A73> v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) oobl<\z>ka <\h>iary je vektorov<\}> s<\z><\h>in jednotkov<\}>ch vektorov binorm<\a>ly a doty<\h>nice



<+C><:S+-1><:#183,4508><:f160,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2744,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A72>



<+B><:S+-1><:R><:#183,4508><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A71> sa naz<\}>va hlavn<\a> norm<\a>la.



<+C><:S+-1>	V ka</^>dom regul<\a>rnom bode obl<\z>ka <\h>iary <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) existuj<\z> tri na seba kolm<\i> jednotkov<\i> vektory 

<:A70> ur<\h>uj<\z>ce tri kolm<\i> priamky <:A69>so spolo<\h>n<\}>m bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Ka</^>d<\i> dve z nich ur<\h>uj<\z> rovinu. V</Z>etky roviny prech<\a>dzaj<\z>ce doty<\h>nicou t s<\z> dotykov<\i> roviny obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Oskula<\h>n<\a> rovina 

<:f,rSymbol,>w<:f> je ur<\h>en<\a> doty<\h>nicou a norm<\a>lou, <:f,rSymbol,>w<:f,BHelv,>=tn<:f>, rektifika<\h>n<\a> rovina 

<:f,rSymbol,>r<:f> doty<\h>nicou a binorm<\a>lou, <:f,rSymbol,>r<:f,BHelv,>=tb<:f>. Norm<\a>la a binorm<\a>la ur<\h>uj<\z> norm<\a>lov<\z> rovinu 

<:f,rSymbol,>n<:f,BHelv,>=nb<:f>. Roviny <:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a 

<:f,rSymbol,>n<:f> s<\z> na seba kolm<\i>, maj<\z> spolo<\h>n<\}> bod 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a ka</^>d<\i> dve sa pret<\m>naj<\z> v spolo<\h>nej priamke.



<+C><:S+-1>	Frenet-Serretov sprievodn<\}> trojhran <\h>iary v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je geometrick<\}> <\z>tvar (obr. 3.3) jednozna<\h>ne ur<\h>en<\}> ako prienik troch polpriestorov s hrani<\h>n<\}>mi rovinami 

<:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a <:f,rSymbol,>n<:f> a smerov<\}>mi vektormi 

<:A68> (v danom porad<\m>). Hrany s<\z> polpriamky <:A67> so spolo<\h>n<\}>m za<\h>iatkom vo vrchole trojhranu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Obl<\z>k <\h>iary v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> vn<\z>tri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vn<\z>torn<\i> vlastnosti 

<\h>iary v okol<\m> regul<\a>rneho bodu <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>).  



<+C><:S+-1><:#534,9071>	Odch<\}>lku obl<\z>ka <\h>iary od doty<\h>nice v danom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje 

<+!>prv<\a> krivos</]> <\h>iary<-!> -<+!> flexia<-!>. Je to nez<\a>porn<\i> 

<\h><\m>slo <:f,BHelv,><+&>1<-&>k<:f> vyjadren<\i> vz</]>ahom



<+C><:S+-1><:f120,,>



<+B><:S+-1><:f,BHelv,><+&>1 <-&>k<:f,rSymbol,>=<:f><:A66>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>1<-&>k=0<:f>. Ak je <:f,BHelv,><+&>1<-&>k=0<:f> v ka</^>dom regul<\a>rnom bode obl<\z>ka 

<\h>iary, ide o <\z>se<\h>ku. Priamka je <\h>iara nulovej prvej krivosti. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej krivosti . 			<+!>Polomer prvej krivosti<-!> v danom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je <\h><\m>slo <:A65>, pre <:f,BHelv,><+&>1<-&>k<:f> 

<:f,rSymbol,></y><:f> <:f,BHelv,>0<:f>. Pre <:f,BHelv,><+&>1<-&>k<:f,2Symbol,>=<:f,BHelv,>0<:f> hovor<\m>me o nekone<\h>ne ve</~>kom polomere krivosti. V oskula<\h>nej rovine 

<:f,rSymbol,>w<:f> <\h>iary<:f,rSymbol,> <:f,BHelv,>k<:f> v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> oskula<\h>n<\a> kru</^>nica 

<:f,BHelv,>h<:f> <\h>iary v danom bode. Jej stred <:f,BHelv,><+&>1<-&>S<:f> (stred prvej krivosti) je bod norm<\a>ly le</^>iaci na polpriamke ur<\h>enej bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a vektorom <:A64>(<:f,BHelv,>a<:f>) vo vzdialenosti polomeru prvej krivosti od bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>), <:A63> a jej polomer je polomer prvej krivosti 

<+&>1<:f,rSymbol,><-&>r<:f>. Oskula<\h>n<\a> kru</^>nica oskuluje (nahr<\a>dza) v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>k <\h>iary (obr. 3.3).



<+C><:S+-1><:#538,9071>	Odch<\}>lku <\h>iary od oskula<\h>nej roviny v danom neinflexnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje <+!>druh<\a> krivos</]> 

<\h>iary - torzia<-!> <:f,BHelv,><+&>2<-&>k<:f>, <\h><\m>slo vyjadren<\i> vz</]>ahom



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-2><+&><:f,BHelv,>2<-&>k<:f> <:A62>



<+C><:S+-2><:#216,9071><:f120,,>



<+C><:S+-1><:#807,9071>V inflexnom bode <\h>iary je <:f,BHelv,><+&>2<-&>k<:f,rSymbol,>=<:f,BHelv,>0<:f>. Ak je 

<:f,BHelv,><+&>2<-&>k<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> v ka</^>dom bode 

<\h>iary, le</^><\m> cel<\a> <\h>iara v oskula<\h>nej rovine, je rovinnou 

<\h>iarou. Priamka je <\h>iara nulovej flexie aj torzie. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je 

<\h>iara kon</Z>tantn<\}>ch nenulov<\}>ch krivost<\m>.



<+C><:S+-1><:#793,9071>	Rektifik<\a>cia obl<\z>ka <\h>iary je rozvinutie <\h>iary v okol<\m> dan<\i>ho bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) do rektifika<\h>nej roviny <\h>iary v tomto bode. Kon</Z>trukcia, ktorou zist<\m>me d<\e></^>ku obl<\z>ka 

<\h>iary, sa tie</^> naz<\}>va rektifik<\a>cia. V<\}>po<\h>tom mo</^>no d<\e></^>ku obl<\z>ku 

<\h>iary ur<\h>i</]> zo vz</]>ahu



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A61>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#792,9071>Stupe<\r> rovinnej <\h>iary je <\h><\m>slo ud<\a>vaj<\z>ce najv<\d><\h></Z><\m> mo</^>n<\}> po<\h>et jej priese<\h>n<\m>kov s priamkou. Priamka je 

<\h>iara prv<\i>ho stup<\r>a, ku</^>e</~>ose<\h>ky s<\z> <\h>iary druh<\i>ho stup<\r>a - kvadratick<\i>. Obl<\z>k 

<\h>iary, ktor<\}> sa s priamkou pret<\m>na najviac trikr<\a>t, je tretieho stup<\r>a - kubick<\}>, at<\o>.



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#264,9071>



@Podnadpis@<+C><:S+-1><:#284,9071>3.2 Modelovanie <\h>iar



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#528,9071>	<\H>iary v kreat<\m>vnom priestore modelujeme pomocou kreat<\m>vnych - syntetick<\}>ch reprezent<\a>ci<\m>, ktor<\i> m<\t></^>u by</]> troch z<\a>kladn<\}>ch typov.



<+C><:S+-1><:#264,9071>		I. (vlastn<\}> bod, trieda geometrick<\}>ch transform<\a>ci<\m>)



<+C><:S+-1><:#1326,9071>	Ako generuj<\z>ci princ<\m>p mo</^>no pou</^>i</]> ktor<\z>ko</~>vek triedu geometrick<\}>ch transform<\a>ci<\m>, pr<\m>p. zlo</^>en<\z> triedu geometrick<\}>ch transform<\a>ci<\m>. Bod je analyticky reprezentovan<\}> 

</Z>tvoricou homog<\i>nnych s<\z>radn<\m>c, <:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,<:f,BHelv,>1<:f>). Analytick<\a> reprezent<\a>cia triedy geometrick<\}>ch transform<\a>ci<\m> je matica - funkcia 

<:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>(<:f,BHelv,>u<:f>) definovan<\a> na <<<:f,BHelv,>0,1<:f><;>, ktorej prvky s<\z> re<\a>lne funkcie premennej 

<:f,BHelv,>u<:f> sp<\e><\r>aj<\z>ce dan<\i> predpoklady (pozri kap. 1.7). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka 

<\h>iary je bodov<\a> funkcia



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-3><:A60><+!>.<-!><:f,BHelv,><+!>T<-!><+'>4x4<-'>(u)



<+B><:S+-3><:#192,9071><:f80,2Times New Roman CE,>



<:S+-1><:#279,9071>definovan<\a> na <:f,2CaslonOpenFace,>I<:f,rSymbol,>=<:f,BHelv,><<0,1<;><:f,2Times New Roman CE,> a maj<\z>ca po</^>adovan<\i> vlastnosti (pozri kap. 3.1).



<+C><:S+-1><:#264,9071><:f,2Times New Roman CE,>	<:f>	II. (obl<\z>k <\h>iary, geometrick<\a> transform<\a>cia)



<+C><:S+-1><:#1326,9071>	Z dan<\i>ho obl<\z>ka <\h>iary mo</^>no z<\m>ska</]> in<\}> obl<\z>k, pomocou geometrickej transform<\a>cie. Obl<\z>k 

<\h>iary je analyticky reprezentovan<\}> bodovou funkciou  definovanou na 

<:f,2CaslonOpenFace,>I<:f,BITC Zapf Chancery EE,> <:f> (s dan<\}>mi vlastnos</]>ami - pozri kap. 3.1). Analytick<\a> reprezent<\a>cia geometrickej transform<\a>cie je regul<\a>rna 

</Z>tvorcov<\a> matica <:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>, ktorej prvky s<\z> re<\a>lne 

<\h><\m>sla (pozri kap. 1.3 a</^> 1.6). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka je bodov<\a> funkcia



<+B><:S+-1>						<:A59><+!>.<-!><+!><:f,BHelv,>T<-!><+'>4x4<-'><:f>



<+B><:S+-1><:#167,9071><+'><:f160,BHelv,>



<:S+-1><:#264,9071>po</^>adovan<\}>ch vlastnost<\m> na <:f,2CaslonOpenFace,>I <:f>.



<:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#264,9071>		III. (usporiadan<\a> postupnos</]> bodov, aproxim<\a>cia)



<+C><:S+-1><:#813,9071>	Analytick<\a> reprezent<\a>cia usporiadanej postupnosti <:f,BHelv,>n<:f> bodov je mapa 

<:f,BHelv,><+!>M<-!><:f> modelovan<\i>ho obl<\z>ka <\h>iary, matica typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> usporiadan<\i> 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c dan<\}>ch bodov (vlastn<\}>ch alebo nevlastn<\}>ch), 

<:f,BHelv,>P<+'>i<-'>=<:f>(<:f,BHelv,>x<+'>i<-'><:f>,<:f,BHelv,>y<+'>i<-'><:f>,<:f,BHelv,>z<+'>i<-'><:f>,<:f,BHelv,>h<+'>i<-'><:f>) v danom porad<\m>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A58>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#808,9071>Aproxim<\a>cia (interpol<\a>cia) s<\z> analyticky reprezentovan<\i> maticou 

<:f,BHelv,><+!>I<:f,2News Serif EE,><-!>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f>, typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> vhodn<\i> polynomick<\i> funkcie<:f,BHelv,> Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>) stup<\r>a 

<:f,BHelv,>n<:f>-1. Obl<\z>k <\h>iary, ktor<\}> z<\m>skame z  riadiaceho 

<\z>tvaru je analyticky reprezentovan<\}> bodovou funkciou dan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f>=<<0,1<;>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A57><:f,BHelv,><+!>M<-!><+!>.<-!><+!>I<+&>T<-&><-!><:f>(<:f,BHelv,>u<:f>)=<:A126>



<:S+-1><:#264,9071>



<:S+-1><:#264,9071>



@Podnadpis@<:S+-1><:#284,9071>3.3 Rovinn<\i> <\h>iary



<:S+-1><:#264,5270>



@<\X><\a>dka@<:S+-1><:#264,5270><+!>3.3.1 <\Z>se<\h>ka<-!>



<:S+-2><:#792,5270><\Z>se<\h>ka vznikne pos<\z>van<\m>m bodu v smere dan<\i>ho vektora (obr. 3.4).



<+B><:S+-2><:#403,5270>Syntetick<\a> reprezent<\a>cia:		(<:f,BHelv,>A<:f>,<+!> <:f,BHelv,>T<-!><+'>p<-'><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,5270>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#793,5270>	riadiaci <\z>tvar			<:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,1)							



<:S+-1><:#264,5270>			



<:S+-2>	generuj<\z>ci princ<\m>p		trieda posunut<\m> ur<\h>en<\a> vektorom 

<:A134>=(<:f,BHelv,>a<+'>1<-'><:f>, <:f,BHelv,>a<+'>2<-'><:f>, <:f,BHelv,>a<+'>3<-'><:f>, 

<:f,BHelv,>0<:f>)



<:S+-2><:#216,9071><:f120,,>



<:S+-2>					<:A56>	pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-2><:#396,9071>	



<:S+-2>	modelovan<\}> <\z>tvar		<:A24>(<:f,BHelv,>u<:f>) <:A55>



<:S+-2><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-2><:A123><:A54>		<:A125><:A53>



<:S+-2><:A124><:A86>			<:A87>



<:S+-2><:A2><:f,BHelv,>(u)<:f> = <:A1>			<:A88>



<:S+-2><:#418,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;> neexistuje.



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A89>	<:A90>		<:A91>



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A92>		<:A41>		<:A93>



<:S+-2><:#144,9071><:f80,,>



<:S+-1><:#528,9071>	V</Z>etky body <\z>se<\h>ky s<\z> inflexn<\i> body, ka</^>d<\a> rovina prech<\a>dzaj<\z>ca 

<\z>se<\h>kou je jej oskula<\h>nou rovinou. <\Z>se<\h>ka (priamka) je 

<\h>iara nulovej prvej i druhej krivosti.



<:S+-1><:#264,9071>



<:S+-1><:#264,5863><+!>3.3.2 Kru</^>nicov<\}> obl<\z>k (kru</^>nica)<-!>



<+C><:S+-1><:#543,5863>Kru</^>nicov<\}> obl<\z>k vznikne ot<\a><\h>an<\m>m bodu okolo priamky o uhly z intervalu <<0,<:f,rSymbol,>a<:f><;>. Pre 

<:f,rSymbol,>a<:f>=2<:f,rSymbol,>p<:f> vznikne kru</^>nica (obr. 3.5).



<+C><:S+-2><:#396,5863>



<+C><:S+-2><:#403,5863>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)



<:S+-2><:#396,5863>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5863>	riadiaci <\z>tvar		<:f,BHelv,>A=<:f>(<:f,BHelv,>a<:f>, 0, 0, 1), 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5863>	generuj<\z>ci princ<\m>p	trieda ot<\a><\h>an<\m> okolo <:f,2News Serif EE,>s<\z>radnicovej osi 

<:f,BHelv,>z<:f> o uhly z  intervalu <<0,<:f,rSymbol,>a<:f><;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5863>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A94> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9071><:f160,,>



<:S+-2><:R><:f><:f>	modelovan<\}> <\z>tvar	<:A20><:A95>



<:S+-2><:#418,9071>					<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>, <:f,BHelv,>a<:f> je polomer kru</^>nice



<:S+-3><:#528,9071>



<:S+-3><:#528,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-1><:A121><:A120>		<:A19><:A52>



<:S+-1><:A16><:A51>



<:S+-1><+!><:A15><:A50>		<-!><+!><:A47>



<:S+-1><:A49><:f,BHelv,>(0,0<+!><:f,2News Serif EE,>,<:f,rSymbol,><-!>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f>,0)			<:A48><:f,rSymbol,>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f><-&><-&><-&><-&><-&>



<:S+-1><:#264,9071><+!>



<:S+-1><:#264,9071>



<:S+-1><:#279,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-1><:#144,9071><:f120,,>



<:S+-3>	<+!><:A14><:A46>	<-!><+!>	<-!><+!>		<:A45>



<:S+-3><+!>	<:A135><:A44><-!>



<:S+-3><+!>	<:A25><-!><+!>	<-!><+!>	<:A42>		<:A43>



<+C><:S+-1>Kru</^>nica je rovinn<\a> <\h>iara, ktor<\a> je sama oskula<\h>nou kru</^>nicou v ka</^>dom svojom bode, polomer kru</^>nice je polomerom prvej krivosti.<:p<* >>



<:S+-1><:#264,5618><+!>Rektifik<\a>cie d<\e></^>ky obl<\z>ka kru</^>nice<-!>



<:S+-1><:#183,5618><:f160,,>



<+C><:S+-2><:#418,5618>Kocha<\q>sk<\i>ho (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je 

<:f,rSymbol,>180</p><:f>) 



<+C><:S+-2><:#396,5618>(obr. 3.6)



<:S+-2>		1. <:f,BHelv,>A<:f,rSymbol,><\N><:f><:f,BHelv,>t<:f,2News Serif EE,>,<:f,BHelv,> t<:f,rSymbol,><:A40>AB<:f>



<:S+-2><:#432,5618>		2. |<:f,"Math C,><\X><:f,BHelv,>AST<:f>|<:f,rSymbol,>=<:f>30</p>, |<:f,BHelv,>TA<+'>0<-'><:f>|<:f,rSymbol,>=<:f>3<:f,rSymbol,>.<:f>|<:f,BHelv,>SA<:f>|<:f,rSymbol,>=<:f>3<:f,BHelv,>a<:f>



<:S+-2><:#418,5618>		3. |<:f,BHelv,>AB<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f,rSymbol,>p<:f><:f,BHelv,>a<:f>



<:S+-2><:#274,9071><:f160,,>



<:S+-2><:#397,5828>D'Ocagneova (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je v intervale (30</p>, 60</p>)) 



<:S+-2><:#396,5828>(obr. 3.7).



<:S+-2><:#418,5828>		1. |<:f,BHelv,>A1<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>12<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>2B<:f>|



<:S+-2><:#418,5828>		2. <:f,BHelv,>S1<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>1<-&>T<:f>		(S2<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>2<-&>T<:f>)



<:S+-2><:#418,5828>		3. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>l<:f>, <:f,BHelv,><+&>1<-&>l<:f>||<:f,BHelv,>S1<:f>		(<:f,BHelv,>B<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>l<:f>, 

<:f,BHelv,><+&>2<-&>l<:f>||<:f,BHelv,>S2<:f>)



<:S+-2><:#418,5828>		4. <:f,BHelv,><-'><+&>1<-&>l<:f,rSymbol,><\G><:f,BHelv,>B<+&>1<-&>T<:f,rSymbol,>=<:f,BHelv,>A<+'>0<-'><:f>, |<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-2>		5. (<:f,BHelv,><-'><+&>2<-&>l<:f,rSymbol,><\G><:f,BHelv,>A<+&>2<-&>T<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f,2Times New Roman CE,>)<:f>



<:S+-2><:#216,5828><:f120,2Times New Roman CE,>



<:S+-2><:#396,5333>Sobotkova (stredov<\}> uhol obl<\z>ka AB je v intervale (0</p>, 30</p>)) 



<:S+-2><:#396,5333>(obr. 3.8.)



<:S+-2><:#396,5333>



<:S+-2>	1. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,>t<:f>,<:f,BHelv,> t<:f><:A39><:f,BHelv,>AS<:f>



<:S+-2><:#418,5333>	2. |<:f,BHelv,>AT<:f>|<:f,rSymbol,>=<:f>3<+!>.<-!>|<:f,BHelv,>AS<:f>|				



<:S+-2><:#418,5333>	3. <:f,BHelv,>TB<:f,rSymbol,><\G><:f,BHelv,>t<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-1><:#264,5333>						



<:S+-1><:#264,5333><+!>



<:S+-1><:#264,5333><+!>



@<\X><\a>dka@<:S+-1><:#264,6487><+!>3.3.3 Ku</^>e</~>ose<\h>ky<-!>



<:S+-1><:#264,6487>



<:S+-1><:#264,6487><+!>Elipsa



<:S+-1><+!>



<:S+-1><:#264,6487>Elipsu z<\m>skame ako afinn<\}> obraz kru</^>nice (obr. 3.9).



<:S+-2><:#396,6487>



<+B><:S+-2><:#403,6487>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>,<:f,BHelv,><+!>T<-!><+'>A<-'><:f>)



<:S+-2><:#396,6487>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:A13><:A97>



<:S+-2><:#418,6487>			<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-2>	generuj<\z>ci princ<\m>p	osov<\a> afinita s osou v s<\z>radnicovej osi 

<:f,BHelv,>x<:f> a dvojicou odpovedaj<\z>cich si bodov (<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) v smere 

<:A136>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>



<:S+-3>				<:A98>



<+C><:I0,0,3633,0><:S+-2>		modelovan<\}> <\z>tvar	<:A138>(<:f,BHelv,>u<:f>)<:f,rSymbol,> =<:f> 

<:A137><:A99>



<:S+-1><:#279,9071>				<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f>2<:f,rSymbol,>p<:f> pre cel<\z> elipsu



<:S+-1>				<:f,BHelv,>a<:f><;><:f,BHelv,>b<:f>, <:f,BHelv,>a<:f> je hlavn<\a>, 

<:f,BHelv,>b<:f> ved</~>aj</Z>ia polos



<:S+-1>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4283,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A100>		<:A101>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A102>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A103>			<:A104>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A105>				<:A106>



<:S+-3><:R>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-3>	<:A12><:A107>		<:A108>



<:S+-3>	<:A109>



<:S+-3>	<:A110>		<:A111>		<:A112>



<:S+-3>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Parabola<-!>                                                        



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Parabolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.10).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>, <:f,BHelv,><+!>T<-!><+'>K<-'><:f>)



<:S+-2><:R>Analytick<\i> reprezent<\a>cie:



<:S+-1>	riadiaci <\z>tvar			



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A11><:A33><:f,BHelv,>				u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,rSymbol,>		a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:I0,0,1433,0><:S+-1><:R>	generuj<\z>ci princ<\m>p



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		stredov<\a> koline<\a>cia s osou v s<\z>radnicovej osi <:f,BHelv,>x<:f>, stredom 

<:f,BHelv,>S<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou odpovedaj<\z>cich si bodov



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		 <:f,BHelv,>U<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><+'></e><:f,BHelv,><-'>U<:f,rSymbol,></b><:f>=(<:f,BHelv,>0<:f>,<:f,BHelv,>a-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-3><:R><:f160,,>



<:S+-3>		<:A32>



<+C><:I0,0,0,0><:S+-2><:#396,9071>



<+C><:I0,0,0,0><:S+-1>	modelovan<\}> <\z>tvar	<:A10><:A9><:A31>



<:S+-1>				<:A30>



<:S+-1>				<:A29>	<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - 

<:A28>



<:S+-1><:#284,9071>				<:f,rSymbol,>a<:f,BHelv,>=<:f>2<:f,rSymbol,>p <:f,2News Serif EE,>pre cel<\z> parabolu, 

<:f,rSymbol,>a<:f,2News Serif EE,>=-<:f,rSymbol,>p<:f,2News Serif EE,> pre obl<\z>k  

<:f,BHelv,>AB<:f>



<:S+-1><:#264,9071>



<+C><:S+-1><:f,2News Serif EE,>Nevlastn<\}>m bodom paraboly je bod<:f,rSymbol,> 

<:f,BHelv,>P<:f,2News Serif EE,>(<:A27><:f><:f>). Bod <:f,BHelv,>V<:f>=(<:f,BHelv,>0<:f>,-<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) sa zobraz<\m> do vrchola paraboly 

<:f,BHelv,>V<:f,rSymbol,></b><:f,rSymbol,>=<:f,BHelv,>V<+!><:f>.<:f,BHelv,>T<-!><+'>K<-'><:f><:f,rSymbol,>=<:f>



<+B><:S+-1><:A26>



<+C><:S+-1><:#528,9071>Nevlastn<\}> priese<\h>n<\m>k <:f,rSymbol,><+'></e><-'><:f> <:f,BHelv,>R 

<:f>doty<\h>n<\m>c kru</^>nice <:f,BHelv,>k <:f>v samodru</^>n<\}>ch bodoch<:f,BHelv,> A<:f>, 

<:f,BHelv,>B<:f> sa zobraz<\m> do vlastn<\i>ho bodu <:f,BHelv,>R</t><:f>, v ktorom sa pret<\m>naj<\z> doty<\h>nice koline<\a>rnej paraboly 

<:f,BHelv,>k</t><:f>.



<+C><:#264,9071>



<+C><:S+-1><:#264,9071><+!>Hyperbola<-!>



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071>Hyperbolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.11).



<:S+-1><:#264,9071>



<:S+-2><:#396,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>k<:f>, <:f,BHelv,>T<+'>K<-'><:f>)	



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,9071>	riadiaci <\z>tvar



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A8><:A113>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>,  

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,rSymbol,>	a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>



<:S+-1><:R><:#264,9071>	generuj<\z>ci princ<\m>p



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredov<\a> koline<\a>cia s osou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		v s<\z>radnicovej osi <:f,BHelv,>x<:f>,



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredom <:f,BHelv,>S<:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		odpovedaj<\z>cich si bodov



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>		<:f,BHelv,>Y=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,rSymbol,><+'></e><-'><:f,BHelv,>Y<:f,rSymbol,></b><:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>d<:f><<<:f,BHelv,>a, d<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-1><:R><:#264,9071>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A114>



<+C><:I0,0,3633,0><:S+-2><:R><:#396,9071>	modelovan<\}> <\z>tvar



<+C><:I0,0,0,0><:S+-2><:R1,12,1,720,1,1433,1,1889,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A7><:A6><:A115><:A116>							<:A117>



<:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - {<:f,BHelv,>u<+'>1<:f,2News Serif EE,><-'>,<:f,BHelv,> u<+'>2<-'><:f>}, 

<:A118>, <:A119>



<+C><:S+-1><:R><:#264,9071>Nevlastn<\i> body hyperboly s<\z> <:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>1<-'><:f>), 

<:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>2<-'><:f>), bod <:f,BHelv,>A=(0,-a,0,1)<:f> sa koline<\a>rne zobraz<\m> do vrchola



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>hyperboly <:f,BHelv,>A</t><:f><:A17>, bod <:f,BHelv,>B=(0,a,0,1)<:f> do druh<\i>ho (nezobrazen<\i>ho) vrchola 

<:A18>.<:p<* >>



@<\X><\a>dka@<:S+-1><:#264,9071>3.3.4 Cykloidy



<:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#528,9071>Cykloidy s<\z> rovinn<\i> <\h>iary, ktor<\i> vznikn<\z> zlo</^>en<\}>m pohybom bodu, vyjadren<\}>m zlo</^>en<\m>m dvoch geometrick<\}>ch transform<\a>ci<\m>.



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Ortocykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu <:f,BHelv,>A<:f> okolo danej priamky <:f,BHelv,>o<:f> (v rovine 

<:f,rSymbol,>a<:f> kolmej na <:f,BHelv,>o)<:f> a s<\z><\h>asne pos<\z>van<\m>m v smere vektora 

<:A38> kolm<\i>ho na dan<\z> priamku <:f,BHelv,> (<:A37><:f,rSymbol,><\L>a<:f>) vytvor<\m>me ortocykloidu (obr. 3.12).



<:S+-2><:#216,9071><:f120,,>



<:S+-2><:#418,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BArial CE,>T<-!><+'>P<-'><-!><:f>(<:f,BArial CE,>u<:f>)<:f,rSymbol,>=<:f,BArial CE,><+!>T<-!><+'>OP<-'><:f>(<:f,BArial CE,>u<:f>))



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,9071>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>0<:f>, 

<:f,BHelv,>a<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)



<:I0,0,2858,0><:S+-1><:#543,9071>	generuj<\z>ci princ<\m>p	<:f,2Times New Roman CE,>trieda transform<\a>ci<\m> zlo</^>en<\a> z ot<\a><\h>ania okolo osi 

<:f,BHelv,>o<:f,rSymbol,>=<:f,BHelv,>z <:f,2Times New Roman CE,><-&>a pos<\z>vania v smere s<\z>radnicovej osi 

<:f,BHelv,>x<:f> o vektor



<:S+-1>				<:A35>



<:S+-1><:#264,9071>



<:S+-2>		<:A36><:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<:S+-1><:#216,9071><:f180,,>



<:S+-1>	modelovan<\}> <\z>tvar	<:A5><:A34>



<:S+-1><:#279,9071><:f,BHelv,>				k<:f,rSymbol,></y><:f>0 je po<\h>et z<\a>vitov<-&><-!><-'><-!><-!><-'><-'><-&><-&>



<:S+-1><:#183,9071><:f160,,>



<:S+-1><:#264,9071>ortocykloida



<:S+-1><:#279,9071>	prost<\a> <:f,BHelv,> l<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a		<:f>	skr<\a>ten<\a>  

<:f,BHelv,>l<:f,rSymbol,><;><:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>			pred<\e></^>en<\a>  

<:f,BHelv,>l<:f,rSymbol,><<<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>



<:S+-1><:#264,9071>					



<:S+-1><:#264,9071>



<+B><:S+-1><:#264,9071>Obr.  3.13



<:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Epicykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu okolo priamky <:f,BHelv,><+&>1<-&>o<:f> a s<\z><\h>asne s<\z>hlasne orientovan<\}>m ot<\a><\h>an<\m>m okolo priamky 

<:f,BHelv,><+&>2<-&>o<:f> z toho ist<\i>ho smeru (<:f,BHelv,><+&>1<-&>o||<+&>2<-&>o<:f>) vytvor<\m>me epicykloidu (obr. 3.14).



<+C><:S+-1>



<:S+-2>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BHelv,>T<-!><+'>Oz'<-'><-!><:f>(u)<:f,rSymbol,>=<+!><:f,BHelv,>T<-!><+'>Ozz'<-'><:f>(u))



<:S+-2>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>, 

<:f,BHelv,>0<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)	



<:I0,0,2858,0><:S+-1>	generuj<\z>ci princ<\m>p	<:f,2News Serif EE,>z<:f>lo</^>en<\a> trieda ot<\a><\h>an<\m> okolo os<\m> 

<:f,BHelv,><+&>1<-&>o<:f,rSymbol,>=<:f,BHelv,>z<:f> a <:f,BHelv,><+&>2<-&>o<:f,rSymbol,>=<:f,BHelv,>z</t>||z



<:I0,0,2858,0><:S+-1><:f,BHelv,>				<:f><:f,BHelv,>|<+&>1<-&>o<+&>2<-&>o| <:f,rSymbol,>=<:f,BHelv,> l, 

<:f,BHelv,>k<;>0<:f>



<:I0,0,2858,0><:S+-1>
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$\overline{b}\left( a\right) $Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime \prime }$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) ,$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\overline{p}\left( u\right) =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

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

$\overline{p}\left( u\right) =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

$\overline{t}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{t}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Arial CE,34,12,0,0,0,0,0

$\infty =\left( 0,\frac{a\left( s-d\right) }{a+d},0,1\right) $Arial CE,34,12,0,0,0,0,0

$B=(0,\frac{a\left( d-s\right) }{d-a},0,1)$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \right| $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Arial CE,34,12,0,0,0,0,0

$^1k(u)=\frac{\alpha ^3a^2}{\alpha ^3a^3}=\frac 1a$Arial CE,34,11,0,0,0,0,0

$=\left( 0,s-a,0,2\right) =(0,\frac{s-a}2,0,1)=\overline{p}(\frac 34)=\left( \frac{a\,\cos \frac 32\pi }{1-\sin \frac 32\pi },\frac{\left( a-s\right) \,\sin \frac 32\pi }{1-\sin \frac 32\pi },0,1\right) $Arial CE,34,12,0,0,0,0,0

$\frac 14$Arial CE,34,12,0,0,0,0,0

$\frac 14$Arial CE,34,12,0,0,0,0,0

$=\left( \frac{a\,\cos \alpha u}{1-\sin \alpha u},\frac{\left( a-s\right) \,\sin \alpha u}{1-\sin \alpha u},0,1\right) $Arial CE,34,11,0,0,0,0,0

$=(a\,\cos \alpha u,(a-s)\,\sin \alpha u,0,1-\sin \alpha u)=$Arial CE,34,11,0,0,0,0,0

$\left( u\right) .\BF T_K=$Arial CE,34,11,0,0,0,0,0

$\BF T_K=\left( \matrix a & 0 & 0 & 0 \\ 0 & a-s & 0 & -1 \\ 0 & 0 & a & 0 \\ 0 & 0 & 0 & a\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =A\BF .\BF T_{OP}\left( u\right) =\left( a\,\sin 2k\pi u+lu,a\,\cos 2k\pi u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\left( l,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\BF T_{OP}\left( u\right) =\left( \matrix \cos 2k\pi u & -\sin 2k\pi u & 0 & 0 \\ \sin 2k\pi u & \cos 2k\pi u & 0 & 0 \\ 0 & 0 & 1 & 0 \\ l\,u & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\overline{a}$Arial CE,34,12,0,0,0,0,0

$\overline{a}$Helv,34,12,0,0,0,0,0

$\perp $Helv,34,12,0,0,0,0,0

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

$^1\rho (u)=\infty $Arial CE,34,11,0,0,0,0,0

$^1\rho (u)=a$Arial CE,34,11,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( -\cos \alpha u,-\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( -\sin \alpha u,\cos \alpha u,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( u\right) \,\,\overline{r}^{\prime \prime }\left( u\right) \,\,\overline{r}^{\prime \prime \prime }\left( u\right) \right] =0$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) \right| =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$^{\prime \prime \prime }\left( u\right) =-\alpha ^3\left( -a\,\sin \alpha u,a\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime \prime }\left( u\right) =-\alpha ^2\left( a\,\cos \alpha u,a\,\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$=\alpha \,\sqrt{a^2\,\sin ^2\alpha u+a^2\,\cos ^2\alpha u}=\alpha a$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( u\right) |=\sqrt{a_1^2+a_2^2+a_3^2}=d$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( u\right) =\left( a_1,a_2,a_3,0\right) $Arial CE,34,11,0,0,0,0,0

$=A\BF .\BF T_P\left( u\right) =\left( x_A+u\,a_1,y_A+u\,a_2,z_A+u\,a_3,1\right) $Arial CE,34,11,0,0,0,0,0

$\BF T_P\left( u\right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ u\,a_1 & u\,a_2 & u\,a_3 & 1\endmatrix \right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}\left( u\right) =$Arial CE,34,12,0,0,0,0,0

$\BF M=\left( \left( x_0,y_0,z_0,1\right) \quad \left( x_1,y_1,z_1,0\right) \ \,...\ \left( x_{n-1},y_{n-1},z_{n-1},1\right) \right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{p}\left( u\right) =\overline{r}\left( u\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}\left( u\right) =\left( x_A,y_A,z_A,1\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$d=\overset{1}\to{\underset{0}\to{\int }}\sqrt{\overline{r}^{\prime }\left( u\right) \BF .\overline{r}^{\prime }\left( u\right) }du$Century Schoolbook CE,18,13,0,0,0,0,0

$=\frac{\left[ \overline{r}^{\prime }\left( a\right) \,\overline{r}^{\prime \prime }\left( a\right) \,\overline{r}^{\prime \prime \prime }\left( a\right) \right] \,}{\left| \overline{r}^{\prime }\left( a\right) \,\times \overline{r}^{\prime \prime }\left( a\right) \right| ^2}$Arial CE,34,11,0,0,0,0,0

$$\left| ^1SP\left( a\right) \right| =^1\rho $$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}$Arial CE,34,12,0,0,0,0,0

$^1\rho =\frac 1{^1k}$Century Schoolbook CE,18,13,0,0,0,0,0

$\frac{\left| \overline{r}^{\prime }\left( a\right) \,\times \overline{r}^{\prime \prime }\left( a\right) \right| }{\left| \overline{r}^{\prime }\left( a\right) \right| ^3}$Times New Roman CE,18,12,0,0,0,0,0

$\overrightarrow{t},\ \overrightarrow{b},\ \overrightarrow{n}$Times New Roman CE,18,12,0,0,0,0,0

$\overline{b},\ \overline{n},\ \,\overline{t}$Arial CE,34,11,0,0,0,0,0

$t\perp n\perp b\perp t$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{t}\left( a\right) \perp \overline{b}\left( a\right) \perp \overline{n}\left( a\right) \perp \overline{t}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( a\right) =\overline{b}\left( a\right) \times \overline{t}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{b}\left( a\right) $Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{b}\left( a\right) =\frac{\overline{\BF r}^{\prime }\left( a\right) \times \overline{\BF r}^{\prime \prime }\left( a\right) }{\left| \overline{\BF r}^{\prime }\left( a\right) \times \overline{\BF r}^{\prime \prime }\left( a\right) \right| }$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{t}\left( a\right) =\frac{\overline{\BF r}^{\prime }\left( a\right) }{\left| \overline{\BF r}^{\prime }\left( a\right) \right| }$Times New Roman CE,18,14,0,0,0,0,0

$\overline{t}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}^{\prime \prime }$Times New Roman CE,18,14,0,0,0,0,0

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

$\left( u\right) =\left( x\left( u\right) ,\ y\left( u\right) ,\ z\left( u\right) ,\ h\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }(u)=(x^{\prime }\left( u\right) ,\,y^{\prime }\left( u\right) ,\,z^{\prime }\left( u\right) ,\,0)$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) =\left( x^{\prime }\left( a\right) ,\,y^{\prime }\left( a\right) ,\,z^{\prime }\left( a\right) ,\,0\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}^{\prime }$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$^{\prime \prime }\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) \right| =0$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{t}\left( u\right) =\frac{\left( a_1,a_2,a_3,0\right) }d$Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( u\right) =\overline{0}$Arial CE,34,11,0,0,0,0,0

$^1k(u)=\frac 0{d^3}$Arial CE,34,11,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\BF T_{Oz}\left( u\right) =\left( \matrix \cos \alpha u & \sin \alpha u & 0 & 0 \\ -\sin \alpha u & \cos \alpha u & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =A\BF .\BF T_{Oz}\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Times New Roman CE,18,14,0,0,0,0,0

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

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\BF T_A=\left( \matrix a & 0 & 0 & 0 \\ 0 & b & 0 & 0 \\ 0 & 0 & a & 0 \\ 0 & 0 & 0 & a\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) .\BF T_A=\left( a\,\cos \alpha u,b\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime }\left( u\right) =\alpha \left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left| \overline{p}^{^{\prime }}\left( u\right) \right| =\alpha \,\sqrt{a^2\,\sin ^2\alpha u+b^2\,\cos ^2\alpha u}=\alpha d$Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime \prime }\left( u\right) =-\alpha ^2\left( a\,\cos \alpha u,b\,\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime \prime \prime }\left( u\right) =-\alpha ^3\left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left[ \overline{p}^{\prime }\left( u\right) \,\,\overline{p}^{\prime \prime }\left( u\right) \,\,\overline{p}^{\prime \prime \prime }\left( u\right) \right] =0$Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime }\left( u\right) \times \overline{p}^{\prime \prime }\left( u\right) =(0,0,\alpha ^3ab,0)$Arial CE,34,11,0,0,0,0,0

$\left| \overline{p}^{\prime }\left( u\right) \times \overline{p}^{\prime \prime }\left( u\right) \right| =\alpha ^3ab$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\frac 1d\left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( u\right) =\frac 1d\left( b\,\cos \alpha u,-a\,\sin \alpha u,0,0\right) $Arial CE,34,12,0,0,0,0,0

$^1k(u)=\frac{\alpha ^3ab}{\alpha ^3d^3}=\frac{ab}{d^3}$Arial CE,34,12,0,0,0,0,0

$^1\rho (u)=\frac{d^3}{ab}$Arial CE,34,12,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,12,0,0,0,0,0

$\BF T_K=\left( \matrix d & 0 & 0 & 0 \\ 0 & d-s & 0 & -1 \\ 0 & 0 & d & 0 \\ 0 & 0 & 0 & d\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) .T_K$Helv,34,11,0,0,0,0,0

$=\left( ad\,\cos \alpha u,a\left( d-s\right) \,\sin \alpha u,0,-a\,\sin \alpha u+d\right) =$Arial CE,34,12,0,0,0,0,0

$=\left( \frac{ad\,\cos \alpha u}{d-a\,\sin \alpha u},\frac{a\left( d-s\right) \,\sin \alpha u}{d-a\,\sin \alpha u},0,1\right) $Arial CE,34,12,0,0,0,0,0

$u_1=\frac{\arcsin \frac da}\alpha $Arial CE,34,12,0,0,0,0,0

$u_2=\pi -\frac{\arcsin \frac da}\alpha $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( u\right) =\alpha \left( -a\,\sin \alpha u,a\,\cos \alpha u,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$|\overline{r}$Arial CE,34,11,0,0,0,0,0

$\overset{n-1}\to{\underset{i=0}\to{\sum }}P_iPl_i\left( u\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

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

$^{\prime \prime }\left( a\right) ,$Times New Roman CE,18,14,0,0,0,0,0

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

$^{\prime \prime \prime }\left( a\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

$\overline{a}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\overline{s}=\left( 0,b-a,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\left( a\right) =\left( x^{\prime \prime }\left( a\right) ,y^{\prime \prime }\left( a\right) ,z^{\prime \prime }\left( a\right) ,0\right) $
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@Nadpis@<:#312,9071><+!>3 <\H>IARY<-!><+!> ROZ</J><\M>REN<\I>HO euKlidOVSK<\I>HO pRIeSTORU 

<:f,rSymbol,><+'></e><:f,BArial,><-'>E<+&><:f,BHelv,>3<-!><-&><:f>
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<:#264,9071><:f220,2Times New Roman CE,>



<:#264,9071><:f220,2Times New Roman CE,>



@Podnadpis@<:#284,9071><:f,2Times New Roman CE,>3.1 Defin<\M>CIA a Vn<\Z>tOrn<\I> VLASTNOSTI 

<\H>IAR<:f>



<:#264,9071><:f220,,>



<+C><:S+-1><:#548,9071><+">Defin<\m>cia<-">: <\H>iara (obl<\z>k <\h>iary) je ka</^>d<\a> s<\z>visl<\a> nepr<\a>zdna podmno</^>ina priestoru, 

<:f,BHelv,> k<:f><:f,rSymbol,><\L><+'></e><:f,BArial,><-'><+!>E<-!><+&>3<-&><:f>,  ktor<\a> je spojit<\}>m obrazom intervalu 

<:f,2CaslonOpenFace,><+!>I<-!><:f>. Analytickou reprezent<\a>ciou 

<\h>iary je <+!>b<-!><+!>odov<\a><-!> <+!>funkcia<-!><+!> <-!>



<+C><:S+-1><:#183,9071><+!><:f160,,>



<+B><:S+-1><:A23><:A81>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#269,9071>definovan<\a>, spojit<\a> a aspo<\r> raz diferencovate</~>n<\a> na 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1><:f,2Times New Roman,>Hodnotou bodovej<:f><:f,2Times New Roman,> funkcie p<:f,2News Serif EE,>re<:f,BArial,> a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I 

<-!><:f>je bod <\h>iary ur<\h>en<\}> </Z>tvoricou homog<\i>nnych s<\z>radn<\m>c



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A96>(<:f,BArial,>a<:f>)=(<:f,BHelv,>x<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>y<:f>(<:f,BHelv,>a<:f>), 

<:f,BHelv,>z<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>h<:f>(<:f,BHelv,>a<:f>)) =<:f,BArial,> P<:f>(<:f,BHelv,>a<:f>)



<+C><:S+-1><:f160,,>



<+C><:S+-1><\H><\m>slo <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!> 

<:f,2Times New Roman CE,>naz<\}>vame<:f><+!> parametrick<\a> - krivo<\h>i<-!><+!>ara s<\z>radnica<-!> bodu 

<\h>iary, ktor<\a> vyjadruje jeho polohu na <\h>iare (Obr. 3.1). Funkcie 

<:f,BHelv,>x(u), y(u), z(u), h(u)<:f> naz<\}>vame s<\z>radnicov<\i> funkcie.



<+@><:S+-1>	



<+@><:S+-1><:f160,,>



<+C><:S+-1>	Ak je<:f,2CaslonOpenFace,> <+!>I<-!><:f> uzavret<\}> interval, hovor<\m>me o obl<\z>ku 

<\h>iary. Pri po<\h><\m>ta<\h>ovom spracovan<\m> je vhodn<\i> kv<\t>li jednotnosti z<\a>pisu voli</]> parametriz<\a>ciu obl<\z>ka 

<\h>iary na intervale <:f,2CaslonOpenFace,><+!>I<-!><:f,BTimesEEW,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>. Bodovou fun kciou je definovan<\a> orient<\a>cia obl<\z>ka 

<\h>iary <:f,BArial,>k<:f>, za<\h>iato<\h>n<\}> bod m<\a> krivo<\h>iaru s<\z>radnicu 0, koncov<\}> bod 1. Preto</^>e zobrazova</]> m<\t></^>eme len vlastn<\i> body priestoru (vzh</~>adom na kone<\h>n<\i> rozmery n<\a>kresne), hodnota 

</Z>tvrtej s<\z>radnicovej funkcie <:f,BArial,>h<:f,2Times New Roman,>(<:f,BArial,>a<:f,2Times New Roman,>) 

<:f>sa bude v z<\a>kladnom tvare analytick<\}>ch reprezent<\a>ci<\m> zobrazovan<\}>ch obl<\z>kov rovna</]> 

<:f,BArial CE,>1<:f>.



<+C><:S+-1>	Bodov<\a> funkcia je indukovan<\a> vektorovou funkciou<+!> <:f,BHelv,>r<-!>(u)=(x(u),y(u),z(u),0) 

<:f>jednej premennej definovanou  na <:f,2CaslonOpenFace,><+!>I<-!><:f>, ktorej hodografom je 

<\h>iara <:f,BArial,>k<:f>. Hodnoty vektorovej funkcie s<\z> polohov<\i> vektory bodov 

<\h>iary,<+!> <:f,BHelv,>r<-!>(a)=(x(a),y(a),z(a),0)<:f>, <:f,BHelv,>a<:f,rSymbol,><\N><:f> 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia <\h>iary  - bodov<\a> funkcia  <:A4><:f,BHelv,>(u)=(x(u),y(u),z(u),h(u)) 

<:f>pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><:f,2CaslonOpenFace,><+!>I 

<-!><:f> je ekvivalentn<\a> s in<\}>mi vyjadreniami <\h>iary



<+@><:S+-1><:f120,,>



<+@><:S+-1> 				<:f,BHelv,><+!>r<-!>=<+!>r<-!>(u)<:f>				vektorov<\a> rovnica



<+C><:S+-1><:f,BHelv,>				x=x(u), y=y(u), z=z(u)<:f>		parametrick<\i> rovnice



<+@><:S+-1><:f180,,>



<+C><:S+-1>	Ak existuj<\z> re<\a>lne <\h><\m>sla <:f,BHelv,>a<:f>, <:f,BHelv,>b<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f,2Times New Roman CE,>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>b<:f>, pre ktor<\i> plat<\m>  

<:A132>(<:f,BHelv,>a<:f>)<:f,rSymbol,>=<:f><:A133>(<:f,BHelv,>b<:f>), bod obl<\z>ka 

<\h>iary ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>a<:f>" a bod ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>b<:f>" spl<\}>vaj<\z>, a 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>b<:f>) naz<\}>vame dvojn<\a>sobn<\}> bod 

<\h>iary (Fig. 3.2). Ak existuje <:f,BHelv,>k<:f> tak<\}>chto re<\a>lnych 

<\h><\m>sel z intervalu <:f,2CaslonOpenFace,><+!>I<-!><:f>, bod sa naz<\}>va k-n<\a>sobn<\}>. Obl<\z>k 

<\h>iary sa naz<\}>va uzavret<\}>, ak  <:f,BHelv,>P<:f>(<:f,BHelv,>0<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>1<:f>).



<+@><:S+-1><:#264,9071>Deriv<\a>cia bodovej funkcie



<+@><:S+-1>				<:A22><:A82>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#279,9071>je funkcia (vektorov<\a>) vyjadruj<\z>ca pre <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  smerov<\}> vektor doty<\h>nice obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A21><:A83>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#529,9071>Jeho orient<\a>cia je zhodn<\a> s orient<\a>ciou obl<\z>ka <\h>iary v bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Bod <\h>iary, v ktorom sa men<\m> orient<\a>cia vektora doty<\h>nice, sa naz<\}>va bod vratu (kuspid<\a>lny bod).



<+@><:S+-1>Priamka, ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A84>(<:f,BHelv,>a<:f>) sa naz<\}>va doty<\h>nica.



<+@><:S+-1><:#264,9071>Bod obl<\z>ka <\h>iary, v ktorom je smerov<\}> vektor doty<\h>nice nenulov<\}>, naz<\}>vame regul<\a>rny bod.



<+@><:S+-1>Ak  <:A122><:A85>, bod <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je singul<\a>rny. 



<+@><:S+-1><:#264,9071>Bod, v ktorom je druh<\a> deriv<\a>cia bodovej funkcie <\h>iary



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1> <:A79><:A139>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#264,9071>nulov<\}>m vektorom, naz<\}>vame inflexn<\}> bod. 



<+C><:S+-1>Vlastnosti <\h>iary vyjadren<\i> v jej regul<\a>rnych bodoch pomocou deriv<\a>ci<\m> bodovej funkcie, ve</~>kost<\m> vektorov 

<:A127><:A3><:A128><:A129><:A130><:A131>, naz<\}>vame vn<\z>torn<\i> (geometrick<\i>) vlastnosti. Pri ich v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice vektorov.



<+@><:S+-1>Nech <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) pre <:f,BHelv,>a<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  je regul<\a>rny bod obl<\z>ka 

<\h>iary s analytickou reprezent<\a>ciou <:A80>(<:f,BHelv,>u<:f>).



<+@><:S+-1><+!>Jednotkov<\}> vektor doty<\h>nice<-!> <:A78>(<:f,BHelv,>a<:f>) v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka <\h>iary vyjadr<\m>me pod</~>a vz</]>ahu



<+@><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1>					<:A77>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Vektorov<\}> s<\z><\h>in vektorov prvej a druhej deriv<\a>cie funkcie 

<:A76>(<:f,BHelv,>u<:f>) je vektor, z ktor<\i>ho z<\m>skame <+!>jednotkov<\}> vektor binorm<\a>ly<-!><+!> 

<-!><:A0> v regul<\a>rnom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka 

<\h>iary 



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A75>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A74> sa naz<\}>va binorm<\a>la. 



<+C><:S+-1><+!>Jednotkov<\}> vektor (hlavnej) norm<\a>ly<-!> <:A73> v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) oobl<\z>ka <\h>iary je vektorov<\}> s<\z><\h>in jednotkov<\}>ch vektorov binorm<\a>ly a doty<\h>nice



<+C><:S+-1><:#183,4508><:f160,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2744,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A72>



<+B><:S+-1><:R><:#183,4508><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A71> sa naz<\}>va hlavn<\a> norm<\a>la.



<+C><:S+-1>	V ka</^>dom regul<\a>rnom bode obl<\z>ka <\h>iary <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) existuj<\z> tri na seba kolm<\i> jednotkov<\i> vektory 

<:A70> ur<\h>uj<\z>ce tri kolm<\i> priamky <:A69>so spolo<\h>n<\}>m bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Ka</^>d<\i> dve z nich ur<\h>uj<\z> rovinu. V</Z>etky roviny prech<\a>dzaj<\z>ce doty<\h>nicou t s<\z> dotykov<\i> roviny obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Oskula<\h>n<\a> rovina 

<:f,rSymbol,>w<:f> je ur<\h>en<\a> doty<\h>nicou a norm<\a>lou, <:f,rSymbol,>w<:f,BHelv,>=tn<:f>, rektifika<\h>n<\a> rovina 

<:f,rSymbol,>r<:f> doty<\h>nicou a binorm<\a>lou, <:f,rSymbol,>r<:f,BHelv,>=tb<:f>. Norm<\a>la a binorm<\a>la ur<\h>uj<\z> norm<\a>lov<\z> rovinu 

<:f,rSymbol,>n<:f,BHelv,>=nb<:f>. Roviny <:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a 

<:f,rSymbol,>n<:f> s<\z> na seba kolm<\i>, maj<\z> spolo<\h>n<\}> bod 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a ka</^>d<\i> dve sa pret<\m>naj<\z> v spolo<\h>nej priamke.



<+C><:S+-1>	Frenet-Serretov sprievodn<\}> trojhran <\h>iary v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je geometrick<\}> <\z>tvar (obr. 3.3) jednozna<\h>ne ur<\h>en<\}> ako prienik troch polpriestorov s hrani<\h>n<\}>mi rovinami 

<:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a <:f,rSymbol,>n<:f> a smerov<\}>mi vektormi 

<:A68> (v danom porad<\m>). Hrany s<\z> polpriamky <:A67> so spolo<\h>n<\}>m za<\h>iatkom vo vrchole trojhranu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Obl<\z>k <\h>iary v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> vn<\z>tri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vn<\z>torn<\i> vlastnosti 

<\h>iary v okol<\m> regul<\a>rneho bodu <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>).  



<+C><:S+-1><:#534,9071>	Odch<\}>lku obl<\z>ka <\h>iary od doty<\h>nice v danom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje 

<+!>prv<\a> krivos</]> <\h>iary<-!> -<+!> flexia<-!>. Je to nez<\a>porn<\i> 

<\h><\m>slo <:f,BHelv,><+&>1<-&>k<:f> vyjadren<\i> vz</]>ahom



<+C><:S+-1><:f120,,>



<+B><:S+-1><:f,BHelv,><+&>1 <-&>k<:f,rSymbol,>=<:f><:A66>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>1<-&>k=0<:f>. Ak je <:f,BHelv,><+&>1<-&>k=0<:f> v ka</^>dom regul<\a>rnom bode obl<\z>ka 

<\h>iary, ide o <\z>se<\h>ku. Priamka je <\h>iara nulovej prvej krivosti. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej krivosti . 			<+!>Polomer prvej krivosti<-!> v danom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je <\h><\m>slo <:A65>, pre <:f,BHelv,><+&>1<-&>k<:f> 

<:f,rSymbol,></y><:f> <:f,BHelv,>0<:f>. Pre <:f,BHelv,><+&>1<-&>k<:f,2Symbol,>=<:f,BHelv,>0<:f> hovor<\m>me o nekone<\h>ne ve</~>kom polomere krivosti. V oskula<\h>nej rovine 

<:f,rSymbol,>w<:f> <\h>iary<:f,rSymbol,> <:f,BHelv,>k<:f> v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> oskula<\h>n<\a> kru</^>nica 

<:f,BHelv,>h<:f> <\h>iary v danom bode. Jej stred <:f,BHelv,><+&>1<-&>S<:f> (stred prvej krivosti) je bod norm<\a>ly le</^>iaci na polpriamke ur<\h>enej bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a vektorom <:A64>(<:f,BHelv,>a<:f>) vo vzdialenosti polomeru prvej krivosti od bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>), <:A63> a jej polomer je polomer prvej krivosti 

<+&>1<:f,rSymbol,><-&>r<:f>. Oskula<\h>n<\a> kru</^>nica oskuluje (nahr<\a>dza) v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>k <\h>iary (obr. 3.3).



<+C><:S+-1><:#538,9071>	Odch<\}>lku <\h>iary od oskula<\h>nej roviny v danom neinflexnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje <+!>druh<\a> krivos</]> 

<\h>iary - torzia<-!> <:f,BHelv,><+&>2<-&>k<:f>, <\h><\m>slo vyjadren<\i> vz</]>ahom



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-2><+&><:f,BHelv,>2<-&>k<:f> <:A62>



<+C><:S+-2><:#216,9071><:f120,,>



<+C><:S+-1><:#807,9071>V inflexnom bode <\h>iary je <:f,BHelv,><+&>2<-&>k<:f,rSymbol,>=<:f,BHelv,>0<:f>. Ak je 

<:f,BHelv,><+&>2<-&>k<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> v ka</^>dom bode 

<\h>iary, le</^><\m> cel<\a> <\h>iara v oskula<\h>nej rovine, je rovinnou 

<\h>iarou. Priamka je <\h>iara nulovej flexie aj torzie. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je 

<\h>iara kon</Z>tantn<\}>ch nenulov<\}>ch krivost<\m>.



<+C><:S+-1><:#793,9071>	Rektifik<\a>cia obl<\z>ka <\h>iary je rozvinutie <\h>iary v okol<\m> dan<\i>ho bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) do rektifika<\h>nej roviny <\h>iary v tomto bode. Kon</Z>trukcia, ktorou zist<\m>me d<\e></^>ku obl<\z>ka 

<\h>iary, sa tie</^> naz<\}>va rektifik<\a>cia. V<\}>po<\h>tom mo</^>no d<\e></^>ku obl<\z>ku 

<\h>iary ur<\h>i</]> zo vz</]>ahu



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A61>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#792,9071>Stupe<\r> rovinnej <\h>iary je <\h><\m>slo ud<\a>vaj<\z>ce najv<\d><\h></Z><\m> mo</^>n<\}> po<\h>et jej priese<\h>n<\m>kov s priamkou. Priamka je 

<\h>iara prv<\i>ho stup<\r>a, ku</^>e</~>ose<\h>ky s<\z> <\h>iary druh<\i>ho stup<\r>a - kvadratick<\i>. Obl<\z>k 

<\h>iary, ktor<\}> sa s priamkou pret<\m>na najviac trikr<\a>t, je tretieho stup<\r>a - kubick<\}>, at<\o>.



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#264,9071>



@Podnadpis@<+C><:S+-1><:#284,9071>3.2 Modelovanie <\h>iar



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#528,9071>	<\H>iary v kreat<\m>vnom priestore modelujeme pomocou kreat<\m>vnych - syntetick<\}>ch reprezent<\a>ci<\m>, ktor<\i> m<\t></^>u by</]> troch z<\a>kladn<\}>ch typov.



<+C><:S+-1><:#264,9071>		I. (vlastn<\}> bod, trieda geometrick<\}>ch transform<\a>ci<\m>)



<+C><:S+-1><:#1326,9071>	Ako generuj<\z>ci princ<\m>p mo</^>no pou</^>i</]> ktor<\z>ko</~>vek triedu geometrick<\}>ch transform<\a>ci<\m>, pr<\m>p. zlo</^>en<\z> triedu geometrick<\}>ch transform<\a>ci<\m>. Bod je analyticky reprezentovan<\}> 

</Z>tvoricou homog<\i>nnych s<\z>radn<\m>c, <:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,<:f,BHelv,>1<:f>). Analytick<\a> reprezent<\a>cia triedy geometrick<\}>ch transform<\a>ci<\m> je matica - funkcia 

<:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>(<:f,BHelv,>u<:f>) definovan<\a> na <<<:f,BHelv,>0,1<:f><;>, ktorej prvky s<\z> re<\a>lne funkcie premennej 

<:f,BHelv,>u<:f> sp<\e><\r>aj<\z>ce dan<\i> predpoklady (pozri kap. 1.7). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka 

<\h>iary je bodov<\a> funkcia



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-3><:A60><+!>.<-!><:f,BHelv,><+!>T<-!><+'>4x4<-'>(u)



<+B><:S+-3><:#192,9071><:f80,2Times New Roman CE,>



<:S+-1><:#279,9071>definovan<\a> na <:f,2CaslonOpenFace,>I<:f,rSymbol,>=<:f,BHelv,><<0,1<;><:f,2Times New Roman CE,> a maj<\z>ca po</^>adovan<\i> vlastnosti (pozri kap. 3.1).



<+C><:S+-1><:#264,9071><:f,2Times New Roman CE,>	<:f>	II. (obl<\z>k <\h>iary, geometrick<\a> transform<\a>cia)



<+C><:S+-1><:#1326,9071>	Z dan<\i>ho obl<\z>ka <\h>iary mo</^>no z<\m>ska</]> in<\}> obl<\z>k, pomocou geometrickej transform<\a>cie. Obl<\z>k 

<\h>iary je analyticky reprezentovan<\}> bodovou funkciou  definovanou na 

<:f,2CaslonOpenFace,>I<:f,BITC Zapf Chancery EE,> <:f> (s dan<\}>mi vlastnos</]>ami - pozri kap. 3.1). Analytick<\a> reprezent<\a>cia geometrickej transform<\a>cie je regul<\a>rna 

</Z>tvorcov<\a> matica <:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>, ktorej prvky s<\z> re<\a>lne 

<\h><\m>sla (pozri kap. 1.3 a</^> 1.6). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka je bodov<\a> funkcia



<+B><:S+-1>						<:A59><+!>.<-!><+!><:f,BHelv,>T<-!><+'>4x4<-'><:f>



<+B><:S+-1><:#167,9071><+'><:f160,BHelv,>



<:S+-1><:#264,9071>po</^>adovan<\}>ch vlastnost<\m> na <:f,2CaslonOpenFace,>I <:f>.



<:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#264,9071>		III. (usporiadan<\a> postupnos</]> bodov, aproxim<\a>cia)



<+C><:S+-1><:#813,9071>	Analytick<\a> reprezent<\a>cia usporiadanej postupnosti <:f,BHelv,>n<:f> bodov je mapa 

<:f,BHelv,><+!>M<-!><:f> modelovan<\i>ho obl<\z>ka <\h>iary, matica typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> usporiadan<\i> 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c dan<\}>ch bodov (vlastn<\}>ch alebo nevlastn<\}>ch), 

<:f,BHelv,>P<+'>i<-'>=<:f>(<:f,BHelv,>x<+'>i<-'><:f>,<:f,BHelv,>y<+'>i<-'><:f>,<:f,BHelv,>z<+'>i<-'><:f>,<:f,BHelv,>h<+'>i<-'><:f>) v danom porad<\m>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A58>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#808,9071>Aproxim<\a>cia (interpol<\a>cia) s<\z> analyticky reprezentovan<\i> maticou 

<:f,BHelv,><+!>I<:f,2News Serif EE,><-!>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f>, typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> vhodn<\i> polynomick<\i> funkcie<:f,BHelv,> Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>) stup<\r>a 

<:f,BHelv,>n<:f>-1. Obl<\z>k <\h>iary, ktor<\}> z<\m>skame z  riadiaceho 

<\z>tvaru je analyticky reprezentovan<\}> bodovou funkciou dan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f>=<<0,1<;>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A57><:f,BHelv,><+!>M<-!><+!>.<-!><+!>I<+&>T<-&><-!><:f>(<:f,BHelv,>u<:f>)=<:A126>



<:S+-1><:#264,9071>



<:S+-1><:#264,9071>



@Podnadpis@<:S+-1><:#284,9071>3.3 Rovinn<\i> <\h>iary



<:S+-1><:#264,5270>



@<\X><\a>dka@<:S+-1><:#264,5270><+!>3.3.1 <\Z>se<\h>ka<-!>



<:S+-2><:#792,5270><\Z>se<\h>ka vznikne pos<\z>van<\m>m bodu v smere dan<\i>ho vektora (obr. 3.4).



<+B><:S+-2><:#403,5270>Syntetick<\a> reprezent<\a>cia:		(<:f,BHelv,>A<:f>,<+!> <:f,BHelv,>T<-!><+'>p<-'><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,5270>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#793,5270>	riadiaci <\z>tvar			<:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,1)							



<:S+-1><:#264,5270>			



<:S+-2>	generuj<\z>ci princ<\m>p		trieda posunut<\m> ur<\h>en<\a> vektorom 

<:A134>=(<:f,BHelv,>a<+'>1<-'><:f>, <:f,BHelv,>a<+'>2<-'><:f>, <:f,BHelv,>a<+'>3<-'><:f>, 

<:f,BHelv,>0<:f>)



<:S+-2><:#216,9071><:f120,,>



<:S+-2>					<:A56>	pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-2><:#396,9071>	



<:S+-2>	modelovan<\}> <\z>tvar		<:A24>(<:f,BHelv,>u<:f>) <:A55>



<:S+-2><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-2><:A123><:A54>		<:A125><:A53>



<:S+-2><:A124><:A86>			<:A87>



<:S+-2><:A2><:f,BHelv,>(u)<:f> = <:A1>			<:A88>



<:S+-2><:#418,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;> neexistuje.



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A89>	<:A90>		<:A91>



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A92>		<:A41>		<:A93>



<:S+-2><:#144,9071><:f80,,>



<:S+-1><:#528,9071>	V</Z>etky body <\z>se<\h>ky s<\z> inflexn<\i> body, ka</^>d<\a> rovina prech<\a>dzaj<\z>ca 

<\z>se<\h>kou je jej oskula<\h>nou rovinou. <\Z>se<\h>ka (priamka) je 

<\h>iara nulovej prvej i druhej krivosti.



<:S+-1><:#264,9071>



<:S+-1><:#264,5863><+!>3.3.2 Kru</^>nicov<\}> obl<\z>k (kru</^>nica)<-!>



<+C><:S+-1><:#543,5863>Kru</^>nicov<\}> obl<\z>k vznikne ot<\a><\h>an<\m>m bodu okolo priamky o uhly z intervalu <<0,<:f,rSymbol,>a<:f><;>. Pre 

<:f,rSymbol,>a<:f>=2<:f,rSymbol,>p<:f> vznikne kru</^>nica (obr. 3.5).



<+C><:S+-2><:#396,5863>



<+C><:S+-2><:#403,5863>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)



<:S+-2><:#396,5863>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5863>	riadiaci <\z>tvar		<:f,BHelv,>A=<:f>(<:f,BHelv,>a<:f>, 0, 0, 1), 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5863>	generuj<\z>ci princ<\m>p	trieda ot<\a><\h>an<\m> okolo <:f,2News Serif EE,>s<\z>radnicovej osi 

<:f,BHelv,>z<:f> o uhly z  intervalu <<0,<:f,rSymbol,>a<:f><;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5863>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A94> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9071><:f160,,>



<:S+-2><:R><:f><:f>	modelovan<\}> <\z>tvar	<:A20><:A95>



<:S+-2><:#418,9071>					<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>, <:f,BHelv,>a<:f> je polomer kru</^>nice



<:S+-3><:#528,9071>



<:S+-3><:#528,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-1><:A121><:A120>		<:A19><:A52>



<:S+-1><:A16><:A51>



<:S+-1><+!><:A15><:A50>		<-!><+!><:A47>



<:S+-1><:A49><:f,BHelv,>(0,0<+!><:f,2News Serif EE,>,<:f,rSymbol,><-!>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f>,0)			<:A48><:f,rSymbol,>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f><-&><-&><-&><-&><-&>



<:S+-1><:#264,9071><+!>



<:S+-1><:#264,9071>



<:S+-1><:#279,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-1><:#144,9071><:f120,,>



<:S+-3>	<+!><:A14><:A46>	<-!><+!>	<-!><+!>		<:A45>



<:S+-3><+!>	<:A135><:A44><-!>



<:S+-3><+!>	<:A25><-!><+!>	<-!><+!>	<:A42>		<:A43>



<+C><:S+-1>Kru</^>nica je rovinn<\a> <\h>iara, ktor<\a> je sama oskula<\h>nou kru</^>nicou v ka</^>dom svojom bode, polomer kru</^>nice je polomerom prvej krivosti.<:p<* >>



<:S+-1><:#264,5618><+!>Rektifik<\a>cie d<\e></^>ky obl<\z>ka kru</^>nice<-!>



<:S+-1><:#183,5618><:f160,,>



<+C><:S+-2><:#418,5618>Kocha<\q>sk<\i>ho (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je 

<:f,rSymbol,>180</p><:f>) 



<+C><:S+-2><:#396,5618>(obr. 3.6)



<:S+-2>		1. <:f,BHelv,>A<:f,rSymbol,><\N><:f><:f,BHelv,>t<:f,2News Serif EE,>,<:f,BHelv,> t<:f,rSymbol,><:A40>AB<:f>



<:S+-2><:#432,5618>		2. |<:f,"Math C,><\X><:f,BHelv,>AST<:f>|<:f,rSymbol,>=<:f>30</p>, |<:f,BHelv,>TA<+'>0<-'><:f>|<:f,rSymbol,>=<:f>3<:f,rSymbol,>.<:f>|<:f,BHelv,>SA<:f>|<:f,rSymbol,>=<:f>3<:f,BHelv,>a<:f>



<:S+-2><:#418,5618>		3. |<:f,BHelv,>AB<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f,rSymbol,>p<:f><:f,BHelv,>a<:f>



<:S+-2><:#274,9071><:f160,,>



<:S+-2><:#397,5828>D'Ocagneova (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je v intervale (30</p>, 60</p>)) 



<:S+-2><:#396,5828>(obr. 3.7).



<:S+-2><:#418,5828>		1. |<:f,BHelv,>A1<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>12<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>2B<:f>|



<:S+-2><:#418,5828>		2. <:f,BHelv,>S1<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>1<-&>T<:f>		(S2<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>2<-&>T<:f>)



<:S+-2><:#418,5828>		3. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>l<:f>, <:f,BHelv,><+&>1<-&>l<:f>||<:f,BHelv,>S1<:f>		(<:f,BHelv,>B<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>l<:f>, 

<:f,BHelv,><+&>2<-&>l<:f>||<:f,BHelv,>S2<:f>)



<:S+-2><:#418,5828>		4. <:f,BHelv,><-'><+&>1<-&>l<:f,rSymbol,><\G><:f,BHelv,>B<+&>1<-&>T<:f,rSymbol,>=<:f,BHelv,>A<+'>0<-'><:f>, |<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-2>		5. (<:f,BHelv,><-'><+&>2<-&>l<:f,rSymbol,><\G><:f,BHelv,>A<+&>2<-&>T<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f,2Times New Roman CE,>)<:f>



<:S+-2><:#216,5828><:f120,2Times New Roman CE,>



<:S+-2><:#396,5333>Sobotkova (stredov<\}> uhol obl<\z>ka AB je v intervale (0</p>, 30</p>)) 



<:S+-2><:#396,5333>(obr. 3.8.)



<:S+-2><:#396,5333>



<:S+-2>	1. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,>t<:f>,<:f,BHelv,> t<:f><:A39><:f,BHelv,>AS<:f>



<:S+-2><:#418,5333>	2. |<:f,BHelv,>AT<:f>|<:f,rSymbol,>=<:f>3<+!>.<-!>|<:f,BHelv,>AS<:f>|				



<:S+-2><:#418,5333>	3. <:f,BHelv,>TB<:f,rSymbol,><\G><:f,BHelv,>t<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-1><:#264,5333>						



<:S+-1><:#264,5333><+!>



<:S+-1><:#264,5333><+!>



@<\X><\a>dka@<:S+-1><:#264,6487><+!>3.3.3 Ku</^>e</~>ose<\h>ky<-!>



<:S+-1><:#264,6487>



<:S+-1><:#264,6487><+!>Elipsa



<:S+-1><+!>



<:S+-1><:#264,6487>Elipsu z<\m>skame ako afinn<\}> obraz kru</^>nice (obr. 3.9).



<:S+-2><:#396,6487>



<+B><:S+-2><:#403,6487>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>,<:f,BHelv,><+!>T<-!><+'>A<-'><:f>)



<:S+-2><:#396,6487>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:A13><:A97>



<:S+-2><:#418,6487>			<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-2>	generuj<\z>ci princ<\m>p	osov<\a> afinita s osou v s<\z>radnicovej osi 

<:f,BHelv,>x<:f> a dvojicou odpovedaj<\z>cich si bodov (<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) v smere 

<:A136>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>



<:S+-3>				<:A98>



<+C><:I0,0,3633,0><:S+-2>		modelovan<\}> <\z>tvar	<:A138>(<:f,BHelv,>u<:f>)<:f,rSymbol,> =<:f> 

<:A137><:A99>



<:S+-1><:#279,9071>				<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f>2<:f,rSymbol,>p<:f> pre cel<\z> elipsu



<:S+-1>				<:f,BHelv,>a<:f><;><:f,BHelv,>b<:f>, <:f,BHelv,>a<:f> je hlavn<\a>, 

<:f,BHelv,>b<:f> ved</~>aj</Z>ia polos



<:S+-1>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4283,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A100>		<:A101>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A102>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A103>			<:A104>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A105>				<:A106>



<:S+-3><:R>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-3>	<:A12><:A107>		<:A108>



<:S+-3>	<:A109>



<:S+-3>	<:A110>		<:A111>		<:A112>



<:S+-3>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Parabola<-!>                                                        



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Parabolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.10).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>, <:f,BHelv,><+!>T<-!><+'>K<-'><:f>)



<:S+-2><:R>Analytick<\i> reprezent<\a>cie:



<:S+-1>	riadiaci <\z>tvar			



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A11><:A33><:f,BHelv,>				u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,rSymbol,>		a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:I0,0,1433,0><:S+-1><:R>	generuj<\z>ci princ<\m>p



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		stredov<\a> koline<\a>cia s osou v s<\z>radnicovej osi <:f,BHelv,>x<:f>, stredom 

<:f,BHelv,>S<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou odpovedaj<\z>cich si bodov



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		 <:f,BHelv,>U<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><+'></e><:f,BHelv,><-'>U<:f,rSymbol,></b><:f>=(<:f,BHelv,>0<:f>,<:f,BHelv,>a-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-3><:R><:f160,,>



<:S+-3>		<:A32>



<+C><:I0,0,0,0><:S+-2><:#396,9071>



<+C><:I0,0,0,0><:S+-1>	modelovan<\}> <\z>tvar	<:A10><:A9><:A31>



<:S+-1>				<:A30>



<:S+-1>				<:A29>	<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - 

<:A28>



<:S+-1><:#284,9071>				<:f,rSymbol,>a<:f,BHelv,>=<:f>2<:f,rSymbol,>p <:f,2News Serif EE,>pre cel<\z> parabolu, 

<:f,rSymbol,>a<:f,2News Serif EE,>=-<:f,rSymbol,>p<:f,2News Serif EE,> pre obl<\z>k  

<:f,BHelv,>AB<:f>



<:S+-1><:#264,9071>



<+C><:S+-1><:f,2News Serif EE,>Nevlastn<\}>m bodom paraboly je bod<:f,rSymbol,> 

<:f,BHelv,>P<:f,2News Serif EE,>(<:A27><:f><:f>). Bod <:f,BHelv,>V<:f>=(<:f,BHelv,>0<:f>,-<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) sa zobraz<\m> do vrchola paraboly 

<:f,BHelv,>V<:f,rSymbol,></b><:f,rSymbol,>=<:f,BHelv,>V<+!><:f>.<:f,BHelv,>T<-!><+'>K<-'><:f><:f,rSymbol,>=<:f>



<+B><:S+-1><:A26>



<+C><:S+-1><:#528,9071>Nevlastn<\}> priese<\h>n<\m>k <:f,rSymbol,><+'></e><-'><:f> <:f,BHelv,>R 

<:f>doty<\h>n<\m>c kru</^>nice <:f,BHelv,>k <:f>v samodru</^>n<\}>ch bodoch<:f,BHelv,> A<:f>, 

<:f,BHelv,>B<:f> sa zobraz<\m> do vlastn<\i>ho bodu <:f,BHelv,>R</t><:f>, v ktorom sa pret<\m>naj<\z> doty<\h>nice koline<\a>rnej paraboly 

<:f,BHelv,>k</t><:f>.



<+C><:#264,9071>



<+C><:S+-1><:#264,9071><+!>Hyperbola<-!>



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071>Hyperbolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.11).



<:S+-1><:#264,9071>



<:S+-2><:#396,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>k<:f>, <:f,BHelv,>T<+'>K<-'><:f>)	



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,9071>	riadiaci <\z>tvar



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A8><:A113>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>,  

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,rSymbol,>	a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>



<:S+-1><:R><:#264,9071>	generuj<\z>ci princ<\m>p



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredov<\a> koline<\a>cia s osou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		v s<\z>radnicovej osi <:f,BHelv,>x<:f>,



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredom <:f,BHelv,>S<:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		odpovedaj<\z>cich si bodov



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>		<:f,BHelv,>Y=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,rSymbol,><+'></e><-'><:f,BHelv,>Y<:f,rSymbol,></b><:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>d<:f><<<:f,BHelv,>a, d<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-1><:R><:#264,9071>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A114>



<+C><:I0,0,3633,0><:S+-2><:R><:#396,9071>	modelovan<\}> <\z>tvar



<+C><:I0,0,0,0><:S+-2><:R1,12,1,720,1,1433,1,1889,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A7><:A6><:A115><:A116>							<:A117>



<:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - {<:f,BHelv,>u<+'>1<:f,2News Serif EE,><-'>,<:f,BHelv,> u<+'>2<-'><:f>}, 

<:A118>, <:A119>



<+C><:S+-1><:R><:#264,9071>Nevlastn<\i> body hyperboly s<\z> <:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>1<-'><:f>), 

<:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>2<-'><:f>), bod <:f,BHelv,>A=(0,-a,0,1)<:f> sa koline<\a>rne zobraz<\m> do vrchola



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>hyperboly <:f,BHelv,>A</t><:f><:A17>, bod <:f,BHelv,>B=(0,a,0,1)<:f> do druh<\i>ho (nezobrazen<\i>ho) vrchola 

<:A18>.<:p<* >>



@<\X><\a>dka@<:S+-1><:#264,9071>3.3.4 Cykloidy



<:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#528,9071>Cykloidy s<\z> rovinn<\i> <\h>iary, ktor<\i> vznikn<\z> zlo</^>en<\}>m pohybom bodu, vyjadren<\}>m zlo</^>en<\m>m dvoch geometrick<\}>ch transform<\a>ci<\m>.



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Ortocykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu <:f,BHelv,>A<:f> okolo danej priamky <:f,BHelv,>o<:f> (v rovine 

<:f,rSymbol,>a<:f> kolmej na <:f,BHelv,>o)<:f> a s<\z><\h>asne pos<\z>van<\m>m v smere vektora 

<:A38> kolm<\i>ho na dan<\z> priamku <:f,BHelv,> (<:A37><:f,rSymbol,><\L>a<:f>) vytvor<\m>me ortocykloidu (obr. 3.12).



<:S+-2><:#216,9071><:f120,,>



<:S+-2><:#418,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BArial CE,>T<-!><+'>P<-'><-!><:f>(<:f,BArial CE,>u<:f>)<:f,rSymbol,>=<:f,BArial CE,><+!>T<-!><+'>OP<-'><:f>(<:f,BArial CE,>u<:f>))



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,9071>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>0<:f>, 

<:f,BHelv,>a<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)



<:I0,0,2858,0><:S+-1><:#543,9071>	generuj<\z>ci princ<\m>p	<:f,2Times New Roman CE,>trieda transform<\a>ci<\m> zlo</^>en<\a> z ot<\a><\h>ania okolo osi 

<:f,BHelv,>o<:f,rSymbol,>=<:f,BHelv,>z <:f,2Times New Roman CE,><-&>a pos<\z>vania v smere s<\z>radnicovej osi 

<:f,BHelv,>x<:f> o vektor



<:S+-1>				<:A35>



<:S+-1><:#264,9071>



<:S+-2>		<:A36><:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<:S+-1><:#216,9071><:f180,,>



<:S+-1>	modelovan<\}> <\z>tvar	<:A5><:A34>



<:S+-1><:#279,9071><:f,BHelv,>				k<:f,rSymbol,></y><:f>0 je po<\h>et z<\a>vitov<-&><-!><-'><-!><-!><-'><-'><-&><-&>



<:S+-1><:#183,9071><:f160,,>



<:S+-1><:#264,9071>ortocykloida



<:S+-1><:#279,9071>	prost<\a> <:f,BHelv,> l<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a		<:f>	skr<\a>ten<\a>  

<:f,BHelv,>l<:f,rSymbol,><;><:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>			pred<\e></^>en<\a>  

<:f,BHelv,>l<:f,rSymbol,><<<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>



<:S+-1><:#264,9071>					



<:S+-1><:#264,9071>



<+B><:S+-1><:#264,9071>Obr.  3.13



<:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Epicykloida<-!>



<+C><:S+-1><:#530,9071>Ot<\a><\h>an<\m>m bodu okolo priamky <:f,BHelv,><+&>1<-&>o<:f> a s<\z><\h>asne s<\z>hlasne orientovan<\}>m ot<\a><\h>an<\m>m okolo priamky 

<:f,BHelv,><+&>2<-&>o<:f> z toho ist<\i>ho smeru (<:f,BHelv,><+&>1<-&>o||<+&>2<-&>o<:f>) vytvor<\m>me epicykloidu (obr. 3.14).



<+C><:S+-1><:#264,9071>



<:S+-2><:#418,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BHelv,>T<-!><+'>Oz'<-'><-!><:f>(u)<:f,rSymbol,>=<+!><:f,BHelv,>T<-!><+'>Ozz'<-'><:f>(u))



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,9071>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>, 

<:f,BHelv,>0<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)	



<:I0,0,2858,0><:S+-1><:#284,9071>	generuj<\z>ci princ<\m>p	<:f,2News Serif EE,>z<:f>lo</^>en<\a> trieda ot<\a><\h>an<\m> okolo os<\m> 

<:f,BHelv,><+&>1<-&>o<:f,rSymbol,>=<:f,BHelv,>z<:f> a <:f,BHelv,><+&>2<-&>o<:f,rSymbol,>=<:f,BHelv,>z</t>||z



<:I0,0,2858,0><:S+-1><:#274,9071><:f,BHelv,>				<:f><:f,BHelv,>|<+&>1<-&>o<+&>2<-&>o| <:f,rSymbol,>=<:f,BHelv,> l, 

<:f,BHelv,>k<;>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>
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$\overline{b}\left( a\right) $Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime \prime }$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) ,$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\overline{p}\left( u\right) =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

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

$\overline{p}\left( u\right) =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

$\overline{t}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{t}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Arial CE,34,12,0,0,0,0,0

$\infty =\left( 0,\frac{a\left( s-d\right) }{a+d},0,1\right) $Arial CE,34,12,0,0,0,0,0

$B=(0,\frac{a\left( d-s\right) }{d-a},0,1)$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \right| $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Arial CE,34,12,0,0,0,0,0

$^1k(u)=\frac{\alpha ^3a^2}{\alpha ^3a^3}=\frac 1a$Arial CE,34,11,0,0,0,0,0

$=\left( 0,s-a,0,2\right) =(0,\frac{s-a}2,0,1)=\overline{p}(\frac 34)=\left( \frac{a\,\cos \frac 32\pi }{1-\sin \frac 32\pi },\frac{\left( a-s\right) \,\sin \frac 32\pi }{1-\sin \frac 32\pi },0,1\right) $Arial CE,34,12,0,0,0,0,0

$\frac 14$Arial CE,34,12,0,0,0,0,0

$\frac 14$Arial CE,34,12,0,0,0,0,0

$=\left( \frac{a\,\cos \alpha u}{1-\sin \alpha u},\frac{\left( a-s\right) \,\sin \alpha u}{1-\sin \alpha u},0,1\right) $Arial CE,34,11,0,0,0,0,0

$=(a\,\cos \alpha u,(a-s)\,\sin \alpha u,0,1-\sin \alpha u)=$Arial CE,34,11,0,0,0,0,0

$\left( u\right) .\BF T_K=$Arial CE,34,11,0,0,0,0,0

$\BF T_K=\left( \matrix a & 0 & 0 & 0 \\ 0 & a-s & 0 & -1 \\ 0 & 0 & a & 0 \\ 0 & 0 & 0 & a\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =A\BF .\BF T_{OP}\left( u\right) =\left( a\,\sin 2k\pi u+lu,a\,\cos 2k\pi u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\left( l,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\BF T_{OP}\left( u\right) =\left( \matrix \cos 2k\pi u & -\sin 2k\pi u & 0 & 0 \\ \sin 2k\pi u & \cos 2k\pi u & 0 & 0 \\ 0 & 0 & 1 & 0 \\ l\,u & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\overline{a}$Arial CE,34,12,0,0,0,0,0

$\overline{a}$Helv,34,12,0,0,0,0,0

$\perp $Helv,34,12,0,0,0,0,0

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

$^1\rho (u)=\infty $Arial CE,34,11,0,0,0,0,0

$^1\rho (u)=a$Arial CE,34,11,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( -\cos \alpha u,-\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( -\sin \alpha u,\cos \alpha u,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( u\right) \,\,\overline{r}^{\prime \prime }\left( u\right) \,\,\overline{r}^{\prime \prime \prime }\left( u\right) \right] =0$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) \right| =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$^{\prime \prime \prime }\left( u\right) =-\alpha ^3\left( -a\,\sin \alpha u,a\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime \prime }\left( u\right) =-\alpha ^2\left( a\,\cos \alpha u,a\,\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$=\alpha \,\sqrt{a^2\,\sin ^2\alpha u+a^2\,\cos ^2\alpha u}=\alpha a$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( u\right) |=\sqrt{a_1^2+a_2^2+a_3^2}=d$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( u\right) =\left( a_1,a_2,a_3,0\right) $Arial CE,34,11,0,0,0,0,0

$=A\BF .\BF T_P\left( u\right) =\left( x_A+u\,a_1,y_A+u\,a_2,z_A+u\,a_3,1\right) $Arial CE,34,11,0,0,0,0,0

$\BF T_P\left( u\right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ u\,a_1 & u\,a_2 & u\,a_3 & 1\endmatrix \right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}\left( u\right) =$Arial CE,34,12,0,0,0,0,0

$\BF M=\left( \left( x_0,y_0,z_0,1\right) \quad \left( x_1,y_1,z_1,0\right) \ \,...\ \left( x_{n-1},y_{n-1},z_{n-1},1\right) \right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{p}\left( u\right) =\overline{r}\left( u\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}\left( u\right) =\left( x_A,y_A,z_A,1\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$d=\overset{1}\to{\underset{0}\to{\int }}\sqrt{\overline{r}^{\prime }\left( u\right) \BF .\overline{r}^{\prime }\left( u\right) }du$Century Schoolbook CE,18,13,0,0,0,0,0

$=\frac{\left[ \overline{r}^{\prime }\left( a\right) \,\overline{r}^{\prime \prime }\left( a\right) \,\overline{r}^{\prime \prime \prime }\left( a\right) \right] \,}{\left| \overline{r}^{\prime }\left( a\right) \,\times \overline{r}^{\prime \prime }\left( a\right) \right| ^2}$Arial CE,34,11,0,0,0,0,0

$$\left| ^1SP\left( a\right) \right| =^1\rho $$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}$Arial CE,34,12,0,0,0,0,0

$^1\rho =\frac 1{^1k}$Century Schoolbook CE,18,13,0,0,0,0,0

$\frac{\left| \overline{r}^{\prime }\left( a\right) \,\times \overline{r}^{\prime \prime }\left( a\right) \right| }{\left| \overline{r}^{\prime }\left( a\right) \right| ^3}$Times New Roman CE,18,12,0,0,0,0,0

$\overrightarrow{t},\ \overrightarrow{b},\ \overrightarrow{n}$Times New Roman CE,18,12,0,0,0,0,0

$\overline{b},\ \overline{n},\ \,\overline{t}$Arial CE,34,11,0,0,0,0,0

$t\perp n\perp b\perp t$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{t}\left( a\right) \perp \overline{b}\left( a\right) \perp \overline{n}\left( a\right) \perp \overline{t}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( a\right) =\overline{b}\left( a\right) \times \overline{t}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{b}\left( a\right) $Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{b}\left( a\right) =\frac{\overline{\BF r}^{\prime }\left( a\right) \times \overline{\BF r}^{\prime \prime }\left( a\right) }{\left| \overline{\BF r}^{\prime }\left( a\right) \times \overline{\BF r}^{\prime \prime }\left( a\right) \right| }$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{t}\left( a\right) =\frac{\overline{\BF r}^{\prime }\left( a\right) }{\left| \overline{\BF r}^{\prime }\left( a\right) \right| }$Times New Roman CE,18,14,0,0,0,0,0

$\overline{t}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}^{\prime \prime }$Times New Roman CE,18,14,0,0,0,0,0

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

$\left( u\right) =\left( x\left( u\right) ,\ y\left( u\right) ,\ z\left( u\right) ,\ h\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }(u)=(x^{\prime }\left( u\right) ,\,y^{\prime }\left( u\right) ,\,z^{\prime }\left( u\right) ,\,0)$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) =\left( x^{\prime }\left( a\right) ,\,y^{\prime }\left( a\right) ,\,z^{\prime }\left( a\right) ,\,0\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}^{\prime }$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$^{\prime \prime }\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) \right| =0$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{t}\left( u\right) =\frac{\left( a_1,a_2,a_3,0\right) }d$Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( u\right) =\overline{0}$Arial CE,34,11,0,0,0,0,0

$^1k(u)=\frac 0{d^3}$Arial CE,34,11,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\BF T_{Oz}\left( u\right) =\left( \matrix \cos \alpha u & \sin \alpha u & 0 & 0 \\ -\sin \alpha u & \cos \alpha u & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =A\BF .\BF T_{Oz}\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Times New Roman CE,18,14,0,0,0,0,0

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

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\BF T_A=\left( \matrix a & 0 & 0 & 0 \\ 0 & b & 0 & 0 \\ 0 & 0 & a & 0 \\ 0 & 0 & 0 & a\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) .\BF T_A=\left( a\,\cos \alpha u,b\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime }\left( u\right) =\alpha \left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left| \overline{p}^{^{\prime }}\left( u\right) \right| =\alpha \,\sqrt{a^2\,\sin ^2\alpha u+b^2\,\cos ^2\alpha u}=\alpha d$Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime \prime }\left( u\right) =-\alpha ^2\left( a\,\cos \alpha u,b\,\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime \prime \prime }\left( u\right) =-\alpha ^3\left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left[ \overline{p}^{\prime }\left( u\right) \,\,\overline{p}^{\prime \prime }\left( u\right) \,\,\overline{p}^{\prime \prime \prime }\left( u\right) \right] =0$Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime }\left( u\right) \times \overline{p}^{\prime \prime }\left( u\right) =(0,0,\alpha ^3ab,0)$Arial CE,34,11,0,0,0,0,0

$\left| \overline{p}^{\prime }\left( u\right) \times \overline{p}^{\prime \prime }\left( u\right) \right| =\alpha ^3ab$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\frac 1d\left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( u\right) =\frac 1d\left( b\,\cos \alpha u,-a\,\sin \alpha u,0,0\right) $Arial CE,34,12,0,0,0,0,0

$^1k(u)=\frac{\alpha ^3ab}{\alpha ^3d^3}=\frac{ab}{d^3}$Arial CE,34,12,0,0,0,0,0

$^1\rho (u)=\frac{d^3}{ab}$Arial CE,34,12,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,12,0,0,0,0,0

$\BF T_K=\left( \matrix d & 0 & 0 & 0 \\ 0 & d-s & 0 & -1 \\ 0 & 0 & d & 0 \\ 0 & 0 & 0 & d\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) .T_K$Helv,34,11,0,0,0,0,0

$=\left( ad\,\cos \alpha u,a\left( d-s\right) \,\sin \alpha u,0,-a\,\sin \alpha u+d\right) =$Arial CE,34,12,0,0,0,0,0

$=\left( \frac{ad\,\cos \alpha u}{d-a\,\sin \alpha u},\frac{a\left( d-s\right) \,\sin \alpha u}{d-a\,\sin \alpha u},0,1\right) $Arial CE,34,12,0,0,0,0,0

$u_1=\frac{\arcsin \frac da}\alpha $Arial CE,34,12,0,0,0,0,0

$u_2=\pi -\frac{\arcsin \frac da}\alpha $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( u\right) =\alpha \left( -a\,\sin \alpha u,a\,\cos \alpha u,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$|\overline{r}$Arial CE,34,11,0,0,0,0,0

$\overset{n-1}\to{\underset{i=0}\to{\sum }}P_iPl_i\left( u\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

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

$^{\prime \prime }\left( a\right) ,$Times New Roman CE,18,14,0,0,0,0,0

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

$^{\prime \prime \prime }\left( a\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

$\overline{a}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\overline{s}=\left( 0,b-a,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\left( a\right) =\left( x^{\prime \prime }\left( a\right) ,y^{\prime \prime }\left( a\right) ,z^{\prime \prime }\left( a\right) ,0\right) $
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@Nadpis@<:#312,9071><+!>3 <\H>IARY<-!><+!> ROZ</J><\M>REN<\I>HO euKlidOVSK<\I>HO pRIeSTORU 

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



<:#264,9071><:f220,,>



<:#264,9071><:f220,2Times New Roman CE,>



<:#264,9071><:f220,2Times New Roman CE,>



@Podnadpis@<:#284,9071><:f,2Times New Roman CE,>3.1 Defin<\M>CIA a Vn<\Z>tOrn<\I> VLASTNOSTI 

<\H>IAR<:f>



<:#264,9071><:f220,,>



<+C><:S+-1><:#548,9071><+">Defin<\m>cia<-">: <\H>iara (obl<\z>k <\h>iary) je ka</^>d<\a> s<\z>visl<\a> nepr<\a>zdna podmno</^>ina priestoru, 

<:f,BHelv,> k<:f><:f,rSymbol,><\L><+'></e><:f,BArial,><-'><+!>E<-!><+&>3<-&><:f>,  ktor<\a> je spojit<\}>m obrazom intervalu 

<:f,2CaslonOpenFace,><+!>I<-!><:f>. Analytickou reprezent<\a>ciou 

<\h>iary je <+!>b<-!><+!>odov<\a><-!> <+!>funkcia<-!><+!> <-!>



<+C><:S+-1><:#183,9071><+!><:f160,,>



<+B><:S+-1><:A23><:A81>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#269,9071>definovan<\a>, spojit<\a> a aspo<\r> raz diferencovate</~>n<\a> na 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1><:f,2Times New Roman,>Hodnotou bodovej<:f><:f,2Times New Roman,> funkcie p<:f,2News Serif EE,>re<:f,BArial,> a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I 

<-!><:f>je bod <\h>iary ur<\h>en<\}> </Z>tvoricou homog<\i>nnych s<\z>radn<\m>c



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A96>(<:f,BArial,>a<:f>)=(<:f,BHelv,>x<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>y<:f>(<:f,BHelv,>a<:f>), 

<:f,BHelv,>z<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>h<:f>(<:f,BHelv,>a<:f>)) =<:f,BArial,> P<:f>(<:f,BHelv,>a<:f>)



<+C><:S+-1><:f160,,>



<+C><:S+-1><\H><\m>slo <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!> 

<:f,2Times New Roman CE,>naz<\}>vame<:f><+!> parametrick<\a> - krivo<\h>i<-!><+!>ara s<\z>radnica<-!> bodu 

<\h>iary, ktor<\a> vyjadruje jeho polohu na <\h>iare (Obr. 3.1). Funkcie 

<:f,BHelv,>x(u), y(u), z(u), h(u)<:f> naz<\}>vame s<\z>radnicov<\i> funkcie.



<+@><:S+-1>	



<+@><:S+-1><:f160,,>



<+C><:S+-1>	Ak je<:f,2CaslonOpenFace,> <+!>I<-!><:f> uzavret<\}> interval, hovor<\m>me o obl<\z>ku 

<\h>iary. Pri po<\h><\m>ta<\h>ovom spracovan<\m> je vhodn<\i> kv<\t>li jednotnosti z<\a>pisu voli</]> parametriz<\a>ciu obl<\z>ka 

<\h>iary na intervale <:f,2CaslonOpenFace,><+!>I<-!><:f,BTimesEEW,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>. Bodovou fun kciou je definovan<\a> orient<\a>cia obl<\z>ka 

<\h>iary <:f,BArial,>k<:f>, za<\h>iato<\h>n<\}> bod m<\a> krivo<\h>iaru s<\z>radnicu 0, koncov<\}> bod 1. Preto</^>e zobrazova</]> m<\t></^>eme len vlastn<\i> body priestoru (vzh</~>adom na kone<\h>n<\i> rozmery n<\a>kresne), hodnota 

</Z>tvrtej s<\z>radnicovej funkcie <:f,BArial,>h<:f,2Times New Roman,>(<:f,BArial,>a<:f,2Times New Roman,>) 

<:f>sa bude v z<\a>kladnom tvare analytick<\}>ch reprezent<\a>ci<\m> zobrazovan<\}>ch obl<\z>kov rovna</]> 

<:f,BArial CE,>1<:f>.



<+C><:S+-1>	Bodov<\a> funkcia je indukovan<\a> vektorovou funkciou<+!> <:f,BHelv,>r<-!>(u)=(x(u),y(u),z(u),0) 

<:f>jednej premennej definovanou  na <:f,2CaslonOpenFace,><+!>I<-!><:f>, ktorej hodografom je 

<\h>iara <:f,BArial,>k<:f>. Hodnoty vektorovej funkcie s<\z> polohov<\i> vektory bodov 

<\h>iary,<+!> <:f,BHelv,>r<-!>(a)=(x(a),y(a),z(a),0)<:f>, <:f,BHelv,>a<:f,rSymbol,><\N><:f> 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia <\h>iary  - bodov<\a> funkcia  <:A4><:f,BHelv,>(u)=(x(u),y(u),z(u),h(u)) 

<:f>pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><:f,2CaslonOpenFace,><+!>I 

<-!><:f> je ekvivalentn<\a> s in<\}>mi vyjadreniami <\h>iary



<+@><:S+-1><:f120,,>



<+@><:S+-1> 				<:f,BHelv,><+!>r<-!>=<+!>r<-!>(u)<:f>				vektorov<\a> rovnica



<+C><:S+-1><:f,BHelv,>				x=x(u), y=y(u), z=z(u)<:f>		parametrick<\i> rovnice



<+@><:S+-1><:f180,,>



<+C><:S+-1>	Ak existuj<\z> re<\a>lne <\h><\m>sla <:f,BHelv,>a<:f>, <:f,BHelv,>b<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f,2Times New Roman CE,>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>b<:f>, pre ktor<\i> plat<\m>  

<:A132>(<:f,BHelv,>a<:f>)<:f,rSymbol,>=<:f><:A133>(<:f,BHelv,>b<:f>), bod obl<\z>ka 

<\h>iary ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>a<:f>" a bod ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>b<:f>" spl<\}>vaj<\z>, a 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>b<:f>) naz<\}>vame dvojn<\a>sobn<\}> bod 

<\h>iary (Fig. 3.2). Ak existuje <:f,BHelv,>k<:f> tak<\}>chto re<\a>lnych 

<\h><\m>sel z intervalu <:f,2CaslonOpenFace,><+!>I<-!><:f>, bod sa naz<\}>va k-n<\a>sobn<\}>. Obl<\z>k 

<\h>iary sa naz<\}>va uzavret<\}>, ak  <:f,BHelv,>P<:f>(<:f,BHelv,>0<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>1<:f>).



<+@><:S+-1><:#264,9071>Deriv<\a>cia bodovej funkcie



<+@><:S+-1>				<:A22><:A82>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#279,9071>je funkcia (vektorov<\a>) vyjadruj<\z>ca pre <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  smerov<\}> vektor doty<\h>nice obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A21><:A83>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Jeho orient<\a>cia je zhodn<\a> s orient<\a>ciou obl<\z>ka <\h>iary v bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Bod <\h>iary, v ktorom sa men<\m> orient<\a>cia vektora doty<\h>nice, sa naz<\}>va bod vratu (kuspid<\a>lny bod).



<+@><:S+-1>Priamka, ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A84>(<:f,BHelv,>a<:f>) sa naz<\}>va doty<\h>nica.



<+@><:S+-1>Bod obl<\z>ka <\h>iary, v ktorom je smerov<\}> vektor doty<\h>nice nenulov<\}>, naz<\}>vame regul<\a>rny bod.



<+@><:S+-1>Ak  <:A122><:A85>, bod <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je singul<\a>rny. 



<+@><:S+-1>Bod, v ktorom je druh<\a> deriv<\a>cia bodovej funkcie <\h>iary



<+@><:S+-1><:f120,,>



<+B><:S+-1> <:A79><:A139>



<+@><:S+-1><:f160,,>



<+@><:S+-1>nulov<\}>m vektorom, naz<\}>vame inflexn<\}> bod. 



<+C><:S+-1>Vlastnosti <\h>iary vyjadren<\i> v jej regul<\a>rnych bodoch pomocou deriv<\a>ci<\m> bodovej funkcie, ve</~>kost<\m> vektorov 

<:A127><:A3><:A128><:A129><:A130><:A131>, naz<\}>vame vn<\z>torn<\i> (geometrick<\i>) vlastnosti. Pri ich v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice vektorov.



<+@><:S+-1>Nech <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) pre <:f,BHelv,>a<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  je regul<\a>rny bod obl<\z>ka 

<\h>iary s analytickou reprezent<\a>ciou <:A80>(<:f,BHelv,>u<:f>).



<+@><:S+-1><+!>Jednotkov<\}> vektor doty<\h>nice<-!> <:A78>(<:f,BHelv,>a<:f>) v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka <\h>iary vyjadr<\m>me pod</~>a vz</]>ahu



<+@><:S+-1><:f120,,>



<+C><:S+-1>					<:A77>



<+C><:S+-1><:f160,,>



<+C><:S+-1>Vektorov<\}> s<\z><\h>in vektorov prvej a druhej deriv<\a>cie funkcie 

<:A76>(<:f,BHelv,>u<:f>) je vektor, z ktor<\i>ho z<\m>skame <+!>jednotkov<\}> vektor binorm<\a>ly<-!><+!> 

<-!><:A0> v regul<\a>rnom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka 

<\h>iary 



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A75>



<+C><:S+-1><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A74> sa naz<\}>va binorm<\a>la. 



<+C><:S+-1><+!>Jednotkov<\}> vektor (hlavnej) norm<\a>ly<-!> <:A73> v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) oobl<\z>ka <\h>iary je vektorov<\}> s<\z><\h>in jednotkov<\}>ch vektorov binorm<\a>ly a doty<\h>nice



<+C><:S+-1><:f160,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2744,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A72>



<+B><:S+-1><:R><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A71> sa naz<\}>va hlavn<\a> norm<\a>la.



<+C><:S+-1>	V ka</^>dom regul<\a>rnom bode obl<\z>ka <\h>iary <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) existuj<\z> tri na seba kolm<\i> jednotkov<\i> vektory 

<:A70> ur<\h>uj<\z>ce tri kolm<\i> priamky <:A69>so spolo<\h>n<\}>m bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Ka</^>d<\i> dve z nich ur<\h>uj<\z> rovinu. V</Z>etky roviny prech<\a>dzaj<\z>ce doty<\h>nicou t s<\z> dotykov<\i> roviny obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Oskula<\h>n<\a> rovina 

<:f,rSymbol,>w<:f> je ur<\h>en<\a> doty<\h>nicou a norm<\a>lou, <:f,rSymbol,>w<:f,BHelv,>=tn<:f>, rektifika<\h>n<\a> rovina 

<:f,rSymbol,>r<:f> doty<\h>nicou a binorm<\a>lou, <:f,rSymbol,>r<:f,BHelv,>=tb<:f>. Norm<\a>la a binorm<\a>la ur<\h>uj<\z> norm<\a>lov<\z> rovinu 

<:f,rSymbol,>n<:f,BHelv,>=nb<:f>. Roviny <:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a 

<:f,rSymbol,>n<:f> s<\z> na seba kolm<\i>, maj<\z> spolo<\h>n<\}> bod 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a ka</^>d<\i> dve sa pret<\m>naj<\z> v spolo<\h>nej priamke.



<+C><:S+-1>	Frenet-Serretov sprievodn<\}> trojhran <\h>iary v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je geometrick<\}> <\z>tvar (obr. 3.3) jednozna<\h>ne ur<\h>en<\}> ako prienik troch polpriestorov s hrani<\h>n<\}>mi rovinami 

<:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a <:f,rSymbol,>n<:f> a smerov<\}>mi vektormi 

<:A68> (v danom porad<\m>). Hrany s<\z> polpriamky <:A67> so spolo<\h>n<\}>m za<\h>iatkom vo vrchole trojhranu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Obl<\z>k <\h>iary v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> vn<\z>tri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vn<\z>torn<\i> vlastnosti 

<\h>iary v okol<\m> regul<\a>rneho bodu <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>).  



<+C><:S+-1>	Odch<\}>lku obl<\z>ka <\h>iary od doty<\h>nice v danom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje 

<+!>prv<\a> krivos</]> <\h>iary<-!> -<+!> flexia<-!>. Je to nez<\a>porn<\i> 

<\h><\m>slo <:f,BHelv,><+&>1<-&>k<:f> vyjadren<\i> vz</]>ahom



<+C><:S+-1><:f120,,>



<+B><:S+-1><:f,BHelv,><+&>1 <-&>k<:f,rSymbol,>=<:f><:A66>



<+B><:S+-1><:f160,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>1<-&>k=0<:f>. Ak je <:f,BHelv,><+&>1<-&>k=0<:f> v ka</^>dom regul<\a>rnom bode obl<\z>ka 

<\h>iary, ide o <\z>se<\h>ku. Priamka je <\h>iara nulovej prvej krivosti. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej krivosti . 			<+!>Polomer prvej krivosti<-!> v danom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je <\h><\m>slo <:A65>, pre <:f,BHelv,><+&>1<-&>k<:f> 

<:f,rSymbol,></y><:f> <:f,BHelv,>0<:f>. Pre <:f,BHelv,><+&>1<-&>k<:f,2Symbol,>=<:f,BHelv,>0<:f> hovor<\m>me o nekone<\h>ne ve</~>kom polomere krivosti. V oskula<\h>nej rovine 

<:f,rSymbol,>w<:f> <\h>iary<:f,rSymbol,> <:f,BHelv,>k<:f> v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> oskula<\h>n<\a> kru</^>nica 

<:f,BHelv,>h<:f> <\h>iary v danom bode. Jej stred <:f,BHelv,><+&>1<-&>S<:f> (stred prvej krivosti) je bod norm<\a>ly le</^>iaci na polpriamke ur<\h>enej bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a vektorom <:A64>(<:f,BHelv,>a<:f>) vo vzdialenosti polomeru prvej krivosti od bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>), <:A63> a jej polomer je polomer prvej krivosti 

<+&>1<:f,rSymbol,><-&>r<:f>. Oskula<\h>n<\a> kru</^>nica oskuluje (nahr<\a>dza) v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>k <\h>iary (obr. 3.3).



<+C><:S+-1>	Odch<\}>lku <\h>iary od oskula<\h>nej roviny v danom neinflexnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje <+!>druh<\a> krivos</]> 

<\h>iary - torzia<-!> <:f,BHelv,><+&>2<-&>k<:f>, <\h><\m>slo vyjadren<\i> vz</]>ahom



<+C><:S+-2><:f80,,>



<+B><:S+-2><+&><:f,BHelv,>2<-&>k<:f> <:A62>



<+C><:S+-2><:f120,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>2<-&>k<:f,rSymbol,>=<:f,BHelv,>0<:f>. Ak je 

<:f,BHelv,><+&>2<-&>k<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> v ka</^>dom bode 

<\h>iary, le</^><\m> cel<\a> <\h>iara v oskula<\h>nej rovine, je rovinnou 

<\h>iarou. Priamka je <\h>iara nulovej flexie aj torzie. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je 

<\h>iara kon</Z>tantn<\}>ch nenulov<\}>ch krivost<\m>.



<+C><:S+-1>	Rektifik<\a>cia obl<\z>ka <\h>iary je rozvinutie <\h>iary v okol<\m> dan<\i>ho bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) do rektifika<\h>nej roviny <\h>iary v tomto bode. Kon</Z>trukcia, ktorou zist<\m>me d<\e></^>ku obl<\z>ka 

<\h>iary, sa tie</^> naz<\}>va rektifik<\a>cia. V<\}>po<\h>tom mo</^>no d<\e></^>ku obl<\z>ku 

<\h>iary ur<\h>i</]> zo vz</]>ahu



<+C><:S+-1><:f120,,>



<+B><:S+-1><:A61>



<+B><:S+-1><:f120,,>



<+C><:S+-1>Stupe<\r> rovinnej <\h>iary je <\h><\m>slo ud<\a>vaj<\z>ce najv<\d><\h></Z><\m> mo</^>n<\}> po<\h>et jej priese<\h>n<\m>kov s priamkou. Priamka je 

<\h>iara prv<\i>ho stup<\r>a, ku</^>e</~>ose<\h>ky s<\z> <\h>iary druh<\i>ho stup<\r>a - kvadratick<\i>. Obl<\z>k 

<\h>iary, ktor<\}> sa s priamkou pret<\m>na najviac trikr<\a>t, je tretieho stup<\r>a - kubick<\}>, at<\o>.



<+C><:S+-1>



<+C><:S+-1>



@Podnadpis@<+C><:S+-1>3.2 Modelovanie <\h>iar



<+C><:S+-1>



<+C><:S+-1>	<\H>iary v kreat<\m>vnom priestore modelujeme pomocou kreat<\m>vnych - syntetick<\}>ch reprezent<\a>ci<\m>, ktor<\i> m<\t></^>u by</]> troch z<\a>kladn<\}>ch typov.



<+C><:S+-1>		I. (vlastn<\}> bod, trieda geometrick<\}>ch transform<\a>ci<\m>)



<+C><:S+-1>	Ako generuj<\z>ci princ<\m>p mo</^>no pou</^>i</]> ktor<\z>ko</~>vek triedu geometrick<\}>ch transform<\a>ci<\m>, pr<\m>p. zlo</^>en<\z> triedu geometrick<\}>ch transform<\a>ci<\m>. Bod je analyticky reprezentovan<\}> 

</Z>tvoricou homog<\i>nnych s<\z>radn<\m>c, <:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,<:f,BHelv,>1<:f>). Analytick<\a> reprezent<\a>cia triedy geometrick<\}>ch transform<\a>ci<\m> je matica - funkcia 

<:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>(<:f,BHelv,>u<:f>) definovan<\a> na <<<:f,BHelv,>0,1<:f><;>, ktorej prvky s<\z> re<\a>lne funkcie premennej 

<:f,BHelv,>u<:f> sp<\e><\r>aj<\z>ce dan<\i> predpoklady (pozri kap. 1.7). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka 

<\h>iary je bodov<\a> funkcia



<+C><:S+-2><:f80,,>



<+B><:S+-3><:A60><+!>.<-!><:f,BHelv,><+!>T<-!><+'>4x4<-'>(u)



<+B><:S+-3><:f80,2Times New Roman CE,>



<:S+-1>definovan<\a> na <:f,2CaslonOpenFace,>I<:f,rSymbol,>=<:f,BHelv,><<0,1<;><:f,2Times New Roman CE,> a maj<\z>ca po</^>adovan<\i> vlastnosti (pozri kap. 3.1).



<+C><:S+-1><:#264,9071><:f,2Times New Roman CE,>	<:f>	II. (obl<\z>k <\h>iary, geometrick<\a> transform<\a>cia)



<+C><:S+-1>	Z dan<\i>ho obl<\z>ka <\h>iary mo</^>no z<\m>ska</]> in<\}> obl<\z>k, pomocou geometrickej transform<\a>cie. Obl<\z>k 

<\h>iary je analyticky reprezentovan<\}> bodovou funkciou  definovanou na 

<:f,2CaslonOpenFace,>I<:f,BITC Zapf Chancery EE,> <:f> (s dan<\}>mi vlastnos</]>ami - pozri kap. 3.1). Analytick<\a> reprezent<\a>cia geometrickej transform<\a>cie je regul<\a>rna 

</Z>tvorcov<\a> matica <:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>, ktorej prvky s<\z> re<\a>lne 

<\h><\m>sla (pozri kap. 1.3 a</^> 1.6). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka je bodov<\a> funkcia



<+B><:S+-1>						<:A59><+!>.<-!><+!><:f,BHelv,>T<-!><+'>4x4<-'><:f>



<+B><:S+-1><+'><:f160,BHelv,>



<:S+-1>po</^>adovan<\}>ch vlastnost<\m> na <:f,2CaslonOpenFace,>I <:f>.



<:S+-1><:f120,,>



<+C><:S+-1>		III. (usporiadan<\a> postupnos</]> bodov, aproxim<\a>cia)



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia usporiadanej postupnosti <:f,BHelv,>n<:f> bodov je mapa 

<:f,BHelv,><+!>M<-!><:f> modelovan<\i>ho obl<\z>ka <\h>iary, matica typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> usporiadan<\i> 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c dan<\}>ch bodov (vlastn<\}>ch alebo nevlastn<\}>ch), 

<:f,BHelv,>P<+'>i<-'>=<:f>(<:f,BHelv,>x<+'>i<-'><:f>,<:f,BHelv,>y<+'>i<-'><:f>,<:f,BHelv,>z<+'>i<-'><:f>,<:f,BHelv,>h<+'>i<-'><:f>) v danom porad<\m>



<+C><:S+-1><:f120,,>



<+B><:S+-1><:A58>



<+B><:S+-1><:f120,,>



<+C><:S+-1>Aproxim<\a>cia (interpol<\a>cia) s<\z> analyticky reprezentovan<\i> maticou 

<:f,BHelv,><+!>I<:f,2News Serif EE,><-!>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f>, typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> vhodn<\i> polynomick<\i> funkcie<:f,BHelv,> Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>) stup<\r>a 

<:f,BHelv,>n<:f>-1. Obl<\z>k <\h>iary, ktor<\}> z<\m>skame z  riadiaceho 

<\z>tvaru je analyticky reprezentovan<\}> bodovou funkciou dan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f>=<<0,1<;>



<+C><:S+-1><:f120,,>



<+B><:S+-1><:A57><:f,BHelv,><+!>M<-!><+!>.<-!><+!>I<+&>T<-&><-!><:f>(<:f,BHelv,>u<:f>)=<:A126>



<:S+-1>



<:S+-1>



@Podnadpis@<:S+-1>3.3 Rovinn<\i> <\h>iary



<:S+-1>



@<\X><\a>dka@<:S+-1><+!>3.3.1 <\Z>se<\h>ka<-!>



<:S+-2><\Z>se<\h>ka vznikne pos<\z>van<\m>m bodu v smere dan<\i>ho vektora (obr. 3.4).



<+B><:S+-2>Syntetick<\a> reprezent<\a>cia:		(<:f,BHelv,>A<:f>,<+!> <:f,BHelv,>T<-!><+'>p<-'><:f>(<:f,BHelv,>u<:f>))



<:S+-2>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar			<:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,1)							



<:S+-1>			



<:S+-2>	generuj<\z>ci princ<\m>p		trieda posunut<\m> ur<\h>en<\a> vektorom 

<:A134>=(<:f,BHelv,>a<+'>1<-'><:f>, <:f,BHelv,>a<+'>2<-'><:f>, <:f,BHelv,>a<+'>3<-'><:f>, 

<:f,BHelv,>0<:f>)



<:S+-2><:f120,,>



<:S+-2>					<:A56>	pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-2>	



<:S+-2>	modelovan<\}> <\z>tvar		<:A24>(<:f,BHelv,>u<:f>) <:A55>



<:S+-2>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-2><:A123><:A54>		<:A125><:A53>



<:S+-2><:A124><:A86>			<:A87>



<:S+-2><:A2><:f,BHelv,>(u)<:f> = <:A1>			<:A88>



<:S+-2><:#418,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;> neexistuje.



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A89>	<:A90>		<:A91>



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A92>		<:A41>		<:A93>



<:S+-2><:#144,9071><:f80,,>



<:S+-1><:#528,9071>	V</Z>etky body <\z>se<\h>ky s<\z> inflexn<\i> body, ka</^>d<\a> rovina prech<\a>dzaj<\z>ca 

<\z>se<\h>kou je jej oskula<\h>nou rovinou. <\Z>se<\h>ka (priamka) je 

<\h>iara nulovej prvej i druhej krivosti.



<:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>3.3.2 Kru</^>nicov<\}> obl<\z>k (kru</^>nica)<-!>



<+C><:S+-1><:#543,5863>Kru</^>nicov<\}> obl<\z>k vznikne ot<\a><\h>an<\m>m bodu okolo priamky o uhly z intervalu <<0,<:f,rSymbol,>a<:f><;>. Pre 

<:f,rSymbol,>a<:f>=2<:f,rSymbol,>p<:f> vznikne kru</^>nica (obr. 3.5).



<+C><:S+-2><:#396,5863>



<+C><:S+-2><:#403,5863>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)



<:S+-2><:#396,5863>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5863>	riadiaci <\z>tvar		<:f,BHelv,>A=<:f>(<:f,BHelv,>a<:f>, 0, 0, 1), 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	trieda ot<\a><\h>an<\m> okolo <:f,2News Serif EE,>s<\z>radnicovej osi 

<:f,BHelv,>z<:f> o uhly z  intervalu <<0,<:f,rSymbol,>a<:f><;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A94> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<:S+-2><:R><:f><:f>	modelovan<\}> <\z>tvar	<:A20><:A95>



<:S+-2>					<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>, <:f,BHelv,>a<:f> je polomer kru</^>nice



<:S+-3>



<:S+-3>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-1><:A121><:A120>		<:A19><:A52>



<:S+-1><:A16><:A51>



<:S+-1><+!><:A15><:A50>		<-!><+!><:A47>



<:S+-1><:A49><:f,BHelv,>(0,0<+!><:f,2News Serif EE,>,<:f,rSymbol,><-!>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f>,0)			<:A48><:f,rSymbol,>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f><-&><-&><-&><-&><-&>



<:S+-1><+!>



<:S+-1>



<:S+-1>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-1><:f120,,>



<:S+-3>	<+!><:A14><:A46>	<-!><+!>	<-!><+!>		<:A45>



<:S+-3><+!>	<:A135><:A44><-!>



<:S+-3><+!>	<:A25><-!><+!>	<-!><+!>	<:A42>		<:A43>



<+C><:S+-1>Kru</^>nica je rovinn<\a> <\h>iara, ktor<\a> je sama oskula<\h>nou kru</^>nicou v ka</^>dom svojom bode, polomer kru</^>nice je polomerom prvej krivosti.<:p<* >>



<:S+-1><:#264,5618><+!>Rektifik<\a>cie d<\e></^>ky obl<\z>ka kru</^>nice<-!>



<:S+-1><:#183,5618><:f160,,>



<+C><:S+-2><:#418,5618>Kocha<\q>sk<\i>ho (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je 

<:f,rSymbol,>180</p><:f>) 



<+C><:S+-2><:#396,5618>(obr. 3.6)



<:S+-2>		1. <:f,BHelv,>A<:f,rSymbol,><\N><:f><:f,BHelv,>t<:f,2News Serif EE,>,<:f,BHelv,> t<:f,rSymbol,><:A40>AB<:f>



<:S+-2><:#432,5618>		2. |<:f,"Math C,><\X><:f,BHelv,>AST<:f>|<:f,rSymbol,>=<:f>30</p>, |<:f,BHelv,>TA<+'>0<-'><:f>|<:f,rSymbol,>=<:f>3<:f,rSymbol,>.<:f>|<:f,BHelv,>SA<:f>|<:f,rSymbol,>=<:f>3<:f,BHelv,>a<:f>



<:S+-2><:#418,5618>		3. |<:f,BHelv,>AB<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f,rSymbol,>p<:f><:f,BHelv,>a<:f>



<:S+-2><:#274,9071><:f160,,>



<:S+-2><:#396,5828>D'Ocagneova (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je v intervale (30</p>, 60</p>)) 



<:S+-2><:#396,5828>(obr. 3.7).



<:S+-2><:#418,5828>		1. |<:f,BHelv,>A1<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>12<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>2B<:f>|



<:S+-2><:#418,5828>		2. <:f,BHelv,>S1<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>1<-&>T<:f>		(S2<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>2<-&>T<:f>)



<:S+-2><:#418,5828>		3. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>l<:f>, <:f,BHelv,><+&>1<-&>l<:f>||<:f,BHelv,>S1<:f>		(<:f,BHelv,>B<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>l<:f>, 

<:f,BHelv,><+&>2<-&>l<:f>||<:f,BHelv,>S2<:f>)



<:S+-2><:#418,5828>		4. <:f,BHelv,><-'><+&>1<-&>l<:f,rSymbol,><\G><:f,BHelv,>B<+&>1<-&>T<:f,rSymbol,>=<:f,BHelv,>A<+'>0<-'><:f>, |<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-2><:#418,5828>		5. (<:f,BHelv,><-'><+&>2<-&>l<:f,rSymbol,><\G><:f,BHelv,>A<+&>2<-&>T<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f,2Times New Roman CE,>)<:f>



<:S+-2><:#216,5828><:f120,2Times New Roman CE,>



<:S+-2><:#396,5333>Sobotkova (stredov<\}> uhol obl<\z>ka AB je v intervale (0</p>, 30</p>)) 



<:S+-2><:#396,5333>(obr. 3.8.)



<:S+-2><:#396,5333>



<:S+-2>	1. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,>t<:f>,<:f,BHelv,> t<:f><:A39><:f,BHelv,>AS<:f>



<:S+-2><:#418,5333>	2. |<:f,BHelv,>AT<:f>|<:f,rSymbol,>=<:f>3<+!>.<-!>|<:f,BHelv,>AS<:f>|				



<:S+-2><:#418,5333>	3. <:f,BHelv,>TB<:f,rSymbol,><\G><:f,BHelv,>t<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-1><:#264,5333>						



<:S+-1><:#264,5333><+!>



<:S+-1><:#264,5333><+!>



@<\X><\a>dka@<:S+-1><:#264,6487><+!>3.3.3 Ku</^>e</~>ose<\h>ky<-!>



<:S+-1><:#264,6487>



<:S+-1><:#264,6487><+!>Elipsa



<:S+-1><:#264,6487><+!>



<:S+-1><:#264,6487>Elipsu z<\m>skame ako afinn<\}> obraz kru</^>nice (obr. 3.9).



<:S+-2><:#396,6487>



<+B><:S+-2><:#403,6487>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>,<:f,BHelv,><+!>T<-!><+'>A<-'><:f>)



<:S+-2><:#396,6487>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:A13><:A97>



<:S+-2><:#418,6487>			<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-2>	generuj<\z>ci princ<\m>p	osov<\a> afinita s osou v s<\z>radnicovej osi 

<:f,BHelv,>x<:f> a dvojicou odpovedaj<\z>cich si bodov (<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) v smere 

<:A136>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>



<:S+-3>				<:A98>



<+C><:I0,0,3633,0><:S+-2>		modelovan<\}> <\z>tvar	<:A138>(<:f,BHelv,>u<:f>)<:f,rSymbol,> =<:f> 

<:A137><:A99>



<:S+-1><:#279,9071>				<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f>2<:f,rSymbol,>p<:f> pre cel<\z> elipsu



<:S+-1><:#265,9071>				<:f,BHelv,>a<:f><;><:f,BHelv,>b<:f>, <:f,BHelv,>a<:f> je hlavn<\a>, 

<:f,BHelv,>b<:f> ved</~>aj</Z>ia polos



<:S+-1><:#264,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4283,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A100>		<:A101>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A102>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A103>			<:A104>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A105>				<:A106>



<:S+-3><:R><:#558,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-3>	<:A12><:A107>		<:A108>



<:S+-3>	<:A109>



<:S+-3>	<:A110>		<:A111>		<:A112>



<:S+-3><:#528,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658><+!>Parabola<-!>                                                        



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,4658>Parabolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.10).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,4658>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>, <:f,BHelv,><+!>T<-!><+'>K<-'><:f>)



<:S+-2><:R><:#396,4658>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,4658>	riadiaci <\z>tvar			



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A11><:A33><:f,BHelv,>				u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658><:f,rSymbol,>		a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:I0,0,1433,0><:S+-1><:R><:#264,4658>	generuj<\z>ci princ<\m>p



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,4658>		stredov<\a> koline<\a>cia s osou v s<\z>radnicovej osi <:f,BHelv,>x<:f>, stredom 

<:f,BHelv,>S<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou odpovedaj<\z>cich si bodov



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,4658><:f160,,>



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658>		 <:f,BHelv,>U<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><+'></e><:f,BHelv,><-'>U<:f,rSymbol,></b><:f>=(<:f,BHelv,>0<:f>,<:f,BHelv,>a-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-3><:R><:#366,4658><:f160,,>



<:S+-3>		<:A32>



<+C><:I0,0,0,0><:S+-2><:#396,9071>



<+C><:I0,0,0,0><:S+-1>	modelovan<\}> <\z>tvar	<:A10><:A9><:A31>



<:S+-1>				<:A30>



<:S+-1>				<:A29>	<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - 

<:A28>



<:S+-1><:#279,9071>				<:f,rSymbol,>a<:f,BHelv,>=<:f>2<:f,rSymbol,>p <:f,2News Serif EE,>pre cel<\z> parabolu, 

<:f,rSymbol,>a<:f,2News Serif EE,>=-<:f,rSymbol,>p<:f,2News Serif EE,> pre obl<\z>k  

<:f,BHelv,>AB<:f>



<:S+-1><:#264,9071>



<+C><:S+-1><:f,2News Serif EE,>Nevlastn<\}>m bodom paraboly je bod<:f,rSymbol,> 

<:f,BHelv,>P<:f,2News Serif EE,>(<:A27><:f><:f>). Bod <:f,BHelv,>V<:f>=(<:f,BHelv,>0<:f>,-<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) sa zobraz<\m> do vrchola paraboly 

<:f,BHelv,>V<:f,rSymbol,></b><:f,rSymbol,>=<:f,BHelv,>V<+!><:f>.<:f,BHelv,>T<-!><+'>K<-'><:f><:f,rSymbol,>=<:f>



<+B><:S+-1><:A26>



<+C><:S+-1><:#530,9071>Nevlastn<\}> priese<\h>n<\m>k <:f,rSymbol,><+'></e><-'><:f> <:f,BHelv,>R 

<:f>doty<\h>n<\m>c kru</^>nice <:f,BHelv,>k <:f>v samodru</^>n<\}>ch bodoch<:f,BHelv,> A<:f>, 

<:f,BHelv,>B<:f> sa zobraz<\m> do vlastn<\i>ho bodu <:f,BHelv,>R</t><:f>, v ktorom sa pret<\m>naj<\z> doty<\h>nice koline<\a>rnej paraboly 

<:f,BHelv,>k</t><:f>.



<+C><:#264,9071>



<+C><:S+-1><:#264,9071><+!>Hyperbola<-!>



<+C><:S+-1>



<:S+-1><:#264,9071>Hyperbolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.11).



<:S+-1><:#264,9071>



<:S+-2><:#397,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>k<:f>, <:f,BHelv,>T<+'>K<-'><:f>)	



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,9071>	riadiaci <\z>tvar



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A8><:A113>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>,  

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,rSymbol,>	a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>



<:S+-1><:R><:#264,9071>	generuj<\z>ci princ<\m>p



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredov<\a> koline<\a>cia s osou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		v s<\z>radnicovej osi <:f,BHelv,>x<:f>,



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		stredom <:f,BHelv,>S<:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		odpovedaj<\z>cich si bodov



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>		<:f,BHelv,>Y=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,rSymbol,><+'></e><-'><:f,BHelv,>Y<:f,rSymbol,></b><:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>d<:f><<<:f,BHelv,>a, d<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-1><:R><:#264,9071>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A114>



<+C><:I0,0,3633,0><:S+-2><:R><:#396,9071>	modelovan<\}> <\z>tvar



<+C><:I0,0,0,0><:S+-2><:R1,12,1,720,1,1433,1,1889,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A7><:A6><:A115><:A116>							<:A117>



<:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - {<:f,BHelv,>u<+'>1<:f,2News Serif EE,><-'>,<:f,BHelv,> u<+'>2<-'><:f>}, 

<:A118>, <:A119>



<+C><:S+-1><:R><:#265,9071>Nevlastn<\i> body hyperboly s<\z> <:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>1<-'><:f>), 

<:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>2<-'><:f>), bod <:f,BHelv,>A=(0,-a,0,1)<:f> sa koline<\a>rne zobraz<\m> do vrchola



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>hyperboly <:f,BHelv,>A</t><:f><:A17>, bod <:f,BHelv,>B=(0,a,0,1)<:f> do druh<\i>ho (nezobrazen<\i>ho) vrchola 

<:A18>.<:p<* >>



@<\X><\a>dka@<:S+-1><:#264,9071>3.3.4 Cykloidy



<:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#528,9071>Cykloidy s<\z> rovinn<\i> <\h>iary, ktor<\i> vznikn<\z> zlo</^>en<\}>m pohybom bodu, vyjadren<\}>m zlo</^>en<\m>m dvoch geometrick<\}>ch transform<\a>ci<\m>.



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Ortocykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu <:f,BHelv,>A<:f> okolo danej priamky <:f,BHelv,>o<:f> (v rovine 

<:f,rSymbol,>a<:f> kolmej na <:f,BHelv,>o)<:f> a s<\z><\h>asne pos<\z>van<\m>m v smere vektora 

<:A38> kolm<\i>ho na dan<\z> priamku <:f,BHelv,> (<:A37><:f,rSymbol,><\L>a<:f>) vytvor<\m>me ortocykloidu (obr. 3.12).



<:S+-2><:#216,5655><:f120,,>



<:S+-2><:#418,5655>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BArial CE,>T<-!><+'>P<-'><-!><:f>(<:f,BArial CE,>u<:f>)<:f,rSymbol,>=<:f,BArial CE,><+!>T<-!><+'>OP<-'><:f>(<:f,BArial CE,>u<:f>))



<:S+-2><:#396,5655>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5655>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>0<:f>, 

<:f,BHelv,>a<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)



<:I0,0,2858,0><:S+-1><:#1072,5655>	generuj<\z>ci princ<\m>p	<:f,2Times New Roman CE,>trieda transform<\a>ci<\m> zlo</^>en<\a> z ot<\a><\h>ania okolo osi 

<:f,BHelv,>o<:f,rSymbol,>=<:f,BHelv,>z <:f,2Times New Roman CE,><-&>a pos<\z>vania v smere s<\z>radnicovej osi 

<:f,BHelv,>x<:f> o vektor



<:S+-1>				<:A35>



<:S+-1><:#264,5655>



<:S+-2>		<:A36><:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<:S+-1><:#216,9071><:f180,,>



<:S+-1>	modelovan<\}> <\z>tvar	<:A5><:A34>



<:S+-1><:#279,9071><:f,BHelv,>				k<:f,rSymbol,></y><:f>0 je po<\h>et z<\a>vitov<-&><-!><-'><-!><-!><-'><-'><-&><-&>



<:S+-1><:#183,9071><:f160,,>



<:S+-1><:#264,9071>ortocykloida



<:S+-1><:#279,9071>	prost<\a> <:f,BHelv,> l<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a		<:f>	skr<\a>ten<\a>  

<:f,BHelv,>l<:f,rSymbol,><;><:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>			pred<\e></^>en<\a>  

<:f,BHelv,>l<:f,rSymbol,><<<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>



<:S+-1>					



<:S+-1>



<+B><:S+-1>Obr.  3.13



<:S+-1>



<:S+-1><:#264,9071><+!>Epicykloida<-!>



<+C><:S+-1><:#530,9071>Ot<\a><\h>an<\m>m bodu okolo priamky <:f,BHelv,><+&>1<-&>o<:f> a s<\z><\h>asne s<\z>hlasne orientovan<\}>m ot<\a><\h>an<\m>m okolo priamky 

<:f,BHelv,><+&>2<-&>o<:f> z toho ist<\i>ho smeru (<:f,BHelv,><+&>1<-&>o||<+&>2<-&>o<:f>) vytvor<\m>me epicykloidu (obr. 3.14).



<+C><:S+-1><:#264,5490>



<:S+-2><:#418,5490>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BHelv,>T<-!><+'>Oz'<-'><-!><:f>(u)<:f,rSymbol,>=<+!><:f,BHelv,>T<-!><+'>Ozz'<-'><:f>(u))



<:S+-2><:#396,5490>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5490>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>, 

<:f,BHelv,>0<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)	



<:I0,0,2858,0><:S+-1><:#543,5490>	generuj<\z>ci princ<\m>p	<:f,2News Serif EE,>z<:f>lo</^>en<\a> trieda ot<\a><\h>an<\m> okolo os<\m> 

<:f,BHelv,><+&>1<-&>o<:f,rSymbol,>=<:f,BHelv,>z<:f> a <:f,BHelv,><+&>2<-&>o<:f,rSymbol,>=<:f,BHelv,>z</t>||z



<:I0,0,2858,0><:S+-1><:#274,5490><:f,BHelv,>				<:f><:f,BHelv,>|<+&>1<-&>o<+&>2<-&>o| <:f,rSymbol,>=<:f,BHelv,> l, 

<:f,BHelv,>k<;>0<:f>



<:I0,0,2858,0><:S+-1><:#264,5490>
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$\overline{b}\left( a\right) $Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime \prime }$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) ,$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\overline{p}\left( u\right) =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

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

$\overline{p}\left( u\right) =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

$\overline{t}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{t}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Arial CE,34,12,0,0,0,0,0

$\infty =\left( 0,\frac{a\left( s-d\right) }{a+d},0,1\right) $Arial CE,34,12,0,0,0,0,0

$B=(0,\frac{a\left( d-s\right) }{d-a},0,1)$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \right| $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Arial CE,34,12,0,0,0,0,0

$^1k(u)=\frac{\alpha ^3a^2}{\alpha ^3a^3}=\frac 1a$Arial CE,34,11,0,0,0,0,0

$=\left( 0,s-a,0,2\right) =(0,\frac{s-a}2,0,1)=\overline{p}(\frac 34)=\left( \frac{a\,\cos \frac 32\pi }{1-\sin \frac 32\pi },\frac{\left( a-s\right) \,\sin \frac 32\pi }{1-\sin \frac 32\pi },0,1\right) $Arial CE,34,12,0,0,0,0,0

$\frac 14$Arial CE,34,12,0,0,0,0,0

$\frac 14$Arial CE,34,12,0,0,0,0,0

$=\left( \frac{a\,\cos \alpha u}{1-\sin \alpha u},\frac{\left( a-s\right) \,\sin \alpha u}{1-\sin \alpha u},0,1\right) $Arial CE,34,11,0,0,0,0,0

$=(a\,\cos \alpha u,(a-s)\,\sin \alpha u,0,1-\sin \alpha u)=$Arial CE,34,11,0,0,0,0,0

$\left( u\right) .\BF T_K=$Arial CE,34,11,0,0,0,0,0

$\BF T_K=\left( \matrix a & 0 & 0 & 0 \\ 0 & a-s & 0 & -1 \\ 0 & 0 & a & 0 \\ 0 & 0 & 0 & a\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =A\BF .\BF T_{OP}\left( u\right) =\left( a\,\sin 2k\pi u+lu,a\,\cos 2k\pi u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\overline{a}=\left( l,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\BF T_{OP}\left( u\right) =\left( \matrix \cos 2k\pi u & -\sin 2k\pi u & 0 & 0 \\ \sin 2k\pi u & \cos 2k\pi u & 0 & 0 \\ 0 & 0 & 1 & 0 \\ l\,u & 0 & 0 & 1\endmatrix \right) $Arial CE,34,12,0,0,0,0,0

$\overline{a}$Arial CE,34,12,0,0,0,0,0

$\overline{a}$Helv,34,12,0,0,0,0,0

$\perp $Helv,34,12,0,0,0,0,0

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

$^1\rho (u)=\infty $Arial CE,34,11,0,0,0,0,0

$^1\rho (u)=a$Arial CE,34,11,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( -\cos \alpha u,-\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( -\sin \alpha u,\cos \alpha u,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( u\right) \,\,\overline{r}^{\prime \prime }\left( u\right) \,\,\overline{r}^{\prime \prime \prime }\left( u\right) \right] =0$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) \right| =$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$^{\prime \prime \prime }\left( u\right) =-\alpha ^3\left( -a\,\sin \alpha u,a\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime \prime }\left( u\right) =-\alpha ^2\left( a\,\cos \alpha u,a\,\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$=\alpha \,\sqrt{a^2\,\sin ^2\alpha u+a^2\,\cos ^2\alpha u}=\alpha a$Arial CE,34,11,0,0,0,0,0
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$\BF T_P\left( u\right) =\left( \matrix 1 & 0 & 0 & 0 \\ 0 & 1 & 0 & 0 \\ 0 & 0 & 1 & 0 \\ u\,a_1 & u\,a_2 & u\,a_3 & 1\endmatrix \right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}\left( u\right) =$Arial CE,34,12,0,0,0,0,0
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$\overline{p}\left( u\right) =\overline{r}\left( u\right) $Century Schoolbook CE,18,12,0,0,0,0,0
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$\overline{n}\left( a\right) $Century Schoolbook CE,18,12,0,0,0,0,0
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$\overline{b}\left( a\right) $Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{b}\left( a\right) =\frac{\overline{\BF r}^{\prime }\left( a\right) \times \overline{\BF r}^{\prime \prime }\left( a\right) }{\left| \overline{\BF r}^{\prime }\left( a\right) \times \overline{\BF r}^{\prime \prime }\left( a\right) \right| }$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{t}\left( a\right) =\frac{\overline{\BF r}^{\prime }\left( a\right) }{\left| \overline{\BF r}^{\prime }\left( a\right) \right| }$Times New Roman CE,18,14,0,0,0,0,0

$\overline{t}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}^{\prime \prime }$Times New Roman CE,18,14,0,0,0,0,0

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

$\left( u\right) =\left( x\left( u\right) ,\ y\left( u\right) ,\ z\left( u\right) ,\ h\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }(u)=(x^{\prime }\left( u\right) ,\,y^{\prime }\left( u\right) ,\,z^{\prime }\left( u\right) ,\,0)$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) =\left( x^{\prime }\left( a\right) ,\,y^{\prime }\left( a\right) ,\,z^{\prime }\left( a\right) ,\,0\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}^{\prime }$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( a\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$^{\prime \prime }\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( u\right) \times \overline{r}^{\prime \prime }\left( u\right) \right| =0$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{t}\left( u\right) =\frac{\left( a_1,a_2,a_3,0\right) }d$Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\overline{0}$Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{n}\left( u\right) =\overline{0}$Arial CE,34,11,0,0,0,0,0

$^1k(u)=\frac 0{d^3}$Arial CE,34,11,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\BF T_{Oz}\left( u\right) =\left( \matrix \cos \alpha u & \sin \alpha u & 0 & 0 \\ -\sin \alpha u & \cos \alpha u & 0 & 0 \\ 0 & 0 & 1 & 0 \\ 0 & 0 & 0 & 1\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) =A\BF .\BF T_{Oz}\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Times New Roman CE,18,14,0,0,0,0,0

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

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\BF T_A=\left( \matrix a & 0 & 0 & 0 \\ 0 & b & 0 & 0 \\ 0 & 0 & a & 0 \\ 0 & 0 & 0 & a\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) .\BF T_A=\left( a\,\cos \alpha u,b\,\sin \alpha u,0,1\right) $Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime }\left( u\right) =\alpha \left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left| \overline{p}^{^{\prime }}\left( u\right) \right| =\alpha \,\sqrt{a^2\,\sin ^2\alpha u+b^2\,\cos ^2\alpha u}=\alpha d$Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime \prime }\left( u\right) =-\alpha ^2\left( a\,\cos \alpha u,b\,\sin \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime \prime \prime }\left( u\right) =-\alpha ^3\left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left[ \overline{p}^{\prime }\left( u\right) \,\,\overline{p}^{\prime \prime }\left( u\right) \,\,\overline{p}^{\prime \prime \prime }\left( u\right) \right] =0$Arial CE,34,11,0,0,0,0,0

$\overline{p}^{\prime }\left( u\right) \times \overline{p}^{\prime \prime }\left( u\right) =(0,0,\alpha ^3ab,0)$Arial CE,34,11,0,0,0,0,0

$\left| \overline{p}^{\prime }\left( u\right) \times \overline{p}^{\prime \prime }\left( u\right) \right| =\alpha ^3ab$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\frac 1d\left( -a\,\sin \alpha u,b\,\cos \alpha u,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( u\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( u\right) =\frac 1d\left( b\,\cos \alpha u,-a\,\sin \alpha u,0,0\right) $Arial CE,34,12,0,0,0,0,0

$^1k(u)=\frac{\alpha ^3ab}{\alpha ^3d^3}=\frac{ab}{d^3}$Arial CE,34,12,0,0,0,0,0

$^1\rho (u)=\frac{d^3}{ab}$Arial CE,34,12,0,0,0,0,0

$^2k(u)=0$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\left( a\,\cos \alpha u,a\,\sin \alpha u,0,1\right) $Arial CE,34,12,0,0,0,0,0

$\BF T_K=\left( \matrix d & 0 & 0 & 0 \\ 0 & d-s & 0 & -1 \\ 0 & 0 & d & 0 \\ 0 & 0 & 0 & d\endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\left( u\right) .T_K$Helv,34,11,0,0,0,0,0

$=\left( ad\,\cos \alpha u,a\left( d-s\right) \,\sin \alpha u,0,-a\,\sin \alpha u+d\right) =$Arial CE,34,12,0,0,0,0,0

$=\left( \frac{ad\,\cos \alpha u}{d-a\,\sin \alpha u},\frac{a\left( d-s\right) \,\sin \alpha u}{d-a\,\sin \alpha u},0,1\right) $Arial CE,34,12,0,0,0,0,0

$u_1=\frac{\arcsin \frac da}\alpha $Arial CE,34,12,0,0,0,0,0

$u_2=\pi -\frac{\arcsin \frac da}\alpha $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( u\right) =\alpha \left( -a\,\sin \alpha u,a\,\cos \alpha u,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,13,0,0,0,0,0

$|\overline{r}$Arial CE,34,11,0,0,0,0,0

$\overset{n-1}\to{\underset{i=0}\to{\sum }}P_iPl_i\left( u\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

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

$^{\prime \prime }\left( a\right) ,$Times New Roman CE,18,14,0,0,0,0,0

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

$^{\prime \prime \prime }\left( a\right) $Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,14,0,0,0,0,0

$\overline{r}$Times New Roman CE,18,13,0,0,0,0,0

$\overline{a}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\overline{s}=\left( 0,b-a,0,0\right) $Century Schoolbook CE,18,12,0,0,0,0,0

$\overline{r}$Century Schoolbook CE,18,12,0,0,0,0,0

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

$\left( a\right) =\left( x^{\prime \prime }\left( a\right) ,y^{\prime \prime }\left( a\right) ,z^{\prime \prime }\left( a\right) ,0\right) $
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@Nadpis@<:#312,9071><+!>3 <\H>IARY<-!><+!> ROZ</J><\M>REN<\I>HO euKlidOVSK<\I>HO pRIeSTORU 

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



<:#264,9071><:f220,,>



<:#264,9071><:f220,2Times New Roman CE,>



<:#264,9071><:f220,2Times New Roman CE,>



@Podnadpis@<:#284,9071><:f,2Times New Roman CE,>3.1 Defin<\M>CIA a Vn<\Z>tOrn<\I> VLASTNOSTI 

<\H>IAR<:f>



<:#264,9071><:f220,,>



<+C><:S+-1><:#548,9071><+">Defin<\m>cia<-">: <\H>iara (obl<\z>k <\h>iary) je ka</^>d<\a> s<\z>visl<\a> nepr<\a>zdna podmno</^>ina priestoru, 

<:f,BHelv,> k<:f><:f,rSymbol,><\L><+'></e><:f,BArial,><-'><+!>E<-!><+&>3<-&><:f>,  ktor<\a> je spojit<\}>m obrazom intervalu 

<:f,2CaslonOpenFace,><+!>I<-!><:f>. Analytickou reprezent<\a>ciou 

<\h>iary je <+!>b<-!><+!>odov<\a><-!> <+!>funkcia<-!><+!> <-!>



<+C><:S+-1><:#183,9071><+!><:f160,,>



<+B><:S+-1><:A23><:A81>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#269,9071>definovan<\a>, spojit<\a> a aspo<\r> raz diferencovate</~>n<\a> na 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1><:f,2Times New Roman,>Hodnotou bodovej<:f><:f,2Times New Roman,> funkcie p<:f,2News Serif EE,>re<:f,BArial,> a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I 

<-!><:f>je bod <\h>iary ur<\h>en<\}> </Z>tvoricou homog<\i>nnych s<\z>radn<\m>c



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A96>(<:f,BArial,>a<:f>)=(<:f,BHelv,>x<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>y<:f>(<:f,BHelv,>a<:f>), 

<:f,BHelv,>z<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>h<:f>(<:f,BHelv,>a<:f>)) =<:f,BArial,> P<:f>(<:f,BHelv,>a<:f>)



<+C><:S+-1><:f160,,>



<+C><:S+-1><\H><\m>slo <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!> 

<:f,2Times New Roman CE,>naz<\}>vame<:f><+!> parametrick<\a> - krivo<\h>i<-!><+!>ara s<\z>radnica<-!> bodu 

<\h>iary, ktor<\a> vyjadruje jeho polohu na <\h>iare (Obr. 3.1). Funkcie 

<:f,BHelv,>x(u), y(u), z(u), h(u)<:f> naz<\}>vame s<\z>radnicov<\i> funkcie.



<+@><:S+-1>	



<+@><:S+-1><:f160,,>



<+C><:S+-1>	Ak je<:f,2CaslonOpenFace,> <+!>I<-!><:f> uzavret<\}> interval, hovor<\m>me o obl<\z>ku 

<\h>iary. Pri po<\h><\m>ta<\h>ovom spracovan<\m> je vhodn<\i> kv<\t>li jednotnosti z<\a>pisu voli</]> parametriz<\a>ciu obl<\z>ka 

<\h>iary na intervale <:f,2CaslonOpenFace,><+!>I<-!><:f,BTimesEEW,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>. Bodovou fun kciou je definovan<\a> orient<\a>cia obl<\z>ka 

<\h>iary <:f,BArial,>k<:f>, za<\h>iato<\h>n<\}> bod m<\a> krivo<\h>iaru s<\z>radnicu 0, koncov<\}> bod 1. Preto</^>e zobrazova</]> m<\t></^>eme len vlastn<\i> body priestoru (vzh</~>adom na kone<\h>n<\i> rozmery n<\a>kresne), hodnota 

</Z>tvrtej s<\z>radnicovej funkcie <:f,BArial,>h<:f,2Times New Roman,>(<:f,BArial,>a<:f,2Times New Roman,>) 

<:f>sa bude v z<\a>kladnom tvare analytick<\}>ch reprezent<\a>ci<\m> zobrazovan<\}>ch obl<\z>kov rovna</]> 

<:f,BArial CE,>1<:f>.



<+C><:S+-1>	Bodov<\a> funkcia je indukovan<\a> vektorovou funkciou<+!> <:f,BHelv,>r<-!>(u)=(x(u),y(u),z(u),0) 

<:f>jednej premennej definovanou  na <:f,2CaslonOpenFace,><+!>I<-!><:f>, ktorej hodografom je 

<\h>iara <:f,BArial,>k<:f>. Hodnoty vektorovej funkcie s<\z> polohov<\i> vektory bodov 

<\h>iary,<+!> <:f,BHelv,>r<-!>(a)=(x(a),y(a),z(a),0)<:f>, <:f,BHelv,>a<:f,rSymbol,><\N><:f> 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia <\h>iary  - bodov<\a> funkcia  <:A4><:f,BHelv,>(u)=(x(u),y(u),z(u),h(u)) 

<:f>pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><:f,2CaslonOpenFace,><+!>I 

<-!><:f> je ekvivalentn<\a> s in<\}>mi vyjadreniami <\h>iary



<+@><:S+-1><:f120,,>



<+@><:S+-1> 				<:f,BHelv,><+!>r<-!>=<+!>r<-!>(u)<:f>				vektorov<\a> rovnica



<+C><:S+-1><:f,BHelv,>				x=x(u), y=y(u), z=z(u)<:f>		parametrick<\i> rovnice



<+@><:S+-1><:f180,,>



<+C><:S+-1>	Ak existuj<\z> re<\a>lne <\h><\m>sla <:f,BHelv,>a<:f>, <:f,BHelv,>b<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f,2Times New Roman CE,>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>b<:f>, pre ktor<\i> plat<\m>  

<:A132>(<:f,BHelv,>a<:f>)<:f,rSymbol,>=<:f><:A133>(<:f,BHelv,>b<:f>), bod obl<\z>ka 

<\h>iary ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>a<:f>" a bod ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>b<:f>" spl<\}>vaj<\z>, a 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>b<:f>) naz<\}>vame dvojn<\a>sobn<\}> bod 

<\h>iary (Fig. 3.2). Ak existuje <:f,BHelv,>k<:f> tak<\}>chto re<\a>lnych 

<\h><\m>sel z intervalu <:f,2CaslonOpenFace,><+!>I<-!><:f>, bod sa naz<\}>va k-n<\a>sobn<\}>. Obl<\z>k 

<\h>iary sa naz<\}>va uzavret<\}>, ak  <:f,BHelv,>P<:f>(<:f,BHelv,>0<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>1<:f>).



<+@><:S+-1><:#264,9071>Deriv<\a>cia bodovej funkcie



<+@><:S+-1>				<:A22><:A82>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#279,9071>je funkcia (vektorov<\a>) vyjadruj<\z>ca pre <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  smerov<\}> vektor doty<\h>nice obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A21><:A83>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Jeho orient<\a>cia je zhodn<\a> s orient<\a>ciou obl<\z>ka <\h>iary v bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Bod <\h>iary, v ktorom sa men<\m> orient<\a>cia vektora doty<\h>nice, sa naz<\}>va bod vratu (kuspid<\a>lny bod).



<+@><:S+-1>Priamka, ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A84>(<:f,BHelv,>a<:f>) sa naz<\}>va doty<\h>nica.



<+@><:S+-1>Bod obl<\z>ka <\h>iary, v ktorom je smerov<\}> vektor doty<\h>nice nenulov<\}>, naz<\}>vame regul<\a>rny bod.



<+@><:S+-1>Ak  <:A122><:A85>, bod <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je singul<\a>rny. 



<+@><:S+-1>Bod, v ktorom je druh<\a> deriv<\a>cia bodovej funkcie <\h>iary



<+@><:S+-1><:f120,,>



<+B><:S+-1> <:A79><:A139>



<+@><:S+-1><:f160,,>



<+@><:S+-1>nulov<\}>m vektorom, naz<\}>vame inflexn<\}> bod. 



<+C><:S+-1>Vlastnosti <\h>iary vyjadren<\i> v jej regul<\a>rnych bodoch pomocou deriv<\a>ci<\m> bodovej funkcie, ve</~>kost<\m> vektorov 

<:A127><:A3><:A128><:A129><:A130><:A131>, naz<\}>vame vn<\z>torn<\i> (geometrick<\i>) vlastnosti. Pri ich v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice vektorov.



<+@><:S+-1>Nech <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) pre <:f,BHelv,>a<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  je regul<\a>rny bod obl<\z>ka 

<\h>iary s analytickou reprezent<\a>ciou <:A80>(<:f,BHelv,>u<:f>).



<+@><:S+-1><+!>Jednotkov<\}> vektor doty<\h>nice<-!> <:A78>(<:f,BHelv,>a<:f>) v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka <\h>iary vyjadr<\m>me pod</~>a vz</]>ahu



<+@><:S+-1><:f120,,>



<+C><:S+-1>					<:A77>



<+C><:S+-1><:f160,,>



<+C><:S+-1>Vektorov<\}> s<\z><\h>in vektorov prvej a druhej deriv<\a>cie funkcie 

<:A76>(<:f,BHelv,>u<:f>) je vektor, z ktor<\i>ho z<\m>skame <+!>jednotkov<\}> vektor binorm<\a>ly<-!><+!> 

<-!><:A0> v regul<\a>rnom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka 

<\h>iary 



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A75>



<+C><:S+-1><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A74> sa naz<\}>va binorm<\a>la. 



<+C><:S+-1><+!>Jednotkov<\}> vektor (hlavnej) norm<\a>ly<-!> <:A73> v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) oobl<\z>ka <\h>iary je vektorov<\}> s<\z><\h>in jednotkov<\}>ch vektorov binorm<\a>ly a doty<\h>nice



<+C><:S+-1><:f160,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2744,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A72>



<+B><:S+-1><:R><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A71> sa naz<\}>va hlavn<\a> norm<\a>la.



<+C><:S+-1>	V ka</^>dom regul<\a>rnom bode obl<\z>ka <\h>iary <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) existuj<\z> tri na seba kolm<\i> jednotkov<\i> vektory 

<:A70> ur<\h>uj<\z>ce tri kolm<\i> priamky <:A69>so spolo<\h>n<\}>m bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Ka</^>d<\i> dve z nich ur<\h>uj<\z> rovinu. V</Z>etky roviny prech<\a>dzaj<\z>ce doty<\h>nicou t s<\z> dotykov<\i> roviny obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Oskula<\h>n<\a> rovina 

<:f,rSymbol,>w<:f> je ur<\h>en<\a> doty<\h>nicou a norm<\a>lou, <:f,rSymbol,>w<:f,BHelv,>=tn<:f>, rektifika<\h>n<\a> rovina 

<:f,rSymbol,>r<:f> doty<\h>nicou a binorm<\a>lou, <:f,rSymbol,>r<:f,BHelv,>=tb<:f>. Norm<\a>la a binorm<\a>la ur<\h>uj<\z> norm<\a>lov<\z> rovinu 

<:f,rSymbol,>n<:f,BHelv,>=nb<:f>. Roviny <:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a 

<:f,rSymbol,>n<:f> s<\z> na seba kolm<\i>, maj<\z> spolo<\h>n<\}> bod 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a ka</^>d<\i> dve sa pret<\m>naj<\z> v spolo<\h>nej priamke.



<+C><:S+-1>	Frenet-Serretov sprievodn<\}> trojhran <\h>iary v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je geometrick<\}> <\z>tvar (obr. 3.3) jednozna<\h>ne ur<\h>en<\}> ako prienik troch polpriestorov s hrani<\h>n<\}>mi rovinami 

<:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a <:f,rSymbol,>n<:f> a smerov<\}>mi vektormi 

<:A68> (v danom porad<\m>). Hrany s<\z> polpriamky <:A67> so spolo<\h>n<\}>m za<\h>iatkom vo vrchole trojhranu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Obl<\z>k <\h>iary v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> vn<\z>tri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vn<\z>torn<\i> vlastnosti 

<\h>iary v okol<\m> regul<\a>rneho bodu <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>).  



<+C><:S+-1>	Odch<\}>lku obl<\z>ka <\h>iary od doty<\h>nice v danom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje 

<+!>prv<\a> krivos</]> <\h>iary<-!> -<+!> flexia<-!>. Je to nez<\a>porn<\i> 

<\h><\m>slo <:f,BHelv,><+&>1<-&>k<:f> vyjadren<\i> vz</]>ahom



<+C><:S+-1><:f120,,>



<+B><:S+-1><:f,BHelv,><+&>1 <-&>k<:f,rSymbol,>=<:f><:A66>



<+B><:S+-1><:f160,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>1<-&>k=0<:f>. Ak je <:f,BHelv,><+&>1<-&>k=0<:f> v ka</^>dom regul<\a>rnom bode obl<\z>ka 

<\h>iary, ide o <\z>se<\h>ku. Priamka je <\h>iara nulovej prvej krivosti. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej krivosti . 			<+!>Polomer prvej krivosti<-!> v danom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je <\h><\m>slo <:A65>, pre <:f,BHelv,><+&>1<-&>k<:f> 

<:f,rSymbol,></y><:f> <:f,BHelv,>0<:f>. Pre <:f,BHelv,><+&>1<-&>k<:f,2Symbol,>=<:f,BHelv,>0<:f> hovor<\m>me o nekone<\h>ne ve</~>kom polomere krivosti. V oskula<\h>nej rovine 

<:f,rSymbol,>w<:f> <\h>iary<:f,rSymbol,> <:f,BHelv,>k<:f> v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> oskula<\h>n<\a> kru</^>nica 

<:f,BHelv,>h<:f> <\h>iary v danom bode. Jej stred <:f,BHelv,><+&>1<-&>S<:f> (stred prvej krivosti) je bod norm<\a>ly le</^>iaci na polpriamke ur<\h>enej bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a vektorom <:A64>(<:f,BHelv,>a<:f>) vo vzdialenosti polomeru prvej krivosti od bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>), <:A63> a jej polomer je polomer prvej krivosti 

<+&>1<:f,rSymbol,><-&>r<:f>. Oskula<\h>n<\a> kru</^>nica oskuluje (nahr<\a>dza) v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>k <\h>iary (obr. 3.3).



<+C><:S+-1>	Odch<\}>lku <\h>iary od oskula<\h>nej roviny v danom neinflexnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje <+!>druh<\a> krivos</]> 

<\h>iary - torzia<-!> <:f,BHelv,><+&>2<-&>k<:f>, <\h><\m>slo vyjadren<\i> vz</]>ahom



<+C><:S+-2><:f80,,>



<+B><:S+-2><+&><:f,BHelv,>2<-&>k<:f> <:A62>



<+C><:S+-2><:f120,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>2<-&>k<:f,rSymbol,>=<:f,BHelv,>0<:f>. Ak je 

<:f,BHelv,><+&>2<-&>k<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> v ka</^>dom bode 

<\h>iary, le</^><\m> cel<\a> <\h>iara v oskula<\h>nej rovine, je rovinnou 

<\h>iarou. Priamka je <\h>iara nulovej flexie aj torzie. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je 

<\h>iara kon</Z>tantn<\}>ch nenulov<\}>ch krivost<\m>.



<+C><:S+-1>	Rektifik<\a>cia obl<\z>ka <\h>iary je rozvinutie <\h>iary v okol<\m> dan<\i>ho bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) do rektifika<\h>nej roviny <\h>iary v tomto bode. Kon</Z>trukcia, ktorou zist<\m>me d<\e></^>ku obl<\z>ka 

<\h>iary, sa tie</^> naz<\}>va rektifik<\a>cia. V<\}>po<\h>tom mo</^>no d<\e></^>ku obl<\z>ku 

<\h>iary ur<\h>i</]> zo vz</]>ahu



<+C><:S+-1><:f120,,>



<+B><:S+-1><:A61>



<+B><:S+-1><:f120,,>



<+C><:S+-1>Stupe<\r> rovinnej <\h>iary je <\h><\m>slo ud<\a>vaj<\z>ce najv<\d><\h></Z><\m> mo</^>n<\}> po<\h>et jej priese<\h>n<\m>kov s priamkou. Priamka je 

<\h>iara prv<\i>ho stup<\r>a, ku</^>e</~>ose<\h>ky s<\z> <\h>iary druh<\i>ho stup<\r>a - kvadratick<\i>. Obl<\z>k 

<\h>iary, ktor<\}> sa s priamkou pret<\m>na najviac trikr<\a>t, je tretieho stup<\r>a - kubick<\}>, at<\o>.



<+C><:S+-1>



<+C><:S+-1>



@Podnadpis@<+C><:S+-1>3.2 Modelovanie <\h>iar



<+C><:S+-1>



<+C><:S+-1>	<\H>iary v kreat<\m>vnom priestore modelujeme pomocou kreat<\m>vnych - syntetick<\}>ch reprezent<\a>ci<\m>, ktor<\i> m<\t></^>u by</]> troch z<\a>kladn<\}>ch typov.



<+C><:S+-1>		I. (vlastn<\}> bod, trieda geometrick<\}>ch transform<\a>ci<\m>)



<+C><:S+-1>	Ako generuj<\z>ci princ<\m>p mo</^>no pou</^>i</]> ktor<\z>ko</~>vek triedu geometrick<\}>ch transform<\a>ci<\m>, pr<\m>p. zlo</^>en<\z> triedu geometrick<\}>ch transform<\a>ci<\m>. Bod je analyticky reprezentovan<\}> 

</Z>tvoricou homog<\i>nnych s<\z>radn<\m>c, <:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,<:f,BHelv,>1<:f>). Analytick<\a> reprezent<\a>cia triedy geometrick<\}>ch transform<\a>ci<\m> je matica - funkcia 

<:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>(<:f,BHelv,>u<:f>) definovan<\a> na <<<:f,BHelv,>0,1<:f><;>, ktorej prvky s<\z> re<\a>lne funkcie premennej 

<:f,BHelv,>u<:f> sp<\e><\r>aj<\z>ce dan<\i> predpoklady (pozri kap. 1.7). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka 

<\h>iary je bodov<\a> funkcia



<+C><:S+-2><:f80,,>



<+B><:S+-3><:A60><+!>.<-!><:f,BHelv,><+!>T<-!><+'>4x4<-'>(u)



<+B><:S+-3><:f80,2Times New Roman CE,>



<:S+-1>definovan<\a> na <:f,2CaslonOpenFace,>I<:f,rSymbol,>=<:f,BHelv,><<0,1<;><:f,2Times New Roman CE,> a maj<\z>ca po</^>adovan<\i> vlastnosti (pozri kap. 3.1).



<+C><:S+-1><:#264,9071><:f,2Times New Roman CE,>	<:f>	II. (obl<\z>k <\h>iary, geometrick<\a> transform<\a>cia)



<+C><:S+-1>	Z dan<\i>ho obl<\z>ka <\h>iary mo</^>no z<\m>ska</]> in<\}> obl<\z>k, pomocou geometrickej transform<\a>cie. Obl<\z>k 

<\h>iary je analyticky reprezentovan<\}> bodovou funkciou  definovanou na 

<:f,2CaslonOpenFace,>I<:f,BITC Zapf Chancery EE,> <:f> (s dan<\}>mi vlastnos</]>ami - pozri kap. 3.1). Analytick<\a> reprezent<\a>cia geometrickej transform<\a>cie je regul<\a>rna 

</Z>tvorcov<\a> matica <:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>, ktorej prvky s<\z> re<\a>lne 

<\h><\m>sla (pozri kap. 1.3 a</^> 1.6). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka je bodov<\a> funkcia



<+B><:S+-1>						<:A59><+!>.<-!><+!><:f,BHelv,>T<-!><+'>4x4<-'><:f>



<+B><:S+-1><+'><:f160,BHelv,>



<:S+-1>po</^>adovan<\}>ch vlastnost<\m> na <:f,2CaslonOpenFace,>I <:f>.



<:S+-1><:f120,,>



<+C><:S+-1>		III. (usporiadan<\a> postupnos</]> bodov, aproxim<\a>cia)



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia usporiadanej postupnosti <:f,BHelv,>n<:f> bodov je mapa 

<:f,BHelv,><+!>M<-!><:f> modelovan<\i>ho obl<\z>ka <\h>iary, matica typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> usporiadan<\i> 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c dan<\}>ch bodov (vlastn<\}>ch alebo nevlastn<\}>ch), 

<:f,BHelv,>P<+'>i<-'>=<:f>(<:f,BHelv,>x<+'>i<-'><:f>,<:f,BHelv,>y<+'>i<-'><:f>,<:f,BHelv,>z<+'>i<-'><:f>,<:f,BHelv,>h<+'>i<-'><:f>) v danom porad<\m>



<+C><:S+-1><:f120,,>



<+B><:S+-1><:A58>



<+B><:S+-1><:f120,,>



<+C><:S+-1>Aproxim<\a>cia (interpol<\a>cia) s<\z> analyticky reprezentovan<\i> maticou 

<:f,BHelv,><+!>I<:f,2News Serif EE,><-!>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f>, typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> vhodn<\i> polynomick<\i> funkcie<:f,BHelv,> Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>) stup<\r>a 

<:f,BHelv,>n<:f>-1. Obl<\z>k <\h>iary, ktor<\}> z<\m>skame z  riadiaceho 

<\z>tvaru je analyticky reprezentovan<\}> bodovou funkciou dan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f>=<<0,1<;>



<+C><:S+-1><:f120,,>



<+B><:S+-1><:A57><:f,BHelv,><+!>M<-!><+!>.<-!><+!>I<+&>T<-&><-!><:f>(<:f,BHelv,>u<:f>)=<:A126>



<:S+-1>



<:S+-1>



@Podnadpis@<:S+-1>3.3 Rovinn<\i> <\h>iary



<:S+-1>



@<\X><\a>dka@<:S+-1><+!>3.3.1 <\Z>se<\h>ka<-!>



<:S+-2><\Z>se<\h>ka vznikne pos<\z>van<\m>m bodu v smere dan<\i>ho vektora (obr. 3.4).



<+B><:S+-2>Syntetick<\a> reprezent<\a>cia:		(<:f,BHelv,>A<:f>,<+!> <:f,BHelv,>T<-!><+'>p<-'><:f>(<:f,BHelv,>u<:f>))



<:S+-2>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar			<:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,1)							



<:S+-1>			



<:S+-2>	generuj<\z>ci princ<\m>p		trieda posunut<\m> ur<\h>en<\a> vektorom 

<:A134>=(<:f,BHelv,>a<+'>1<-'><:f>, <:f,BHelv,>a<+'>2<-'><:f>, <:f,BHelv,>a<+'>3<-'><:f>, 

<:f,BHelv,>0<:f>)



<:S+-2><:f120,,>



<:S+-2>					<:A56>	pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-2>	



<:S+-2>	modelovan<\}> <\z>tvar		<:A24>(<:f,BHelv,>u<:f>) <:A55>



<:S+-2>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-2><:A123><:A54>		<:A125><:A53>



<:S+-2><:A124><:A86>			<:A87>



<:S+-2><:A2><:f,BHelv,>(u)<:f> = <:A1>			<:A88>



<:S+-2><:#418,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;> neexistuje.



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A89>	<:A90>		<:A91>



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A92>		<:A41>		<:A93>



<:S+-2><:#144,9071><:f80,,>



<:S+-1><:#528,9071>	V</Z>etky body <\z>se<\h>ky s<\z> inflexn<\i> body, ka</^>d<\a> rovina prech<\a>dzaj<\z>ca 

<\z>se<\h>kou je jej oskula<\h>nou rovinou. <\Z>se<\h>ka (priamka) je 

<\h>iara nulovej prvej i druhej krivosti.



<:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>3.3.2 Kru</^>nicov<\}> obl<\z>k (kru</^>nica)<-!>



<+C><:S+-1><:#543,5863>Kru</^>nicov<\}> obl<\z>k vznikne ot<\a><\h>an<\m>m bodu okolo priamky o uhly z intervalu <<0,<:f,rSymbol,>a<:f><;>. Pre 

<:f,rSymbol,>a<:f>=2<:f,rSymbol,>p<:f> vznikne kru</^>nica (obr. 3.5).



<+C><:S+-2><:#396,5863>



<+C><:S+-2><:#403,5863>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)



<:S+-2><:#396,5863>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5863>	riadiaci <\z>tvar		<:f,BHelv,>A=<:f>(<:f,BHelv,>a<:f>, 0, 0, 1), 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	trieda ot<\a><\h>an<\m> okolo <:f,2News Serif EE,>s<\z>radnicovej osi 

<:f,BHelv,>z<:f> o uhly z  intervalu <<0,<:f,rSymbol,>a<:f><;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A94> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<:S+-2><:R><:f><:f>	modelovan<\}> <\z>tvar	<:A20><:A95>



<:S+-2>					<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>, <:f,BHelv,>a<:f> je polomer kru</^>nice



<:S+-3>



<:S+-3>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-1><:A121><:A120>		<:A19><:A52>



<:S+-1><:A16><:A51>



<:S+-1><+!><:A15><:A50>		<-!><+!><:A47>



<:S+-1><:A49><:f,BHelv,>(0,0<+!><:f,2News Serif EE,>,<:f,rSymbol,><-!>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f>,0)			<:A48><:f,rSymbol,>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f><-&><-&><-&><-&><-&>



<:S+-1><+!>



<:S+-1>



<:S+-1>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-1><:f120,,>



<:S+-3>	<+!><:A14><:A46>	<-!><+!>	<-!><+!>		<:A45>



<:S+-3><+!>	<:A135><:A44><-!>



<:S+-3><+!>	<:A25><-!><+!>	<-!><+!>	<:A42>		<:A43>



<+C><:S+-1>Kru</^>nica je rovinn<\a> <\h>iara, ktor<\a> je sama oskula<\h>nou kru</^>nicou v ka</^>dom svojom bode, polomer kru</^>nice je polomerom prvej krivosti.<:p<* >>



<:S+-1><:#264,5618><+!>Rektifik<\a>cie d<\e></^>ky obl<\z>ka kru</^>nice<-!>



<:S+-1><:#183,5618><:f160,,>



<+C><:S+-2><:#418,5618>Kocha<\q>sk<\i>ho (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je 

<:f,rSymbol,>180</p><:f>) 



<+C><:S+-2><:#396,5618>(obr. 3.6)



<:S+-2>		1. <:f,BHelv,>A<:f,rSymbol,><\N><:f><:f,BHelv,>t<:f,2News Serif EE,>,<:f,BHelv,> t<:f,rSymbol,><:A40>AB<:f>



<:S+-2><:#432,5618>		2. |<:f,"Math C,><\X><:f,BHelv,>AST<:f>|<:f,rSymbol,>=<:f>30</p>, |<:f,BHelv,>TA<+'>0<-'><:f>|<:f,rSymbol,>=<:f>3<:f,rSymbol,>.<:f>|<:f,BHelv,>SA<:f>|<:f,rSymbol,>=<:f>3<:f,BHelv,>a<:f>



<:S+-2><:#418,5618>		3. |<:f,BHelv,>AB<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f,rSymbol,>p<:f><:f,BHelv,>a<:f>



<:S+-2><:#274,9071><:f160,,>



<:S+-2><:#396,5828>D'Ocagneova (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je v intervale (30</p>, 60</p>)) 



<:S+-2><:#396,5828>(obr. 3.7).



<:S+-2><:#418,5828>		1. |<:f,BHelv,>A1<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>12<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>2B<:f>|



<:S+-2><:#418,5828>		2. <:f,BHelv,>S1<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>1<-&>T<:f>		(S2<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>2<-&>T<:f>)



<:S+-2><:#418,5828>		3. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>l<:f>, <:f,BHelv,><+&>1<-&>l<:f>||<:f,BHelv,>S1<:f>		(<:f,BHelv,>B<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>l<:f>, 

<:f,BHelv,><+&>2<-&>l<:f>||<:f,BHelv,>S2<:f>)



<:S+-2><:#418,5828>		4. <:f,BHelv,><-'><+&>1<-&>l<:f,rSymbol,><\G><:f,BHelv,>B<+&>1<-&>T<:f,rSymbol,>=<:f,BHelv,>A<+'>0<-'><:f>, |<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-2><:#418,5828>		5. (<:f,BHelv,><-'><+&>2<-&>l<:f,rSymbol,><\G><:f,BHelv,>A<+&>2<-&>T<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f,2Times New Roman CE,>)<:f>



<:S+-2><:#216,5828><:f120,2Times New Roman CE,>



<:S+-2><:#396,5333>Sobotkova (stredov<\}> uhol obl<\z>ka AB je v intervale (0</p>, 30</p>)) 



<:S+-2><:#396,5333>(obr. 3.8.)



<:S+-2><:#396,5333>



<:S+-2>	1. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,>t<:f>,<:f,BHelv,> t<:f><:A39><:f,BHelv,>AS<:f>



<:S+-2><:#418,5333>	2. |<:f,BHelv,>AT<:f>|<:f,rSymbol,>=<:f>3<+!>.<-!>|<:f,BHelv,>AS<:f>|				



<:S+-2><:#418,5333>	3. <:f,BHelv,>TB<:f,rSymbol,><\G><:f,BHelv,>t<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-1><:#264,5333>						



<:S+-1><:#264,5333><+!>



<:S+-1><:#264,5333><+!>



@<\X><\a>dka@<:S+-1><:#264,6487><+!>3.3.3 Ku</^>e</~>ose<\h>ky<-!>



<:S+-1><:#264,6487>



<:S+-1><:#264,6487><+!>Elipsa



<:S+-1><:#264,6487><+!>



<:S+-1><:#264,6487>Elipsu z<\m>skame ako afinn<\}> obraz kru</^>nice (obr. 3.9).



<:S+-2><:#396,6487>



<+B><:S+-2><:#403,6487>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>,<:f,BHelv,><+!>T<-!><+'>A<-'><:f>)



<:S+-2><:#396,6487>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:A13><:A97>



<:S+-2><:#418,6487>			<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-2>	generuj<\z>ci princ<\m>p	osov<\a> afinita s osou v s<\z>radnicovej osi 

<:f,BHelv,>x<:f> a dvojicou odpovedaj<\z>cich si bodov (<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) v smere 

<:A136>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>



<:S+-3>				<:A98>



<+C><:I0,0,3633,0><:S+-2>		modelovan<\}> <\z>tvar	<:A138>(<:f,BHelv,>u<:f>)<:f,rSymbol,> =<:f> 

<:A137><:A99>



<:S+-1><:#279,9071>				<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f>2<:f,rSymbol,>p<:f> pre cel<\z> elipsu



<:S+-1><:#265,9071>				<:f,BHelv,>a<:f><;><:f,BHelv,>b<:f>, <:f,BHelv,>a<:f> je hlavn<\a>, 

<:f,BHelv,>b<:f> ved</~>aj</Z>ia polos



<:S+-1><:#264,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4283,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A100>		<:A101>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A102>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A103>			<:A104>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A105>				<:A106>



<:S+-3><:R><:#558,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-3>	<:A12><:A107>		<:A108>



<:S+-3>	<:A109>



<:S+-3>	<:A110>		<:A111>		<:A112>



<:S+-3><:#528,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658><+!>Parabola<-!>                                                        



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,4658>Parabolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.10).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,4658>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>, <:f,BHelv,><+!>T<-!><+'>K<-'><:f>)



<:S+-2><:R><:#396,4658>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,4658>	riadiaci <\z>tvar			



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A11><:A33><:f,BHelv,>				u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658><:f,rSymbol,>		a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:I0,0,1433,0><:S+-1><:R><:#264,4658>	generuj<\z>ci princ<\m>p



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,4658>		stredov<\a> koline<\a>cia s osou v s<\z>radnicovej osi <:f,BHelv,>x<:f>, stredom 

<:f,BHelv,>S<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou odpovedaj<\z>cich si bodov



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,4658><:f160,,>



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658>		 <:f,BHelv,>U<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><+'></e><:f,BHelv,><-'>U<:f,rSymbol,></b><:f>=(<:f,BHelv,>0<:f>,<:f,BHelv,>a-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-3><:R><:#366,4658><:f160,,>



<:S+-3>		<:A32>



<+C><:I0,0,0,0><:S+-2><:#396,9071>



<+C><:I0,0,0,0><:S+-1>	modelovan<\}> <\z>tvar	<:A10><:A9><:A31>



<:S+-1>				<:A30>



<:S+-1>				<:A29>	<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - 

<:A28>



<:S+-1><:#279,9071>				<:f,rSymbol,>a<:f,BHelv,>=<:f>2<:f,rSymbol,>p <:f,2News Serif EE,>pre cel<\z> parabolu, 

<:f,rSymbol,>a<:f,2News Serif EE,>=-<:f,rSymbol,>p<:f,2News Serif EE,> pre obl<\z>k  

<:f,BHelv,>AB<:f>



<:S+-1><:#264,9071>



<+C><:S+-1><:f,2News Serif EE,>Nevlastn<\}>m bodom paraboly je bod<:f,rSymbol,> 

<:f,BHelv,>P<:f,2News Serif EE,>(<:A27><:f><:f>). Bod <:f,BHelv,>V<:f>=(<:f,BHelv,>0<:f>,-<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) sa zobraz<\m> do vrchola paraboly 

<:f,BHelv,>V<:f,rSymbol,></b><:f,rSymbol,>=<:f,BHelv,>V<+!><:f>.<:f,BHelv,>T<-!><+'>K<-'><:f><:f,rSymbol,>=<:f>



<+B><:S+-1><:A26>



<+C><:S+-1><:#530,9071>Nevlastn<\}> priese<\h>n<\m>k <:f,rSymbol,><+'></e><-'><:f> <:f,BHelv,>R 

<:f>doty<\h>n<\m>c kru</^>nice <:f,BHelv,>k <:f>v samodru</^>n<\}>ch bodoch<:f,BHelv,> A<:f>, 

<:f,BHelv,>B<:f> sa zobraz<\m> do vlastn<\i>ho bodu <:f,BHelv,>R</t><:f>, v ktorom sa pret<\m>naj<\z> doty<\h>nice koline<\a>rnej paraboly 

<:f,BHelv,>k</t><:f>.



<+C><:#264,9071>



<+C><:S+-1><:#264,9071><+!>Hyperbola<-!>



<+C><:S+-1>



<:S+-1><:#264,9071>Hyperbolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.11).



<:S+-1><:#264,9071>



<:S+-2><:#397,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>k<:f>, <:f,BHelv,>T<+'>K<-'><:f>)	



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,9071>	riadiaci <\z>tvar



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A8><:A113>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>,  

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,rSymbol,>	a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>



<:S+-1><:R><:#264,9071>	generuj<\z>ci princ<\m>p



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredov<\a> koline<\a>cia s osou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		v s<\z>radnicovej osi <:f,BHelv,>x<:f>,



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		stredom <:f,BHelv,>S<:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		odpovedaj<\z>cich si bodov



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>		<:f,BHelv,>Y=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,rSymbol,><+'></e><-'><:f,BHelv,>Y<:f,rSymbol,></b><:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>d<:f><<<:f,BHelv,>a, d<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-1><:R><:#264,9071>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A114>



<+C><:I0,0,3633,0><:S+-2><:R><:#396,9071>	modelovan<\}> <\z>tvar



<+C><:I0,0,0,0><:S+-2><:R1,12,1,720,1,1433,1,1889,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A7><:A6><:A115><:A116>							<:A117>



<:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - {<:f,BHelv,>u<+'>1<:f,2News Serif EE,><-'>,<:f,BHelv,> u<+'>2<-'><:f>}, 

<:A118>, <:A119>



<+C><:S+-1><:R><:#265,9071>Nevlastn<\i> body hyperboly s<\z> <:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>1<-'><:f>), 

<:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>2<-'><:f>), bod <:f,BHelv,>A=(0,-a,0,1)<:f> sa koline<\a>rne zobraz<\m> do vrchola



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>hyperboly <:f,BHelv,>A</t><:f><:A17>, bod <:f,BHelv,>B=(0,a,0,1)<:f> do druh<\i>ho (nezobrazen<\i>ho) vrchola 

<:A18>.<:p<* >>



@<\X><\a>dka@<:S+-1><:#264,9071>3.3.4 Cykloidy



<:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#528,9071>Cykloidy s<\z> rovinn<\i> <\h>iary, ktor<\i> vznikn<\z> zlo</^>en<\}>m pohybom bodu, vyjadren<\}>m zlo</^>en<\m>m dvoch geometrick<\}>ch transform<\a>ci<\m>.



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Ortocykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu <:f,BHelv,>A<:f> okolo danej priamky <:f,BHelv,>o<:f> (v rovine 

<:f,rSymbol,>a<:f> kolmej na <:f,BHelv,>o)<:f> a s<\z><\h>asne pos<\z>van<\m>m v smere vektora 

<:A38> kolm<\i>ho na dan<\z> priamku <:f,BHelv,> (<:A37><:f,rSymbol,><\L>a<:f>) vytvor<\m>me ortocykloidu (obr. 3.12).



<:S+-2><:#216,5655><:f120,,>



<:S+-2><:#418,5655>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BArial CE,>T<-!><+'>P<-'><-!><:f>(<:f,BArial CE,>u<:f>)<:f,rSymbol,>=<:f,BArial CE,><+!>T<-!><+'>OP<-'><:f>(<:f,BArial CE,>u<:f>))



<:S+-2><:#396,5655>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5655>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>0<:f>, 

<:f,BHelv,>a<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)



<:I0,0,2858,0><:S+-1><:#1072,5655>	generuj<\z>ci princ<\m>p	<:f,2Times New Roman CE,>trieda transform<\a>ci<\m> zlo</^>en<\a> z ot<\a><\h>ania okolo osi 

<:f,BHelv,>o<:f,rSymbol,>=<:f,BHelv,>z <:f,2Times New Roman CE,><-&>a pos<\z>vania v smere s<\z>radnicovej osi 

<:f,BHelv,>x<:f> o vektor



<:S+-1>				<:A35>



<:S+-1><:#264,5655>



<:S+-2>		<:A36><:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<:S+-1><:#216,9071><:f180,,>



<:S+-1>	modelovan<\}> <\z>tvar	<:A5><:A34>



<:S+-1><:#279,9071><:f,BHelv,>				k<:f,rSymbol,></y><:f>0 je po<\h>et z<\a>vitov<-&><-!><-'><-!><-!><-'><-'><-&><-&>



<:S+-1><:#183,9071><:f160,,>



<:S+-1><:#264,9071>ortocykloida



<:S+-1><:#279,9071>	prost<\a> <:f,BHelv,> l<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a		<:f>	skr<\a>ten<\a>  

<:f,BHelv,>l<:f,rSymbol,><;><:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>			pred<\e></^>en<\a>  

<:f,BHelv,>l<:f,rSymbol,><<<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>



<:S+-1>					



<:S+-1>



<+B><:S+-1>Obr.  3.13



<:S+-1>



<:S+-1><:#264,9071><+!>Epicykloida<-!>



<+C><:S+-1><:#530,9071>Ot<\a><\h>an<\m>m bodu okolo priamky <:f,BHelv,><+&>1<-&>o<:f> a s<\z><\h>asne s<\z>hlasne orientovan<\}>m ot<\a><\h>an<\m>m okolo priamky 

<:f,BHelv,><+&>2<-&>o<:f> z toho ist<\i>ho smeru (<:f,BHelv,><+&>1<-&>o||<+&>2<-&>o<:f>) vytvor<\m>me epicykloidu (obr. 3.14).



<+C><:S+-1><:#264,5490>



<:S+-2><:#418,5490>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BHelv,>T<-!><+'>Oz'<-'><-!><:f>(u)<:f,rSymbol,>=<+!><:f,BHelv,>T<-!><+'>Ozz'<-'><:f>(u))



<:S+-2><:#396,5490>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5490>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>, 

<:f,BHelv,>0<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)	



<:I0,0,2858,0><:S+-1><:#543,5490>	generuj<\z>ci princ<\m>p	<:f,2News Serif EE,>z<:f>lo</^>en<\a> trieda ot<\a><\h>an<\m> okolo os<\m> 

<:f,BHelv,><+&>1<-&>o<:f,rSymbol,>=<:f,BHelv,>z<:f> a <:f,BHelv,><+&>2<-&>o<:f,rSymbol,>=<:f,BHelv,>z</t>||z



<:I0,0,2858,0><:S+-1><:#274,5490><:f,BHelv,>				<:f><:f,BHelv,>|<+&>1<-&>o<+&>2<-&>o| <:f,rSymbol,>=<:f,BHelv,> l, 

<:f,BHelv,>k<;>0<:f>



<:I0,0,2858,0><:S+-1><:#264,5490>
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@Nadpis@<:#312,9071><+!>3 <\H>IARY<-!><+!> ROZ</J><\M>REN<\I>HO euKlidOVSK<\I>HO pRIeSTORU 

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



<:#264,9071><:f220,,>



<:#264,9071><:f220,2Times New Roman CE,>



<:#264,9071><:f220,2Times New Roman CE,>



@Podnadpis@<:#284,9071><:f,2Times New Roman CE,>3.1 Defin<\M>CIA a Vn<\Z>tOrn<\I> VLASTNOSTI 

<\H>IAR<:f>



<:#264,9071><:f220,,>



<+C><:S+-1><:#548,9071><+">Defin<\m>cia<-">: <\H>iara (obl<\z>k <\h>iary) je ka</^>d<\a> s<\z>visl<\a> nepr<\a>zdna podmno</^>ina priestoru, 

<:f,BHelv,> k<:f><:f,rSymbol,><\L><+'></e><:f,BArial,><-'><+!>E<-!><+&>3<-&><:f>,  ktor<\a> je spojit<\}>m obrazom intervalu 

<:f,2CaslonOpenFace,><+!>I<-!><:f>. Analytickou reprezent<\a>ciou 

<\h>iary je <+!>b<-!><+!>odov<\a><-!> <+!>funkcia<-!><+!> <-!>



<+C><:S+-1><:#183,9071><+!><:f160,,>



<+B><:S+-1><:A23><:A81>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#269,9071>definovan<\a>, spojit<\a> a aspo<\r> raz diferencovate</~>n<\a> na 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1><:f,2Times New Roman,>Hodnotou bodovej<:f><:f,2Times New Roman,> funkcie p<:f,2News Serif EE,>re<:f,BArial,> a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I 

<-!><:f>je bod <\h>iary ur<\h>en<\}> </Z>tvoricou homog<\i>nnych s<\z>radn<\m>c



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A96>(<:f,BArial,>a<:f>)=(<:f,BHelv,>x<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>y<:f>(<:f,BHelv,>a<:f>), 

<:f,BHelv,>z<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>h<:f>(<:f,BHelv,>a<:f>)) =<:f,BArial,> P<:f>(<:f,BHelv,>a<:f>)



<+C><:S+-1><:f160,,>



<+C><:S+-1><\H><\m>slo <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!> 

<:f,2Times New Roman CE,>naz<\}>vame<:f><+!> parametrick<\a> - krivo<\h>i<-!><+!>ara s<\z>radnica<-!> bodu 

<\h>iary, ktor<\a> vyjadruje jeho polohu na <\h>iare (Obr. 3.1). Funkcie 

<:f,BHelv,>x(u), y(u), z(u), h(u)<:f> naz<\}>vame s<\z>radnicov<\i> funkcie.



<+@><:S+-1>	



<+@><:S+-1><:f160,,>



<+C><:S+-1>	Ak je<:f,2CaslonOpenFace,> <+!>I<-!><:f> uzavret<\}> interval, hovor<\m>me o obl<\z>ku 

<\h>iary. Pri po<\h><\m>ta<\h>ovom spracovan<\m> je vhodn<\i> kv<\t>li jednotnosti z<\a>pisu voli</]> parametriz<\a>ciu obl<\z>ka 

<\h>iary na intervale <:f,2CaslonOpenFace,><+!>I<-!><:f,BTimesEEW,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>. Bodovou fun kciou je definovan<\a> orient<\a>cia obl<\z>ka 

<\h>iary <:f,BArial,>k<:f>, za<\h>iato<\h>n<\}> bod m<\a> krivo<\h>iaru s<\z>radnicu 0, koncov<\}> bod 1. Preto</^>e zobrazova</]> m<\t></^>eme len vlastn<\i> body priestoru (vzh</~>adom na kone<\h>n<\i> rozmery n<\a>kresne), hodnota 

</Z>tvrtej s<\z>radnicovej funkcie <:f,BArial,>h<:f,2Times New Roman,>(<:f,BArial,>a<:f,2Times New Roman,>) 

<:f>sa bude v z<\a>kladnom tvare analytick<\}>ch reprezent<\a>ci<\m> zobrazovan<\}>ch obl<\z>kov rovna</]> 

<:f,BArial CE,>1<:f>.



<+C><:S+-1>	Bodov<\a> funkcia je indukovan<\a> vektorovou funkciou<+!> <:f,BHelv,>r<-!>(u)=(x(u),y(u),z(u),0) 

<:f>jednej premennej definovanou  na <:f,2CaslonOpenFace,><+!>I<-!><:f>, ktorej hodografom je 

<\h>iara <:f,BArial,>k<:f>. Hodnoty vektorovej funkcie s<\z> polohov<\i> vektory bodov 

<\h>iary,<+!> <:f,BHelv,>r<-!>(a)=(x(a),y(a),z(a),0)<:f>, <:f,BHelv,>a<:f,rSymbol,><\N><:f> 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia <\h>iary  - bodov<\a> funkcia  <:A4><:f,BHelv,>(u)=(x(u),y(u),z(u),h(u)) 

<:f>pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><:f,2CaslonOpenFace,><+!>I 

<-!><:f> je ekvivalentn<\a> s in<\}>mi vyjadreniami <\h>iary



<+@><:S+-1><:f120,,>



<+@><:S+-1> 				<:f,BHelv,><+!>r<-!>=<+!>r<-!>(u)<:f>				vektorov<\a> rovnica



<+C><:S+-1><:f,BHelv,>				x=x(u), y=y(u), z=z(u)<:f>		parametrick<\i> rovnice



<+@><:S+-1><:f180,,>



<+C><:S+-1>	Ak existuj<\z> re<\a>lne <\h><\m>sla <:f,BHelv,>a<:f>, <:f,BHelv,>b<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f,2Times New Roman CE,>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>b<:f>, pre ktor<\i> plat<\m>  

<:A132>(<:f,BHelv,>a<:f>)<:f,rSymbol,>=<:f><:A133>(<:f,BHelv,>b<:f>), bod obl<\z>ka 

<\h>iary ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>a<:f>" a bod ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>b<:f>" spl<\}>vaj<\z>, a 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>b<:f>) naz<\}>vame dvojn<\a>sobn<\}> bod 

<\h>iary (Fig. 3.2). Ak existuje <:f,BHelv,>k<:f> tak<\}>chto re<\a>lnych 

<\h><\m>sel z intervalu <:f,2CaslonOpenFace,><+!>I<-!><:f>, bod sa naz<\}>va k-n<\a>sobn<\}>. Obl<\z>k 

<\h>iary sa naz<\}>va uzavret<\}>, ak  <:f,BHelv,>P<:f>(<:f,BHelv,>0<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>1<:f>).



<+@><:S+-1><:#264,9071>Deriv<\a>cia bodovej funkcie



<+@><:S+-1>				<:A22><:A82>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#279,9071>je funkcia (vektorov<\a>) vyjadruj<\z>ca pre <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  smerov<\}> vektor doty<\h>nice obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A21><:A83>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Jeho orient<\a>cia je zhodn<\a> s orient<\a>ciou obl<\z>ka <\h>iary v bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Bod <\h>iary, v ktorom sa men<\m> orient<\a>cia vektora doty<\h>nice, sa naz<\}>va bod vratu (kuspid<\a>lny bod).



<+@><:S+-1>Priamka, ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A84>(<:f,BHelv,>a<:f>) sa naz<\}>va doty<\h>nica.



<+@><:S+-1>Bod obl<\z>ka <\h>iary, v ktorom je smerov<\}> vektor doty<\h>nice nenulov<\}>, naz<\}>vame regul<\a>rny bod.



<+@><:S+-1>Ak  <:A122><:A85>, bod <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je singul<\a>rny. 



<+@><:S+-1>Bod, v ktorom je druh<\a> deriv<\a>cia bodovej funkcie <\h>iary



<+@><:S+-1><:f120,,>



<+B><:S+-1> <:A79><:A139>



<+@><:S+-1><:f160,,>



<+@><:S+-1>nulov<\}>m vektorom, naz<\}>vame inflexn<\}> bod. 



<+C><:S+-1>Vlastnosti <\h>iary vyjadren<\i> v jej regul<\a>rnych bodoch pomocou deriv<\a>ci<\m> bodovej funkcie, ve</~>kost<\m> vektorov 

<:A127><:A3><:A128><:A129><:A130><:A131>, naz<\}>vame vn<\z>torn<\i> (geometrick<\i>) vlastnosti. Pri ich v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice vektorov.



<+@><:S+-1>Nech <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) pre <:f,BHelv,>a<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  je regul<\a>rny bod obl<\z>ka 

<\h>iary s analytickou reprezent<\a>ciou <:A80>(<:f,BHelv,>u<:f>).



<+@><:S+-1><+!>Jednotkov<\}> vektor doty<\h>nice<-!> <:A78>(<:f,BHelv,>a<:f>) v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka <\h>iary vyjadr<\m>me pod</~>a vz</]>ahu



<+@><:S+-1><:f120,,>



<+C><:S+-1>					<:A77>



<+C><:S+-1><:f160,,>



<+C><:S+-1>Vektorov<\}> s<\z><\h>in vektorov prvej a druhej deriv<\a>cie funkcie 

<:A76>(<:f,BHelv,>u<:f>) je vektor, z ktor<\i>ho z<\m>skame <+!>jednotkov<\}> vektor binorm<\a>ly<-!><+!> 

<-!><:A0> v regul<\a>rnom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka 

<\h>iary 



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A75>



<+C><:S+-1><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A74> sa naz<\}>va binorm<\a>la. 



<+C><:S+-1><+!>Jednotkov<\}> vektor (hlavnej) norm<\a>ly<-!> <:A73> v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) oobl<\z>ka <\h>iary je vektorov<\}> s<\z><\h>in jednotkov<\}>ch vektorov binorm<\a>ly a doty<\h>nice



<+C><:S+-1><:f160,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2744,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A72>



<+B><:S+-1><:R><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A71> sa naz<\}>va hlavn<\a> norm<\a>la.



<+C><:S+-1>	V ka</^>dom regul<\a>rnom bode obl<\z>ka <\h>iary <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) existuj<\z> tri na seba kolm<\i> jednotkov<\i> vektory 

<:A70> ur<\h>uj<\z>ce tri kolm<\i> priamky <:A69>so spolo<\h>n<\}>m bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Ka</^>d<\i> dve z nich ur<\h>uj<\z> rovinu. V</Z>etky roviny prech<\a>dzaj<\z>ce doty<\h>nicou t s<\z> dotykov<\i> roviny obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Oskula<\h>n<\a> rovina 

<:f,rSymbol,>w<:f> je ur<\h>en<\a> doty<\h>nicou a norm<\a>lou, <:f,rSymbol,>w<:f,BHelv,>=tn<:f>, rektifika<\h>n<\a> rovina 

<:f,rSymbol,>r<:f> doty<\h>nicou a binorm<\a>lou, <:f,rSymbol,>r<:f,BHelv,>=tb<:f>. Norm<\a>la a binorm<\a>la ur<\h>uj<\z> norm<\a>lov<\z> rovinu 

<:f,rSymbol,>n<:f,BHelv,>=nb<:f>. Roviny <:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a 

<:f,rSymbol,>n<:f> s<\z> na seba kolm<\i>, maj<\z> spolo<\h>n<\}> bod 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a ka</^>d<\i> dve sa pret<\m>naj<\z> v spolo<\h>nej priamke.



<+C><:S+-1>	Frenet-Serretov sprievodn<\}> trojhran <\h>iary v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je geometrick<\}> <\z>tvar (obr. 3.3) jednozna<\h>ne ur<\h>en<\}> ako prienik troch polpriestorov s hrani<\h>n<\}>mi rovinami 

<:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a <:f,rSymbol,>n<:f> a smerov<\}>mi vektormi 

<:A68> (v danom porad<\m>). Hrany s<\z> polpriamky <:A67> so spolo<\h>n<\}>m za<\h>iatkom vo vrchole trojhranu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Obl<\z>k <\h>iary v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> vn<\z>tri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vn<\z>torn<\i> vlastnosti 

<\h>iary v okol<\m> regul<\a>rneho bodu <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>).  



<+C><:S+-1>	Odch<\}>lku obl<\z>ka <\h>iary od doty<\h>nice v danom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje 

<+!>prv<\a> krivos</]> <\h>iary<-!> -<+!> flexia<-!>. Je to nez<\a>porn<\i> 

<\h><\m>slo <:f,BHelv,><+&>1<-&>k<:f> vyjadren<\i> vz</]>ahom



<+C><:S+-1><:f120,,>



<+B><:S+-1><:f,BHelv,><+&>1 <-&>k<:f,rSymbol,>=<:f><:A66>



<+B><:S+-1><:f160,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>1<-&>k=0<:f>. Ak je <:f,BHelv,><+&>1<-&>k=0<:f> v ka</^>dom regul<\a>rnom bode obl<\z>ka 

<\h>iary, ide o <\z>se<\h>ku. Priamka je <\h>iara nulovej prvej krivosti. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej krivosti . 			<+!>Polomer prvej krivosti<-!> v danom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je <\h><\m>slo <:A65>, pre <:f,BHelv,><+&>1<-&>k<:f> 

<:f,rSymbol,></y><:f> <:f,BHelv,>0<:f>. Pre <:f,BHelv,><+&>1<-&>k<:f,2Symbol,>=<:f,BHelv,>0<:f> hovor<\m>me o nekone<\h>ne ve</~>kom polomere krivosti. V oskula<\h>nej rovine 

<:f,rSymbol,>w<:f> <\h>iary<:f,rSymbol,> <:f,BHelv,>k<:f> v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> oskula<\h>n<\a> kru</^>nica 

<:f,BHelv,>h<:f> <\h>iary v danom bode. Jej stred <:f,BHelv,><+&>1<-&>S<:f> (stred prvej krivosti) je bod norm<\a>ly le</^>iaci na polpriamke ur<\h>enej bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a vektorom <:A64>(<:f,BHelv,>a<:f>) vo vzdialenosti polomeru prvej krivosti od bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>), <:A63> a jej polomer je polomer prvej krivosti 

<+&>1<:f,rSymbol,><-&>r<:f>. Oskula<\h>n<\a> kru</^>nica oskuluje (nahr<\a>dza) v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>k <\h>iary (obr. 3.3).



<+C><:S+-1>	Odch<\}>lku <\h>iary od oskula<\h>nej roviny v danom neinflexnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje <+!>druh<\a> krivos</]> 

<\h>iary - torzia<-!> <:f,BHelv,><+&>2<-&>k<:f>, <\h><\m>slo vyjadren<\i> vz</]>ahom



<+C><:S+-2><:f80,,>



<+B><:S+-2><+&><:f,BHelv,>2<-&>k<:f> <:A62>



<+C><:S+-2><:f120,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>2<-&>k<:f,rSymbol,>=<:f,BHelv,>0<:f>. Ak je 

<:f,BHelv,><+&>2<-&>k<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> v ka</^>dom bode 

<\h>iary, le</^><\m> cel<\a> <\h>iara v oskula<\h>nej rovine, je rovinnou 

<\h>iarou. Priamka je <\h>iara nulovej flexie aj torzie. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je 

<\h>iara kon</Z>tantn<\}>ch nenulov<\}>ch krivost<\m>.



<+C><:S+-1>	Rektifik<\a>cia obl<\z>ka <\h>iary je rozvinutie <\h>iary v okol<\m> dan<\i>ho bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) do rektifika<\h>nej roviny <\h>iary v tomto bode. Kon</Z>trukcia, ktorou zist<\m>me d<\e></^>ku obl<\z>ka 

<\h>iary, sa tie</^> naz<\}>va rektifik<\a>cia. V<\}>po<\h>tom mo</^>no d<\e></^>ku obl<\z>ku 

<\h>iary ur<\h>i</]> zo vz</]>ahu



<+C><:S+-1><:f120,,>



<+B><:S+-1><:A61>



<+B><:S+-1><:f120,,>



<+C><:S+-1>Stupe<\r> rovinnej <\h>iary je <\h><\m>slo ud<\a>vaj<\z>ce najv<\d><\h></Z><\m> mo</^>n<\}> po<\h>et jej priese<\h>n<\m>kov s priamkou. Priamka je 

<\h>iara prv<\i>ho stup<\r>a, ku</^>e</~>ose<\h>ky s<\z> <\h>iary druh<\i>ho stup<\r>a - kvadratick<\i>. Obl<\z>k 

<\h>iary, ktor<\}> sa s priamkou pret<\m>na najviac trikr<\a>t, je tretieho stup<\r>a - kubick<\}>, at<\o>.



<+C><:S+-1>



<+C><:S+-1>



@Podnadpis@<+C><:S+-1>3.2 Modelovanie <\h>iar



<+C><:S+-1>



<+C><:S+-1>	<\H>iary v kreat<\m>vnom priestore modelujeme pomocou kreat<\m>vnych - syntetick<\}>ch reprezent<\a>ci<\m>, ktor<\i> m<\t></^>u by</]> troch z<\a>kladn<\}>ch typov.



<+C><:S+-1>		I. (vlastn<\}> bod, trieda geometrick<\}>ch transform<\a>ci<\m>)



<+C><:S+-1>	Ako generuj<\z>ci princ<\m>p mo</^>no pou</^>i</]> ktor<\z>ko</~>vek triedu geometrick<\}>ch transform<\a>ci<\m>, pr<\m>p. zlo</^>en<\z> triedu geometrick<\}>ch transform<\a>ci<\m>. Bod je analyticky reprezentovan<\}> 

</Z>tvoricou homog<\i>nnych s<\z>radn<\m>c, <:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,<:f,BHelv,>1<:f>). Analytick<\a> reprezent<\a>cia triedy geometrick<\}>ch transform<\a>ci<\m> je matica - funkcia 

<:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>(<:f,BHelv,>u<:f>) definovan<\a> na <<<:f,BHelv,>0,1<:f><;>, ktorej prvky s<\z> re<\a>lne funkcie premennej 

<:f,BHelv,>u<:f> sp<\e><\r>aj<\z>ce dan<\i> predpoklady (pozri kap. 1.7). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka 

<\h>iary je bodov<\a> funkcia



<+C><:S+-2><:f80,,>



<+B><:S+-3><:A60><+!>.<-!><:f,BHelv,><+!>T<-!><+'>4x4<-'>(u)



<+B><:S+-3><:f80,2Times New Roman CE,>



<:S+-1>definovan<\a> na <:f,2CaslonOpenFace,>I<:f,rSymbol,>=<:f,BHelv,><<0,1<;><:f,2Times New Roman CE,> a maj<\z>ca po</^>adovan<\i> vlastnosti (pozri kap. 3.1).



<+C><:S+-1><:#264,9071><:f,2Times New Roman CE,>	<:f>	II. (obl<\z>k <\h>iary, geometrick<\a> transform<\a>cia)



<+C><:S+-1><:#1330,9071>	Z dan<\i>ho obl<\z>ka <\h>iary mo</^>no z<\m>ska</]> in<\}> obl<\z>k, pomocou geometrickej transform<\a>cie. Obl<\z>k 

<\h>iary je analyticky reprezentovan<\}> bodovou funkciou  definovanou na 

<:f,2CaslonOpenFace,>I<:f,BITC Zapf Chancery EE,> <:f> (s dan<\}>mi vlastnos</]>ami - pozri kap. 3.1). Analytick<\a> reprezent<\a>cia geometrickej transform<\a>cie je regul<\a>rna 

</Z>tvorcov<\a> matica <:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>, ktorej prvky s<\z> re<\a>lne 

<\h><\m>sla (pozri kap. 1.3 a</^> 1.6). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka je bodov<\a> funkcia



<+B><:S+-1>						<:A59><+!>.<-!><+!><:f,BHelv,>T<-!><+'>4x4<-'><:f>



<+B><:S+-1><:#160,9071><+'><:f160,BHelv,>



<:S+-1><:#269,9071>po</^>adovan<\}>ch vlastnost<\m> na <:f,2CaslonOpenFace,>I <:f>.



<:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#264,9071>		III. (usporiadan<\a> postupnos</]> bodov, aproxim<\a>cia)



<+C><:S+-1><:#812,9071>	Analytick<\a> reprezent<\a>cia usporiadanej postupnosti <:f,BHelv,>n<:f> bodov je mapa 

<:f,BHelv,><+!>M<-!><:f> modelovan<\i>ho obl<\z>ka <\h>iary, matica typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> usporiadan<\i> 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c dan<\}>ch bodov (vlastn<\}>ch alebo nevlastn<\}>ch), 

<:f,BHelv,>P<+'>i<-'>=<:f>(<:f,BHelv,>x<+'>i<-'><:f>,<:f,BHelv,>y<+'>i<-'><:f>,<:f,BHelv,>z<+'>i<-'><:f>,<:f,BHelv,>h<+'>i<-'><:f>) v danom porad<\m>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A58>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#817,9071>Aproxim<\a>cia (interpol<\a>cia) s<\z> analyticky reprezentovan<\i> maticou 

<:f,BHelv,><+!>I<:f,2News Serif EE,><-!>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f>, typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> vhodn<\i> polynomick<\i> funkcie<:f,BHelv,> Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>) stup<\r>a 

<:f,BHelv,>n<:f>-1. Obl<\z>k <\h>iary, ktor<\}> z<\m>skame z  riadiaceho 

<\z>tvaru je analyticky reprezentovan<\}> bodovou funkciou dan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f>=<<0,1<;>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A57><:f,BHelv,><+!>M<-!><+!>.<-!><+!>I<+&>T<-&><-!><:f>(<:f,BHelv,>u<:f>)=<:A126>



<:S+-1><:#264,9071>



<:S+-1><:#264,9071>



@Podnadpis@<:S+-1><:#284,9071>3.3 Rovinn<\i> <\h>iary



<:S+-1><:#264,5270>



@<\X><\a>dka@<:S+-1><:#264,5270><+!>3.3.1 <\Z>se<\h>ka<-!>



<:S+-2><:#792,5270><\Z>se<\h>ka vznikne pos<\z>van<\m>m bodu v smere dan<\i>ho vektora (obr. 3.4).



<+B><:S+-2><:#403,5270>Syntetick<\a> reprezent<\a>cia:		(<:f,BHelv,>A<:f>,<+!> <:f,BHelv,>T<-!><+'>p<-'><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,5270>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#792,5270>	riadiaci <\z>tvar			<:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,1)							



<:S+-1><:#264,5270>			



<:S+-2>	generuj<\z>ci princ<\m>p		trieda posunut<\m> ur<\h>en<\a> vektorom 

<:A134>=(<:f,BHelv,>a<+'>1<-'><:f>, <:f,BHelv,>a<+'>2<-'><:f>, <:f,BHelv,>a<+'>3<-'><:f>, 

<:f,BHelv,>0<:f>)



<:S+-2><:#216,9071><:f120,,>



<:S+-2>					<:A56>	pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-2><:#396,9071>	



<:S+-2>	modelovan<\}> <\z>tvar		<:A24>(<:f,BHelv,>u<:f>) <:A55>



<:S+-2><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-2><:A123><:A54>		<:A125><:A53>



<:S+-2><:A124><:A86>			<:A87>



<:S+-2><:A2><:f,BHelv,>(u)<:f> = <:A1>			<:A88>



<:S+-2><:#418,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;> neexistuje.



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A89>	<:A90>		<:A91>



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A92>		<:A41>		<:A93>



<:S+-2><:#144,9071><:f80,,>



<:S+-1><:#528,9071>	V</Z>etky body <\z>se<\h>ky s<\z> inflexn<\i> body, ka</^>d<\a> rovina prech<\a>dzaj<\z>ca 

<\z>se<\h>kou je jej oskula<\h>nou rovinou. <\Z>se<\h>ka (priamka) je 

<\h>iara nulovej prvej i druhej krivosti.



<:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>3.3.2 Kru</^>nicov<\}> obl<\z>k (kru</^>nica)<-!>



<+C><:S+-1><:#543,5863>Kru</^>nicov<\}> obl<\z>k vznikne ot<\a><\h>an<\m>m bodu okolo priamky o uhly z intervalu <<0,<:f,rSymbol,>a<:f><;>. Pre 

<:f,rSymbol,>a<:f>=2<:f,rSymbol,>p<:f> vznikne kru</^>nica (obr. 3.5).



<+C><:S+-2><:#396,5863>



<+C><:S+-2><:#403,5863>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)



<:S+-2><:#396,5863>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5863>	riadiaci <\z>tvar		<:f,BHelv,>A=<:f>(<:f,BHelv,>a<:f>, 0, 0, 1), 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	trieda ot<\a><\h>an<\m> okolo <:f,2News Serif EE,>s<\z>radnicovej osi 

<:f,BHelv,>z<:f> o uhly z  intervalu <<0,<:f,rSymbol,>a<:f><;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A94> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<:S+-2><:R><:f><:f>	modelovan<\}> <\z>tvar	<:A20><:A95>



<:S+-2>					<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>, <:f,BHelv,>a<:f> je polomer kru</^>nice



<:S+-3>



<:S+-3>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-1><:A121><:A120>		<:A19><:A52>



<:S+-1><:A16><:A51>



<:S+-1><+!><:A15><:A50>		<-!><+!><:A47>



<:S+-1><:A49><:f,BHelv,>(0,0<+!><:f,2News Serif EE,>,<:f,rSymbol,><-!>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f>,0)			<:A48><:f,rSymbol,>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f><-&><-&><-&><-&><-&>



<:S+-1><+!>



<:S+-1>



<:S+-1>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-1><:f120,,>



<:S+-3>	<+!><:A14><:A46>	<-!><+!>	<-!><+!>		<:A45>



<:S+-3><+!>	<:A135><:A44><-!>



<:S+-3><+!>	<:A25><-!><+!>	<-!><+!>	<:A42>		<:A43>



<+C><:S+-1>Kru</^>nica je rovinn<\a> <\h>iara, ktor<\a> je sama oskula<\h>nou kru</^>nicou v ka</^>dom svojom bode, polomer kru</^>nice je polomerom prvej krivosti.<:p<* >>



<:S+-1><:#264,5618><+!>Rektifik<\a>cie d<\e></^>ky obl<\z>ka kru</^>nice<-!>



<:S+-1><:#183,5618><:f160,,>



<+C><:S+-2><:#418,5618>Kocha<\q>sk<\i>ho (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je 

<:f,rSymbol,>180</p><:f>) 



<+C><:S+-2><:#396,5618>(obr. 3.6)



<:S+-2>		1. <:f,BHelv,>A<:f,rSymbol,><\N><:f><:f,BHelv,>t<:f,2News Serif EE,>,<:f,BHelv,> t<:f,rSymbol,><:A40>AB<:f>



<:S+-2><:#432,5618>		2. |<:f,"Math C,><\X><:f,BHelv,>AST<:f>|<:f,rSymbol,>=<:f>30</p>, |<:f,BHelv,>TA<+'>0<-'><:f>|<:f,rSymbol,>=<:f>3<:f,rSymbol,>.<:f>|<:f,BHelv,>SA<:f>|<:f,rSymbol,>=<:f>3<:f,BHelv,>a<:f>



<:S+-2><:#418,5618>		3. |<:f,BHelv,>AB<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f,rSymbol,>p<:f><:f,BHelv,>a<:f>



<:S+-2><:#274,9071><:f160,,>



<:S+-2><:#397,5828>D'Ocagneova (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je v intervale (30</p>, 60</p>)) 



<:S+-2><:#396,5828>(obr. 3.7).



<:S+-2><:#418,5828>		1. |<:f,BHelv,>A1<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>12<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>2B<:f>|



<:S+-2><:#418,5828>		2. <:f,BHelv,>S1<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>1<-&>T<:f>		(S2<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>2<-&>T<:f>)



<:S+-2><:#418,5828>		3. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>l<:f>, <:f,BHelv,><+&>1<-&>l<:f>||<:f,BHelv,>S1<:f>		(<:f,BHelv,>B<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>l<:f>, 

<:f,BHelv,><+&>2<-&>l<:f>||<:f,BHelv,>S2<:f>)



<:S+-2><:#418,5828>		4. <:f,BHelv,><-'><+&>1<-&>l<:f,rSymbol,><\G><:f,BHelv,>B<+&>1<-&>T<:f,rSymbol,>=<:f,BHelv,>A<+'>0<-'><:f>, |<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-2>		5. (<:f,BHelv,><-'><+&>2<-&>l<:f,rSymbol,><\G><:f,BHelv,>A<+&>2<-&>T<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f,2Times New Roman CE,>)<:f>



<:S+-2><:#216,5828><:f120,2Times New Roman CE,>



<:S+-2><:#396,5333>Sobotkova (stredov<\}> uhol obl<\z>ka AB je v intervale (0</p>, 30</p>)) 



<:S+-2><:#396,5333>(obr. 3.8.)



<:S+-2><:#396,5333>



<:S+-2>	1. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,>t<:f>,<:f,BHelv,> t<:f><:A39><:f,BHelv,>AS<:f>



<:S+-2><:#418,5333>	2. |<:f,BHelv,>AT<:f>|<:f,rSymbol,>=<:f>3<+!>.<-!>|<:f,BHelv,>AS<:f>|				



<:S+-2><:#418,5333>	3. <:f,BHelv,>TB<:f,rSymbol,><\G><:f,BHelv,>t<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-1><:#264,5333>						



<:S+-1><:#264,5333><+!>



<:S+-1><:#264,5333><+!>



@<\X><\a>dka@<:S+-1><:#264,6487><+!>3.3.3 Ku</^>e</~>ose<\h>ky<-!>



<:S+-1><:#264,6487>



<:S+-1><:#264,6487><+!>Elipsa



<:S+-1><+!>



<:S+-1><:#264,6487>Elipsu z<\m>skame ako afinn<\}> obraz kru</^>nice (obr. 3.9).



<:S+-2><:#396,6487>



<+B><:S+-2><:#403,6487>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>,<:f,BHelv,><+!>T<-!><+'>A<-'><:f>)



<:S+-2><:#396,6487>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:A13><:A97>



<:S+-2><:#418,6487>			<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-2>	generuj<\z>ci princ<\m>p	osov<\a> afinita s osou v s<\z>radnicovej osi 

<:f,BHelv,>x<:f> a dvojicou odpovedaj<\z>cich si bodov (<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) v smere 

<:A136>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>



<:S+-3>				<:A98>



<+C><:I0,0,3633,0><:S+-2>		modelovan<\}> <\z>tvar	<:A138>(<:f,BHelv,>u<:f>)<:f,rSymbol,> =<:f> 

<:A137><:A99>



<:S+-1><:#279,9071>				<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f>2<:f,rSymbol,>p<:f> pre cel<\z> elipsu



<:S+-1><:#265,9071>				<:f,BHelv,>a<:f><;><:f,BHelv,>b<:f>, <:f,BHelv,>a<:f> je hlavn<\a>, 

<:f,BHelv,>b<:f> ved</~>aj</Z>ia polos



<:S+-1><:#264,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4283,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A100>		<:A101>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A102>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A103>			<:A104>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A105>				<:A106>



<:S+-3><:R><:#558,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-3>	<:A12><:A107>		<:A108>



<:S+-3>	<:A109>



<:S+-3>	<:A110>		<:A111>		<:A112>



<:S+-3><:#528,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658><+!>Parabola<-!>                                                        



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,4658>Parabolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.10).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,4658>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>, <:f,BHelv,><+!>T<-!><+'>K<-'><:f>)



<:S+-2><:R><:#396,4658>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,4658>	riadiaci <\z>tvar			



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A11><:A33><:f,BHelv,>				u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658><:f,rSymbol,>		a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:I0,0,1433,0><:S+-1><:R><:#264,4658>	generuj<\z>ci princ<\m>p



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,4658>		stredov<\a> koline<\a>cia s osou v s<\z>radnicovej osi <:f,BHelv,>x<:f>, stredom 

<:f,BHelv,>S<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou odpovedaj<\z>cich si bodov



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,4658><:f160,,>



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658>		 <:f,BHelv,>U<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><+'></e><:f,BHelv,><-'>U<:f,rSymbol,></b><:f>=(<:f,BHelv,>0<:f>,<:f,BHelv,>a-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-3><:R><:#366,4658><:f160,,>



<:S+-3>		<:A32>



<+C><:I0,0,0,0><:S+-2><:#396,9071>



<+C><:I0,0,0,0><:S+-1>	modelovan<\}> <\z>tvar	<:A10><:A9><:A31>



<:S+-1>				<:A30>



<:S+-1>				<:A29>	<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - 

<:A28>



<:S+-1><:#279,9071>				<:f,rSymbol,>a<:f,BHelv,>=<:f>2<:f,rSymbol,>p <:f,2News Serif EE,>pre cel<\z> parabolu, 

<:f,rSymbol,>a<:f,2News Serif EE,>=-<:f,rSymbol,>p<:f,2News Serif EE,> pre obl<\z>k  

<:f,BHelv,>AB<:f>



<:S+-1><:#264,9071>



<+C><:S+-1><:f,2News Serif EE,>Nevlastn<\}>m bodom paraboly je bod<:f,rSymbol,> 

<:f,BHelv,>P<:f,2News Serif EE,>(<:A27><:f><:f>). Bod <:f,BHelv,>V<:f>=(<:f,BHelv,>0<:f>,-<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) sa zobraz<\m> do vrchola paraboly 

<:f,BHelv,>V<:f,rSymbol,></b><:f,rSymbol,>=<:f,BHelv,>V<+!><:f>.<:f,BHelv,>T<-!><+'>K<-'><:f><:f,rSymbol,>=<:f>



<+B><:S+-1><:A26>



<+C><:S+-1><:#530,9071>Nevlastn<\}> priese<\h>n<\m>k <:f,rSymbol,><+'></e><-'><:f> <:f,BHelv,>R 

<:f>doty<\h>n<\m>c kru</^>nice <:f,BHelv,>k <:f>v samodru</^>n<\}>ch bodoch<:f,BHelv,> A<:f>, 

<:f,BHelv,>B<:f> sa zobraz<\m> do vlastn<\i>ho bodu <:f,BHelv,>R</t><:f>, v ktorom sa pret<\m>naj<\z> doty<\h>nice koline<\a>rnej paraboly 

<:f,BHelv,>k</t><:f>.



<+C><:#264,9071>



<+C><:S+-1><:#264,9071><+!>Hyperbola<-!>



<+C><:S+-1>



<:S+-1><:#264,9071>Hyperbolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.11).



<:S+-1><:#264,9071>



<:S+-2><:#397,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>k<:f>, <:f,BHelv,>T<+'>K<-'><:f>)	



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,9071>	riadiaci <\z>tvar



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A8><:A113>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>,  

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,rSymbol,>	a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>



<:S+-1><:R><:#264,9071>	generuj<\z>ci princ<\m>p



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredov<\a> koline<\a>cia s osou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		v s<\z>radnicovej osi <:f,BHelv,>x<:f>,



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		stredom <:f,BHelv,>S<:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		odpovedaj<\z>cich si bodov



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>		<:f,BHelv,>Y=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,rSymbol,><+'></e><-'><:f,BHelv,>Y<:f,rSymbol,></b><:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>d<:f><<<:f,BHelv,>a, d<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-1><:R><:#264,9071>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A114>



<+C><:I0,0,3633,0><:S+-2><:R><:#396,9071>	modelovan<\}> <\z>tvar



<+C><:I0,0,0,0><:S+-2><:R1,12,1,720,1,1433,1,1889,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A7><:A6><:A115><:A116>							<:A117>



<:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - {<:f,BHelv,>u<+'>1<:f,2News Serif EE,><-'>,<:f,BHelv,> u<+'>2<-'><:f>}, 

<:A118>, <:A119>



<+C><:S+-1><:R><:#265,9071>Nevlastn<\i> body hyperboly s<\z> <:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>1<-'><:f>), 

<:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>2<-'><:f>), bod <:f,BHelv,>A=(0,-a,0,1)<:f> sa koline<\a>rne zobraz<\m> do vrchola



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>hyperboly <:f,BHelv,>A</t><:f><:A17>, bod <:f,BHelv,>B=(0,a,0,1)<:f> do druh<\i>ho (nezobrazen<\i>ho) vrchola 

<:A18>.<:p<* >>



@<\X><\a>dka@<:S+-1><:#264,9071>3.3.4 Cykloidy



<:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#528,9071>Cykloidy s<\z> rovinn<\i> <\h>iary, ktor<\i> vznikn<\z> zlo</^>en<\}>m pohybom bodu, vyjadren<\}>m zlo</^>en<\m>m dvoch geometrick<\}>ch transform<\a>ci<\m>.



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Ortocykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu <:f,BHelv,>A<:f> okolo danej priamky <:f,BHelv,>o<:f> (v rovine 

<:f,rSymbol,>a<:f> kolmej na <:f,BHelv,>o)<:f> a s<\z><\h>asne pos<\z>van<\m>m v smere vektora 

<:A38> kolm<\i>ho na dan<\z> priamku <:f,BHelv,> (<:A37><:f,rSymbol,><\L>a<:f>) vytvor<\m>me ortocykloidu (obr. 3.12).



<:S+-2><:#216,5655><:f120,,>



<:S+-2><:#418,5655>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BArial CE,>T<-!><+'>P<-'><-!><:f>(<:f,BArial CE,>u<:f>)<:f,rSymbol,>=<:f,BArial CE,><+!>T<-!><+'>OP<-'><:f>(<:f,BArial CE,>u<:f>))



<:S+-2><:#396,5655>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5655>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>0<:f>, 

<:f,BHelv,>a<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)



<:I0,0,2858,0><:S+-1><:#1072,5655>	generuj<\z>ci princ<\m>p	<:f,2Times New Roman CE,>trieda transform<\a>ci<\m> zlo</^>en<\a> z ot<\a><\h>ania okolo osi 

<:f,BHelv,>o<:f,rSymbol,>=<:f,BHelv,>z <:f,2Times New Roman CE,><-&>a pos<\z>vania v smere s<\z>radnicovej osi 

<:f,BHelv,>x<:f> o vektor



<:S+-1>				<:A35>



<:S+-1><:#264,5655>



<:S+-2>		<:A36><:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<:S+-1><:#216,9071><:f180,,>



<:S+-1>	modelovan<\}> <\z>tvar	<:A5><:A34>



<:S+-1><:#279,9071><:f,BHelv,>				k<:f,rSymbol,></y><:f>0 je po<\h>et z<\a>vitov<-&><-!><-'><-!><-!><-'><-'><-&><-&>



<:S+-1><:#183,9071><:f160,,>



<:S+-1><:#264,9071>ortocykloida



<:S+-1><:#279,9071>	prost<\a> <:f,BHelv,> l<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a		<:f>	skr<\a>ten<\a>  

<:f,BHelv,>l<:f,rSymbol,><;><:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>			pred<\e></^>en<\a>  

<:f,BHelv,>l<:f,rSymbol,><<<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>



<:S+-1>					



<:S+-1>



<+B><:S+-1>Obr.  3.13



<:S+-1>



<:S+-1><:#264,9071><+!>Epicykloida<-!>



<+C><:S+-1><:#530,9071>Ot<\a><\h>an<\m>m bodu okolo priamky <:f,BHelv,><+&>1<-&>o<:f> a s<\z><\h>asne s<\z>hlasne orientovan<\}>m ot<\a><\h>an<\m>m okolo priamky 

<:f,BHelv,><+&>2<-&>o<:f> z toho ist<\i>ho smeru (<:f,BHelv,><+&>1<-&>o||<+&>2<-&>o<:f>) vytvor<\m>me epicykloidu (obr. 3.14).



<+C><:S+-1><:#264,5490>



<:S+-2><:#418,5490>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BHelv,>T<-!><+'>Oz'<-'><-!><:f>(u)<:f,rSymbol,>=<+!><:f,BHelv,>T<-!><+'>Ozz'<-'><:f>(u))



<:S+-2><:#396,5490>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5490>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>, 

<:f,BHelv,>0<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)	



<:I0,0,2858,0><:S+-1><:#543,5490>	generuj<\z>ci princ<\m>p	<:f,2News Serif EE,>z<:f>lo</^>en<\a> trieda ot<\a><\h>an<\m> okolo os<\m> 

<:f,BHelv,><+&>1<-&>o<:f,rSymbol,>=<:f,BHelv,>z<:f> a <:f,BHelv,><+&>2<-&>o<:f,rSymbol,>=<:f,BHelv,>z</t>||z



<:I0,0,2858,0><:S+-1><:#274,5490><:f,BHelv,>				<:f><:f,BHelv,>|<+&>1<-&>o<+&>2<-&>o| <:f,rSymbol,>=<:f,BHelv,> l, 

<:f,BHelv,>k<;>0<:f>



<:I0,0,2858,0><:S+-1><:#264,5490>
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@Nadpis@<:#312,9071><+!>3 <\H>IARY<-!><+!> ROZ</J><\M>REN<\I>HO euKlidOVSK<\I>HO pRIeSTORU 

<:f,rSymbol,><+'></e><:f,BArial,><-'>E<+&><:f,BHelv,>3<-!><-&><:f>
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<:#264,9071><:f220,2Times New Roman CE,>



<:#264,9071><:f220,2Times New Roman CE,>



@Podnadpis@<:#284,9071><:f,2Times New Roman CE,>3.1 Defin<\M>CIA a Vn<\Z>tOrn<\I> VLASTNOSTI 

<\H>IAR<:f>



<:#264,9071><:f220,,>



<+C><:S+-1><:#548,9071><+">Defin<\m>cia<-">: <\H>iara (obl<\z>k <\h>iary) je ka</^>d<\a> s<\z>visl<\a> nepr<\a>zdna podmno</^>ina priestoru, 

<:f,BHelv,> k<:f><:f,rSymbol,><\L><+'></e><:f,BArial,><-'><+!>E<-!><+&>3<-&><:f>,  ktor<\a> je spojit<\}>m obrazom intervalu 

<:f,2CaslonOpenFace,><+!>I<-!><:f>. Analytickou reprezent<\a>ciou 

<\h>iary je <+!>b<-!><+!>odov<\a><-!> <+!>funkcia<-!><+!> <-!>



<+C><:S+-1><:#183,9071><+!><:f160,,>



<+B><:S+-1><:A23><:A81>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#269,9071>definovan<\a>, spojit<\a> a aspo<\r> raz diferencovate</~>n<\a> na 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1><:f,2Times New Roman,>Hodnotou bodovej<:f><:f,2Times New Roman,> funkcie p<:f,2News Serif EE,>re<:f,BArial,> a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I 

<-!><:f>je bod <\h>iary ur<\h>en<\}> </Z>tvoricou homog<\i>nnych s<\z>radn<\m>c



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A96>(<:f,BArial,>a<:f>)=(<:f,BHelv,>x<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>y<:f>(<:f,BHelv,>a<:f>), 

<:f,BHelv,>z<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>h<:f>(<:f,BHelv,>a<:f>)) =<:f,BArial,> P<:f>(<:f,BHelv,>a<:f>)



<+C><:S+-1><:f160,,>



<+C><:S+-1><\H><\m>slo <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!> 

<:f,2Times New Roman CE,>naz<\}>vame<:f><+!> parametrick<\a> - krivo<\h>i<-!><+!>ara s<\z>radnica<-!> bodu 

<\h>iary, ktor<\a> vyjadruje jeho polohu na <\h>iare (Obr. 3.1). Funkcie 

<:f,BHelv,>x(u), y(u), z(u), h(u)<:f> naz<\}>vame s<\z>radnicov<\i> funkcie.



<+@><:S+-1>	



<+@><:S+-1><:f160,,>



<+C><:S+-1>	Ak je<:f,2CaslonOpenFace,> <+!>I<-!><:f> uzavret<\}> interval, hovor<\m>me o obl<\z>ku 

<\h>iary. Pri po<\h><\m>ta<\h>ovom spracovan<\m> je vhodn<\i> kv<\t>li jednotnosti z<\a>pisu voli</]> parametriz<\a>ciu obl<\z>ka 

<\h>iary na intervale <:f,2CaslonOpenFace,><+!>I<-!><:f,BTimesEEW,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>. Bodovou fun kciou je definovan<\a> orient<\a>cia obl<\z>ka 

<\h>iary <:f,BArial,>k<:f>, za<\h>iato<\h>n<\}> bod m<\a> krivo<\h>iaru s<\z>radnicu 0, koncov<\}> bod 1. Preto</^>e zobrazova</]> m<\t></^>eme len vlastn<\i> body priestoru (vzh</~>adom na kone<\h>n<\i> rozmery n<\a>kresne), hodnota 

</Z>tvrtej s<\z>radnicovej funkcie <:f,BArial,>h<:f,2Times New Roman,>(<:f,BArial,>a<:f,2Times New Roman,>) 

<:f>sa bude v z<\a>kladnom tvare analytick<\}>ch reprezent<\a>ci<\m> zobrazovan<\}>ch obl<\z>kov rovna</]> 

<:f,BArial CE,>1<:f>.



<+C><:S+-1>	Bodov<\a> funkcia je indukovan<\a> vektorovou funkciou<+!> <:f,BHelv,>r<-!>(u)=(x(u),y(u),z(u),0) 

<:f>jednej premennej definovanou  na <:f,2CaslonOpenFace,><+!>I<-!><:f>, ktorej hodografom je 

<\h>iara <:f,BArial,>k<:f>. Hodnoty vektorovej funkcie s<\z> polohov<\i> vektory bodov 

<\h>iary,<+!> <:f,BHelv,>r<-!>(a)=(x(a),y(a),z(a),0)<:f>, <:f,BHelv,>a<:f,rSymbol,><\N><:f> 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia <\h>iary  - bodov<\a> funkcia  <:A4><:f,BHelv,>(u)=(x(u),y(u),z(u),h(u)) 

<:f>pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><:f,2CaslonOpenFace,><+!>I 

<-!><:f> je ekvivalentn<\a> s in<\}>mi vyjadreniami <\h>iary



<+@><:S+-1><:f120,,>



<+@><:S+-1> 				<:f,BHelv,><+!>r<-!>=<+!>r<-!>(u)<:f>				vektorov<\a> rovnica



<+C><:S+-1><:f,BHelv,>				x=x(u), y=y(u), z=z(u)<:f>		parametrick<\i> rovnice



<+@><:S+-1><:f180,,>



<+C><:S+-1>	Ak existuj<\z> re<\a>lne <\h><\m>sla <:f,BHelv,>a<:f>, <:f,BHelv,>b<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f,2Times New Roman CE,>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>b<:f>, pre ktor<\i> plat<\m>  

<:A132>(<:f,BHelv,>a<:f>)<:f,rSymbol,>=<:f><:A133>(<:f,BHelv,>b<:f>), bod obl<\z>ka 

<\h>iary ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>a<:f>" a bod ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>b<:f>" spl<\}>vaj<\z>, a 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>b<:f>) naz<\}>vame dvojn<\a>sobn<\}> bod 

<\h>iary (Fig. 3.2). Ak existuje <:f,BHelv,>k<:f> tak<\}>chto re<\a>lnych 

<\h><\m>sel z intervalu <:f,2CaslonOpenFace,><+!>I<-!><:f>, bod sa naz<\}>va k-n<\a>sobn<\}>. Obl<\z>k 

<\h>iary sa naz<\}>va uzavret<\}>, ak  <:f,BHelv,>P<:f>(<:f,BHelv,>0<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>1<:f>).



<+@><:S+-1><:#264,9071>Deriv<\a>cia bodovej funkcie



<+@><:S+-1>				<:A22><:A82>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#279,9071>je funkcia (vektorov<\a>) vyjadruj<\z>ca pre <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  smerov<\}> vektor doty<\h>nice obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A21><:A83>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Jeho orient<\a>cia je zhodn<\a> s orient<\a>ciou obl<\z>ka <\h>iary v bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Bod <\h>iary, v ktorom sa men<\m> orient<\a>cia vektora doty<\h>nice, sa naz<\}>va bod vratu (kuspid<\a>lny bod).



<+@><:S+-1>Priamka, ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A84>(<:f,BHelv,>a<:f>) sa naz<\}>va doty<\h>nica.



<+@><:S+-1>Bod obl<\z>ka <\h>iary, v ktorom je smerov<\}> vektor doty<\h>nice nenulov<\}>, naz<\}>vame regul<\a>rny bod.



<+@><:S+-1>Ak  <:A122><:A85>, bod <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je singul<\a>rny. 



<+@><:S+-1>Bod, v ktorom je druh<\a> deriv<\a>cia bodovej funkcie <\h>iary



<+@><:S+-1><:f120,,>



<+B><:S+-1> <:A79><:A139>



<+@><:S+-1><:f160,,>



<+@><:S+-1>nulov<\}>m vektorom, naz<\}>vame inflexn<\}> bod. 



<+C><:S+-1>Vlastnosti <\h>iary vyjadren<\i> v jej regul<\a>rnych bodoch pomocou deriv<\a>ci<\m> bodovej funkcie, ve</~>kost<\m> vektorov 

<:A127><:A3><:A128><:A129><:A130><:A131>, naz<\}>vame vn<\z>torn<\i> (geometrick<\i>) vlastnosti. Pri ich v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice vektorov.



<+@><:S+-1>Nech <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) pre <:f,BHelv,>a<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  je regul<\a>rny bod obl<\z>ka 

<\h>iary s analytickou reprezent<\a>ciou <:A80>(<:f,BHelv,>u<:f>).



<+@><:S+-1><+!>Jednotkov<\}> vektor doty<\h>nice<-!> <:A78>(<:f,BHelv,>a<:f>) v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka <\h>iary vyjadr<\m>me pod</~>a vz</]>ahu



<+@><:S+-1><:f120,,>



<+C><:S+-1>					<:A77>



<+C><:S+-1><:f160,,>



<+C><:S+-1>Vektorov<\}> s<\z><\h>in vektorov prvej a druhej deriv<\a>cie funkcie 

<:A76>(<:f,BHelv,>u<:f>) je vektor, z ktor<\i>ho z<\m>skame <+!>jednotkov<\}> vektor binorm<\a>ly<-!><+!> 

<-!><:A0> v regul<\a>rnom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka 

<\h>iary 



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A75>



<+C><:S+-1><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A74> sa naz<\}>va binorm<\a>la. 



<+C><:S+-1><+!>Jednotkov<\}> vektor (hlavnej) norm<\a>ly<-!> <:A73> v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) oobl<\z>ka <\h>iary je vektorov<\}> s<\z><\h>in jednotkov<\}>ch vektorov binorm<\a>ly a doty<\h>nice



<+C><:S+-1><:f160,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2744,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A72>



<+B><:S+-1><:R><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A71> sa naz<\}>va hlavn<\a> norm<\a>la.



<+C><:S+-1>	V ka</^>dom regul<\a>rnom bode obl<\z>ka <\h>iary <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) existuj<\z> tri na seba kolm<\i> jednotkov<\i> vektory 

<:A70> ur<\h>uj<\z>ce tri kolm<\i> priamky <:A69>so spolo<\h>n<\}>m bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Ka</^>d<\i> dve z nich ur<\h>uj<\z> rovinu. V</Z>etky roviny prech<\a>dzaj<\z>ce doty<\h>nicou t s<\z> dotykov<\i> roviny obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Oskula<\h>n<\a> rovina 

<:f,rSymbol,>w<:f> je ur<\h>en<\a> doty<\h>nicou a norm<\a>lou, <:f,rSymbol,>w<:f,BHelv,>=tn<:f>, rektifika<\h>n<\a> rovina 

<:f,rSymbol,>r<:f> doty<\h>nicou a binorm<\a>lou, <:f,rSymbol,>r<:f,BHelv,>=tb<:f>. Norm<\a>la a binorm<\a>la ur<\h>uj<\z> norm<\a>lov<\z> rovinu 

<:f,rSymbol,>n<:f,BHelv,>=nb<:f>. Roviny <:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a 

<:f,rSymbol,>n<:f> s<\z> na seba kolm<\i>, maj<\z> spolo<\h>n<\}> bod 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a ka</^>d<\i> dve sa pret<\m>naj<\z> v spolo<\h>nej priamke.



<+C><:S+-1>	Frenet-Serretov sprievodn<\}> trojhran <\h>iary v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je geometrick<\}> <\z>tvar (obr. 3.3) jednozna<\h>ne ur<\h>en<\}> ako prienik troch polpriestorov s hrani<\h>n<\}>mi rovinami 

<:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a <:f,rSymbol,>n<:f> a smerov<\}>mi vektormi 

<:A68> (v danom porad<\m>). Hrany s<\z> polpriamky <:A67> so spolo<\h>n<\}>m za<\h>iatkom vo vrchole trojhranu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Obl<\z>k <\h>iary v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> vn<\z>tri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vn<\z>torn<\i> vlastnosti 

<\h>iary v okol<\m> regul<\a>rneho bodu <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>).  



<+C><:S+-1><:#534,9071>	Odch<\}>lku obl<\z>ka <\h>iary od doty<\h>nice v danom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje 

<+!>prv<\a> krivos</]> <\h>iary<-!> -<+!> flexia<-!>. Je to nez<\a>porn<\i> 

<\h><\m>slo <:f,BHelv,><+&>1<-&>k<:f> vyjadren<\i> vz</]>ahom



<+C><:S+-1><:f120,,>



<+B><:S+-1><:f,BHelv,><+&>1 <-&>k<:f,rSymbol,>=<:f><:A66>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>1<-&>k=0<:f>. Ak je <:f,BHelv,><+&>1<-&>k=0<:f> v ka</^>dom regul<\a>rnom bode obl<\z>ka 

<\h>iary, ide o <\z>se<\h>ku. Priamka je <\h>iara nulovej prvej krivosti. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej krivosti . 			<+!>Polomer prvej krivosti<-!> v danom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je <\h><\m>slo <:A65>, pre <:f,BHelv,><+&>1<-&>k<:f> 

<:f,rSymbol,></y><:f> <:f,BHelv,>0<:f>. Pre <:f,BHelv,><+&>1<-&>k<:f,2Symbol,>=<:f,BHelv,>0<:f> hovor<\m>me o nekone<\h>ne ve</~>kom polomere krivosti. V oskula<\h>nej rovine 

<:f,rSymbol,>w<:f> <\h>iary<:f,rSymbol,> <:f,BHelv,>k<:f> v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> oskula<\h>n<\a> kru</^>nica 

<:f,BHelv,>h<:f> <\h>iary v danom bode. Jej stred <:f,BHelv,><+&>1<-&>S<:f> (stred prvej krivosti) je bod norm<\a>ly le</^>iaci na polpriamke ur<\h>enej bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a vektorom <:A64>(<:f,BHelv,>a<:f>) vo vzdialenosti polomeru prvej krivosti od bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>), <:A63> a jej polomer je polomer prvej krivosti 

<+&>1<:f,rSymbol,><-&>r<:f>. Oskula<\h>n<\a> kru</^>nica oskuluje (nahr<\a>dza) v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>k <\h>iary (obr. 3.3).



<+C><:S+-1><:#538,9071>	Odch<\}>lku <\h>iary od oskula<\h>nej roviny v danom neinflexnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje <+!>druh<\a> krivos</]> 

<\h>iary - torzia<-!> <:f,BHelv,><+&>2<-&>k<:f>, <\h><\m>slo vyjadren<\i> vz</]>ahom



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-2><+&><:f,BHelv,>2<-&>k<:f> <:A62>



<+C><:S+-2><:#216,9071><:f120,,>



<+C><:S+-1><:#807,9071>V inflexnom bode <\h>iary je <:f,BHelv,><+&>2<-&>k<:f,rSymbol,>=<:f,BHelv,>0<:f>. Ak je 

<:f,BHelv,><+&>2<-&>k<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> v ka</^>dom bode 

<\h>iary, le</^><\m> cel<\a> <\h>iara v oskula<\h>nej rovine, je rovinnou 

<\h>iarou. Priamka je <\h>iara nulovej flexie aj torzie. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je 

<\h>iara kon</Z>tantn<\}>ch nenulov<\}>ch krivost<\m>.



<+C><:S+-1><:#793,9071>	Rektifik<\a>cia obl<\z>ka <\h>iary je rozvinutie <\h>iary v okol<\m> dan<\i>ho bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) do rektifika<\h>nej roviny <\h>iary v tomto bode. Kon</Z>trukcia, ktorou zist<\m>me d<\e></^>ku obl<\z>ka 

<\h>iary, sa tie</^> naz<\}>va rektifik<\a>cia. V<\}>po<\h>tom mo</^>no d<\e></^>ku obl<\z>ku 

<\h>iary ur<\h>i</]> zo vz</]>ahu



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A61>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#792,9071>Stupe<\r> rovinnej <\h>iary je <\h><\m>slo ud<\a>vaj<\z>ce najv<\d><\h></Z><\m> mo</^>n<\}> po<\h>et jej priese<\h>n<\m>kov s priamkou. Priamka je 

<\h>iara prv<\i>ho stup<\r>a, ku</^>e</~>ose<\h>ky s<\z> <\h>iary druh<\i>ho stup<\r>a - kvadratick<\i>. Obl<\z>k 

<\h>iary, ktor<\}> sa s priamkou pret<\m>na najviac trikr<\a>t, je tretieho stup<\r>a - kubick<\}>, at<\o>.



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#264,9071>



@Podnadpis@<+C><:S+-1><:#284,9071>3.2 Modelovanie <\h>iar



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#528,9071>	<\H>iary v kreat<\m>vnom priestore modelujeme pomocou kreat<\m>vnych - syntetick<\}>ch reprezent<\a>ci<\m>, ktor<\i> m<\t></^>u by</]> troch z<\a>kladn<\}>ch typov.



<+C><:S+-1><:#264,9071>		I. (vlastn<\}> bod, trieda geometrick<\}>ch transform<\a>ci<\m>)



<+C><:S+-1><:#1326,9071>	Ako generuj<\z>ci princ<\m>p mo</^>no pou</^>i</]> ktor<\z>ko</~>vek triedu geometrick<\}>ch transform<\a>ci<\m>, pr<\m>p. zlo</^>en<\z> triedu geometrick<\}>ch transform<\a>ci<\m>. Bod je analyticky reprezentovan<\}> 

</Z>tvoricou homog<\i>nnych s<\z>radn<\m>c, <:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,<:f,BHelv,>1<:f>). Analytick<\a> reprezent<\a>cia triedy geometrick<\}>ch transform<\a>ci<\m> je matica - funkcia 

<:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>(<:f,BHelv,>u<:f>) definovan<\a> na <<<:f,BHelv,>0,1<:f><;>, ktorej prvky s<\z> re<\a>lne funkcie premennej 

<:f,BHelv,>u<:f> sp<\e><\r>aj<\z>ce dan<\i> predpoklady (pozri kap. 1.7). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka 

<\h>iary je bodov<\a> funkcia



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-3><:A60><+!>.<-!><:f,BHelv,><+!>T<-!><+'>4x4<-'>(u)



<+B><:S+-3><:#192,9071><:f80,2Times New Roman CE,>



<:S+-1><:#279,9071>definovan<\a> na <:f,2CaslonOpenFace,>I<:f,rSymbol,>=<:f,BHelv,><<0,1<;><:f,2Times New Roman CE,> a maj<\z>ca po</^>adovan<\i> vlastnosti (pozri kap. 3.1).



<+C><:S+-1><:#264,9071><:f,2Times New Roman CE,>	<:f>	II. (obl<\z>k <\h>iary, geometrick<\a> transform<\a>cia)



<+C><:S+-1><:#1326,9071>	Z dan<\i>ho obl<\z>ka <\h>iary mo</^>no z<\m>ska</]> in<\}> obl<\z>k, pomocou geometrickej transform<\a>cie. Obl<\z>k 

<\h>iary je analyticky reprezentovan<\}> bodovou funkciou  definovanou na 

<:f,2CaslonOpenFace,>I<:f,BITC Zapf Chancery EE,> <:f> (s dan<\}>mi vlastnos</]>ami - pozri kap. 3.1). Analytick<\a> reprezent<\a>cia geometrickej transform<\a>cie je regul<\a>rna 

</Z>tvorcov<\a> matica <:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>, ktorej prvky s<\z> re<\a>lne 

<\h><\m>sla (pozri kap. 1.3 a</^> 1.6). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka je bodov<\a> funkcia



<+B><:S+-1>						<:A59><+!>.<-!><+!><:f,BHelv,>T<-!><+'>4x4<-'><:f>



<+B><:S+-1><:#167,9071><+'><:f160,BHelv,>



<:S+-1><:#264,9071>po</^>adovan<\}>ch vlastnost<\m> na <:f,2CaslonOpenFace,>I <:f>.



<:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#264,9071>		III. (usporiadan<\a> postupnos</]> bodov, aproxim<\a>cia)



<+C><:S+-1><:#813,9071>	Analytick<\a> reprezent<\a>cia usporiadanej postupnosti <:f,BHelv,>n<:f> bodov je mapa 

<:f,BHelv,><+!>M<-!><:f> modelovan<\i>ho obl<\z>ka <\h>iary, matica typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> usporiadan<\i> 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c dan<\}>ch bodov (vlastn<\}>ch alebo nevlastn<\}>ch), 

<:f,BHelv,>P<+'>i<-'>=<:f>(<:f,BHelv,>x<+'>i<-'><:f>,<:f,BHelv,>y<+'>i<-'><:f>,<:f,BHelv,>z<+'>i<-'><:f>,<:f,BHelv,>h<+'>i<-'><:f>) v danom porad<\m>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A58>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#808,9071>Aproxim<\a>cia (interpol<\a>cia) s<\z> analyticky reprezentovan<\i> maticou 

<:f,BHelv,><+!>I<:f,2News Serif EE,><-!>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f>, typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> vhodn<\i> polynomick<\i> funkcie<:f,BHelv,> Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>) stup<\r>a 

<:f,BHelv,>n<:f>-1. Obl<\z>k <\h>iary, ktor<\}> z<\m>skame z  riadiaceho 

<\z>tvaru je analyticky reprezentovan<\}> bodovou funkciou dan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f>=<<0,1<;>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A57><:f,BHelv,><+!>M<-!><+!>.<-!><+!>I<+&>T<-&><-!><:f>(<:f,BHelv,>u<:f>)=<:A126>



<:S+-1><:#264,9071>



<:S+-1><:#264,9071>



@Podnadpis@<:S+-1><:#284,9071>3.3 Rovinn<\i> <\h>iary



<:S+-1><:#264,5270>



@<\X><\a>dka@<:S+-1><:#264,5270><+!>3.3.1 <\Z>se<\h>ka<-!>



<:S+-2><:#792,5270><\Z>se<\h>ka vznikne pos<\z>van<\m>m bodu v smere dan<\i>ho vektora (obr. 3.4).



<+B><:S+-2><:#403,5270>Syntetick<\a> reprezent<\a>cia:		(<:f,BHelv,>A<:f>,<+!> <:f,BHelv,>T<-!><+'>p<-'><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,5270>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#793,5270>	riadiaci <\z>tvar			<:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,1)							



<:S+-1><:#264,5270>			



<:S+-2>	generuj<\z>ci princ<\m>p		trieda posunut<\m> ur<\h>en<\a> vektorom 

<:A134>=(<:f,BHelv,>a<+'>1<-'><:f>, <:f,BHelv,>a<+'>2<-'><:f>, <:f,BHelv,>a<+'>3<-'><:f>, 

<:f,BHelv,>0<:f>)



<:S+-2><:#216,9071><:f120,,>



<:S+-2>					<:A56>	pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-2><:#396,9071>	



<:S+-2>	modelovan<\}> <\z>tvar		<:A24>(<:f,BHelv,>u<:f>) <:A55>



<:S+-2><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-2><:A123><:A54>		<:A125><:A53>



<:S+-2><:A124><:A86>			<:A87>



<:S+-2><:A2><:f,BHelv,>(u)<:f> = <:A1>			<:A88>



<:S+-2><:#418,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;> neexistuje.



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A89>	<:A90>		<:A91>



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A92>		<:A41>		<:A93>



<:S+-2><:#144,9071><:f80,,>



<:S+-1><:#528,9071>	V</Z>etky body <\z>se<\h>ky s<\z> inflexn<\i> body, ka</^>d<\a> rovina prech<\a>dzaj<\z>ca 

<\z>se<\h>kou je jej oskula<\h>nou rovinou. <\Z>se<\h>ka (priamka) je 

<\h>iara nulovej prvej i druhej krivosti.



<:S+-1><:#264,9071>



<:S+-1><:#264,5863><+!>3.3.2 Kru</^>nicov<\}> obl<\z>k (kru</^>nica)<-!>



<+C><:S+-1><:#543,5863>Kru</^>nicov<\}> obl<\z>k vznikne ot<\a><\h>an<\m>m bodu okolo priamky o uhly z intervalu <<0,<:f,rSymbol,>a<:f><;>. Pre 

<:f,rSymbol,>a<:f>=2<:f,rSymbol,>p<:f> vznikne kru</^>nica (obr. 3.5).



<+C><:S+-2><:#396,5863>



<+C><:S+-2><:#403,5863>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)



<:S+-2><:#396,5863>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5863>	riadiaci <\z>tvar		<:f,BHelv,>A=<:f>(<:f,BHelv,>a<:f>, 0, 0, 1), 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5863>	generuj<\z>ci princ<\m>p	trieda ot<\a><\h>an<\m> okolo <:f,2News Serif EE,>s<\z>radnicovej osi 

<:f,BHelv,>z<:f> o uhly z  intervalu <<0,<:f,rSymbol,>a<:f><;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5863>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A94> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9071><:f160,,>



<:S+-2><:R><:f><:f>	modelovan<\}> <\z>tvar	<:A20><:A95>



<:S+-2><:#418,9071>					<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>, <:f,BHelv,>a<:f> je polomer kru</^>nice



<:S+-3><:#528,9071>



<:S+-3><:#528,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-1><:A121><:A120>		<:A19><:A52>



<:S+-1><:A16><:A51>



<:S+-1><+!><:A15><:A50>		<-!><+!><:A47>



<:S+-1><:A49><:f,BHelv,>(0,0<+!><:f,2News Serif EE,>,<:f,rSymbol,><-!>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f>,0)			<:A48><:f,rSymbol,>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f><-&><-&><-&><-&><-&>



<:S+-1><:#264,9071><+!>



<:S+-1><:#264,9071>



<:S+-1><:#279,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-1><:#144,9071><:f120,,>



<:S+-3>	<+!><:A14><:A46>	<-!><+!>	<-!><+!>		<:A45>



<:S+-3><+!>	<:A135><:A44><-!>



<:S+-3><+!>	<:A25><-!><+!>	<-!><+!>	<:A42>		<:A43>



<+C><:S+-1>Kru</^>nica je rovinn<\a> <\h>iara, ktor<\a> je sama oskula<\h>nou kru</^>nicou v ka</^>dom svojom bode, polomer kru</^>nice je polomerom prvej krivosti.<:p<* >>



<:S+-1><:#264,5618><+!>Rektifik<\a>cie d<\e></^>ky obl<\z>ka kru</^>nice<-!>



<:S+-1><:#183,5618><:f160,,>



<+C><:S+-2><:#418,5618>Kocha<\q>sk<\i>ho (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je 

<:f,rSymbol,>180</p><:f>) 



<+C><:S+-2><:#396,5618>(obr. 3.6)



<:S+-2>		1. <:f,BHelv,>A<:f,rSymbol,><\N><:f><:f,BHelv,>t<:f,2News Serif EE,>,<:f,BHelv,> t<:f,rSymbol,><:A40>AB<:f>



<:S+-2><:#432,5618>		2. |<:f,"Math C,><\X><:f,BHelv,>AST<:f>|<:f,rSymbol,>=<:f>30</p>, |<:f,BHelv,>TA<+'>0<-'><:f>|<:f,rSymbol,>=<:f>3<:f,rSymbol,>.<:f>|<:f,BHelv,>SA<:f>|<:f,rSymbol,>=<:f>3<:f,BHelv,>a<:f>



<:S+-2><:#418,5618>		3. |<:f,BHelv,>AB<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f,rSymbol,>p<:f><:f,BHelv,>a<:f>



<:S+-2><:#274,9071><:f160,,>



<:S+-2><:#397,5828>D'Ocagneova (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je v intervale (30</p>, 60</p>)) 



<:S+-2><:#396,5828>(obr. 3.7).



<:S+-2><:#418,5828>		1. |<:f,BHelv,>A1<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>12<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>2B<:f>|



<:S+-2><:#418,5828>		2. <:f,BHelv,>S1<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>1<-&>T<:f>		(S2<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>2<-&>T<:f>)



<:S+-2><:#418,5828>		3. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>l<:f>, <:f,BHelv,><+&>1<-&>l<:f>||<:f,BHelv,>S1<:f>		(<:f,BHelv,>B<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>l<:f>, 

<:f,BHelv,><+&>2<-&>l<:f>||<:f,BHelv,>S2<:f>)



<:S+-2><:#418,5828>		4. <:f,BHelv,><-'><+&>1<-&>l<:f,rSymbol,><\G><:f,BHelv,>B<+&>1<-&>T<:f,rSymbol,>=<:f,BHelv,>A<+'>0<-'><:f>, |<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-2>		5. (<:f,BHelv,><-'><+&>2<-&>l<:f,rSymbol,><\G><:f,BHelv,>A<+&>2<-&>T<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f,2Times New Roman CE,>)<:f>



<:S+-2><:#216,5828><:f120,2Times New Roman CE,>



<:S+-2><:#396,5333>Sobotkova (stredov<\}> uhol obl<\z>ka AB je v intervale (0</p>, 30</p>)) 



<:S+-2><:#396,5333>(obr. 3.8.)



<:S+-2><:#396,5333>



<:S+-2>	1. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,>t<:f>,<:f,BHelv,> t<:f><:A39><:f,BHelv,>AS<:f>



<:S+-2><:#418,5333>	2. |<:f,BHelv,>AT<:f>|<:f,rSymbol,>=<:f>3<+!>.<-!>|<:f,BHelv,>AS<:f>|				



<:S+-2><:#418,5333>	3. <:f,BHelv,>TB<:f,rSymbol,><\G><:f,BHelv,>t<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-1><:#264,5333>						



<:S+-1><:#264,5333><+!>



<:S+-1><:#264,5333><+!>



@<\X><\a>dka@<:S+-1><:#264,6487><+!>3.3.3 Ku</^>e</~>ose<\h>ky<-!>



<:S+-1><:#264,6487>



<:S+-1><:#264,6487><+!>Elipsa



<:S+-1><+!>



<:S+-1><:#264,6487>Elipsu z<\m>skame ako afinn<\}> obraz kru</^>nice (obr. 3.9).



<:S+-2><:#396,6487>



<+B><:S+-2><:#403,6487>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>,<:f,BHelv,><+!>T<-!><+'>A<-'><:f>)



<:S+-2><:#396,6487>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:A13><:A97>



<:S+-2><:#418,6487>			<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-2>	generuj<\z>ci princ<\m>p	osov<\a> afinita s osou v s<\z>radnicovej osi 

<:f,BHelv,>x<:f> a dvojicou odpovedaj<\z>cich si bodov (<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) v smere 

<:A136>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>



<:S+-3>				<:A98>



<+C><:I0,0,3633,0><:S+-2>		modelovan<\}> <\z>tvar	<:A138>(<:f,BHelv,>u<:f>)<:f,rSymbol,> =<:f> 

<:A137><:A99>



<:S+-1><:#279,9071>				<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f>2<:f,rSymbol,>p<:f> pre cel<\z> elipsu



<:S+-1><:#265,9071>				<:f,BHelv,>a<:f><;><:f,BHelv,>b<:f>, <:f,BHelv,>a<:f> je hlavn<\a>, 

<:f,BHelv,>b<:f> ved</~>aj</Z>ia polos



<:S+-1><:#264,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4283,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A100>		<:A101>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A102>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A103>			<:A104>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A105>				<:A106>



<:S+-3><:R><:#558,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-3>	<:A12><:A107>		<:A108>



<:S+-3>	<:A109>



<:S+-3>	<:A110>		<:A111>		<:A112>



<:S+-3><:#528,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658><+!>Parabola<-!>                                                        



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,4658>Parabolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.10).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,4658>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>, <:f,BHelv,><+!>T<-!><+'>K<-'><:f>)



<:S+-2><:R><:#396,4658>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,4658>	riadiaci <\z>tvar			



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A11><:A33><:f,BHelv,>				u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658><:f,rSymbol,>		a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:I0,0,1433,0><:S+-1><:R><:#264,4658>	generuj<\z>ci princ<\m>p



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,4658>		stredov<\a> koline<\a>cia s osou v s<\z>radnicovej osi <:f,BHelv,>x<:f>, stredom 

<:f,BHelv,>S<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou odpovedaj<\z>cich si bodov



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,4658><:f160,,>



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658>		 <:f,BHelv,>U<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><+'></e><:f,BHelv,><-'>U<:f,rSymbol,></b><:f>=(<:f,BHelv,>0<:f>,<:f,BHelv,>a-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-3><:R><:#366,4658><:f160,,>



<:S+-3>		<:A32>



<+C><:I0,0,0,0><:S+-2><:#396,9071>



<+C><:I0,0,0,0><:S+-1>	modelovan<\}> <\z>tvar	<:A10><:A9><:A31>



<:S+-1>				<:A30>



<:S+-1>				<:A29>	<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - 

<:A28>



<:S+-1><:#279,9071>				<:f,rSymbol,>a<:f,BHelv,>=<:f>2<:f,rSymbol,>p <:f,2News Serif EE,>pre cel<\z> parabolu, 

<:f,rSymbol,>a<:f,2News Serif EE,>=-<:f,rSymbol,>p<:f,2News Serif EE,> pre obl<\z>k  

<:f,BHelv,>AB<:f>



<:S+-1><:#264,9071>



<+C><:S+-1><:f,2News Serif EE,>Nevlastn<\}>m bodom paraboly je bod<:f,rSymbol,> 

<:f,BHelv,>P<:f,2News Serif EE,>(<:A27><:f><:f>). Bod <:f,BHelv,>V<:f>=(<:f,BHelv,>0<:f>,-<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) sa zobraz<\m> do vrchola paraboly 

<:f,BHelv,>V<:f,rSymbol,></b><:f,rSymbol,>=<:f,BHelv,>V<+!><:f>.<:f,BHelv,>T<-!><+'>K<-'><:f><:f,rSymbol,>=<:f>



<+B><:S+-1><:A26>



<+C><:S+-1><:#530,9071>Nevlastn<\}> priese<\h>n<\m>k <:f,rSymbol,><+'></e><-'><:f> <:f,BHelv,>R 

<:f>doty<\h>n<\m>c kru</^>nice <:f,BHelv,>k <:f>v samodru</^>n<\}>ch bodoch<:f,BHelv,> A<:f>, 

<:f,BHelv,>B<:f> sa zobraz<\m> do vlastn<\i>ho bodu <:f,BHelv,>R</t><:f>, v ktorom sa pret<\m>naj<\z> doty<\h>nice koline<\a>rnej paraboly 

<:f,BHelv,>k</t><:f>.



<+C><:#264,9071>



<+C><:S+-1><:#264,9071><+!>Hyperbola<-!>



<+C><:S+-1>



<:S+-1><:#264,9071>Hyperbolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.11).



<:S+-1><:#264,9071>



<:S+-2><:#397,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>k<:f>, <:f,BHelv,>T<+'>K<-'><:f>)	



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,9071>	riadiaci <\z>tvar



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A8><:A113>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>,  

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,rSymbol,>	a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>



<:S+-1><:R><:#264,9071>	generuj<\z>ci princ<\m>p



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredov<\a> koline<\a>cia s osou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		v s<\z>radnicovej osi <:f,BHelv,>x<:f>,



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		stredom <:f,BHelv,>S<:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		odpovedaj<\z>cich si bodov



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>		<:f,BHelv,>Y=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,rSymbol,><+'></e><-'><:f,BHelv,>Y<:f,rSymbol,></b><:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>d<:f><<<:f,BHelv,>a, d<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-1><:R><:#264,9071>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A114>



<+C><:I0,0,3633,0><:S+-2><:R><:#396,9071>	modelovan<\}> <\z>tvar



<+C><:I0,0,0,0><:S+-2><:R1,12,1,720,1,1433,1,1889,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A7><:A6><:A115><:A116>							<:A117>



<:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - {<:f,BHelv,>u<+'>1<:f,2News Serif EE,><-'>,<:f,BHelv,> u<+'>2<-'><:f>}, 

<:A118>, <:A119>



<+C><:S+-1><:R><:#265,9071>Nevlastn<\i> body hyperboly s<\z> <:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>1<-'><:f>), 

<:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>2<-'><:f>), bod <:f,BHelv,>A=(0,-a,0,1)<:f> sa koline<\a>rne zobraz<\m> do vrchola



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>hyperboly <:f,BHelv,>A</t><:f><:A17>, bod <:f,BHelv,>B=(0,a,0,1)<:f> do druh<\i>ho (nezobrazen<\i>ho) vrchola 

<:A18>.<:p<* >>



@<\X><\a>dka@<:S+-1><:#264,9071>3.3.4 Cykloidy



<:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#528,9071>Cykloidy s<\z> rovinn<\i> <\h>iary, ktor<\i> vznikn<\z> zlo</^>en<\}>m pohybom bodu, vyjadren<\}>m zlo</^>en<\m>m dvoch geometrick<\}>ch transform<\a>ci<\m>.



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Ortocykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu <:f,BHelv,>A<:f> okolo danej priamky <:f,BHelv,>o<:f> (v rovine 

<:f,rSymbol,>a<:f> kolmej na <:f,BHelv,>o)<:f> a s<\z><\h>asne pos<\z>van<\m>m v smere vektora 

<:A38> kolm<\i>ho na dan<\z> priamku <:f,BHelv,> (<:A37><:f,rSymbol,><\L>a<:f>) vytvor<\m>me ortocykloidu (obr. 3.12).



<:S+-2><:#216,5655><:f120,,>



<:S+-2><:#418,5655>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BArial CE,>T<-!><+'>P<-'><-!><:f>(<:f,BArial CE,>u<:f>)<:f,rSymbol,>=<:f,BArial CE,><+!>T<-!><+'>OP<-'><:f>(<:f,BArial CE,>u<:f>))



<:S+-2><:#396,5655>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5655>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>0<:f>, 

<:f,BHelv,>a<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)



<:I0,0,2858,0><:S+-1><:#1072,5655>	generuj<\z>ci princ<\m>p	<:f,2Times New Roman CE,>trieda transform<\a>ci<\m> zlo</^>en<\a> z ot<\a><\h>ania okolo osi 

<:f,BHelv,>o<:f,rSymbol,>=<:f,BHelv,>z <:f,2Times New Roman CE,><-&>a pos<\z>vania v smere s<\z>radnicovej osi 

<:f,BHelv,>x<:f> o vektor



<:S+-1>				<:A35>



<:S+-1><:#264,5655>



<:S+-2>		<:A36><:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<:S+-1><:#216,9071><:f180,,>



<:S+-1>	modelovan<\}> <\z>tvar	<:A5><:A34>



<:S+-1><:#279,9071><:f,BHelv,>				k<:f,rSymbol,></y><:f>0 je po<\h>et z<\a>vitov<-&><-!><-'><-!><-!><-'><-'><-&><-&>



<:S+-1><:#183,9071><:f160,,>



<:S+-1><:#264,9071>ortocykloida



<:S+-1><:#279,9071>	prost<\a> <:f,BHelv,> l<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a		<:f>	skr<\a>ten<\a>  

<:f,BHelv,>l<:f,rSymbol,><;><:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>			pred<\e></^>en<\a>  

<:f,BHelv,>l<:f,rSymbol,><<<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>



<:S+-1>					



<:S+-1>



<+B><:S+-1>Obr.  3.13



<:S+-1>



<:S+-1><:#264,9071><+!>Epicykloida<-!>



<+C><:S+-1><:#530,9071>Ot<\a><\h>an<\m>m bodu okolo priamky <:f,BHelv,><+&>1<-&>o<:f> a s<\z><\h>asne s<\z>hlasne orientovan<\}>m ot<\a><\h>an<\m>m okolo priamky 

<:f,BHelv,><+&>2<-&>o<:f> z toho ist<\i>ho smeru (<:f,BHelv,><+&>1<-&>o||<+&>2<-&>o<:f>) vytvor<\m>me epicykloidu (obr. 3.14).



<+C><:S+-1><:#264,5490>



<:S+-2><:#418,5490>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BHelv,>T<-!><+'>Oz'<-'><-!><:f>(u)<:f,rSymbol,>=<+!><:f,BHelv,>T<-!><+'>Ozz'<-'><:f>(u))



<:S+-2><:#396,5490>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5490>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>, 

<:f,BHelv,>0<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)	



<:I0,0,2858,0><:S+-1><:#543,5490>	generuj<\z>ci princ<\m>p	<:f,2News Serif EE,>z<:f>lo</^>en<\a> trieda ot<\a><\h>an<\m> okolo os<\m> 

<:f,BHelv,><+&>1<-&>o<:f,rSymbol,>=<:f,BHelv,>z<:f> a <:f,BHelv,><+&>2<-&>o<:f,rSymbol,>=<:f,BHelv,>z</t>||z



<:I0,0,2858,0><:S+-1><:#274,5490><:f,BHelv,>				<:f><:f,BHelv,>|<+&>1<-&>o<+&>2<-&>o| <:f,rSymbol,>=<:f,BHelv,> l, 

<:f,BHelv,>k<;>0<:f>



<:I0,0,2858,0><:S+-1><:#264,5490>
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@Nadpis@<:#312,9071><+!>3 <\H>IARY<-!><+!> ROZ</J><\M>REN<\I>HO euKlidOVSK<\I>HO pRIeSTORU 

<:f,rSymbol,><+'></e><:f,BArial,><-'>E<+&><:f,BHelv,>3<-!><-&><:f>
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<:#264,9071><:f220,2Times New Roman CE,>



<:#264,9071><:f220,2Times New Roman CE,>



@Podnadpis@<:#284,9071><:f,2Times New Roman CE,>3.1 Defin<\M>CIA a Vn<\Z>tOrn<\I> VLASTNOSTI 

<\H>IAR<:f>



<:#264,9071><:f220,,>



<+C><:S+-1><:#548,9071><+">Defin<\m>cia<-">: <\H>iara (obl<\z>k <\h>iary) je ka</^>d<\a> s<\z>visl<\a> nepr<\a>zdna podmno</^>ina priestoru, 

<:f,BHelv,> k<:f><:f,rSymbol,><\L><+'></e><:f,BArial,><-'><+!>E<-!><+&>3<-&><:f>,  ktor<\a> je spojit<\}>m obrazom intervalu 

<:f,2CaslonOpenFace,><+!>I<-!><:f>. Analytickou reprezent<\a>ciou 

<\h>iary je <+!>b<-!><+!>odov<\a><-!> <+!>funkcia<-!><+!> <-!>



<+C><:S+-1><:#183,9071><+!><:f160,,>



<+B><:S+-1><:A23><:A81>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#269,9071>definovan<\a>, spojit<\a> a aspo<\r> raz diferencovate</~>n<\a> na 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1><:f,2Times New Roman,>Hodnotou bodovej<:f><:f,2Times New Roman,> funkcie p<:f,2News Serif EE,>re<:f,BArial,> a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I 

<-!><:f>je bod <\h>iary ur<\h>en<\}> </Z>tvoricou homog<\i>nnych s<\z>radn<\m>c



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A96>(<:f,BArial,>a<:f>)=(<:f,BHelv,>x<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>y<:f>(<:f,BHelv,>a<:f>), 

<:f,BHelv,>z<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>h<:f>(<:f,BHelv,>a<:f>)) =<:f,BArial,> P<:f>(<:f,BHelv,>a<:f>)



<+C><:S+-1><:f160,,>



<+C><:S+-1><\H><\m>slo <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!> 

<:f,2Times New Roman CE,>naz<\}>vame<:f><+!> parametrick<\a> - krivo<\h>i<-!><+!>ara s<\z>radnica<-!> bodu 

<\h>iary, ktor<\a> vyjadruje jeho polohu na <\h>iare (Obr. 3.1). Funkcie 

<:f,BHelv,>x(u), y(u), z(u), h(u)<:f> naz<\}>vame s<\z>radnicov<\i> funkcie.



<+@><:S+-1>	



<+@><:S+-1><:f160,,>



<+C><:S+-1>	Ak je<:f,2CaslonOpenFace,> <+!>I<-!><:f> uzavret<\}> interval, hovor<\m>me o obl<\z>ku 

<\h>iary. Pri po<\h><\m>ta<\h>ovom spracovan<\m> je vhodn<\i> kv<\t>li jednotnosti z<\a>pisu voli</]> parametriz<\a>ciu obl<\z>ka 

<\h>iary na intervale <:f,2CaslonOpenFace,><+!>I<-!><:f,BTimesEEW,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>. Bodovou fun kciou je definovan<\a> orient<\a>cia obl<\z>ka 

<\h>iary <:f,BArial,>k<:f>, za<\h>iato<\h>n<\}> bod m<\a> krivo<\h>iaru s<\z>radnicu 0, koncov<\}> bod 1. Preto</^>e zobrazova</]> m<\t></^>eme len vlastn<\i> body priestoru (vzh</~>adom na kone<\h>n<\i> rozmery n<\a>kresne), hodnota 

</Z>tvrtej s<\z>radnicovej funkcie <:f,BArial,>h<:f,2Times New Roman,>(<:f,BArial,>a<:f,2Times New Roman,>) 

<:f>sa bude v z<\a>kladnom tvare analytick<\}>ch reprezent<\a>ci<\m> zobrazovan<\}>ch obl<\z>kov rovna</]> 

<:f,BArial CE,>1<:f>.



<+C><:S+-1>	Bodov<\a> funkcia je indukovan<\a> vektorovou funkciou<+!> <:f,BHelv,>r<-!>(u)=(x(u),y(u),z(u),0) 

<:f>jednej premennej definovanou  na <:f,2CaslonOpenFace,><+!>I<-!><:f>, ktorej hodografom je 

<\h>iara <:f,BArial,>k<:f>. Hodnoty vektorovej funkcie s<\z> polohov<\i> vektory bodov 

<\h>iary,<+!> <:f,BHelv,>r<-!>(a)=(x(a),y(a),z(a),0)<:f>, <:f,BHelv,>a<:f,rSymbol,><\N><:f> 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia <\h>iary  - bodov<\a> funkcia  <:A4><:f,BHelv,>(u)=(x(u),y(u),z(u),h(u)) 

<:f>pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><:f,2CaslonOpenFace,><+!>I 

<-!><:f> je ekvivalentn<\a> s in<\}>mi vyjadreniami <\h>iary



<+@><:S+-1><:f120,,>



<+@><:S+-1> 				<:f,BHelv,><+!>r<-!>=<+!>r<-!>(u)<:f>				vektorov<\a> rovnica



<+C><:S+-1><:f,BHelv,>				x=x(u), y=y(u), z=z(u)<:f>		parametrick<\i> rovnice



<+@><:S+-1><:f180,,>



<+C><:S+-1>	Ak existuj<\z> re<\a>lne <\h><\m>sla <:f,BHelv,>a<:f>, <:f,BHelv,>b<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f,2Times New Roman CE,>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>b<:f>, pre ktor<\i> plat<\m>  

<:A132>(<:f,BHelv,>a<:f>)<:f,rSymbol,>=<:f><:A133>(<:f,BHelv,>b<:f>), bod obl<\z>ka 

<\h>iary ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>a<:f>" a bod ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>b<:f>" spl<\}>vaj<\z>, a 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>b<:f>) naz<\}>vame dvojn<\a>sobn<\}> bod 

<\h>iary (Fig. 3.2). Ak existuje <:f,BHelv,>k<:f> tak<\}>chto re<\a>lnych 

<\h><\m>sel z intervalu <:f,2CaslonOpenFace,><+!>I<-!><:f>, bod sa naz<\}>va k-n<\a>sobn<\}>. Obl<\z>k 

<\h>iary sa naz<\}>va uzavret<\}>, ak  <:f,BHelv,>P<:f>(<:f,BHelv,>0<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>1<:f>).



<+@><:S+-1><:#264,9071>Deriv<\a>cia bodovej funkcie



<+@><:S+-1>				<:A22><:A82>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#279,9071>je funkcia (vektorov<\a>) vyjadruj<\z>ca pre <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  smerov<\}> vektor doty<\h>nice obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A21><:A83>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#529,9071>Jeho orient<\a>cia je zhodn<\a> s orient<\a>ciou obl<\z>ka <\h>iary v bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Bod <\h>iary, v ktorom sa men<\m> orient<\a>cia vektora doty<\h>nice, sa naz<\}>va bod vratu (kuspid<\a>lny bod).



<+@><:S+-1>Priamka, ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A84>(<:f,BHelv,>a<:f>) sa naz<\}>va doty<\h>nica.



<+@><:S+-1><:#264,9071>Bod obl<\z>ka <\h>iary, v ktorom je smerov<\}> vektor doty<\h>nice nenulov<\}>, naz<\}>vame regul<\a>rny bod.



<+@><:S+-1>Ak  <:A122><:A85>, bod <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je singul<\a>rny. 



<+@><:S+-1><:#264,9071>Bod, v ktorom je druh<\a> deriv<\a>cia bodovej funkcie <\h>iary



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1> <:A79><:A139>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#264,9071>nulov<\}>m vektorom, naz<\}>vame inflexn<\}> bod. 



<+C><:S+-1>Vlastnosti <\h>iary vyjadren<\i> v jej regul<\a>rnych bodoch pomocou deriv<\a>ci<\m> bodovej funkcie, ve</~>kost<\m> vektorov 

<:A127><:A3><:A128><:A129><:A130><:A131>, naz<\}>vame vn<\z>torn<\i> (geometrick<\i>) vlastnosti. Pri ich v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice vektorov.



<+@><:S+-1>Nech <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) pre <:f,BHelv,>a<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  je regul<\a>rny bod obl<\z>ka 

<\h>iary s analytickou reprezent<\a>ciou <:A80>(<:f,BHelv,>u<:f>).



<+@><:S+-1><+!>Jednotkov<\}> vektor doty<\h>nice<-!> <:A78>(<:f,BHelv,>a<:f>) v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka <\h>iary vyjadr<\m>me pod</~>a vz</]>ahu



<+@><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1>					<:A77>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Vektorov<\}> s<\z><\h>in vektorov prvej a druhej deriv<\a>cie funkcie 

<:A76>(<:f,BHelv,>u<:f>) je vektor, z ktor<\i>ho z<\m>skame <+!>jednotkov<\}> vektor binorm<\a>ly<-!><+!> 

<-!><:A0> v regul<\a>rnom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka 

<\h>iary 



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A75>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A74> sa naz<\}>va binorm<\a>la. 



<+C><:S+-1><+!>Jednotkov<\}> vektor (hlavnej) norm<\a>ly<-!> <:A73> v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) oobl<\z>ka <\h>iary je vektorov<\}> s<\z><\h>in jednotkov<\}>ch vektorov binorm<\a>ly a doty<\h>nice



<+C><:S+-1><:#183,4508><:f160,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2744,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A72>



<+B><:S+-1><:R><:#183,4508><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A71> sa naz<\}>va hlavn<\a> norm<\a>la.



<+C><:S+-1>	V ka</^>dom regul<\a>rnom bode obl<\z>ka <\h>iary <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) existuj<\z> tri na seba kolm<\i> jednotkov<\i> vektory 

<:A70> ur<\h>uj<\z>ce tri kolm<\i> priamky <:A69>so spolo<\h>n<\}>m bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Ka</^>d<\i> dve z nich ur<\h>uj<\z> rovinu. V</Z>etky roviny prech<\a>dzaj<\z>ce doty<\h>nicou t s<\z> dotykov<\i> roviny obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Oskula<\h>n<\a> rovina 

<:f,rSymbol,>w<:f> je ur<\h>en<\a> doty<\h>nicou a norm<\a>lou, <:f,rSymbol,>w<:f,BHelv,>=tn<:f>, rektifika<\h>n<\a> rovina 

<:f,rSymbol,>r<:f> doty<\h>nicou a binorm<\a>lou, <:f,rSymbol,>r<:f,BHelv,>=tb<:f>. Norm<\a>la a binorm<\a>la ur<\h>uj<\z> norm<\a>lov<\z> rovinu 

<:f,rSymbol,>n<:f,BHelv,>=nb<:f>. Roviny <:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a 

<:f,rSymbol,>n<:f> s<\z> na seba kolm<\i>, maj<\z> spolo<\h>n<\}> bod 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a ka</^>d<\i> dve sa pret<\m>naj<\z> v spolo<\h>nej priamke.



<+C><:S+-1>	Frenet-Serretov sprievodn<\}> trojhran <\h>iary v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je geometrick<\}> <\z>tvar (obr. 3.3) jednozna<\h>ne ur<\h>en<\}> ako prienik troch polpriestorov s hrani<\h>n<\}>mi rovinami 

<:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a <:f,rSymbol,>n<:f> a smerov<\}>mi vektormi 

<:A68> (v danom porad<\m>). Hrany s<\z> polpriamky <:A67> so spolo<\h>n<\}>m za<\h>iatkom vo vrchole trojhranu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Obl<\z>k <\h>iary v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> vn<\z>tri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vn<\z>torn<\i> vlastnosti 

<\h>iary v okol<\m> regul<\a>rneho bodu <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>).  



<+C><:S+-1><:#534,9071>	Odch<\}>lku obl<\z>ka <\h>iary od doty<\h>nice v danom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje 

<+!>prv<\a> krivos</]> <\h>iary<-!> -<+!> flexia<-!>. Je to nez<\a>porn<\i> 

<\h><\m>slo <:f,BHelv,><+&>1<-&>k<:f> vyjadren<\i> vz</]>ahom



<+C><:S+-1><:f120,,>



<+B><:S+-1><:f,BHelv,><+&>1 <-&>k<:f,rSymbol,>=<:f><:A66>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>1<-&>k=0<:f>. Ak je <:f,BHelv,><+&>1<-&>k=0<:f> v ka</^>dom regul<\a>rnom bode obl<\z>ka 

<\h>iary, ide o <\z>se<\h>ku. Priamka je <\h>iara nulovej prvej krivosti. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej krivosti . 			<+!>Polomer prvej krivosti<-!> v danom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je <\h><\m>slo <:A65>, pre <:f,BHelv,><+&>1<-&>k<:f> 

<:f,rSymbol,></y><:f> <:f,BHelv,>0<:f>. Pre <:f,BHelv,><+&>1<-&>k<:f,2Symbol,>=<:f,BHelv,>0<:f> hovor<\m>me o nekone<\h>ne ve</~>kom polomere krivosti. V oskula<\h>nej rovine 

<:f,rSymbol,>w<:f> <\h>iary<:f,rSymbol,> <:f,BHelv,>k<:f> v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> oskula<\h>n<\a> kru</^>nica 

<:f,BHelv,>h<:f> <\h>iary v danom bode. Jej stred <:f,BHelv,><+&>1<-&>S<:f> (stred prvej krivosti) je bod norm<\a>ly le</^>iaci na polpriamke ur<\h>enej bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a vektorom <:A64>(<:f,BHelv,>a<:f>) vo vzdialenosti polomeru prvej krivosti od bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>), <:A63> a jej polomer je polomer prvej krivosti 

<+&>1<:f,rSymbol,><-&>r<:f>. Oskula<\h>n<\a> kru</^>nica oskuluje (nahr<\a>dza) v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>k <\h>iary (obr. 3.3).



<+C><:S+-1><:#538,9071>	Odch<\}>lku <\h>iary od oskula<\h>nej roviny v danom neinflexnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje <+!>druh<\a> krivos</]> 

<\h>iary - torzia<-!> <:f,BHelv,><+&>2<-&>k<:f>, <\h><\m>slo vyjadren<\i> vz</]>ahom



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-2><+&><:f,BHelv,>2<-&>k<:f> <:A62>



<+C><:S+-2><:#216,9071><:f120,,>



<+C><:S+-1><:#807,9071>V inflexnom bode <\h>iary je <:f,BHelv,><+&>2<-&>k<:f,rSymbol,>=<:f,BHelv,>0<:f>. Ak je 

<:f,BHelv,><+&>2<-&>k<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> v ka</^>dom bode 

<\h>iary, le</^><\m> cel<\a> <\h>iara v oskula<\h>nej rovine, je rovinnou 

<\h>iarou. Priamka je <\h>iara nulovej flexie aj torzie. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je 

<\h>iara kon</Z>tantn<\}>ch nenulov<\}>ch krivost<\m>.



<+C><:S+-1><:#793,9071>	Rektifik<\a>cia obl<\z>ka <\h>iary je rozvinutie <\h>iary v okol<\m> dan<\i>ho bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) do rektifika<\h>nej roviny <\h>iary v tomto bode. Kon</Z>trukcia, ktorou zist<\m>me d<\e></^>ku obl<\z>ka 

<\h>iary, sa tie</^> naz<\}>va rektifik<\a>cia. V<\}>po<\h>tom mo</^>no d<\e></^>ku obl<\z>ku 

<\h>iary ur<\h>i</]> zo vz</]>ahu



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A61>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#792,9071>Stupe<\r> rovinnej <\h>iary je <\h><\m>slo ud<\a>vaj<\z>ce najv<\d><\h></Z><\m> mo</^>n<\}> po<\h>et jej priese<\h>n<\m>kov s priamkou. Priamka je 

<\h>iara prv<\i>ho stup<\r>a, ku</^>e</~>ose<\h>ky s<\z> <\h>iary druh<\i>ho stup<\r>a - kvadratick<\i>. Obl<\z>k 

<\h>iary, ktor<\}> sa s priamkou pret<\m>na najviac trikr<\a>t, je tretieho stup<\r>a - kubick<\}>, at<\o>.



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#264,9071>



@Podnadpis@<+C><:S+-1><:#284,9071>3.2 Modelovanie <\h>iar



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#528,9071>	<\H>iary v kreat<\m>vnom priestore modelujeme pomocou kreat<\m>vnych - syntetick<\}>ch reprezent<\a>ci<\m>, ktor<\i> m<\t></^>u by</]> troch z<\a>kladn<\}>ch typov.



<+C><:S+-1><:#264,9071>		I. (vlastn<\}> bod, trieda geometrick<\}>ch transform<\a>ci<\m>)



<+C><:S+-1><:#1326,9071>	Ako generuj<\z>ci princ<\m>p mo</^>no pou</^>i</]> ktor<\z>ko</~>vek triedu geometrick<\}>ch transform<\a>ci<\m>, pr<\m>p. zlo</^>en<\z> triedu geometrick<\}>ch transform<\a>ci<\m>. Bod je analyticky reprezentovan<\}> 

</Z>tvoricou homog<\i>nnych s<\z>radn<\m>c, <:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,<:f,BHelv,>1<:f>). Analytick<\a> reprezent<\a>cia triedy geometrick<\}>ch transform<\a>ci<\m> je matica - funkcia 

<:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>(<:f,BHelv,>u<:f>) definovan<\a> na <<<:f,BHelv,>0,1<:f><;>, ktorej prvky s<\z> re<\a>lne funkcie premennej 

<:f,BHelv,>u<:f> sp<\e><\r>aj<\z>ce dan<\i> predpoklady (pozri kap. 1.7). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka 

<\h>iary je bodov<\a> funkcia



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-3><:A60><+!>.<-!><:f,BHelv,><+!>T<-!><+'>4x4<-'>(u)



<+B><:S+-3><:#192,9071><:f80,2Times New Roman CE,>



<:S+-1><:#279,9071>definovan<\a> na <:f,2CaslonOpenFace,>I<:f,rSymbol,>=<:f,BHelv,><<0,1<;><:f,2Times New Roman CE,> a maj<\z>ca po</^>adovan<\i> vlastnosti (pozri kap. 3.1).



<+C><:S+-1><:#264,9071><:f,2Times New Roman CE,>	<:f>	II. (obl<\z>k <\h>iary, geometrick<\a> transform<\a>cia)



<+C><:S+-1><:#1326,9071>	Z dan<\i>ho obl<\z>ka <\h>iary mo</^>no z<\m>ska</]> in<\}> obl<\z>k, pomocou geometrickej transform<\a>cie. Obl<\z>k 

<\h>iary je analyticky reprezentovan<\}> bodovou funkciou  definovanou na 

<:f,2CaslonOpenFace,>I<:f,BITC Zapf Chancery EE,> <:f> (s dan<\}>mi vlastnos</]>ami - pozri kap. 3.1). Analytick<\a> reprezent<\a>cia geometrickej transform<\a>cie je regul<\a>rna 

</Z>tvorcov<\a> matica <:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>, ktorej prvky s<\z> re<\a>lne 

<\h><\m>sla (pozri kap. 1.3 a</^> 1.6). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka je bodov<\a> funkcia



<+B><:S+-1>						<:A59><+!>.<-!><+!><:f,BHelv,>T<-!><+'>4x4<-'><:f>



<+B><:S+-1><:#167,9071><+'><:f160,BHelv,>



<:S+-1><:#264,9071>po</^>adovan<\}>ch vlastnost<\m> na <:f,2CaslonOpenFace,>I <:f>.



<:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#264,9071>		III. (usporiadan<\a> postupnos</]> bodov, aproxim<\a>cia)



<+C><:S+-1><:#813,9071>	Analytick<\a> reprezent<\a>cia usporiadanej postupnosti <:f,BHelv,>n<:f> bodov je mapa 

<:f,BHelv,><+!>M<-!><:f> modelovan<\i>ho obl<\z>ka <\h>iary, matica typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> usporiadan<\i> 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c dan<\}>ch bodov (vlastn<\}>ch alebo nevlastn<\}>ch), 

<:f,BHelv,>P<+'>i<-'>=<:f>(<:f,BHelv,>x<+'>i<-'><:f>,<:f,BHelv,>y<+'>i<-'><:f>,<:f,BHelv,>z<+'>i<-'><:f>,<:f,BHelv,>h<+'>i<-'><:f>) v danom porad<\m>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A58>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#808,9071>Aproxim<\a>cia (interpol<\a>cia) s<\z> analyticky reprezentovan<\i> maticou 

<:f,BHelv,><+!>I<:f,2News Serif EE,><-!>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f>, typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> vhodn<\i> polynomick<\i> funkcie<:f,BHelv,> Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>) stup<\r>a 

<:f,BHelv,>n<:f>-1. Obl<\z>k <\h>iary, ktor<\}> z<\m>skame z  riadiaceho 

<\z>tvaru je analyticky reprezentovan<\}> bodovou funkciou dan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f>=<<0,1<;>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A57><:f,BHelv,><+!>M<-!><+!>.<-!><+!>I<+&>T<-&><-!><:f>(<:f,BHelv,>u<:f>)=<:A126>



<:S+-1><:#264,9071>



<:S+-1><:#264,9071>



@Podnadpis@<:S+-1><:#284,9071>3.3 Rovinn<\i> <\h>iary



<:S+-1><:#264,5270>



@<\X><\a>dka@<:S+-1><:#264,5270><+!>3.3.1 <\Z>se<\h>ka<-!>



<:S+-2><:#792,5270><\Z>se<\h>ka vznikne pos<\z>van<\m>m bodu v smere dan<\i>ho vektora (obr. 3.4).



<+B><:S+-2><:#403,5270>Syntetick<\a> reprezent<\a>cia:		(<:f,BHelv,>A<:f>,<+!> <:f,BHelv,>T<-!><+'>p<-'><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,5270>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#793,5270>	riadiaci <\z>tvar			<:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,1)							



<:S+-1><:#264,5270>			



<:S+-2>	generuj<\z>ci princ<\m>p		trieda posunut<\m> ur<\h>en<\a> vektorom 

<:A134>=(<:f,BHelv,>a<+'>1<-'><:f>, <:f,BHelv,>a<+'>2<-'><:f>, <:f,BHelv,>a<+'>3<-'><:f>, 

<:f,BHelv,>0<:f>)



<:S+-2><:#216,9071><:f120,,>



<:S+-2>					<:A56>	pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-2><:#396,9071>	



<:S+-2>	modelovan<\}> <\z>tvar		<:A24>(<:f,BHelv,>u<:f>) <:A55>



<:S+-2><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-2><:A123><:A54>		<:A125><:A53>



<:S+-2><:A124><:A86>			<:A87>



<:S+-2><:A2><:f,BHelv,>(u)<:f> = <:A1>			<:A88>



<:S+-2><:#418,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;> neexistuje.



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A89>	<:A90>		<:A91>



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A92>		<:A41>		<:A93>



<:S+-2><:#144,9071><:f80,,>



<:S+-1><:#528,9071>	V</Z>etky body <\z>se<\h>ky s<\z> inflexn<\i> body, ka</^>d<\a> rovina prech<\a>dzaj<\z>ca 

<\z>se<\h>kou je jej oskula<\h>nou rovinou. <\Z>se<\h>ka (priamka) je 

<\h>iara nulovej prvej i druhej krivosti.



<:S+-1><:#264,9071>



<:S+-1><:#264,5863><+!>3.3.2 Kru</^>nicov<\}> obl<\z>k (kru</^>nica)<-!>



<+C><:S+-1><:#543,5863>Kru</^>nicov<\}> obl<\z>k vznikne ot<\a><\h>an<\m>m bodu okolo priamky o uhly z intervalu <<0,<:f,rSymbol,>a<:f><;>. Pre 

<:f,rSymbol,>a<:f>=2<:f,rSymbol,>p<:f> vznikne kru</^>nica (obr. 3.5).



<+C><:S+-2><:#396,5863>



<+C><:S+-2><:#403,5863>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)



<:S+-2><:#396,5863>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5863>	riadiaci <\z>tvar		<:f,BHelv,>A=<:f>(<:f,BHelv,>a<:f>, 0, 0, 1), 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5863>	generuj<\z>ci princ<\m>p	trieda ot<\a><\h>an<\m> okolo <:f,2News Serif EE,>s<\z>radnicovej osi 

<:f,BHelv,>z<:f> o uhly z  intervalu <<0,<:f,rSymbol,>a<:f><;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5863>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A94> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9071><:f160,,>



<:S+-2><:R><:f><:f>	modelovan<\}> <\z>tvar	<:A20><:A95>



<:S+-2><:#418,9071>					<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>, <:f,BHelv,>a<:f> je polomer kru</^>nice



<:S+-3><:#528,9071>



<:S+-3><:#528,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-1><:A121><:A120>		<:A19><:A52>



<:S+-1><:A16><:A51>



<:S+-1><+!><:A15><:A50>		<-!><+!><:A47>



<:S+-1><:A49><:f,BHelv,>(0,0<+!><:f,2News Serif EE,>,<:f,rSymbol,><-!>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f>,0)			<:A48><:f,rSymbol,>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f><-&><-&><-&><-&><-&>



<:S+-1><:#264,9071><+!>



<:S+-1><:#264,9071>



<:S+-1><:#279,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-1><:#144,9071><:f120,,>



<:S+-3>	<+!><:A14><:A46>	<-!><+!>	<-!><+!>		<:A45>



<:S+-3><+!>	<:A135><:A44><-!>



<:S+-3><+!>	<:A25><-!><+!>	<-!><+!>	<:A42>		<:A43>



<+C><:S+-1>Kru</^>nica je rovinn<\a> <\h>iara, ktor<\a> je sama oskula<\h>nou kru</^>nicou v ka</^>dom svojom bode, polomer kru</^>nice je polomerom prvej krivosti.<:p<* >>



<:S+-1><:#264,5618><+!>Rektifik<\a>cie d<\e></^>ky obl<\z>ka kru</^>nice<-!>



<:S+-1><:#183,5618><:f160,,>



<+C><:S+-2><:#418,5618>Kocha<\q>sk<\i>ho (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je 

<:f,rSymbol,>180</p><:f>) 



<+C><:S+-2><:#396,5618>(obr. 3.6)



<:S+-2>		1. <:f,BHelv,>A<:f,rSymbol,><\N><:f><:f,BHelv,>t<:f,2News Serif EE,>,<:f,BHelv,> t<:f,rSymbol,><:A40>AB<:f>



<:S+-2><:#432,5618>		2. |<:f,"Math C,><\X><:f,BHelv,>AST<:f>|<:f,rSymbol,>=<:f>30</p>, |<:f,BHelv,>TA<+'>0<-'><:f>|<:f,rSymbol,>=<:f>3<:f,rSymbol,>.<:f>|<:f,BHelv,>SA<:f>|<:f,rSymbol,>=<:f>3<:f,BHelv,>a<:f>



<:S+-2><:#418,5618>		3. |<:f,BHelv,>AB<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f,rSymbol,>p<:f><:f,BHelv,>a<:f>



<:S+-2><:#274,9071><:f160,,>



<:S+-2><:#397,5828>D'Ocagneova (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je v intervale (30</p>, 60</p>)) 



<:S+-2><:#396,5828>(obr. 3.7).



<:S+-2><:#418,5828>		1. |<:f,BHelv,>A1<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>12<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>2B<:f>|



<:S+-2><:#418,5828>		2. <:f,BHelv,>S1<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>1<-&>T<:f>		(S2<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>2<-&>T<:f>)



<:S+-2><:#418,5828>		3. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>l<:f>, <:f,BHelv,><+&>1<-&>l<:f>||<:f,BHelv,>S1<:f>		(<:f,BHelv,>B<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>l<:f>, 

<:f,BHelv,><+&>2<-&>l<:f>||<:f,BHelv,>S2<:f>)



<:S+-2><:#418,5828>		4. <:f,BHelv,><-'><+&>1<-&>l<:f,rSymbol,><\G><:f,BHelv,>B<+&>1<-&>T<:f,rSymbol,>=<:f,BHelv,>A<+'>0<-'><:f>, |<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-2>		5. (<:f,BHelv,><-'><+&>2<-&>l<:f,rSymbol,><\G><:f,BHelv,>A<+&>2<-&>T<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f,2Times New Roman CE,>)<:f>



<:S+-2><:#216,5828><:f120,2Times New Roman CE,>



<:S+-2><:#396,5333>Sobotkova (stredov<\}> uhol obl<\z>ka AB je v intervale (0</p>, 30</p>)) 



<:S+-2><:#396,5333>(obr. 3.8.)



<:S+-2><:#396,5333>



<:S+-2>	1. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,>t<:f>,<:f,BHelv,> t<:f><:A39><:f,BHelv,>AS<:f>



<:S+-2><:#418,5333>	2. |<:f,BHelv,>AT<:f>|<:f,rSymbol,>=<:f>3<+!>.<-!>|<:f,BHelv,>AS<:f>|				



<:S+-2><:#418,5333>	3. <:f,BHelv,>TB<:f,rSymbol,><\G><:f,BHelv,>t<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-1><:#264,5333>						



<:S+-1><:#264,5333><+!>



<:S+-1><:#264,5333><+!>



@<\X><\a>dka@<:S+-1><:#264,6487><+!>3.3.3 Ku</^>e</~>ose<\h>ky<-!>



<:S+-1><:#264,6487>



<:S+-1><:#264,6487><+!>Elipsa



<:S+-1><+!>



<:S+-1><:#264,6487>Elipsu z<\m>skame ako afinn<\}> obraz kru</^>nice (obr. 3.9).



<:S+-2><:#396,6487>



<+B><:S+-2><:#403,6487>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>,<:f,BHelv,><+!>T<-!><+'>A<-'><:f>)



<:S+-2><:#396,6487>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:A13><:A97>



<:S+-2><:#418,6487>			<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-2>	generuj<\z>ci princ<\m>p	osov<\a> afinita s osou v s<\z>radnicovej osi 

<:f,BHelv,>x<:f> a dvojicou odpovedaj<\z>cich si bodov (<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) v smere 

<:A136>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>



<:S+-3>				<:A98>



<+C><:I0,0,3633,0><:S+-2>		modelovan<\}> <\z>tvar	<:A138>(<:f,BHelv,>u<:f>)<:f,rSymbol,> =<:f> 

<:A137><:A99>



<:S+-1><:#279,9071>				<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f>2<:f,rSymbol,>p<:f> pre cel<\z> elipsu



<:S+-1><:#265,9071>				<:f,BHelv,>a<:f><;><:f,BHelv,>b<:f>, <:f,BHelv,>a<:f> je hlavn<\a>, 

<:f,BHelv,>b<:f> ved</~>aj</Z>ia polos



<:S+-1><:#264,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4283,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A100>		<:A101>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A102>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A103>			<:A104>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A105>				<:A106>



<:S+-3><:R><:#558,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-3>	<:A12><:A107>		<:A108>



<:S+-3>	<:A109>



<:S+-3>	<:A110>		<:A111>		<:A112>



<:S+-3><:#528,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658><+!>Parabola<-!>                                                        



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,4658>Parabolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.10).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,4658>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>, <:f,BHelv,><+!>T<-!><+'>K<-'><:f>)



<:S+-2><:R><:#396,4658>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,4658>	riadiaci <\z>tvar			



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A11><:A33><:f,BHelv,>				u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658><:f,rSymbol,>		a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:I0,0,1433,0><:S+-1><:R><:#264,4658>	generuj<\z>ci princ<\m>p



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,4658>		stredov<\a> koline<\a>cia s osou v s<\z>radnicovej osi <:f,BHelv,>x<:f>, stredom 

<:f,BHelv,>S<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou odpovedaj<\z>cich si bodov



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,4658><:f160,,>



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658>		 <:f,BHelv,>U<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><+'></e><:f,BHelv,><-'>U<:f,rSymbol,></b><:f>=(<:f,BHelv,>0<:f>,<:f,BHelv,>a-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-3><:R><:#366,4658><:f160,,>



<:S+-3>		<:A32>



<+C><:I0,0,0,0><:S+-2><:#396,9071>



<+C><:I0,0,0,0><:S+-1>	modelovan<\}> <\z>tvar	<:A10><:A9><:A31>



<:S+-1>				<:A30>



<:S+-1>				<:A29>	<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - 

<:A28>



<:S+-1><:#279,9071>				<:f,rSymbol,>a<:f,BHelv,>=<:f>2<:f,rSymbol,>p <:f,2News Serif EE,>pre cel<\z> parabolu, 

<:f,rSymbol,>a<:f,2News Serif EE,>=-<:f,rSymbol,>p<:f,2News Serif EE,> pre obl<\z>k  

<:f,BHelv,>AB<:f>



<:S+-1><:#264,9071>



<+C><:S+-1><:f,2News Serif EE,>Nevlastn<\}>m bodom paraboly je bod<:f,rSymbol,> 

<:f,BHelv,>P<:f,2News Serif EE,>(<:A27><:f><:f>). Bod <:f,BHelv,>V<:f>=(<:f,BHelv,>0<:f>,-<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) sa zobraz<\m> do vrchola paraboly 

<:f,BHelv,>V<:f,rSymbol,></b><:f,rSymbol,>=<:f,BHelv,>V<+!><:f>.<:f,BHelv,>T<-!><+'>K<-'><:f><:f,rSymbol,>=<:f>



<+B><:S+-1><:A26>



<+C><:S+-1><:#530,9071>Nevlastn<\}> priese<\h>n<\m>k <:f,rSymbol,><+'></e><-'><:f> <:f,BHelv,>R 

<:f>doty<\h>n<\m>c kru</^>nice <:f,BHelv,>k <:f>v samodru</^>n<\}>ch bodoch<:f,BHelv,> A<:f>, 

<:f,BHelv,>B<:f> sa zobraz<\m> do vlastn<\i>ho bodu <:f,BHelv,>R</t><:f>, v ktorom sa pret<\m>naj<\z> doty<\h>nice koline<\a>rnej paraboly 

<:f,BHelv,>k</t><:f>.



<+C><:#264,9071>



<+C><:S+-1><:#264,9071><+!>Hyperbola<-!>



<+C><:S+-1>



<:S+-1><:#264,9071>Hyperbolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.11).



<:S+-1><:#264,9071>



<:S+-2><:#397,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>k<:f>, <:f,BHelv,>T<+'>K<-'><:f>)	



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,9071>	riadiaci <\z>tvar



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A8><:A113>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>,  

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,rSymbol,>	a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>



<:S+-1><:R><:#264,9071>	generuj<\z>ci princ<\m>p



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredov<\a> koline<\a>cia s osou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		v s<\z>radnicovej osi <:f,BHelv,>x<:f>,



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		stredom <:f,BHelv,>S<:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		odpovedaj<\z>cich si bodov



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>		<:f,BHelv,>Y=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,rSymbol,><+'></e><-'><:f,BHelv,>Y<:f,rSymbol,></b><:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>d<:f><<<:f,BHelv,>a, d<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-1><:R><:#264,9071>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A114>



<+C><:I0,0,3633,0><:S+-2><:R><:#396,9071>	modelovan<\}> <\z>tvar



<+C><:I0,0,0,0><:S+-2><:R1,12,1,720,1,1433,1,1889,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A7><:A6><:A115><:A116>							<:A117>



<:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - {<:f,BHelv,>u<+'>1<:f,2News Serif EE,><-'>,<:f,BHelv,> u<+'>2<-'><:f>}, 

<:A118>, <:A119>



<+C><:S+-1><:R><:#265,9071>Nevlastn<\i> body hyperboly s<\z> <:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>1<-'><:f>), 

<:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>2<-'><:f>), bod <:f,BHelv,>A=(0,-a,0,1)<:f> sa koline<\a>rne zobraz<\m> do vrchola



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>hyperboly <:f,BHelv,>A</t><:f><:A17>, bod <:f,BHelv,>B=(0,a,0,1)<:f> do druh<\i>ho (nezobrazen<\i>ho) vrchola 

<:A18>.<:p<* >>



@<\X><\a>dka@<:S+-1><:#264,9071>3.3.4 Cykloidy



<:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#528,9071>Cykloidy s<\z> rovinn<\i> <\h>iary, ktor<\i> vznikn<\z> zlo</^>en<\}>m pohybom bodu, vyjadren<\}>m zlo</^>en<\m>m dvoch geometrick<\}>ch transform<\a>ci<\m>.



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Ortocykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu <:f,BHelv,>A<:f> okolo danej priamky <:f,BHelv,>o<:f> (v rovine 

<:f,rSymbol,>a<:f> kolmej na <:f,BHelv,>o)<:f> a s<\z><\h>asne pos<\z>van<\m>m v smere vektora 

<:A38> kolm<\i>ho na dan<\z> priamku <:f,BHelv,> (<:A37><:f,rSymbol,><\L>a<:f>) vytvor<\m>me ortocykloidu (obr. 3.12).



<:S+-2><:#216,5655><:f120,,>



<:S+-2><:#418,5655>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BArial CE,>T<-!><+'>P<-'><-!><:f>(<:f,BArial CE,>u<:f>)<:f,rSymbol,>=<:f,BArial CE,><+!>T<-!><+'>OP<-'><:f>(<:f,BArial CE,>u<:f>))



<:S+-2><:#396,5655>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5655>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>0<:f>, 

<:f,BHelv,>a<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)



<:I0,0,2858,0><:S+-1><:#1072,5655>	generuj<\z>ci princ<\m>p	<:f,2Times New Roman CE,>trieda transform<\a>ci<\m> zlo</^>en<\a> z ot<\a><\h>ania okolo osi 

<:f,BHelv,>o<:f,rSymbol,>=<:f,BHelv,>z <:f,2Times New Roman CE,><-&>a pos<\z>vania v smere s<\z>radnicovej osi 

<:f,BHelv,>x<:f> o vektor



<:S+-1>				<:A35>



<:S+-1><:#264,5655>



<:S+-2>		<:A36><:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<:S+-1><:#216,9071><:f180,,>



<:S+-1>	modelovan<\}> <\z>tvar	<:A5><:A34>



<:S+-1><:#279,9071><:f,BHelv,>				k<:f,rSymbol,></y><:f>0 je po<\h>et z<\a>vitov<-&><-!><-'><-!><-!><-'><-'><-&><-&>



<:S+-1><:#183,9071><:f160,,>



<:S+-1><:#264,9071>ortocykloida



<:S+-1><:#279,9071>	prost<\a> <:f,BHelv,> l<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a		<:f>	skr<\a>ten<\a>  

<:f,BHelv,>l<:f,rSymbol,><;><:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>			pred<\e></^>en<\a>  

<:f,BHelv,>l<:f,rSymbol,><<<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>



<:S+-1>					



<:S+-1>



<+B><:S+-1>Obr.  3.13



<:S+-1>



<:S+-1><:#264,9071><+!>Epicykloida<-!>



<+C><:S+-1><:#530,9071>Ot<\a><\h>an<\m>m bodu okolo priamky <:f,BHelv,><+&>1<-&>o<:f> a s<\z><\h>asne s<\z>hlasne orientovan<\}>m ot<\a><\h>an<\m>m okolo priamky 

<:f,BHelv,><+&>2<-&>o<:f> z toho ist<\i>ho smeru (<:f,BHelv,><+&>1<-&>o||<+&>2<-&>o<:f>) vytvor<\m>me epicykloidu (obr. 3.14).



<+C><:S+-1><:#264,5490>



<:S+-2><:#418,5490>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BHelv,>T<-!><+'>Oz'<-'><-!><:f>(u)<:f,rSymbol,>=<+!><:f,BHelv,>T<-!><+'>Ozz'<-'><:f>(u))



<:S+-2><:#396,5490>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5490>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>, 

<:f,BHelv,>0<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)	



<:I0,0,2858,0><:S+-1><:#543,5490>	generuj<\z>ci princ<\m>p	<:f,2News Serif EE,>z<:f>lo</^>en<\a> trieda ot<\a><\h>an<\m> okolo os<\m> 

<:f,BHelv,><+&>1<-&>o<:f,rSymbol,>=<:f,BHelv,>z<:f> a <:f,BHelv,><+&>2<-&>o<:f,rSymbol,>=<:f,BHelv,>z</t>||z



<:I0,0,2858,0><:S+-1><:#274,5490><:f,BHelv,>				<:f><:f,BHelv,>|<+&>1<-&>o<+&>2<-&>o| <:f,rSymbol,>=<:f,BHelv,> l, 

<:f,BHelv,>k<;>0<:f>



<:I0,0,2858,0><:S+-1><:#264,5490>
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@Nadpis@<:#312,9071><+!>3 <\H>IARY<-!><+!> ROZ</J><\M>REN<\I>HO euKlidOVSK<\I>HO pRIeSTORU 

<:f,rSymbol,><+'></e><:f,BArial,><-'>E<+&><:f,BHelv,>3<-!><-&><:f>
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<:#264,9071><:f220,2Times New Roman CE,>



<:#264,9071><:f220,2Times New Roman CE,>



@Podnadpis@<:#284,9071><:f,2Times New Roman CE,>3.1 Defin<\M>CIA a Vn<\Z>tOrn<\I> VLASTNOSTI 

<\H>IAR<:f>



<:#264,9071><:f220,,>



<+C><:S+-1><:#548,9071><+">Defin<\m>cia<-">: <\H>iara (obl<\z>k <\h>iary) je ka</^>d<\a> s<\z>visl<\a> nepr<\a>zdna podmno</^>ina priestoru, 

<:f,BHelv,> k<:f><:f,rSymbol,><\L><+'></e><:f,BArial,><-'><+!>E<-!><+&>3<-&><:f>,  ktor<\a> je spojit<\}>m obrazom intervalu 

<:f,2CaslonOpenFace,><+!>I<-!><:f>. Analytickou reprezent<\a>ciou 

<\h>iary je <+!>b<-!><+!>odov<\a><-!> <+!>funkcia<-!><+!> <-!>



<+C><:S+-1><:#183,9071><+!><:f160,,>



<+B><:S+-1><:A23><:A81>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#269,9071>definovan<\a>, spojit<\a> a aspo<\r> raz diferencovate</~>n<\a> na 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1><:f,2Times New Roman,>Hodnotou bodovej<:f><:f,2Times New Roman,> funkcie p<:f,2News Serif EE,>re<:f,BArial,> a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I 

<-!><:f>je bod <\h>iary ur<\h>en<\}> </Z>tvoricou homog<\i>nnych s<\z>radn<\m>c



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A96>(<:f,BArial,>a<:f>)=(<:f,BHelv,>x<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>y<:f>(<:f,BHelv,>a<:f>), 

<:f,BHelv,>z<:f>(<:f,BHelv,>a<:f>), <:f,BHelv,>h<:f>(<:f,BHelv,>a<:f>)) =<:f,BArial,> P<:f>(<:f,BHelv,>a<:f>)



<+C><:S+-1><:f160,,>



<+C><:S+-1><\H><\m>slo <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!> 

<:f,2Times New Roman CE,>naz<\}>vame<:f><+!> parametrick<\a> - krivo<\h>i<-!><+!>ara s<\z>radnica<-!> bodu 

<\h>iary, ktor<\a> vyjadruje jeho polohu na <\h>iare (Obr. 3.1). Funkcie 

<:f,BHelv,>x(u), y(u), z(u), h(u)<:f> naz<\}>vame s<\z>radnicov<\i> funkcie.



<+@><:S+-1>	



<+@><:S+-1><:f160,,>



<+C><:S+-1>	Ak je<:f,2CaslonOpenFace,> <+!>I<-!><:f> uzavret<\}> interval, hovor<\m>me o obl<\z>ku 

<\h>iary. Pri po<\h><\m>ta<\h>ovom spracovan<\m> je vhodn<\i> kv<\t>li jednotnosti z<\a>pisu voli</]> parametriz<\a>ciu obl<\z>ka 

<\h>iary na intervale <:f,2CaslonOpenFace,><+!>I<-!><:f,BTimesEEW,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>. Bodovou fun kciou je definovan<\a> orient<\a>cia obl<\z>ka 

<\h>iary <:f,BArial,>k<:f>, za<\h>iato<\h>n<\}> bod m<\a> krivo<\h>iaru s<\z>radnicu 0, koncov<\}> bod 1. Preto</^>e zobrazova</]> m<\t></^>eme len vlastn<\i> body priestoru (vzh</~>adom na kone<\h>n<\i> rozmery n<\a>kresne), hodnota 

</Z>tvrtej s<\z>radnicovej funkcie <:f,BArial,>h<:f,2Times New Roman,>(<:f,BArial,>a<:f,2Times New Roman,>) 

<:f>sa bude v z<\a>kladnom tvare analytick<\}>ch reprezent<\a>ci<\m> zobrazovan<\}>ch obl<\z>kov rovna</]> 

<:f,BArial CE,>1<:f>.



<+C><:S+-1>	Bodov<\a> funkcia je indukovan<\a> vektorovou funkciou<+!> <:f,BHelv,>r<-!>(u)=(x(u),y(u),z(u),0) 

<:f>jednej premennej definovanou  na <:f,2CaslonOpenFace,><+!>I<-!><:f>, ktorej hodografom je 

<\h>iara <:f,BArial,>k<:f>. Hodnoty vektorovej funkcie s<\z> polohov<\i> vektory bodov 

<\h>iary,<+!> <:f,BHelv,>r<-!>(a)=(x(a),y(a),z(a),0)<:f>, <:f,BHelv,>a<:f,rSymbol,><\N><:f> 

<:f,2CaslonOpenFace,><+!>I<-!><:f>.



<+C><:S+-1>	Analytick<\a> reprezent<\a>cia <\h>iary  - bodov<\a> funkcia  <:A4><:f,BHelv,>(u)=(x(u),y(u),z(u),h(u)) 

<:f>pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><:f,2CaslonOpenFace,><+!>I 

<-!><:f> je ekvivalentn<\a> s in<\}>mi vyjadreniami <\h>iary



<+@><:S+-1><:f120,,>



<+@><:S+-1> 				<:f,BHelv,><+!>r<-!>=<+!>r<-!>(u)<:f>				vektorov<\a> rovnica



<+C><:S+-1><:f,BHelv,>				x=x(u), y=y(u), z=z(u)<:f>		parametrick<\i> rovnice



<+@><:S+-1><:f180,,>



<+C><:S+-1>	Ak existuj<\z> re<\a>lne <\h><\m>sla <:f,BHelv,>a<:f>, <:f,BHelv,>b<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f,2Times New Roman CE,>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>b<:f>, pre ktor<\i> plat<\m>  

<:A132>(<:f,BHelv,>a<:f>)<:f,rSymbol,>=<:f><:A133>(<:f,BHelv,>b<:f>), bod obl<\z>ka 

<\h>iary ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>a<:f>" a bod ur<\h>en<\}> krivo<\h>iarou s<\z>radnicou "<:f,BHelv,>b<:f>" spl<\}>vaj<\z>, a 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>b<:f>) naz<\}>vame dvojn<\a>sobn<\}> bod 

<\h>iary (Fig. 3.2). Ak existuje <:f,BHelv,>k<:f> tak<\}>chto re<\a>lnych 

<\h><\m>sel z intervalu <:f,2CaslonOpenFace,><+!>I<-!><:f>, bod sa naz<\}>va k-n<\a>sobn<\}>. Obl<\z>k 

<\h>iary sa naz<\}>va uzavret<\}>, ak  <:f,BHelv,>P<:f>(<:f,BHelv,>0<:f>)=<:f,BHelv,>P<:f>(<:f,BHelv,>1<:f>).



<+@><:S+-1><:#264,9071>Deriv<\a>cia bodovej funkcie



<+@><:S+-1>				<:A22><:A82>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#279,9071>je funkcia (vektorov<\a>) vyjadruj<\z>ca pre <:f,BArial,>a<:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  smerov<\}> vektor doty<\h>nice obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>)



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A21><:A83>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#529,9071>Jeho orient<\a>cia je zhodn<\a> s orient<\a>ciou obl<\z>ka <\h>iary v bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Bod <\h>iary, v ktorom sa men<\m> orient<\a>cia vektora doty<\h>nice, sa naz<\}>va bod vratu (kuspid<\a>lny bod).



<+@><:S+-1>Priamka, ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A84>(<:f,BHelv,>a<:f>) sa naz<\}>va doty<\h>nica.



<+@><:S+-1><:#264,9071>Bod obl<\z>ka <\h>iary, v ktorom je smerov<\}> vektor doty<\h>nice nenulov<\}>, naz<\}>vame regul<\a>rny bod.



<+@><:S+-1>Ak  <:A122><:A85>, bod <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je singul<\a>rny. 



<+@><:S+-1><:#264,9071>Bod, v ktorom je druh<\a> deriv<\a>cia bodovej funkcie <\h>iary



<+@><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1> <:A79><:A139>



<+@><:S+-1><:#183,9071><:f160,,>



<+@><:S+-1><:#264,9071>nulov<\}>m vektorom, naz<\}>vame inflexn<\}> bod. 



<+C><:S+-1>Vlastnosti <\h>iary vyjadren<\i> v jej regul<\a>rnych bodoch pomocou deriv<\a>ci<\m> bodovej funkcie, ve</~>kost<\m> vektorov 

<:A127><:A3><:A128><:A129><:A130><:A131>, naz<\}>vame vn<\z>torn<\i> (geometrick<\i>) vlastnosti. Pri ich v<\}>po<\h>toch budeme pou</^><\m>va</]> kartezi<\a>nske s<\z>radnice vektorov.



<+@><:S+-1>Nech <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) pre <:f,BHelv,>a<:f><:f,rSymbol,><\N><:f,2CaslonOpenFace,><+!>I<-!><:f>  je regul<\a>rny bod obl<\z>ka 

<\h>iary s analytickou reprezent<\a>ciou <:A80>(<:f,BHelv,>u<:f>).



<+@><:S+-1><+!>Jednotkov<\}> vektor doty<\h>nice<-!> <:A78>(<:f,BHelv,>a<:f>) v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka <\h>iary vyjadr<\m>me pod</~>a vz</]>ahu



<+@><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1>					<:A77>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Vektorov<\}> s<\z><\h>in vektorov prvej a druhej deriv<\a>cie funkcie 

<:A76>(<:f,BHelv,>u<:f>) je vektor, z ktor<\i>ho z<\m>skame <+!>jednotkov<\}> vektor binorm<\a>ly<-!><+!> 

<-!><:A0> v regul<\a>rnom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>ka 

<\h>iary 



<+C><:S+-1><:f160,,>



<+B><:S+-1><:A75>



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A74> sa naz<\}>va binorm<\a>la. 



<+C><:S+-1><+!>Jednotkov<\}> vektor (hlavnej) norm<\a>ly<-!> <:A73> v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) oobl<\z>ka <\h>iary je vektorov<\}> s<\z><\h>in jednotkov<\}>ch vektorov binorm<\a>ly a doty<\h>nice



<+C><:S+-1><:#183,4508><:f160,,>



<+B><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2744,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A72>



<+B><:S+-1><:R><:#183,4508><:f160,,>



<+C><:S+-1>Priamka ur<\h>en<\a> bodom <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a smerov<\}>m vektorom 

<:A71> sa naz<\}>va hlavn<\a> norm<\a>la.



<+C><:S+-1>	V ka</^>dom regul<\a>rnom bode obl<\z>ka <\h>iary <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) existuj<\z> tri na seba kolm<\i> jednotkov<\i> vektory 

<:A70> ur<\h>uj<\z>ce tri kolm<\i> priamky <:A69>so spolo<\h>n<\}>m bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Ka</^>d<\i> dve z nich ur<\h>uj<\z> rovinu. V</Z>etky roviny prech<\a>dzaj<\z>ce doty<\h>nicou t s<\z> dotykov<\i> roviny obl<\z>ka 

<\h>iary v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Oskula<\h>n<\a> rovina 

<:f,rSymbol,>w<:f> je ur<\h>en<\a> doty<\h>nicou a norm<\a>lou, <:f,rSymbol,>w<:f,BHelv,>=tn<:f>, rektifika<\h>n<\a> rovina 

<:f,rSymbol,>r<:f> doty<\h>nicou a binorm<\a>lou, <:f,rSymbol,>r<:f,BHelv,>=tb<:f>. Norm<\a>la a binorm<\a>la ur<\h>uj<\z> norm<\a>lov<\z> rovinu 

<:f,rSymbol,>n<:f,BHelv,>=nb<:f>. Roviny <:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a 

<:f,rSymbol,>n<:f> s<\z> na seba kolm<\i>, maj<\z> spolo<\h>n<\}> bod 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a ka</^>d<\i> dve sa pret<\m>naj<\z> v spolo<\h>nej priamke.



<+C><:S+-1>	Frenet-Serretov sprievodn<\}> trojhran <\h>iary v regul<\a>rnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je geometrick<\}> <\z>tvar (obr. 3.3) jednozna<\h>ne ur<\h>en<\}> ako prienik troch polpriestorov s hrani<\h>n<\}>mi rovinami 

<:f,rSymbol,>w<:f>, <:f,rSymbol,>r<:f> a <:f,rSymbol,>n<:f> a smerov<\}>mi vektormi 

<:A68> (v danom porad<\m>). Hrany s<\z> polpriamky <:A67> so spolo<\h>n<\}>m za<\h>iatkom vo vrchole trojhranu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>). Obl<\z>k <\h>iary v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> vn<\z>tri F-S trojhranu, pomocou jeho prvkov  vyjadrujeme vn<\z>torn<\i> vlastnosti 

<\h>iary v okol<\m> regul<\a>rneho bodu <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>).  



<+C><:S+-1><:#534,9071>	Odch<\}>lku obl<\z>ka <\h>iary od doty<\h>nice v danom bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje 

<+!>prv<\a> krivos</]> <\h>iary<-!> -<+!> flexia<-!>. Je to nez<\a>porn<\i> 

<\h><\m>slo <:f,BHelv,><+&>1<-&>k<:f> vyjadren<\i> vz</]>ahom



<+C><:S+-1><:f120,,>



<+B><:S+-1><:f,BHelv,><+&>1 <-&>k<:f,rSymbol,>=<:f><:A66>



<+B><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>V inflexnom bode <\h>iary je <:f,BHelv,><+&>1<-&>k=0<:f>. Ak je <:f,BHelv,><+&>1<-&>k=0<:f> v ka</^>dom regul<\a>rnom bode obl<\z>ka 

<\h>iary, ide o <\z>se<\h>ku. Priamka je <\h>iara nulovej prvej krivosti. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej krivosti . 			<+!>Polomer prvej krivosti<-!> v danom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) je <\h><\m>slo <:A65>, pre <:f,BHelv,><+&>1<-&>k<:f> 

<:f,rSymbol,></y><:f> <:f,BHelv,>0<:f>. Pre <:f,BHelv,><+&>1<-&>k<:f,2Symbol,>=<:f,BHelv,>0<:f> hovor<\m>me o nekone<\h>ne ve</~>kom polomere krivosti. V oskula<\h>nej rovine 

<:f,rSymbol,>w<:f> <\h>iary<:f,rSymbol,> <:f,BHelv,>k<:f> v bode <:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) le</^><\m> oskula<\h>n<\a> kru</^>nica 

<:f,BHelv,>h<:f> <\h>iary v danom bode. Jej stred <:f,BHelv,><+&>1<-&>S<:f> (stred prvej krivosti) je bod norm<\a>ly le</^>iaci na polpriamke ur<\h>enej bodom 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) a vektorom <:A64>(<:f,BHelv,>a<:f>) vo vzdialenosti polomeru prvej krivosti od bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>), <:A63> a jej polomer je polomer prvej krivosti 

<+&>1<:f,rSymbol,><-&>r<:f>. Oskula<\h>n<\a> kru</^>nica oskuluje (nahr<\a>dza) v okol<\m> bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) obl<\z>k <\h>iary (obr. 3.3).



<+C><:S+-1><:#538,9071>	Odch<\}>lku <\h>iary od oskula<\h>nej roviny v danom neinflexnom bode 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) vyjadruje <+!>druh<\a> krivos</]> 

<\h>iary - torzia<-!> <:f,BHelv,><+&>2<-&>k<:f>, <\h><\m>slo vyjadren<\i> vz</]>ahom



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-2><+&><:f,BHelv,>2<-&>k<:f> <:A62>



<+C><:S+-2><:#216,9071><:f120,,>



<+C><:S+-1><:#807,9071>V inflexnom bode <\h>iary je <:f,BHelv,><+&>2<-&>k<:f,rSymbol,>=<:f,BHelv,>0<:f>. Ak je 

<:f,BHelv,><+&>2<-&>k<:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f> v ka</^>dom bode 

<\h>iary, le</^><\m> cel<\a> <\h>iara v oskula<\h>nej rovine, je rovinnou 

<\h>iarou. Priamka je <\h>iara nulovej flexie aj torzie. Kru</^>nica je 

<\h>iara kon</Z>tantnej prvej (nenulovej) aj druhej (nulovej) krivosti, skrutkovica je 

<\h>iara kon</Z>tantn<\}>ch nenulov<\}>ch krivost<\m>.



<+C><:S+-1><:#793,9071>	Rektifik<\a>cia obl<\z>ka <\h>iary je rozvinutie <\h>iary v okol<\m> dan<\i>ho bodu 

<:f,BHelv,>P<:f>(<:f,BHelv,>a<:f>) do rektifika<\h>nej roviny <\h>iary v tomto bode. Kon</Z>trukcia, ktorou zist<\m>me d<\e></^>ku obl<\z>ka 

<\h>iary, sa tie</^> naz<\}>va rektifik<\a>cia. V<\}>po<\h>tom mo</^>no d<\e></^>ku obl<\z>ku 

<\h>iary ur<\h>i</]> zo vz</]>ahu



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A61>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#792,9071>Stupe<\r> rovinnej <\h>iary je <\h><\m>slo ud<\a>vaj<\z>ce najv<\d><\h></Z><\m> mo</^>n<\}> po<\h>et jej priese<\h>n<\m>kov s priamkou. Priamka je 

<\h>iara prv<\i>ho stup<\r>a, ku</^>e</~>ose<\h>ky s<\z> <\h>iary druh<\i>ho stup<\r>a - kvadratick<\i>. Obl<\z>k 

<\h>iary, ktor<\}> sa s priamkou pret<\m>na najviac trikr<\a>t, je tretieho stup<\r>a - kubick<\}>, at<\o>.



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#264,9071>



@Podnadpis@<+C><:S+-1><:#284,9071>3.2 Modelovanie <\h>iar



<+C><:S+-1><:#264,9071>



<+C><:S+-1><:#528,9071>	<\H>iary v kreat<\m>vnom priestore modelujeme pomocou kreat<\m>vnych - syntetick<\}>ch reprezent<\a>ci<\m>, ktor<\i> m<\t></^>u by</]> troch z<\a>kladn<\}>ch typov.



<+C><:S+-1><:#264,9071>		I. (vlastn<\}> bod, trieda geometrick<\}>ch transform<\a>ci<\m>)



<+C><:S+-1><:#1326,9071>	Ako generuj<\z>ci princ<\m>p mo</^>no pou</^>i</]> ktor<\z>ko</~>vek triedu geometrick<\}>ch transform<\a>ci<\m>, pr<\m>p. zlo</^>en<\z> triedu geometrick<\}>ch transform<\a>ci<\m>. Bod je analyticky reprezentovan<\}> 

</Z>tvoricou homog<\i>nnych s<\z>radn<\m>c, <:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,<:f,BHelv,>1<:f>). Analytick<\a> reprezent<\a>cia triedy geometrick<\}>ch transform<\a>ci<\m> je matica - funkcia 

<:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>(<:f,BHelv,>u<:f>) definovan<\a> na <<<:f,BHelv,>0,1<:f><;>, ktorej prvky s<\z> re<\a>lne funkcie premennej 

<:f,BHelv,>u<:f> sp<\e><\r>aj<\z>ce dan<\i> predpoklady (pozri kap. 1.7). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka 

<\h>iary je bodov<\a> funkcia



<+C><:S+-2><:#144,9071><:f80,,>



<+B><:S+-3><:A60><+!>.<-!><:f,BHelv,><+!>T<-!><+'>4x4<-'>(u)



<+B><:S+-3><:#192,9071><:f80,2Times New Roman CE,>



<:S+-1><:#279,9071>definovan<\a> na <:f,2CaslonOpenFace,>I<:f,rSymbol,>=<:f,BHelv,><<0,1<;><:f,2Times New Roman CE,> a maj<\z>ca po</^>adovan<\i> vlastnosti (pozri kap. 3.1).



<+C><:S+-1><:#264,9071><:f,2Times New Roman CE,>	<:f>	II. (obl<\z>k <\h>iary, geometrick<\a> transform<\a>cia)



<+C><:S+-1><:#1326,9071>	Z dan<\i>ho obl<\z>ka <\h>iary mo</^>no z<\m>ska</]> in<\}> obl<\z>k, pomocou geometrickej transform<\a>cie. Obl<\z>k 

<\h>iary je analyticky reprezentovan<\}> bodovou funkciou  definovanou na 

<:f,2CaslonOpenFace,>I<:f,BITC Zapf Chancery EE,> <:f> (s dan<\}>mi vlastnos</]>ami - pozri kap. 3.1). Analytick<\a> reprezent<\a>cia geometrickej transform<\a>cie je regul<\a>rna 

</Z>tvorcov<\a> matica <:f,BHelv,><+!>T<-!><+'>4x4<-'><:f>, ktorej prvky s<\z> re<\a>lne 

<\h><\m>sla (pozri kap. 1.3 a</^> 1.6). Analytick<\a> reprezent<\a>cia modelovan<\i>ho obl<\z>ka je bodov<\a> funkcia



<+B><:S+-1>						<:A59><+!>.<-!><+!><:f,BHelv,>T<-!><+'>4x4<-'><:f>



<+B><:S+-1><:#167,9071><+'><:f160,BHelv,>



<:S+-1><:#264,9071>po</^>adovan<\}>ch vlastnost<\m> na <:f,2CaslonOpenFace,>I <:f>.



<:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#264,9071>		III. (usporiadan<\a> postupnos</]> bodov, aproxim<\a>cia)



<+C><:S+-1><:#813,9071>	Analytick<\a> reprezent<\a>cia usporiadanej postupnosti <:f,BHelv,>n<:f> bodov je mapa 

<:f,BHelv,><+!>M<-!><:f> modelovan<\i>ho obl<\z>ka <\h>iary, matica typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> usporiadan<\i> 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c dan<\}>ch bodov (vlastn<\}>ch alebo nevlastn<\}>ch), 

<:f,BHelv,>P<+'>i<-'>=<:f>(<:f,BHelv,>x<+'>i<-'><:f>,<:f,BHelv,>y<+'>i<-'><:f>,<:f,BHelv,>z<+'>i<-'><:f>,<:f,BHelv,>h<+'>i<-'><:f>) v danom porad<\m>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A58>



<+B><:S+-1><:#144,9071><:f120,,>



<+C><:S+-1><:#808,9071>Aproxim<\a>cia (interpol<\a>cia) s<\z> analyticky reprezentovan<\i> maticou 

<:f,BHelv,><+!>I<:f,2News Serif EE,><-!>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f>, typu 

<:f,BHelv,>1<:f,rSymbol,></t><:f,BHelv,>n<:f>, ktorej prvky s<\z> vhodn<\i> polynomick<\i> funkcie<:f,BHelv,> Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>) stup<\r>a 

<:f,BHelv,>n<:f>-1. Obl<\z>k <\h>iary, ktor<\}> z<\m>skame z  riadiaceho 

<\z>tvaru je analyticky reprezentovan<\}> bodovou funkciou dan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f>=<<0,1<;>



<+C><:S+-1><:#144,9071><:f120,,>



<+B><:S+-1><:A57><:f,BHelv,><+!>M<-!><+!>.<-!><+!>I<+&>T<-&><-!><:f>(<:f,BHelv,>u<:f>)=<:A126>



<:S+-1><:#264,9071>



<:S+-1><:#264,9071>



@Podnadpis@<:S+-1><:#284,9071>3.3 Rovinn<\i> <\h>iary



<:S+-1><:#264,5270>



@<\X><\a>dka@<:S+-1><:#264,5270><+!>3.3.1 <\Z>se<\h>ka<-!>



<:S+-2><:#792,5270><\Z>se<\h>ka vznikne pos<\z>van<\m>m bodu v smere dan<\i>ho vektora (obr. 3.4).



<+B><:S+-2><:#403,5270>Syntetick<\a> reprezent<\a>cia:		(<:f,BHelv,>A<:f>,<+!> <:f,BHelv,>T<-!><+'>p<-'><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,5270>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#793,5270>	riadiaci <\z>tvar			<:f,BHelv,>A=<:f>(<:f,BHelv,>x<+'>A<-'><:f>,<:f,BHelv,>y<+'>A<-'><:f>,<:f,BHelv,>z<+'>A<-'><:f>,1)							



<:S+-1><:#264,5270>			



<:S+-2>	generuj<\z>ci princ<\m>p		trieda posunut<\m> ur<\h>en<\a> vektorom 

<:A134>=(<:f,BHelv,>a<+'>1<-'><:f>, <:f,BHelv,>a<+'>2<-'><:f>, <:f,BHelv,>a<+'>3<-'><:f>, 

<:f,BHelv,>0<:f>)



<:S+-2><:#216,9071><:f120,,>



<:S+-2>					<:A56>	pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-2><:#396,9071>	



<:S+-2>	modelovan<\}> <\z>tvar		<:A24>(<:f,BHelv,>u<:f>) <:A55>



<:S+-2><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-2><:A123><:A54>		<:A125><:A53>



<:S+-2><:A124><:A86>			<:A87>



<:S+-2><:A2><:f,BHelv,>(u)<:f> = <:A1>			<:A88>



<:S+-2><:#418,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;> neexistuje.



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A89>	<:A90>		<:A91>



<:S+-2><:#216,9071><:f120,,>



<:S+-2>			<:A92>		<:A41>		<:A93>



<:S+-2><:#144,9071><:f80,,>



<:S+-1><:#528,9071>	V</Z>etky body <\z>se<\h>ky s<\z> inflexn<\i> body, ka</^>d<\a> rovina prech<\a>dzaj<\z>ca 

<\z>se<\h>kou je jej oskula<\h>nou rovinou. <\Z>se<\h>ka (priamka) je 

<\h>iara nulovej prvej i druhej krivosti.



<:S+-1><:#264,9071>



<:S+-1><:#264,5863><+!>3.3.2 Kru</^>nicov<\}> obl<\z>k (kru</^>nica)<-!>



<+C><:S+-1><:#543,5863>Kru</^>nicov<\}> obl<\z>k vznikne ot<\a><\h>an<\m>m bodu okolo priamky o uhly z intervalu <<0,<:f,rSymbol,>a<:f><;>. Pre 

<:f,rSymbol,>a<:f>=2<:f,rSymbol,>p<:f> vznikne kru</^>nica (obr. 3.5).



<+C><:S+-2><:#396,5863>



<+C><:S+-2><:#403,5863>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)



<:S+-2><:#396,5863>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5863>	riadiaci <\z>tvar		<:f,BHelv,>A=<:f>(<:f,BHelv,>a<:f>, 0, 0, 1), 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5863>	generuj<\z>ci princ<\m>p	trieda ot<\a><\h>an<\m> okolo <:f,2News Serif EE,>s<\z>radnicovej osi 

<:f,BHelv,>z<:f> o uhly z  intervalu <<0,<:f,rSymbol,>a<:f><;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5863>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A94> pre <:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:I0,0,2858,0><:S+-2><:R1,13,1,720,1,1440,1,2160,1,2880,1,3485,1,3827,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9071><:f160,,>



<:S+-2><:R><:f><:f>	modelovan<\}> <\z>tvar	<:A20><:A95>



<:S+-2><:#418,9071>					<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>, <:f,BHelv,>a<:f> je polomer kru</^>nice



<:S+-3><:#528,9071>



<:S+-3><:#528,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-1><:A121><:A120>		<:A19><:A52>



<:S+-1><:A16><:A51>



<:S+-1><+!><:A15><:A50>		<-!><+!><:A47>



<:S+-1><:A49><:f,BHelv,>(0,0<+!><:f,2News Serif EE,>,<:f,rSymbol,><-!>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f>,0)			<:A48><:f,rSymbol,>a<+&><+!><:f,BHelv,>3<-&><-!>a<+&>2<-&><:f><-&><-&><-&><-&><-&>



<:S+-1><:#264,9071><+!>



<:S+-1><:#264,9071>



<:S+-1><:#279,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-1><:#144,9071><:f120,,>



<:S+-3>	<+!><:A14><:A46>	<-!><+!>	<-!><+!>		<:A45>



<:S+-3><+!>	<:A135><:A44><-!>



<:S+-3><+!>	<:A25><-!><+!>	<-!><+!>	<:A42>		<:A43>



<+C><:S+-1>Kru</^>nica je rovinn<\a> <\h>iara, ktor<\a> je sama oskula<\h>nou kru</^>nicou v ka</^>dom svojom bode, polomer kru</^>nice je polomerom prvej krivosti.<:p<* >>



<:S+-1><:#264,5618><+!>Rektifik<\a>cie d<\e></^>ky obl<\z>ka kru</^>nice<-!>



<:S+-1><:#183,5618><:f160,,>



<+C><:S+-2><:#418,5618>Kocha<\q>sk<\i>ho (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je 

<:f,rSymbol,>180</p><:f>) 



<+C><:S+-2><:#396,5618>(obr. 3.6)



<:S+-2>		1. <:f,BHelv,>A<:f,rSymbol,><\N><:f><:f,BHelv,>t<:f,2News Serif EE,>,<:f,BHelv,> t<:f,rSymbol,><:A40>AB<:f>



<:S+-2><:#432,5618>		2. |<:f,"Math C,><\X><:f,BHelv,>AST<:f>|<:f,rSymbol,>=<:f>30</p>, |<:f,BHelv,>TA<+'>0<-'><:f>|<:f,rSymbol,>=<:f>3<:f,rSymbol,>.<:f>|<:f,BHelv,>SA<:f>|<:f,rSymbol,>=<:f>3<:f,BHelv,>a<:f>



<:S+-2><:#418,5618>		3. |<:f,BHelv,>AB<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f,rSymbol,>p<:f><:f,BHelv,>a<:f>



<:S+-2><:#274,9071><:f160,,>



<:S+-2><:#397,5828>D'Ocagneova (stredov<\}> uhol obl<\z>ka <:f,BHelv,>AB<:f> je v intervale (30</p>, 60</p>)) 



<:S+-2><:#396,5828>(obr. 3.7).



<:S+-2><:#418,5828>		1. |<:f,BHelv,>A1<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>12<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>2B<:f>|



<:S+-2><:#418,5828>		2. <:f,BHelv,>S1<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>1<-&>T<:f>		(S2<:f,rSymbol,><\G><:f,BHelv,>AB<:f,rSymbol,>=<+&><:f,BHelv,>2<-&>T<:f>)



<:S+-2><:#418,5828>		3. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,><+&>1<-&>l<:f>, <:f,BHelv,><+&>1<-&>l<:f>||<:f,BHelv,>S1<:f>		(<:f,BHelv,>B<:f,rSymbol,><\N><:f,BHelv,><+&>2<-&>l<:f>, 

<:f,BHelv,><+&>2<-&>l<:f>||<:f,BHelv,>S2<:f>)



<:S+-2><:#418,5828>		4. <:f,BHelv,><-'><+&>1<-&>l<:f,rSymbol,><\G><:f,BHelv,>B<+&>1<-&>T<:f,rSymbol,>=<:f,BHelv,>A<+'>0<-'><:f>, |<:f,BHelv,>A<+'>0<-'>B<:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-2>		5. (<:f,BHelv,><-'><+&>2<-&>l<:f,rSymbol,><\G><:f,BHelv,>A<+&>2<-&>T<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f,2Times New Roman CE,>)<:f>



<:S+-2><:#216,5828><:f120,2Times New Roman CE,>



<:S+-2><:#396,5333>Sobotkova (stredov<\}> uhol obl<\z>ka AB je v intervale (0</p>, 30</p>)) 



<:S+-2><:#396,5333>(obr. 3.8.)



<:S+-2><:#396,5333>



<:S+-2>	1. <:f,BHelv,>A<:f,rSymbol,><\N><:f,BHelv,>t<:f>,<:f,BHelv,> t<:f><:A39><:f,BHelv,>AS<:f>



<:S+-2><:#418,5333>	2. |<:f,BHelv,>AT<:f>|<:f,rSymbol,>=<:f>3<+!>.<-!>|<:f,BHelv,>AS<:f>|				



<:S+-2><:#418,5333>	3. <:f,BHelv,>TB<:f,rSymbol,><\G><:f,BHelv,>t<:f,rSymbol,>=<:f,BHelv,>B<+'>0<-'><:f>, |<:f,BHelv,>AB<+'>0<-'><:f>|<:f,rSymbol,>=<:f>|<:f,BHelv,>AB<:f>|



<:S+-1><:#264,5333>						



<:S+-1><:#264,5333><+!>



<:S+-1><:#264,5333><+!>



@<\X><\a>dka@<:S+-1><:#264,6487><+!>3.3.3 Ku</^>e</~>ose<\h>ky<-!>



<:S+-1><:#264,6487>



<:S+-1><:#264,6487><+!>Elipsa



<:S+-1><+!>



<:S+-1><:#264,6487>Elipsu z<\m>skame ako afinn<\}> obraz kru</^>nice (obr. 3.9).



<:S+-2><:#396,6487>



<+B><:S+-2><:#403,6487>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>,<:f,BHelv,><+!>T<-!><+'>A<-'><:f>)



<:S+-2><:#396,6487>Analytick<\i> reprezent<\a>cie:



<:S+-2>	riadiaci <\z>tvar		<:A13><:A97>



<:S+-2><:#418,6487>			<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-2>	generuj<\z>ci princ<\m>p	osov<\a> afinita s osou v s<\z>radnicovej osi 

<:f,BHelv,>x<:f> a dvojicou odpovedaj<\z>cich si bodov (<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>b<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) v smere 

<:A136>, <:f,BHelv,>b<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:I0,0,2858,0><:S+-1><:#264,9071>



<:S+-3>				<:A98>



<+C><:I0,0,3633,0><:S+-2>		modelovan<\}> <\z>tvar	<:A138>(<:f,BHelv,>u<:f>)<:f,rSymbol,> =<:f> 

<:A137><:A99>



<:S+-1><:#279,9071>				<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,rSymbol,>a<:f><:f,rSymbol,>=<:f>2<:f,rSymbol,>p<:f> pre cel<\z> elipsu



<:S+-1><:#265,9071>				<:f,BHelv,>a<:f><;><:f,BHelv,>b<:f>, <:f,BHelv,>a<:f> je hlavn<\a>, 

<:f,BHelv,>b<:f> ved</~>aj</Z>ia polos



<:S+-1><:#264,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9071>Vn<\z>torn<\i> vlastnosti modelovan<\i>ho <\z>tvaru:



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4283,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A100>		<:A101>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A102>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A103>			<:A104>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A105>				<:A106>



<:S+-3><:R><:#558,9071>Frenet-Serretov trojhran v bode <:f,BHelv,>P<:f>(<:f,BHelv,>u<:f>), 

<:f,BHelv,>u<:f,rSymbol,><\N><:f><<0,1<;>



<:S+-3>	<:A12><:A107>		<:A108>



<:S+-3>	<:A109>



<:S+-3>	<:A110>		<:A111>		<:A112>



<:S+-3><:#528,9071>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658><+!>Parabola<-!>                                                        



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#792,4658>Parabolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.10).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,4658>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4089,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,4658>Syntetick<\a> reprezent<\a>cia:	(<:f,BHelv,>k<:f>, <:f,BHelv,><+!>T<-!><+'>K<-'><:f>)



<:S+-2><:R><:#396,4658>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,4658>	riadiaci <\z>tvar			



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A11><:A33><:f,BHelv,>				u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, 

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658><:f,rSymbol,>		a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:I0,0,1433,0><:S+-1><:R><:#264,4658>	generuj<\z>ci princ<\m>p



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#807,4658>		stredov<\a> koline<\a>cia s osou v s<\z>radnicovej osi <:f,BHelv,>x<:f>, stredom 

<:f,BHelv,>S<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou odpovedaj<\z>cich si bodov



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,4658><:f160,,>



<:I0,0,1148,0><:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,4658>		 <:f,BHelv,>U<:f,2Symbol,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><+'></e><:f,BHelv,><-'>U<:f,rSymbol,></b><:f>=(<:f,BHelv,>0<:f>,<:f,BHelv,>a-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-3><:R><:#366,4658><:f160,,>



<:S+-3>		<:A32>



<+C><:I0,0,0,0><:S+-2><:#396,9071>



<+C><:I0,0,0,0><:S+-1>	modelovan<\}> <\z>tvar	<:A10><:A9><:A31>



<:S+-1>				<:A30>



<:S+-1>				<:A29>	<:f,BHelv,>u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - 

<:A28>



<:S+-1><:#279,9071>				<:f,rSymbol,>a<:f,BHelv,>=<:f>2<:f,rSymbol,>p <:f,2News Serif EE,>pre cel<\z> parabolu, 

<:f,rSymbol,>a<:f,2News Serif EE,>=-<:f,rSymbol,>p<:f,2News Serif EE,> pre obl<\z>k  

<:f,BHelv,>AB<:f>



<:S+-1><:#264,9071>



<+C><:S+-1><:f,2News Serif EE,>Nevlastn<\}>m bodom paraboly je bod<:f,rSymbol,> 

<:f,BHelv,>P<:f,2News Serif EE,>(<:A27><:f><:f>). Bod <:f,BHelv,>V<:f>=(<:f,BHelv,>0<:f>,-<:f,BHelv,>a<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) sa zobraz<\m> do vrchola paraboly 

<:f,BHelv,>V<:f,rSymbol,></b><:f,rSymbol,>=<:f,BHelv,>V<+!><:f>.<:f,BHelv,>T<-!><+'>K<-'><:f><:f,rSymbol,>=<:f>



<+B><:S+-1><:A26>



<+C><:S+-1><:#530,9071>Nevlastn<\}> priese<\h>n<\m>k <:f,rSymbol,><+'></e><-'><:f> <:f,BHelv,>R 

<:f>doty<\h>n<\m>c kru</^>nice <:f,BHelv,>k <:f>v samodru</^>n<\}>ch bodoch<:f,BHelv,> A<:f>, 

<:f,BHelv,>B<:f> sa zobraz<\m> do vlastn<\i>ho bodu <:f,BHelv,>R</t><:f>, v ktorom sa pret<\m>naj<\z> doty<\h>nice koline<\a>rnej paraboly 

<:f,BHelv,>k</t><:f>.



<+C><:#264,9071>



<+C><:S+-1><:#264,9071><+!>Hyperbola<-!>



<+C><:S+-1>



<:S+-1><:#264,9071>Hyperbolu z<\m>skame ako koline<\a>rny obraz kru</^>nice (obr. 3.11).



<:S+-1><:#264,9071>



<:S+-2><:#397,9071>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>k<:f>, <:f,BHelv,>T<+'>K<-'><:f>)	



<:S+-2><:#396,9071>Analytick<\i> reprezent<\a>cie:



<:S+-1><:#264,9071>	riadiaci <\z>tvar



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A8><:A113>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,BHelv,>	u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>,  

<:f,BHelv,>a<:f,rSymbol,></y><:f,BHelv,>0<:f>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>	<:f,rSymbol,>	a<:f>=2<:f,rSymbol,>p<:f> pre cel<\z> kru</^>nicu



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>



<:S+-1><:R><:#264,9071>	generuj<\z>ci princ<\m>p



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		stredov<\a> koline<\a>cia s osou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		v s<\z>radnicovej osi <:f,BHelv,>x<:f>,



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9071>		stredom <:f,BHelv,>S<:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>) a dvojicou



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9071>		odpovedaj<\z>cich si bodov



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9071>		<:f,BHelv,>Y=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f>)<:f,rSymbol,></n><:f,rSymbol,><+'></e><-'><:f,BHelv,>Y<:f,rSymbol,></b><:f,BHelv,>=<:f>(<:f,BHelv,>0<:f>,<:f,BHelv,>d-s<:f>,<:f,BHelv,>0<:f>,<:f,BHelv,>0<:f>), 

<:f,BHelv,>d<:f><<<:f,BHelv,>a, d<:f,rSymbol,></y><:f,BHelv,>0<:f>, 

<:f,BHelv,>s<:f,rSymbol,></y><:f,BHelv,>0<:f>



<+C><:S+-1><:R><:#264,9071>



<:S+-1><:R1,12,1,720,1,1148,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A114>



<+C><:I0,0,3633,0><:S+-2><:R><:#396,9071>	modelovan<\}> <\z>tvar



<+C><:I0,0,0,0><:S+-2><:R1,12,1,720,1,1433,1,1889,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:A7><:A6><:A115><:A116>							<:A117>



<:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		u<:f,rSymbol,><\N><:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;> - {<:f,BHelv,>u<+'>1<:f,2News Serif EE,><-'>,<:f,BHelv,> u<+'>2<-'><:f>}, 

<:A118>, <:A119>



<+C><:S+-1><:R><:#265,9071>Nevlastn<\i> body hyperboly s<\z> <:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>1<-'><:f>), 

<:f,BHelv,>P<:f>(<:f,BHelv,>u<+'>2<-'><:f>), bod <:f,BHelv,>A=(0,-a,0,1)<:f> sa koline<\a>rne zobraz<\m> do vrchola



<+C><:S+-1><:#183,9071><:f160,,>



<+C><:S+-1>hyperboly <:f,BHelv,>A</t><:f><:A17>, bod <:f,BHelv,>B=(0,a,0,1)<:f> do druh<\i>ho (nezobrazen<\i>ho) vrchola 

<:A18>.<:p<* >>



@<\X><\a>dka@<:S+-1><:#264,9071>3.3.4 Cykloidy



<:S+-1><:#183,9071><:f160,,>



<+C><:S+-1><:#528,9071>Cykloidy s<\z> rovinn<\i> <\h>iary, ktor<\i> vznikn<\z> zlo</^>en<\}>m pohybom bodu, vyjadren<\}>m zlo</^>en<\m>m dvoch geometrick<\}>ch transform<\a>ci<\m>.



<+C><:S+-1><:#264,9071>



<:S+-1><:#264,9071><+!>Ortocykloida<-!>



<+C><:S+-1>Ot<\a><\h>an<\m>m bodu <:f,BHelv,>A<:f> okolo danej priamky <:f,BHelv,>o<:f> (v rovine 

<:f,rSymbol,>a<:f> kolmej na <:f,BHelv,>o)<:f> a s<\z><\h>asne pos<\z>van<\m>m v smere vektora 

<:A38> kolm<\i>ho na dan<\z> priamku <:f,BHelv,> (<:A37><:f,rSymbol,><\L>a<:f>) vytvor<\m>me ortocykloidu (obr. 3.12).



<:S+-2><:#216,5655><:f120,,>



<:S+-2><:#418,5655>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BArial CE,>T<-!><+'>P<-'><-!><:f>(<:f,BArial CE,>u<:f>)<:f,rSymbol,>=<:f,BArial CE,><+!>T<-!><+'>OP<-'><:f>(<:f,BArial CE,>u<:f>))



<:S+-2><:#396,5655>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5655>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>0<:f>, 

<:f,BHelv,>a<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)



<:I0,0,2858,0><:S+-1><:#1072,5655>	generuj<\z>ci princ<\m>p	<:f,2Times New Roman CE,>trieda transform<\a>ci<\m> zlo</^>en<\a> z ot<\a><\h>ania okolo osi 

<:f,BHelv,>o<:f,rSymbol,>=<:f,BHelv,>z <:f,2Times New Roman CE,><-&>a pos<\z>vania v smere s<\z>radnicovej osi 

<:f,BHelv,>x<:f> o vektor



<:S+-1>				<:A35>



<:S+-1><:#264,5655>



<:S+-2>		<:A36><:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<:S+-1><:#216,9071><:f180,,>



<:S+-1>	modelovan<\}> <\z>tvar	<:A5><:A34>



<:S+-1><:#279,9071><:f,BHelv,>				k<:f,rSymbol,></y><:f>0 je po<\h>et z<\a>vitov<-&><-!><-'><-!><-!><-'><-'><-&><-&>



<:S+-1><:#183,9071><:f160,,>



<:S+-1><:#264,9071>ortocykloida



<:S+-1><:#279,9071>	prost<\a> <:f,BHelv,> l<:f,rSymbol,>=<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a		<:f>	skr<\a>ten<\a>  

<:f,BHelv,>l<:f,rSymbol,><;><:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>			pred<\e></^>en<\a>  

<:f,BHelv,>l<:f,rSymbol,><<<:f,BHelv,>2<:f,rSymbol,>p<:f,BHelv,>a<:f>



<:S+-1>					



<:S+-1>



<+B><:S+-1>Obr.  3.13



<:S+-1>



<:S+-1><:#264,9071><+!>Epicykloida<-!>



<+C><:S+-1><:#530,9071>Ot<\a><\h>an<\m>m bodu okolo priamky <:f,BHelv,><+&>1<-&>o<:f> a s<\z><\h>asne s<\z>hlasne orientovan<\}>m ot<\a><\h>an<\m>m okolo priamky 

<:f,BHelv,><+&>2<-&>o<:f> z toho ist<\i>ho smeru (<:f,BHelv,><+&>1<-&>o||<+&>2<-&>o<:f>) vytvor<\m>me epicykloidu (obr. 3.14).



<+C><:S+-1><:#264,5490>



<:S+-2><:#418,5490>Syntetick<\a> reprezent<\a>cia: 	(<:f,BHelv,>A<:f>, <:f,BHelv,><+!>T<-!><+'>Oz<-'><:f>(<:f,BHelv,>u<:f>)<+!>.<:f,BHelv,>T<-!><+'>Oz'<-'><-!><:f>(u)<:f,rSymbol,>=<+!><:f,BHelv,>T<-!><+'>Ozz'<-'><:f>(u))



<:S+-2><:#396,5490>Analytick<\i> reprezent<\a>cie:



<:S+-2><:#418,5490>	riadiaci <\z>tvar		<:f,BHelv,>A<:f,rSymbol,>=<:f>(<:f,BHelv,>a<:f>, 

<:f,BHelv,>0<:f>, <:f,BHelv,>0<:f>, <:f,BHelv,>1<:f>)	



<:I0,0,2858,0><:S+-1><:#543,5490>	generuj<\z>ci princ<\m>p	<:f,2News Serif EE,>z<:f>lo</^>en<\a> trieda ot<\a><\h>an<\m> okolo os<\m> 

<:f,BHelv,><+&>1<-&>o<:f,rSymbol,>=<:f,BHelv,>z<:f> a <:f,BHelv,><+&>2<-&>o<:f,rSymbol,>=<:f,BHelv,>z</t>||z



<:I0,0,2858,0><:S+-1><:#274,5490><:f,BHelv,>				<:f><:f,BHelv,>|<+&>1<-&>o<+&>2<-&>o| <:f,rSymbol,>=<:f,BHelv,> l, 

<:f,BHelv,>k<;>0<:f>



<:I0,0,2858,0><:S+-1><:#264,5490>
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