
aproximačné a interpolačné čiary


Aproximácia (interpolácia) je generujúci princíp, ktorý umožňuje modelovať súvislé oblúky čiar z diskrétnych usporiadaných množín bodov E3. Vnútorné geometrické vlastnosti modelovaných čiar sú závislé od tvaru polynomických interpolačných funkcií určujúcich analytické reprezentácie modelovaných útvarov, t.j. od hodnôt koeficientov pri mocninách premennej u. Požadované geometrické vlastnosti stanovujú podmienky pre určenie týchto koeficientov. Všeobecne musia interpolačné polynómy

Pli(u)=ainun+ain-1un-1+...+ai1u+ai0
spĺňať túto podmienku: súčet polynómov vzťahujúcich sa na vlastné body riadiaceho útvaru (v danom usporiadaní) sa rovná jednej
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(1)

Analytická reprezentácia modelovaného oblúka určeného usporiadanou n-ticou bodov

M=(Pi (xi , yi , zi , hi  ))i=1,...n   pre hi =0,1
ktorý vytvoríme aproximáciou (interpoláciou) určenou maticou interpolácie

I(u)=(Pl1(u)  Pl2(u) ...  Pln(u))
je bodová funkcia požadovaných vlastností na I<0,1>
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Rozoznávame dva typy modelovania:

interpolácia - všetky body riadiaceho útvaru ležia na vytváranom oblúku čiary, ktorý nazývame interpolačný


aproximácia - všetky vlastné body riadiaceho útvaru nemusia ležať na vytváranom oblúku čiary, ktorý nazývame aproximačný.

Modelovanie možno aplikovať na celú usporiadanú n-ticu bodov, alebo možno modelovať po častiach, pričom výsledná čiara je zložená z elementárnych oblúkov, najčastejšie kubických. Oba spôsoby modelovania  čiar majú svoje výhody i nevýhody. Ak interpolujeme naraz celú n-ticu bodov, výsledná čiara je stupňa n-1, má veľa extrémov (extrémne krivosti v niektorých bodoch, inflexné body) a väčšinou nie je možné zmeniť lokálne (len v okolí niektorého bodu) jej tvar, modelovanie čiary je nepružné. Pri modelovaní po častiach je nevyhnutné zabezpečiť spojitosť a hladkosť výslednej čiary v spoločných bodoch jednotlivých oblúkov, a to zhodnosťou niektorých prvkov riadiacich útvarov napájaných oblúkov, čiže v súbore vstupných údajov pre počítačové spracovanie. Tieto súbory bývajú v praktických prípadoch veľmi obsiahle a neprehľadné a ich zmena je náročná a nepohodlná. Uvedieme niekoľko typov modelovaných oblúkov najčastejšie sa vyskytujúcich v používaných CAD systémoch konštruovania s podporou počítačov.


Kubickým oblúkom modelovanej čiary je oblúk, ktorého riadiacim útvarom je usporiadaná štvorica bodov priestoru E3 

Pi=(xi, yi, zi, hi)  pre i=0, ...,3, kde hi=0, 1

Generujúcim princípom je aproximácia (interpolácia) určená usporiadanou množinou kubických interpolačných polynómov

Pli(u)=aiu3+biu2+ciu+di  pre i=0, 1, 2, 3

spĺňajúcich podmienku (1).
1. [image: image1.wmf](
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Fergusonova kubika (kubický interpolačný oblúk) 


Fergusonova kubika je interpolačná čiara určená začiatočným

a koncovým bodom a vektormi dotyčníc v týchto bodoch. 

Interpolácia je určená kubickými Hermitovými polynómami.

Syntetická reprezentácia: 
({P0, P1, a 0, a1}, I(u)

Analytické reprezentácie:


riadiaci útvar
P0=(x0, y0, z0, 1)
P1=(x1, y1, z1, 1)




a0=(xA0, yA0, zA0, 0) 
a1=(xA1, yA1, zA1, 0)


mapa oblúka čiary 
M =( P0 P1  a0  a1)


generujúci princíp
I(u)=(F0(u), F1(u), G0(u), G1(u)), kde





F0(u)=2u3-3u2+1
F1(u)= -2u3+3u2
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G0(u)=u3-2u2+u
G1(u)=u3-u2





sú Hermitove interpolačné polynómy

modelovaný útvar
r(u)=M.IT(u)= P0F0(u)+ P1F1(u)+ a0 G0(u)+ a1G1(u), u<0,1>

Platí

r(0)=P0 
r(1)=P1  
r´(0)=a0
r´(1)= a1

Začiatočným bodom oblúka Fergusonovej kubiky je bod P0, koncovým bodom bod P1.  Vektor dotyčnice v bode P0 je vektor a0, v bode P1 vektor a1. Geometrické vlastnosti modelovaného oblúka stanovujú podmienky pre určenie koeficientov použitých interpolačných polynómov. Názov Hermitove polynómy je odvodený z mena matematika Hermita, ktorý už v 19. storočí poznal uvedené polynómy a použil ich pri interpolácii funkcií. Aplikovaný generujúci princíp sa nazýva Hermitova kubická interpolácia. Súradnice vnútorných bodov oblúka Fergusonovej kubiky možno určiť výpočtom z bodovej funkcie pre hodnoty krivoiarych súradníc príslušných bodov z intervalu (0,1).

Vo väčšine praktických aplikácií je interpolačná čiara určená len usporiadanou množinou vlastných bodov, ktorými má prechádzať. Vektory dotyčníc určujúce zakrivenie (prvú krivosť) v danom bode modelovanej čiary sú volené empiricky a ich voľba spôsobuje konštruktérom nezanedbateľné problémy, pretože významne ovplyvňujú tvar výslednej čiary. V kvalitnejších CAD systémoch je zabezpečená možnosť určovania vektorov dotyčníc v závislosti od riadiaceho útvaru - usporiadanej množiny vlastných bodov tak, aby mala výsledná interpolačná čiara "kľudný priebeh", kopírujúci bez väčších extrémov tvar riadiacej lomenej čiary. Jednou z metód určovania vektorov dotyčníc v bodoch interpolačnej čiary je Akimova interpolácia.

2. [image: image39.png]



Nech Pi-2 Pi-1 Pi Pi+1 Pi+2 je časť lomenej čiary určenej bodmi riadiaceho útvaru interpolačnej čiary (obr. 3.31). Akimovou konštrukciou určíme v bode Pi vektor dotyčnice. Nájdeme body Ai, Bi a Ci, pre ktoré platí

Pi-2Pi-1 PiPi+1 =Ai 
Pi-1Pi Pi+1Pi+2 Bi 
AiBi Pi-1Pi+1 Ci 

3. 
ti=PiCi , 
ak je  Ci  nevlastný bod, potom


AiBi || Pi-1Pi+1 || ti ,[image: image4.wmf]t
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4. 
V prvých (posledných) dvoch bodoch usporiadanej postupnosti bodov riadiaceho útvaru treba vektor dotyčnice určiť inou metódou, napr. ako vektor dotyčnice oblúka kužeľosečky (paraboly) prechádzajúceho prvými (poslednými) tromi bodmi.


Iný spôsob určenia vektorov dotyčnice je D-interpolácia, pri ktorej je vektor dotyčnice a v bode Pi určený ako lineárna kombinácia vektorov tvorených daným bodom a bodmi riadiaceho útvaru Pi-1 (predchádzajúci) a Pi+1 (nasledujúci) (obr. 3.32). 
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Vektor [image: image12.wmf]a

i

 je kolmý priemet vektora [image: image13.wmf]b

i

 do vektora súčtu [image: image14.wmf]d

i
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Interpolačná kubika, ktorej vektory dotyčníc riadiaceho útvaru { P0 P1  a0  a1} sú určené pomocou D-interpolácie, a ktorej interpolačné polynómy sú Hermitove, sa nazýva D-splajn kubika.


Owerhauserova kubika je interpolačná čiara určená usporiadanou n-ticou bodov a Hermitovou interpoláciou, pričom vektory dotyčníc čiary sú určené len v začiatočnom a koncovom bode čiary. 
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5. Bèzierova kubika (kubický aproximačný oblúk)

Bèzierova kubika je aproximačná čiara určená štyrmi vlastnými bodmi riadiaceho útvaru. Aproximácia je určená Bernštejnovými kubickými polynómami (obr. 3.33).

Syntetická reprezentácia: ({P0 ,P1 ,P2 ,P3}, I(u))

Analytické reprezentácie:


riadiaci útvar

Pi=(xi, yi, zi, 1) pre i=0,1,2,3


mapa oblúka čiary 
M=(P0  P1  P2  P3)


generujúci princíp
I(u)=(Be03(u) Be13(u) Be23(u) Be33(u)), kde


Be03(u)=(1-u)3
Be13(u)=3u(1-u)2




Be23(u)=3u2(1-u)
Be33(u)=u3
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sú Bernštejnove aproximačné polynómy

modelovaný útvar
r(u)=M.I(u)=P0Be03(u)+P1Be13(u)+P2Be23(u)+P3Be33(u), u<0,1>
Platí
r(0)= P0
r(1)=P3
r´(0)=3 P0 P1

r´(1)=3 P2  P3
Začiatočný bod oblúka je bod P0 a vektor dotyčnice oblúka v tomto bode je trojnásobok prvej strany riadiaceho polygónu 3P0P1. Koncový bod oblúka je bod P1, vektor dotyčnice v tomto bode je trojnásobok poslednej strany riadiaceho polygónu 3P2P3. Uvedené geometrické vlastnosti modelovaného kubického oblúka zaručujú použité Bernštejnove polynómy, pomenované po ruskom matematikovi Bernštejnovi, ktorý ich použil už v roku 1912 na aproximáciu funkcií. Všeobecný vzorec pre určenie týchto polynómov stupňa n je
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, pre i0,...,n, kde n je stupeň.

Homogénne súradnice vnútorných bodov Bèzierovej kubiky s krivočiarymi súradnicami z intervalu (0,1) možno nájsť z bodovej funkcie výpočtom. Bod Bèzierovej kubiky zostrojíme pomocou konštrukcie nazývanej algoritmus Boor - de Casteljau (obr. 3.34). 
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Nech a=1/3 je krivočiara súradnica hľadaného bodu kubiky z intervalu (0,1). V jednej tretine dĺžky od začiatočného bodu každej z úsečiek  P0P1 , P1P2 , P2P3  ležia body  P0',  P1',  P2' určujúce nový riadiaci útvar, ktorý zredukujeme obdobnou konštrukciou až na úsečku P0''P1'' a ďalej na bod Bèzierovho oblúka P(1/3). Pre vektor dotyčnice v tomto bode platí  r´(1/3)=P0´´P1´´.

3 Coonsova B-splajn kubika (kubický aproximačný oblúk) 

[image: image42.png]


Coonsova B-splajn kubika je aproximačná čiara určená štyrmi vlastnými bodmi riadiaceho útvaru. Aproximácia je určená Coonsovými kubickými polynómami (obr. 3.35).

Syntetická reprezentácia: 
({P0, P1, P2, P3}, I(u))
Analytické reprezentácie:


riadiaci útvar

Pi=(xi, yi, zi, 1) pre i=0,1,2,3


mapa oblúka čiary 
M=(P0 P1 P2 P3)


generujúci princíp





I(u)=(Co03(u) Co13(u) Co23(u) Co33(u)), kde

[image: image43.png]Obr. 3.35
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Co33(u)= [image: image20.wmf]+
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sú Coonsove aproximačné polynómy

modelovaný útvar
r(u)=M.IT(u)=P0Co03(u)+P1Co13(u)+P2Co23(u)+P3Co33(u), u<0,1>
Platí:
r(0)=((P0+P2)/2+2P1)/3
r´(0)=(P2-P0)/2


r(1)=((P1+P3)/2+2P2)/3
r´(1)=(P3-P1)/2

Začiatočný bod oblúka je bod ťažnice prechádzajúcej vrcholom P1 a stredom strany P0P2 trojuholníka P0P1P2 ležiaci v jednej tretine dĺžky ťažnice od vrchola P1 (antiťažisko trojuholníka). Koncový bod oblúka je antiťažisko trojuholníka P1P2P3 na ťažnici prechádzajúcej vrcholom P2 a stredom strany P1P3. Vektory dotyčníc v týchto bodoch sú kolineárne s vektormi P0+P2 , P1+P3. Geometriu modelovaného oblúka zaručujú Coonsove polynómy pomenované podľa amerického počítačového grafika Coonsa, ktoré sú B-splajn kubickými polynómami.


Skutočnosť, že modelovaná čiara neobsahuje žiadny z bodov riadiaceho útvaru a pri modelovaní nie je dostatočne zrejmá poloha začiatočného a koncového bodu oblúka, predstavuje určitú nevýhodu pri praktickom používaní B-splajn kubík v konštruovaní s podporou počítačov. Pôvodný riadiaci útvar, usporiadanú štvoricu bodov {P0 , P1 , P2 , P3} možno nahradiť novým útvarom - náhradným riadiacim polygónom {Q0 , Q1 , Q2 , Q3}, ktorý zostrojíme tak, aby body P0 a P3 boli začiatočným a koncovým bodom aproximačného B-splajn oblúka s riadiacim útvarom určeným náhradným polygónom{Q0 , Q1 , Q2 , Q3}, krivku "natiahneme" do bodov P0 a P3 (obr. 3.36).
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Obr. 3.36


|Q1P1|=|P1P2|=|P2Q2|

|Q´0P0|=|P0P1|

|Q0Q´0|=2|Q´0Q1|

|Q´3P3|=|P3P2|

|Q3Q´3|=2|Q´3Q2|

Vo všetkých predchádzajúcich typoch modelovaných čiar je možné dosiahnuť zmenu tvaru čiary iba zmenou prvkov riadiaceho útvaru, ktoré predstavujú súbor vstupných údajov pre spracovanie počítačom. Tento súbor je v praktických prípadoch veľmi objemný a neprehľadný, čo obmedzuje modelovacie možnosti konštruktéra. Zmenu vnútorných vlastností modelovaného oblúka možno dosiahnuť aj zmenou generujúceho princípu, t.j. zmenou tvaru použitých polynomických funkcií, možnosťou meniť hodnoty ich koeficientov pomocou niekoľkých parametrov.

4. -splajn kubika (kubický aproximačný oblúk)

[image: image23.wmf]Obr. 3.37
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-splajn kubika je aproximačná čiara určená usporiadanou štvoricou vlastných bodov E3. Aproximáciu určujú -splajn kubické polynómy (obr. 3.37).

Syntetická reprezentácia: 
({P0 , P1 , P2 , P3}, I(u))

Analytické reprezentácie:


riadiaci útvar

Pi=(xi, yi, zi, 1) pre i=0,1,2,3


mapa oblúka čiary 
M=(P0  P1  P2  P3)


generujúci princíp


I(u)=(Ba03(u) Ba13(u) Ba23(u) Ba33(u)), kde



Obr. 3. 37
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Ba13(u) = [image: image25.wmf]1
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Ba23(u) = [image: image27.wmf]1
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sú-splajn aproximačné polynómy


modelovaný útvar
r(u)=M.IT(u)=P0 Ba03(u)+P1Ba13(u)+P2Ba23(u)+P3Ba33(u), u<0,1>

Koeficienty -splajn polynómov sú funkciami dvoch parametrov, ovplyvňujúcich vnútorné vlastnosti modelovaných oblúkov. 

Parameter 1 - ťah ovplyvňuje polohu začiatočného a koncového bodu oblúka, "doťahuje" čiaru k prvému, príp. koncovému bodu riadiaceho útvaru.

Parameter 2 - napätie ovplyvňuje prvú krivosť modelovaného oblúka vo vnútorných bodoch, "napína" ("uvoľňuje") čiaru smerom ku strane (od strany) P1P2 riadiaceho útvaru. Ak 11 a 20, dostávame Coonsove B-splajn  polynómy.

5. Racionálne kubiky (kubické aproximačné oblúky)
Racionálna kubika je aproximačná čiara určená usporiadanou štvoricou vlastných bodov  E3 a kladnými váhami bodov (zvolenými reprezentantmi z tried homogénnych súradníc bodov). Váha bodu vyjadruje mieru, akou bod ovplyvňuje tvar modelovanej čiary. Aproximácia je určená kubickými polynómami.

Syntetická reprezentácia: 
({h0P0 , h1P1 , h2P2 , h3P3}, I(u))

Analytické reprezentácie:


riadiaci útvar

Pi=hi(xi, yi, zi, 1), hi0, pre i=0,1,2,3


mapa oblúka čiary 
M=(h0P0  h1P1  h2P2  h3P3)


generujúci princíp
I(u)=(Pl03(u) Pl13(u) Pl23(u) Pl33(u)), kde





Pli3(u) pre i=0,1,2,3





sú aproximačné kubické polynómy - Bernštejnove, B-splajn, 





-splajn, pre ktoré platí
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reprezentované bodovou funkciou

R(u)=M.IT(u)=
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kde H(u)=
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V závislosti od veľkosti váhy každého bodu riadiaceho útvaru sa mení tvar modelovaného oblúka. Pre hodnoty h0= h1= h2= h3 je modelovaným oblúkom príslušná Bèzierova, Coonsova B-splajn, príp. -splajn kubika.

Oblúky kužeľosečiek možno modelovať ako aproximačné Bèzierove racionálne kvadratické oblúky (obr. 3.38).

Syntetická reprezentácia: 
({h0P0  h1P1  h2P2 }, I(u))

Analytické reprezentácie:


riadiaci útvar

Pi=hi(xi, yi, zi,1), hi0, pre i=0,1,2

mapa oblúka čiary 
M=(h0P0  h1P1  h2P2)


generujúci princíp
I(u)=(Be02(u) Be12(u) Be22(u)), 




kde





Be02(u)=(1-u)2

Be12(u)=2u(1-u)

Be22 (u)=u2




sú Bernštejnove aproximačné polynómy druhého stupňa


modelovaný útvar
R(u) = M.IT(u)=
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r(u)=R(u)/H(u), H(u)=
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h0=1-, h1, h2=1-, =
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1

O

P

PO




Bod  O je stred úsečky P0P2 a bod P=PE (PP príp. PH) je bod oblúka modelovanej kužeľosečky, ktorou je



elipsa 

pre<0,5


parabola 
pre=0,5


hyperbola 
pre>0,5


Pri modelovaní racionálnych aproximačných kriviek po častiach, keď sú spájané oblúky rôznych stupňov, hovoríme o neuniformných racionálnych čiarach.

NURBS - neuniformné racionálne B-splajn krivky sú považované za aproximačné čiary najširšieho praktického uplatnenia, vďaka pomerne jednoduchým analytickým reprezentáciám, možnosti lokálnej zmeny tvaru modelovanej čiary zmenou váhy príslušného bodu riadiaceho útvaru (nie je potrebná zmena jeho homogénnych súradníc) a možnosti vytvárať čiaru z oblúkov rôznych stupňov  podľa požadovaného tvaru výsledku. 

Na obr. 3.39 sú použité Fergusonove kubické oblúky pri modelovaní písmen gréckej abecedy, na obr. 3.49 je nápis modelovaný z Bèzierových kubík. Bèzierove kubiky sú najčastejšie používané interpolačné čiary v grafických programových vybaveniach (SketchPad, AutoCAD, MSGraph, CorellDraw, CorellFlow) a bývajú súčasťou kresliacich procedúr poskytovaných textovými editormi (MSWord, AmiPro, Word Pro, a pod.).







Obr. 3. 39
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@<\X><\a>dka@<:I0,0,0,0><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.1<-!><+!> Fergusonova <-!><+!>kubika<-!> (kubick<\}> interpola<\h>n<\}> obl<\z>k) 

<:f>



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Fergusonova kubika je interpola<\h>n<\a> <\h>iara ur<\h>en<\a> za<\h>iato<\h>n<\}>m a koncov<\}>m bodom a vektormi doty<\h>n<\m>c v t<\}>chto bodoch. Interpol<\a>cia je ur<\h>en<\a> kubick<\}>mi Hermitov<\}>mi polyn<\s>mami (obr. 3.30).



<+C><:I0,0,0,0><:S+-1><:#216,9073><:f180,,>



<+C><:I0,0,0,0><:S+-2><:A4>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<:A29><-!><-'><-!><-!><-'><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>0<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>0<-'><:f>, 

<:f,BHelv,>y<+'>0<-'><:f>, <:f,BHelv,>z<+'>0<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>P<+'>1<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>1<-'><:f>, 

<:f,BHelv,>y<+'>1<-'><:f>, <:f,BHelv,>z<+'>1<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A28>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A27>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<-!><-'><-!><-!><-'><-'><:A26>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	<:A25>, kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>		F<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<+&>3<:f,BHelv,><-&>-3u<+&>2<-&>+1<:f>	<:f,BHelv,>F<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-2u<+&>3<-&>+3u<+&>2  

<-&><:f><+&><:f,BHelv,>	<-&><:f><:A30>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				<:f,BHelv,>G<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-2u<+&>2<-&>+u	<:f>	<:f,BHelv,>G<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-u<+&>2



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+&><:f,BHelv,>				<-&><:f>s<\z> Hermitove interpola<\h>n<\i> polyn<\s>my



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>	<-&><:f>modelovan<\}> <\z>tvar	<:A12><:A31>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3291,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A32>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Plat<\m>		<:f,2News Serif EE,><:A11>(<:f,BHelv,>0<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f,2News Serif EE,> 

	<:A8>(<:f,BHelv,>1<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>1 

<:f,2News Serif EE,><-'> <:f,2Times New Roman CE,>	<-'> <:f><:A9><:A10><:f,2Times New Roman CE,>	<:A7><:A33>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-1><:R>	Za<\h>iato<\h>n<\}>m bodom obl<\z>ka Fergusonovej kubiky je bod <:f,BHelv,>P<+'>0<-'><:f>, koncov<\}>m bodom bod 

<:f,BHelv,>P<+'>1<-'><:f>.  Vektor doty<\h>nice v bode <:f,BHelv,>P<+'>0<-'><:f> je vektor 

<:A34>, v bode <:f,BHelv,>P<+'>1<-'><:f> vektor <:A35>. Geometrick<\i> vlastnosti modelovan<\i>ho obl<\z>ka stanovuj<\z> podmienky pre ur<\h>enie koeficientov pou</^>it<\}>ch interpola<\h>n<\}>ch polyn<\s>mov. N<\a>zov<+!> Hermitove polyn<\s>my<-!> je odvod

en<\}> z mena matematika Hermita, ktor<\}> u</^> v 19. storo<\h><\m> poznal uveden<\i> polyn<\s>my a pou</^>il ich pri interpol<\a>cii funkci<\m>. Aplikovan<\}> generuj<\z>ci princ<\m>p sa naz<\}>va Hermitova kubick<\a> interpol<\a>cia. S<\z>radnice vn<\z>t

orn<\}>ch bodov obl<\z>ka Fergusonovej kubiky mo</^>no ur<\h>i</]> v<\}>po<\h>tom z bodovej funkcie pre hodnoty krivo<\h>iarych s<\z>radn<\m>c pr<\m>slu</Z>n<\}>ch bodov z intervalu (<:f,BHelv,>0,1<:f>).	



<+C><:S+-1><:#2117,9073>	Vo v<\d><\h></Z>ine praktick<\}>ch aplik<\a>ci<\m> je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> len usporiadanou mno</^>inou vlastn<\}>ch bodov, ktor<\}>mi m<\a> prech<\a>dza</]>. Vektory doty<\h>n<\m>c ur<\h>uj<\z>ce zakrivenie (prv<\z> krivos</]>) v danom bode modelovanej 

<\h>iary s<\z> volen<\i> empiricky a ich vo</~>ba sp<\t>sobuje kon</Z>trukt<\i>rom nezanedbate</~>n<\i> probl<\i>my, preto</^>e v<\}>znamne ovplyv<\r>uj<\z> tvar v<\}>slednej 

<\h>iary. V kvalitnej</Z><\m>ch CAD syst<\i>moch je zabezpe<\h>en<\a> mo</^>nos</]> ur<\h>ovania vektorov doty<\h>n<\m>c v z<\a>vislosti od riadiaceho 

<\z>tvaru - usporiadanej mno</^>iny vlastn<\}>ch bodov tak, aby mala v<\}>sledn<\a> interpola<\h>n<\a> 

<\h>iara "k</~>udn<\}> priebeh", kop<\m>ruj<\z>ci bez v<\d><\h></Z><\m>ch extr<\i>mov tvar riadiacej lomenej 

<\h>iary. Jednou z met<\s>d ur<\h>ovania vektorov doty<\h>n<\m>c v bodoch interpola<\h>nej 

<\h>iary je <+!>Akimova interpol<\a>cia<-!>.



<+C><:S+-1>	Nech <:f,BHelv,>P<+'>i-2<-'> P<+'>i-1<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f> je 

<\h>as</]> lomenej <\h>iary ur<\h>enej bodmi riadiaceho <\z>tvaru interpola<\h>nej 

<\h>iary (obr. 3.31). V bode <:f,BHelv,>P<+'>i<-'><:f> ur<\h><\m>me vektor doty<\h>nice Akimovou kon</Z>trukciou. N<\a>jdeme body 

<:f,BHelv,>A<+'>i<-'><:f>, <:f,BHelv,>B<+'>i<-'><:f> a<:f,BHelv,> C<+'>i<-'><:f>, pre ktor<\i> plat<\m>



<+C><:S+-1><:#96,4151><:f80,,>



<+C><:S+311><:#311,4151> <:f,BHelv,>	P<+'>i-2<-'>P<+'>i-1 <-'><:f,rSymbol,><\G> <:f,BHelv,>P<+'>i<-'>P<+'>i+1<-'> 

<:f><:f,rSymbol,>=<:f><:f,BHelv,>A<+'>i<-'><:f> 



<+C><:S+311><:#311,4151><:f,BHelv,>	P<+'>i-1<-'>P<+'>i<-'> <:f><:f,rSymbol,> <\G> <:f><:f,BHelv,>P<+'>i+1<-'>P<+'>i+2 

<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>B<+'>i<-'><:f> 



<+C><:S+311><:#311,4151>	<:f,BHelv,>A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> <:f,rSymbol,><\G> 

<:f><:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'> <:f><:f,rSymbol,>=<:f><:f,BHelv,>C<+'>i<-'><:f> 



<:S+311><:#311,4151>	<:f,BHelv,>t<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>i<-'><:f> 

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



<:S+-1><:#96,4151><:f80,,>



<:S+-1>	<-'>ak je <:f,BHelv,>C<+'>i<-'><:f>  nevlastn<\}> bod, potom



<:S+-1><:f80,,>



<:S+-1><:f,BHelv,>	A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> || <:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'><:f> || 

<:f,BHelv,>t<+'>i<-'><:f> ,<:A36>



<+C><:S+-1><:#792,9073>V prv<\}>ch (posledn<\}>ch) dvoch bodoch usporiadanej postupnosti bodov riadiaceho 

<\z>tvaru treba vektor doty<\h>nice ur<\h>i</]> inou met<\s>dou, napr. ako vektor doty<\h>nice obl<\z>ka ku</^>e</~>ose<\h>ky (paraboly) prech<\a>dzaj<\z>ceho prv<\}>mi (posledn<\}>mi) tromi bodmi.



<+C><:S+-1>	In<\}> sp<\t>sob ur<\h>enia vektorov doty<\h>nice je <+!>D-interpol<\a>cia<-!>, pri ktorej je vektor doty<\h>nice 

<:A39> v bode <:f,BHelv,>P<+'>i<-'> <:f>ur<\h>en<\}> ako line<\a>rna kombin<\a>cia vektorov tvoren<\}>ch dan<\}>m bodom a bodmi riadiaceho 

<\z>tvaru <:f,BHelv,>P<+'>i-1<-'><:f> (predch<\a>dzaj<\z>ci) a <:f,BHelv,>P<+'>i+1<:f> 

<-'>(nasleduj<\z>ci) (obr. 3.32).



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-2>	<:A37>



<+C><:S+-2>	<:A38>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3599,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A40>	<:A41>	<:f,rSymbol,>j=<:f,"Math C,><\X><:f><:A47>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3348,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A43><:A42>



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



<+C><:S+-1>Vektor <:A44> je kolm<\}> priemet vektora <:A45> do vektora s<\z><\h>tu 

<:A46>. 



<+C><:S+-1>	Interpola<\h>n<\a> kubika, ktorej vektory doty<\h>n<\m>c riadiaceho 

<\z>tvaru <:A48> s<\z> ur<\h>en<\i> D-interpol<\a>ciou, a ktorej interpola<\h>n<\i> polyn<\s>my s<\z> Hermitove, sa naz<\}>va 

<+!>D-splajn kubika<-!>.



<+C><:S+-1><:#797,9073><:f,2Times New Roman CE,><+!>	Owerhauserova kubika <-!>je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou n-ticou bodov a Hermitovou interpol<\a>ciou, pri<\h>om vektory doty<\h>n<\m>c 

<\h>iary s<\z> ur<\h>en<\i> len v za<\h>iato<\h>nom a koncovom bode 

<\h>iary. <:f>



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5.2 <:f220,2Times New Roman CE,0,0,0>B<:f220,2TimesNewRomanPS,0,0,0><\h><:f220,2Times New Roman CE,0,0,0>zierova kubika<:f> 

<-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073><:f220,2Times New Roman CE,0,0,0>B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierova kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> </Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru. Aproxim<\a>cia je ur<\h>en<\a> Bern</Z>tejnov<\}>mi kubick<\}>mi polyn<\s>mami (obr. 3.33).<:f>



<+C><:I0,0,0,0><:S+-1><:#183,6163><:f160,,>



<+C><:I0,0,0,0><:S+-1><:#269,6163>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>,P<+'>1 <-'>,P<+'>2 <-'>,P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,6163>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2 <-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,6163>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<+C><:S+-2><:R><:#418,6163>			<:f,BHelv,>Be<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-u)<+&>3<-&><:f>	<:f,BHelv,>	Be<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u(1-u)<+&>2<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,>			<:f,BHelv,>Be<+'>23<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<-&>(1-u)<:f>	<:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&><:f>		<:A24>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,><:#396,9073>			s<\z> B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejnove aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2><:R>	modelovan<\}> <\z>tvar	<:A16><:A23>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>	<:A22>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0 

<-'><:f>	<:A15>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>3<-'><:f>	<:A14><:A21>		<:A13><:A20>



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>0<-'><:f> a vektor doty<\h>nice obl<\z>ka v tomto bode je 

<:A19>. Koncov<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>1<-'><:f>, vektor doty<\h>nice je 

<:A18>. Uveden<\i> geometrick<\i> vlastnosti modelovan<\i>ho kubick<\i>ho obl<\z>ka zaru<\h>uj<\z> pou</^>it<\i> 

<+!>Be<-!><+!>rn</Z>tejnove polyn<\s>my<-!> rusk<\i>ho matematika B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejna z roku 1912. V</Z>eobecn<\}> vzorec pre ur<\h>enie t<\}>chto polyn<\s>mov<:f,2Times New Roman CE,> stup<\r>a<:f,BHelv,> n<:f,2Times New Roman CE,>

 je<:f>



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



<+C><:S+-1><:#96,9073><:f80,,>



<+B><:S+-1><:f,BHelv,>Be<+'>in <-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,> <:A219><:f> pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,...,n,<:f> kde <:f,BHelv,>n<:f> je stupe<\r>.



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>Homog<\i>nne s<\z>radnice vn<\z>torn<\}>ch bodov B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierovej kubiky s krivo<\h>iarymi s<\z>radnicami<:f220,2Times New Roman CE,0,0,0> z intervalu 

<:f>(<:f,BHelv,>0,1<:f>)<:f,2Times New Roman CE,> mo</^>no n<\a>js</]> z bodovej funkcie v<\}>po<\h>tom. Bod B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky zostroj<\m>me pomocou kon</Z>trukcie naz<\}>vanej<+!> algoritmus

 Boor - de Casteljau <-!>(obr. 3.34). <:f>



<+C><:S+-1>	Nech <:A17> je krivo<\h>iara s<\z>radnica h</~>adan<\i>ho bodu kubiky z intervalu (0,1). V jednej tretine d<\e></^>ky od za<\h>iato<\h>n<\i>ho bodu ka</^>dej z 

<\z>se<\h>iek P<+'>0<-'>P<+'>1 <-'>, P<+'>1<-'>P<+'>2 <-'>, P<+'>2<-'>P<+'>3<-'> le</^>ia body P<+'>0<-'>', P<+'>1<-'>', P<+'>2<-'>' ur<\h>uj<\z>ce nov<\}> riadiaci 

<\z>tvar, ktor<\}> zredukujeme obdobnou kon</Z>trukciou na <\z>se<\h>ku P<+'>0<-'>''P<+'>1<-'>'' a 

<\o>alej na bod B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovho obl<\z>ka 

<:A217>. Pre vektor doty<\h>nice v tomto bode plat<\m> <:A6><:A5>.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5<-!><+!>.3 Coonsova B-splajn kubika <-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Coonsova B-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> 

</Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru.  Aproxim<\a>cia  je  ur<\h>en<\a>  Coonsov<\}>mi  kubick<\}>mi  polyn<\s>mami (obr. 3.35).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5665>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>P<+'>1 <-'>P<+'>2 <-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5665>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<:f,rSymbol,><-!>=<:f>(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5665>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,5665><:f80,,>



@<\X><\a>dka@<+C><:S+-2><:R><:f240,BHelv,>			<:f220,BHelv,>Co<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,><:A220>



@<\X><\a>dka@<+C><:S+-2><:A50><:f220,BHelv,>	<:f220,BHelv,>Co<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



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



@<\X><\a>dka@<+C><:S+-2><:f,BHelv,>			Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A51>



<+C><:S+-2><:f,BHelv,>			Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A52>			<:A53>



<:S+-2><:#396,9073>			s<\z> Coonsove aproxima<\h>n<\i> polyn<\s>my



<:S+-2><:#144,9073><:f80,,>



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A54>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>:		<:A55>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,><:A56>	<:f><:f,BHelv,>	<:A59><:A60>



<+C><:S+-2><:f,BHelv,>		<:A57><:f>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:A58>		<:A61><:A62>.	



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



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod </]>a</^>nice prech<\a>dzaj<\z>cej vrcholom 

<:f,BHelv,>P<+'>1<-'><:f> a stredom strany <:f,BHelv,>P<+'>0<-'>P<+'>2<:f> 

<-'>trojuholn<\m>ka <:f,BHelv,>P<+'>0<-'>P<+'>1<-'>P<+'>2<:f> <-'>le</^>iaci v jednej tretine d<\e></^>ky 

</]>a</^>nice od vrchola <:f,BHelv,><-'>P<+'>1<-'><:f> (anti</]>a</^>isko trojuholn<\m>ka). Koncov<\}> bod obl<\z>ka je anti</]>a</^>isko trojuholn<\m>ka 

<:f,BHelv,>P<+'>1<-'>P<+'>2<:f,BHelv,><-'><-'>P<+'>3<-'><:f><:f,2Times New Roman CE,> na 

</]>a</^>nice prech<\a>dzaj<\z>cej <:f,2News Serif EE,>vrcholom <:f,BHelv,>P<+'>2 

<-'><:f>a stredom strany <:f,BHelv,>P<+'>1<-'>P<+'>3<-'><:f>.<-'><-'><-'> Vektory doty<\h>n<\m>c v t<\}>chto bodoch s<\z> koline<\a>rne s vektormi 

<:A49>. Geometriu modelovan<\i>ho obl<\z>ka zaru<\h>uj<\z> <+!>Coonsove polyn<\s>my<-!> pomenovan<\i> pod</~>a americk<\i>ho po<\h><\m>ta<\h>ov<\i>ho grafika Coonsa, ktor<\i> s<\z> B-splajn kubick<\}>mi polyn<\s>mami.<-'>



<+C><:S+-1><:R1,12,1,563,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Skuto<\h>nos</]>, </^>e modelovan<\a> <\h>iara neobsahuje </^>iadny z bodov riadiaceho 

<\z>tvaru a pri modelovan<\m> nie je dostato<\h>ne zrejm<\a> poloha za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, predstavuje ur<\h>it<\z> nev<\}>hodu pri praktickom pou</^><\m>van<\m> B-splajn kub<\m>k v kon</Z>truovan<\m> s podporou po<\h><\m>ta<\h>

ov. P<\t>vodn<\}> riadiaci <\z>tvar, usporiadan<\z> </Z>tvoricu bodov {<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>} mo</^>no <-!><-'><-!><-'><-!><-'><-!><-'>nahradi</]> nov<\}>m 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<+'>2<-'><:f><:f,BHelv,><+'> <-'>, Q<+'>3<-'><:f>}, ktor<\}> zostroj<\m>me tak, aby body 

<:f,BHelv,>P<+'>0<-'><-!><-'><-!><-'><-!><-'><-!><-'><:f> <-!><-'>a 

<:f,BHelv,>P<+'>3<-'><-!><-'><:f> boli za<\h>iato<\h>n<\}>m a koncov<\}>m bodom aproxima<\h>n<\i>ho B-splajn obl<\z>ka s riadiacim 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<:f><:f,BHelv,><+'>2 <-'>, Q<+'>3<-'><:f>}, krivku "natiahneme" do bodov 

<:f,BHelv,>P<+'>0<-'><:f> a <:f,BHelv,>P<+'>3<-'><-!><-'><-!><-'><:f> (obr. 3.36)<-!><-'>.<-!><-'><-!><-'><-!><-'><-!><-'>



<+C><:S+-2><:R><:f220,,>



<+C><:S+-2><:f,BHelv,>	|Q<+'>1<-'>P<+'>1<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>1<-'>P<+'>2<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>2<-'>Q<+'>2<-'>|



<+C><:S+-2><:f,BHelv,>	|Q</t><+'>0<-'>P<+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>0<-'>P<+'>1<-'>|



<+C><:S+-2><:f,BHelv,>	|Q<+'>0<-'>Q</t><+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>0<-'>Q<+'>1<-'>|



<+C><:S+-2><:f,BHelv,>	|Q</t><+'>3<-'>P<+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>3<-'>P<+'>2<-'>|



<+C><:S+-2><:f,BHelv,>	|Q<+'>3<-'>Q</t><+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>3<-'>Q<+'>2<-'>|<:f>



<+C><:S+-1>



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



<+C><:S+-1>	Vo v</Z>etk<\}>ch predch<\a>dzaj<\z>cich typoch modelovan<\}>ch <\h>iar je mo</^>n<\i> dosiahnu</]> zmenu tvaru 

<\h>iary iba zmenou prvkov riadiaceho <\z>tvaru, ktor<\i> predstavuj<\z> s<\z>bor vstupn<\}>ch 

<\z>dajov pre spracovanie po<\h><\m>ta<\h>om. Tento s<\z>bor je v praktick<\}>ch pr<\m>padoch ve</~>mi objemn<\}> a nepreh</~>adn<\}>, 

<\h>o obmedzuje modelovacie mo</^>nosti kon</Z>trukt<\i>ra. Zmenu vn<\z>torn<\}>ch vlastnost<\m> modelovan<\i>ho obl<\z>ka mo</^>no dosiahnu</]> aj zmenou generuj<\z>ceho princ<\m>pu, t.j. zmenou tvaru pou</^>it<\}>ch polynomick<\}>ch funkci<\m>, mo</^>nos</]>

ou meni</]> hodnoty ich koeficientov pomocou nieko</~>k<\}>ch parametrov.



<+C><:S+-1>



@<\X><\a>dka@<+C><:S+-1><+!>3.5.4 <:f,rSymbol,>b<:f>-splajn kubika<-!> (kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:S+-1><:f,rSymbol,>	b<:f>-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> usporiadanou 

</Z>tvoricou vlastn<\}>ch bodov <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f>. Aproxim<\a>ciu ur<\h>uj<\z> 

<:f,rSymbol,>b<:f>-splajn kubick<\i> polyn<\s>my (obr. 3.37).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



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



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'>M<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2  <-'>P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



@<\X><\a>dka@<+C><:R><:f240,BHelv,>		<:f><:f240,BHelv,>	<:f220,BHelv,>Ba<+'>03<-'>(u)<:f240,BHelv,> 

<:f><:f,rSymbol,>=<:f><:f240,BHelv,> <:A65><:f>



@<\X><\a>dka@<+C><:f240,BHelv,>			<:f220,BHelv,>Ba<+'>13<-'><:f220,,>(<:f220,BHelv,>u<:f240,,>) 

<:f><:f,rSymbol,>=<:f><:f240,,> <:f><:A66>



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3918,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A67>



<+C><:R><:f,BHelv,>			Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A68><:A69>



<+C><:f,BHelv,>			Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A64>					<:A70>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,3086,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A71>



<:S+-2><:R><:f,rSymbol,>				<:f,2Times New Roman CE,>s<\z><:f,rSymbol,> b<:f>-splajn aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A63>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



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



<+C><:S+-1><:#822,9073>Koeficienty <:f,rSymbol,>b<:f>-splajn polyn<\s>mov s<\z> funkciami dvoch parametrov, ovplyv<\r>uj<\z>cich vn<\z>torn<\i> vlastnosti modelovan<\}>ch obl<\z>kov. Parameter 

<:f,rSymbol,>b<+'><:f>1<-'> - <+!></]>ah<-!> ovplyv<\r>uje polohu za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, "do</]>ahuje" 

<\h>iaru k prv<\i>mu, pr<\m>p. koncov<\i>mu bodu riadiaceho <\z>tvaru.



<+C><:S+-1><:#822,9073>Parameter <:f,rSymbol,>b<+'><:f>2<-'> - <+!>nap<\d>tie<-!> ovplyv<\r>uje prv<\z> krivos</]> modelovan<\i>ho obl<\z>ka vo vn<\z>torn<\}>ch bodoch, "nap<\m>na" ("uvo</~><\r>uje") 

<\h>iaru smerom ku strane (od strany)<:f,BHelv,> P<+'>1<-'>P<+'>2<-'><:f> riadiaceho 

<\z>tvaru. Ak <:f,rSymbol,>b<:f,BHelv,><+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f> a 

<:f,rSymbol,>b<:f,BHelv,><+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f>, dost<\a>vame Coonsove B-splajn  polyn<\s>my.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.5 Racion<\a>lne<-!><:f><+!><:f,2Times New Roman CE,> kubiky<-!> (kubick<\i><:f><:f,2Times New Roman CE,> aproxima<\h>n<\i> obl<\z>ky)



<+C><:S+-1><:#1061,9073><:f,2Times New Roman CE,>	Racion<\a>lna kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou </Z>tvoricou vlastn<\}>ch bodov 

<:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f> a kladn<\}>mi v<\a>hami bodov (zvolen<\}>mi reprezentantmi z tried homog<\i>nnych s<\z>radn<\m>c bodov). V<\a>ha bodu vyjadruje mieru, akou bod ovplyv<\r>uje tvar modelovanej 

<\h>iary. Aproxim<\a>cia je ur<\h>en<\a> kubick<\}>mi polyn<\s>mami.



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>1<-'>P<+'>1 <:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>2<-'>P<+'>2 

<:f,2Times New Roman CE,><-'>, <:f,BHelv,>h<+'>3<-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'>  h<+'>3<-'>P<+'>3<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Pl<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Pl<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,>				Pl<+'>i3<-'>(u)<:f> pre <:f,BHelv,>i<:f,rSymbol,>=<:f>0,1,2,3



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				s<\z> aproxima<\h>n<\i> kubick<\i> polyn<\s>my - Bern</Z>tejnove, B-splajn, 

<:f,rSymbol,>b<:f>-splajn,



<:S+-1><:R>				pre ktor<\i> plat<\m>	<:A77>



<+C><:I0,0,2858,0><:S+-1><:#543,9073>	modelovan<\}> <\z>tvar	racion<\a>lne roz</Z><\m>renie kubickej aproxima<\h>nej 

<\h>iary (B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovej, Coonsovej, B-splajn, 

<:f,rSymbol,>b<:f>-splajn) reprezentovan<\i> bodovou funkciou



<+C><:I0,0,2858,0><:S+-1><:#96,9073><:f80,,>



<+C><:S+-2>				<:A72>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> <+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) 

<:f,rSymbol,>=<:f><:A73>



<+C><:S+-2><:#144,9073><:f80,,>



<+C><:I0,0,2892,0><:#279,9073>				kde <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>) je v<\a>hov<\a> funkcia, nenulov<\a> pre ka</^>d<\i> 

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



<+C><:I0,0,2892,0><:f80,BHelv,>



<+C><:I0,0,2892,0><:f,BHelv,>				<:f><:f,BHelv,><:A74>



<+C><:I0,0,2892,0><:f80,BHelv,>



<+C><:I0,0,2892,0><:f,2Times New Roman CE,>				obl<\z>k racion<\a>lnej aproxima<\h>nej kubiky<:f>



<+C><:I0,0,2892,0><:f120,,>



			<:A75><:A76><:f,BHelv,>, u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+B><:f120,,>



<+C><:S+-1>V z<\a>vislosti od ve</~>kosti v<\a>hy ka</^>d<\i>ho bodu riadiaceho 

<\z>tvaru sa men<\m> tvar modelovan<\i>ho obl<\z>ka. Pre hodnoty <:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>3<-'><:f> je modelovan<\}>m obl<\z>kom pr<\m>sl

u</Z>n<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova, Coonsova B-splajn, 

<:f,rSymbol,>b<:f>-splajn kubika.



<+C><:S+-1>	Obl<\z>ky ku</^>e</~>ose<\h>iek mo</^>no modelova</]> ako aproxima<\h>n<\i> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove racion<\a>lne kvadratick<\i> obl<\z>ky (obr. 3.38).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<-'> h<+'>1<-'>P<+'>1 <-'> h<+'>2<-'>P<+'>2 <-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



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



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>22<-'><:f><:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,4853,1,5760,1,6480,1,7200,1,7920,1,8640,>			<:f,BHelv,>	Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>1-u<:f>)<:f,BHelv,><+&>2<-&><:f>	<:f,BHelv,>	Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<:f>(<:f,BHelv,>1-u<:f>)	<:f,BHelv,>	Be<+'>22 

<-'><:f><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>2<-&><:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				s<\z> Bern</Z>tejnove aproxima<\h>n<\i> polyn<\s>my druh<\i>ho stup<\r>a



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	modelovan<\}> <\z>tvar	<:A79>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A80>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A78>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A81> , <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A82> , 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,rSymbol,>r<:f>, <:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,rSymbol,>r<:f><:f,rSymbol,>=<:f><:A83>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,5398><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5398><:f,2Times New Roman CE,>Bod <:f,BHelv,> O <:f>je stred <\z>se<\h>ky<:f,BHelv,> P<+'>0<-'>P<+'>2<-'><:f> a bod 

<:f,BArial CE,>P<:f,2Symbol,>=<:f,BHelv,>P<+'>E<-'><:f> (<:f,BHelv,>P<+'>P<-'><:f> pr<\m>p.<:f,BHelv,> P<+'>H<-'><:f>) je bod obl<\z>ka modelovanej ku</^>e</~>ose<\h>ky, ktorou je



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		elipsa 		<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><<0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		parabola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,>=0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		hyperbola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><;>0,5<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	Pri modelovan<\m> racion<\a>lnych aproxima<\h>n<\}>ch kriviek po 

<\h>astiach, ke<\o> s<\z> sp<\a>jan<\i> obl<\z>ky r<\t>znych stup<\r>ov, hovor<\m>me o neuniformn<\}>ch racion<\a>lnych 

<\h>iarach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9073><+!>NURBS <-!>- neuniformn<\i> racion<\a>lne B-splajn krivky s<\z> pova</^>ovan<\i> za aproxima<\h>n<\i> 

<\h>iary naj</Z>ir</Z>ieho praktick<\i>ho uplatnenia, v<\o>aka pomerne jednoduch<\}>m analytick<\}>m reprezent<\a>ci<\a>m, mo</^>nosti lok<\a>lnej zmeny tvaru modelovanej 

<\h>iary zmenou v<\a>hy pr<\m>slu</Z>n<\i>ho bodu riadiaceho <\z>tvaru (nie je potrebn<\a> zmena jeho homog<\i>nnych s<\z>radn<\m>c) a mo</^>nosti vytv<\a>ra</]> 

<\h>iaru z obl<\z>kov r<\t>znych stup<\r>ov  pod</~>a po</^>adovan<\i>ho tvaru v<\}>sledku. 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



@<\X><\a>dka@<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>3.5.6 Modelovanie po <\h>astiach<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Sp<\a>jan<\m>m kubick<\}>ch obl<\z>kov mo</^>no modelova</]> po <\h>astiach aproxima<\h>n<\i> a interpola<\h>n<\i> 

<\h>iary ur<\h>en<\i> usporiadan<\}>mi n-ticami bodov, ktor<\i> naz<\}>vame zov</Z>eobecnen<\i> kubiky. Vn<\z>torn<\i> vlastnosti zov</Z>eobecnen<\}>ch kub<\m>k v bodoch spojenia dvoch kubick<\}>ch obl<\z>kov z<\a>visia od typu sp<\a>jan<\}>ch obl<\z>kov a 

od zhodn<\}>ch prvkov v riadiacich <\z>tvaroch t<\}>chto obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech  <:A218>s<\z> bodov<\i> funkcie po</^>adovan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f><:f,rSymbol,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, ktor<\i> reprezentuj<\z> sp<\a>jan<\i> obl<\z>ky. Rozozn<\a>vame tri druhy sp<\a>jania obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Spojit<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Koncov<\}> bod prv<\i>ho zo sp<\a>jan<\}>ch obl<\z>kov spl<\}>va so za<\h>iato<\h>n<\}>m bodom druh<\i>ho obl<\z>ka.	



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A84>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Sp<\a>jan<\i> obl<\z>ky maj<\z> v spolo<\h>nom bode koline<\a>rne vektory doty<\h>n<\m>c, v bodoch  sa spojite men<\m> prv<\a> krivos</]> v<\}>slednej zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A85>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Geometricky hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Vektory doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch sp<\a>jan<\}>ch obl<\z>kov s<\z> zhodn<\i>, v bodoch  sa spojite  men<\m> druh<\a> krivos</]> zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A86>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Fergusonove kubiky mo</^>no sp<\a>ja</]> hladko. Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> dva zhodn<\i> prvky, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho vlastn<\i>ho bodu obl<\z>kov a 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c koline<\a>rnych vektorov doty<\h>n<\m>c v spolo<\h>nom bode (obr. 3.39). Pri zhodnosti vektorov doty<\h>n<\m>c je spojenie geometricky hladk<\i>.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f80,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A87>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>	D-splajn kubiky mo</^>no tie</^> sp<\a>ja</]> hladko.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove kubiky mo</^>no sp<\a>ja</]> spojito (obr. 3.40). Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> jeden zhodn<\}> prvok, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho bodu.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#240,9073><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'> P<+'>5<-'> P<+'>6<-'><:f>),  (<:f,BHelv,>P<+'>6<-'> P<+'>7<-'> P<+'>8<-'> P<+'>9<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech <:f,BHelv,>n<:f> je po<\h>et bodov usporiadanej postupnosti tvoriacej riadiaci 

<\z>tvar. Modelovan<\a> zov</Z>eobecnen<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova kubika bude prech<\a>dza</]> prv<\}>m bodom z danej postupnosti a ka</^>d<\}>m tak<\}>m bodom, ktor<\i>ho poradie je 

<\h><\m>slo delite</~>n<\i> tromi. Posledn<\}> bod bude obsahova</]> len vtedy, ke<\o> je 

<\h><\m>slo <:f,BHelv,>n-1<:f> (poradie posledn<\i>ho bodu) delite</~>n<\i> tromi (obr.3.40). Ak 

<\h><\m>slo <:f,BHelv,>n-1<:f> nie je delite</~>n<\i> tromi, <\h>iaru mo</^>no ukon<\h>i</]>, v z<\a>vislosti od po<\h>tu bodov zost<\a>vaj<\z>cich po ur<\h>en<\m> posledn<\i>ho kubick<\i>ho obl<\z>ka, 

<\z>se<\h>kou <:f,BHelv,>P<+'>n-2<-'>P<+'>n-1  <-'><:f>(zost<\a>va len posledn<\}> bod 

<+'><:f,BHelv,> <-'>P<+'>n-1<-'><:f> - na obr<\a>zku bod<:f,BHelv,> P<+'>7<-'><:f>), alebo obl<\z>kom paraboly 

<:f,BHelv,>P<+'>n-3 <-'>P<+'>n-1<-'><:f> (zost<\a>vaj<\z> dva body 

<:f,BHelv,>P<+'>n-2 <-'>, P<+'>n-1<-'><:f> - na obr<\a>zku body P<+'>7<-'>, P<+'>8<-'>).Tieto koncov<\i> obl<\z>ky vytvor<\m>me pomocou nieko</~>ko-n<\a>sobn<\i>ho zopakovania pr<\m>slu</Z>n<\}>ch bodov v riadiacom 

<\z>tvare modelovan<\i>ho obl<\z>ka <\h>iary.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	  <\Z>se<\h>ka je obl<\z>k ur<\h>en<\}> dvojn<\a>sobn<\}>mi bodmi svojho riadiaceho 

<\z>tvaru (<:f,BHelv,>P<+'>i<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'><:f>). Obl<\z>k paraboly je ur<\h>en<\}> jedn<\}>m dvojn<\a>sobn<\}>m bodom vo svojom riadiacom 

<\z>tvare (<:f,BHelv,>P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f>). N<\a>sobnos</]> bodov riadiaceho 

<\z>tvaru je jednoduch<\}> a pohodln<\}> prostriedok modelovania tvaru zov</Z>eobecnenej kubiky pri interpolovan<\m> po 

<\h>astiach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Hladk<\i> spojenie obl<\z>kov B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierov<\}>ch kub<\m>k je mo</^>n<\i> zabezpe<\h>i</]> len pri zvl<\a></Z>tnych vlastnostiach prvkov riadiaceho 

<\z>tvaru. Trojice bodov z danej usporiadanej <:f,BHelv,>n<:f>-tice, ktor<\i> tvoria strany riadiacich lomen<\}>ch 

<\h>iar sp<\a>jan<\}>ch obl<\z>kov koline<\a>rne s vektormi doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch obl<\z>kov, musia by</]> koline<\a>rne. Na obr. 3.41 s<\z> body  

<:f,BHelv,>P<+'>2 <-'><:f,2Times New Roman CE,>,<:f,BHelv,> P<+'>3<-'>  

<:f,2News Serif EE,>a<:f,BHelv,> P<+'>4<-'><:f> koline<\a>rne. Ak je bod<:f,BHelv,> P<+'><:f>3<-'> stred 

<\z>se<\h>ky <:f,BHelv,>P<+'>2<-'>P<+'>4<-'><:f> , spojenie je geometricky hladk<\i>.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Coonsove B-splajn kubiky mo</^>no sp<\a>ja</]> geometricky hladko. Mapy riadiacich 

<\z>tvarov sp<\a>jan<\}>ch obl<\z>kov maj<\z> tri zhodn<\i> prvky, 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c troch bodov, prv<\}> a posledn<\}> bod tejto trojice tvoria vektor koline<\a>rny s vektorom doty<\h>nice v spolo<\h>nom bode obl<\z>kov, 

<:A88>  na obr. 3.42.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'> P<+'>3<-'> P<+'>4<-'><:f>),  (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'> P<+'>4<-'> P<+'>5<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1335,9073>	<:f,rSymbol,>b<:f>-splajn kubiky mo</^>no sp<\a>ja</]> spojite len pre zhodn<\i> hodnoty parametrov 

<:f,rSymbol,>b<+'><:f>1<-'> a <:f,rSymbol,>b<+'><:f>2 <-'>v <:f,rSymbol,>b<:f>-splajn polyn<\s>moch ur<\h>uj<\z>cich analytick<\i> reprezent<\a>cie sp<\a>jan<\}>ch obl<\z>kov. Pre niektor<\i> hodnoty mo</^>no dosiahnu</]> aj spojenie geometricky hladk<\i>. 

Tak<\i>to modelovanie  zov</Z>eobecnen<\}>ch kub<\m>k je n<\a>ro<\h>n<\i>, vy</^>aduje dobr<\z> znalos</]> pomerne zlo</^>it<\}>ch analytick<\}>ch reprezent<\a>ci<\m> a je nepohodln<\i> pri rozsiahlych s<\z>boroch vstupn<\}>ch 

<\z>dajov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Pri interpol<\a>cii usporiadanej <:f,BHelv,>n-<:f>tice bodov mo</^>no pou</^>i</]> ako generuj<\z>ci princ<\m>p interpol<\a>ciu ur<\h>en<\z> polyn<\s>mami r<\t>znych stup<\r>ov.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Line<\a>rna interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my   <:f,BHelv,>		Pl<+'>0 <-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-u<:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f>), (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie,  <:f,BHelv,>n<:f,rSymbol,> </s><:f,BHelv,>2<:f><:f,BHelv,> 

<:f> (obr. 3.43)



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A89>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Kvadratick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,2News Serif EE,>(<:f,BHelv,>u-u<+&>2<-&><:f>)		<:f,BHelv,>Pl<+'>2<-'><:f>

(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2 

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <:f,BHelv,><-'>P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f> 

<:f,BHelv,><-'>P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>3,<:f,2News Serif EE,> p<\a>rne<:f>  (obr. 3.44)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A94>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,BHelv,>u-u<+&>2<-&><:f>		<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>

=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2<-&><:f><:f,BHelv,>-u<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><:A90><-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f> 

<-'><:A91><-'>), (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A92>), (<:f,BHelv,>P<+'>3<-'> P<+'>4 

<-'><:f><:A93>), ... 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.45)<:A95>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Kubick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-5,5u+9u<:f,BHelv,><+&>2<-&>-4,5u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>9<:f,BHelv,>u-22,5u<+&>2<:f,BHelv,><-&>+13,5u<+&>3

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-4,5u+18u<:f><:f,BHelv,><+&>2<-&>-13,5u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u-4,5u<+&>2<-&>+4,5u<+&>3<-&>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><-'><:f,BHelv,><-'>P<+'>2<-'><:f> 

<:f,BHelv,><-'>P<+'>3<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>4<:f,2Times New Roman CE,>, n delite</~>n<\i> tromi,  (obr. 3.46)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A96>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-3u<:f,BHelv,><+&>2<-&>+2u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<:f,BHelv,><-&>-2u<+&>3<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u-2u<:f><:f,BHelv,><+&>2<-&>+u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>-u<+&>2<-&>+u<+&>3<:f,2Times New Roman CE,>

	<-&>(Hermitove polyn<\s>my)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>ri<:f>adiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> 

<:A97><-'><-'><-'><-'><-'><-'>),	 (<:f,BHelv,>P<+'>1<-'> P<+'><:f>2<-'> 

<:A98>),   (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A99>),   (<:f,BHelv,>P<+'>3 

<-'>P<+'>4<-'><:f> <:A100>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.47)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>Interpol<\a>cia stup<\r>a  <:f,BArial CE,>k<:f,2Times New Roman CE,><<<:f,BArial CE,>n<:f,2Times New Roman CE,>  (po 

<\h>astiach)<-!><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>k+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BArial CE,>k<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>  

<:A101>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>k<-'><:f> ), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f><;><:f,BHelv,>k<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>Interpol<\a>cia stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>  (naraz na celej n-tici bodov)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>p<:f>olyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>n+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>   

<:A102>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>n<-'><:f> ) 

	pre jeden obl<\z>k



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,2Times New Roman CE,>Na obr. 3.48 s<\z> pou</^>it<\i> Fergusonove kubick<\i> obl<\z>ky pri modelovan<\m> p<\m>smen gr<\i>ckej abecedy, na obr. 3.49 je n<\a>pis modelovan<\}> z B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierov<\}>

ch kub<\m>k. B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierove kubiky s<\z> naj<\h>astej</Z>ie pou</^><\m>van<\i> interpoluj<\z>ce 

<\h>iary v grafick<\}>ch programov<\}>ch vybaveniach (SketchPad, AutoCAD, MSGraph, CorellDraw, CorellFlow) a b<\}>vaj<\z> s<\z><\h>as</]>ou kresliacich proced<\z>r poskytovan<\}>ch textov<\}>mi editormi (MSWord, AmiPro a pod.).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3><:p<* >>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+">Pr<\m>klad 3.1<-">: N<\a>jdite bodov<\i> funkcie analyticky reprezentuj<\z>ce: 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,3998,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>		a) Fergusonovu 		b) B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovu 

		c) Coonsovu 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073> kubiku, ke<\o> riadiacim <\z>tvarom je usporiadan<\a> </Z>tvorica bodov (vlastn<\}>ch, pr<\m>p. nevlastn<\}>ch)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	a) {<:f,BHelv,>P<+'>0 <-'> P<+'>3 <-'> <:f><:A103>}	 b) {<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'>  P<+'>2<-'>  P<+'>3<-'> <:f>} 	 c) <:f,BHelv,>{ P<+'>0 

<-'> P<+'>1 <-'> P<+'>2<-'>  P<+'>3<-'>}<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>ur<\h>en<\}>ch homog<\i>nnymi s<\z>radnicami



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>		P<+'>0<-'> (0,0,0,1),  P<+'>1<-'> (1,0,1,1),  P<+'>2<-'> (1,1,0,1),  P<+'>3<-'> (0,1,1,1)<:f>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,BHelv,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Ur<\h>te prvky Frenet-Serretovho sprievodn<\i>ho trojhranu - jednotkov<\}> vektor doty<\h>nice, norm<\a>ly a binorm<\a>ly a vypo<\h><\m>tajte prv<\z> a druh<\z> krivos</]> 

<\h>iar v bode s krivo<\h>iarou s<\z>radnicou <:f,BHelv,>u<:f,rSymbol,>=<:f><:f,2Times New Roman CE,><:A136>(obr. 3.50). 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+">Rie</Z>enie<-">: Mapy riadiacich <\z>tvarov 

<:f><:f,2Times New Roman CE,>obl<\z>kov obsahuj<\z> </Z>tvorice homog<\i>nnych s<\z>radn<\m>c ich bodov.<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>a) Dva body riadiaceho <\z>tvaru Fergusonovej kubiky s<\z> nevlastn<\i>, s<\z> to vektory doty<\h>n<\m>c kubiky v za<\h>iato<\h>nom a koncovom bode<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f80,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A104><-'><-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Mapa riadiaceho <\z>tvaru obsahuje prvky riadiaceho 

<\z>tvaru v danom usporiadan<\m> - najprv body vlastn<\i>, potom nevlastn<\i><:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,><+!>	M<+'>F<-!><-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (0,1,1,1) (1,0,1,0) (-1,0,1,0))        

<:f,2News Serif EE,> (pozri <:f>kap. 3.5.1)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Matica interpol<\a>cie obsahuje Hermitove interpola<\h>n<\i> kubick<\i> polyn<\s>my



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!>	I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(F<+'>0<-'> (u) F<+'>1<-'> (u) G<+'>0<-'> (u) G<+'>1<-'>(u))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Analytick<\a> reprezent<\a>cia Fergusonovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A105><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>F<-'><:f> . 

<:f,BArial CE,>I<-!><+&>T<-&><+!>(u)<-!><:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>F<+'>0<-'> (u)+P<+'>1<-'><+!> <-!>F<+'>1<-'> (u)+<:f><:A106><+!> 

<-!><:f,BHelv,>G<+'>0<-'> (u)<:f>+<:A107><:f,BHelv,> G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>F<+'>0<-'> (u)+(0,1,1,1)<+!> 

<-!>F<+'>1<-'> (u)+(1,0,1,0)<+!> <-!>G<+'>0<-'> (u)+(-1,0,1,0)<+!> 

<-!>G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,rSymbol,>=<:f>(<:f,BHelv,>G<+'>0<-'> (u)-G<+'>1<-'>(u<:f>), <:f,BHelv,>F<+'>1<-'> (u)<:f>,<:f,BHelv,>F<+'>1<-'> (u)+G<+'>0<-'> (u)+G<+'>1<-'>(u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(u-u<+&>2<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> 3u<+&>2<-&>-2u<+&>3<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> u<:f,BHelv,>,<:f,BHelv,> 1)<:f>, pre 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A108><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:A109><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

<-!><:f><+!><:f,BHelv,>	<-!><:f><:A110><:A128>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A111><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-2u, 6u-6u<+&>2<-&>, 1, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A112><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1,0,1,0)<:f> 

	<:A113><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 0, 1, 0)<:f>	<:A114><:A129>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>							|<:A116><:A162>|<:f,rSymbol,>=<:f><:A117>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A115><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-2, 6-12u, 0, 0 )		<:f>	<:A118><:A130>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A119>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 0, 0) 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A125><:A131><:f><:A126><:f,BHelv,><:A120> (0, -2, 3, 0)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A127><:f><:A132><:A133><:A121>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A134><:f><:A122>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:A135><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A123>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A137><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>					<:A139><:f><:f,2News Serif EE,><:A140>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>Jednotkov<:f><\}> vektor norm<\a>ly v bode <:A138> 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>					<:A124>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				<:A2>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:f,2News Serif EE,><:A141>				<:f><:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A144>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A142><:f><:f,2News Serif EE,>		<:f><:f,2News Serif EE,>	<:A143>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A145>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>b) B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho  

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>B<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Bern</Z>tejnove  aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Be<+'>03<-'> (u)  Be<+'>13<-'> (u)  Be<+'>23<-'> (u)  Be<+'>33<-'>(u))			<:f,2News Serif EE,>(pozri kap. 3.5.2)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Analytick<\a> reprezent<\a>cia B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky je bodov<\a> funkcia<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A146>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>B<-'><:f> . 

<-!><+!>I<-!><+&>T<-&><+!><:f,BHelv,>(u)<:f><-!><:f,rSymbol,>=<:f> 

<:f,BHelv,>P<+'>0<-'><+!> <-!>Be<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Be<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Be<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Be<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Be<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>13<-'> (u)+Be<+'>23<-'>(u<:f>), 

<:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>Be<+'>33 <-'>(u)<:f>,<:f,BHelv,> Be<+'>13<-'> (u)+Be<+'>33<-'> (u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(3u-3u<+&>2<-&>, 3u<+&>2<-&>-2u<+&>3<-&>, 3u-6u<+&>2 

<-&>+4u<+&>3<-&>, 1)<:f>, pre <:f,BHelv,>u<:f><:f,rSymbol,><\N><:f><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A147>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:f,BHelv,><:A148>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

	<-!><:f><:A150><:A149>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A151>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3-6u, 6u-6u<+&>2<-&>, 3-12u+12u<+&>2<-&>, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A152>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3,0,3,0)<:f> 

	<:f,BHelv,><:A153>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-3, 0, 3, 0)<:f>	<:A154><:A155>	   |<:A156><:A157>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A158>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-6, 6-12u, -12+ 24u, 0)	<:f><:f,BHelv,>	<:f><:f,BHelv,><:A160><:A161>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A159>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 24, 0) 

<:f><:f,2News Serif EE,>	



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A163><:A164><:f><:A165><:A166><:f,BHelv,>(0, 0, 9, 0)<:f,2Times New Roman CE,>			|<:A169><:A170><:f><:A167><:A168><:f,BHelv,>9<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A171>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>J<:f>ednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A172>		<:A173>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:f><:f,BHelv,><:A174>		<:f><:A175>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:f><:A176><:f,2Times New Roman CE,>		<:A177>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:A178>	<:f><:f,BHelv,>	<:f><:f,2News Serif EE,>		<:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A179>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A180><:f,2Times New Roman CE,>			<:A221>		<:f><:f,2Times New Roman CE,>	<:A222>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>c)<:f,2Times New Roman CE,> Coonsova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho 

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>C<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Coonsove B-splajn aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Co<+'>03<-'> (u)  Co<+'>13<-'> (u)  Co<+'>23<-'> (u)  Co<+'>33<-'>(u))<:f>		(pozri kap. 3.5.3)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Coonsovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A181>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>C<-'><:f> . 

<:f,BArial CE,><-!><+!>I<-!><+&>T<-&>(u)<:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>Co<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Co<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Co<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Co<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Co<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>13<-'> (u)+Co<+'>23<-'>(u<:f>), 

<:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>Co<+'>33 <-'>(u)<:f>,<:f,BHelv,> Co<+'>13<-'> (u)+Co<+'>33<-'> (u), 1) 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>	<:A182><-!><:f>, pre <:f,BHelv,>u <:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>  <:A183><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:A184><:f,rSymbol,>=<:f><:f,BHelv,>P(0)	<:f>	<:f,BHelv,><:A185>(1)<:f><:A186><:f,rSymbol,>=<:f><:f,BHelv,>P(1)	<:f><:f,BHelv,><+!>	<-!><:f><:A187><-'><:A188><-'><-'>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A189><:A190>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A193><:A194>	<:A195><:A196>	<:A191><:A192>	   <:A213><:A214>



<+C><:R>	<:A197><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 1-2u, -2+ 4u, 0)			<:A199><:f><:f,BHelv,><:A200>



<+C><:f,BHelv,>	<:A198>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -2, 4, 0)<:f>	



<+C>	<:A223><:A201><:A202>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A203>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A204>		<:A205>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A207><:f><:f,BHelv,>		<:f><:f,BHelv,><:A206>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:A208><:f>		<:A209>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:A210>	<:f><:f,BHelv,>	<:f><:f,BHelv,>	<:f,2Times New Roman CE,>	Polomer prvej krivosti v bode 

<:f,BHelv,>P<:f><:A212>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A211>				<:A1>			<:f><:f,BHelv,><:A215>	<:f><:A216>



>

SM��+���*���Þ�"���>
ë
������ò�:	â�������ò�:	â�
����������×�l�ý�������×�l�ý��������������ö	÷�Ç
t�����ö	t�Ç
÷������������î�����-�����î�����-�
��������������e�.���������e�.�
����������Ÿ�.�^�5�����Ÿ�5�^�.�
����������:	{�õ	ê�	���:	ê�õ	{�
����������–�t�î	ã�
���î	t�–�ã������������ß�ý�Ž�ã���	�ß�ý�Ž�ã��������������§�÷�<���
�÷�§���<�
����������H�Ì�m�5�
���m�5�H�Ì��������������ë�­�'�������ë�­�'�( �������d�¦
É�é
����
�¦
É�é
��
�����ÿÿÿ�ÿÿÿ���F�‹VÈ���¦
ê�¦
Ö�³
É�Ç
É�Ù
É�é
Ö�é
ê�é
ü�Ù
��Ç
��³
��¦
ü�¦
ê���d�€���´�Q�����€���´�Q�
�����ÿÿÿ�ÿÿÿ���F�‹VÈ���€�7�€�(�‹���š���©���´�(�´�7�´�F�©�Q�š�Q�‹�Q�€�F�€�7���d�C���w�D�����C���w�D�
�����ÿÿÿ�ÿÿÿ���F�‹VÈ���C�*�C���N���]���l���w���w�*�w�9�l�D�]�D�N�D�C�9�C�*���d�q�Ð�­�������q�Ð�­���
�����ÿÿÿ�ÿÿÿ���F�‹VÈ���q�î�q�Ü�}�Ð���Ð�Ÿ�Ð�­�Ü�­�î�­�þ�Ÿ�������}���q�þ�q�î���d�ß	]��
‘�����ß	]��
‘�
�����ÿÿÿ�ÿÿÿ���F�‹VÈ���ß	w�ß	h�ê	]�ù	]��
]��
h��
w��
†��
‘�ù	‘�ê	‘�ß	†�ß	w���d�Ó�è���������Ó�è�����
�����ÿÿÿ�ÿÿÿ���F�‹VÈ���Ó���Ó�ó�Þ�è�í�è�ü�è���ó���������ü���í���Þ���Ó���Ó�����d�¶�H�ê�|�����¶�H�ê�|�
�����ÿÿÿ�ÿÿÿ���F�‹VÈ���¶�b�¶�S�Á�H�Ð�H�ß�H�ê�S�ê�b�ê�q�ß�|�Ð�|�Á�|�¶�q�¶�b�
�J�Þ�"�s�%�����Þ�"�•���Helv��~�f���jY\�
,����RYˆYÔXŽ1��"$ÿ������1Ž����P�÷
�L�!�¿�«�J�����!�¿�†�‹�Helv��f�ˆY��������������d�°XŽ1��"ˆÿ������1Ž��úÿi-2��
�J�Ú�Ê�o�Í�����Ú�Ê�•���Helv��~�f���jY\�
,����RYˆYÔXŽ1��"$ÿ������1Ž����P��
�L���Q�–�Ü�������Q�†�‹�Helv��f�ˆY��������������d�°X0Z²�"ˆÿ������@���	�i-1��
�J�N�†�ã�‰�����N�†�•���Helv��~�f���jY\�
,����RYˆYÔXŽ1��"$ÿ������1Ž����P��
�J�2�H�Ç�K�����2�H�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����A��
�J�Ð�,���·�����Ð�,���‹�Helv��f�ˆY��������������d�°X0Z²�"ˆÿ������@�����i��
�J�t�®�â�±�����t�®�>���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����t�û
�J��
���
�������
����‹�Helv��f�ˆY��������������d�°X0Z²�"ˆÿ������@�����i��
�J�q	ø��
û�����q	ø�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����B��
�J�‡�
�ÿ�˜� ���‡�
���‹�Helv��f�ˆY��������������d�°X0Z²�"ˆÿ������@�����i��
�J�Ì�Ò�?�]�!���Ì�Ò���‹�Helv��f�ˆY��������������d�°X0Z²�"ˆÿ������@�����i��
�J�]
„�ò
‡�"� �]
„�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P�û
�L�¡
��I�›�#�!�¡
��¨�‹�Helv��f�ˆY��������������d�°X0Z²�"ˆÿ������@�����i+1�ÿ
�J���ˆ�Ö�‹�$�"���ˆ�•���Helv��f�ˆY��������������d�°XŽ1��"$ÿ������1Ž����P�1
�L�\�����¤�%�#�\���¨�‹�Helv��f�ˆY��������������d�°X0Z²�"ˆÿ������@�����i+2�ÿ
�J�¬�“�����&�$�¬�“���‹�Helv��~�f���jY\�
,����RYˆYÔX0Z²�"ˆÿ������@>����i��
�J�ð���Ž�	�'�%�ð���ž���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����C��
�J�?
Ð� 
Ó�(�&�?
Ð�>���Helv��f�ˆY��������������d�°XŽ1��"$ÿ������1Ž����t��
�J�™
8���Ã�)�'�™
8���‹�Helv��f�ˆY��������������d�°X0Z²�"ˆÿ������@�����i������0
å�Œ
æ�*�(�0
å�Œ
æ�
��������d��	Ï�Q	��+�)��	Ï�Q	��
�����ÿÿÿ�ÿÿÿ���F�‹VÈ����	í��	Û�!	Ï�3	Ï�C	Ï�Q	Û�Q	í�Q	ý�C	��3	��!	���	ý��	í�
�R�N�;	Ð
>
��*�N�;	‚���TimesEEW����jY\�
,����RYˆYÔXöN��"$ÿ������Nö��üÿObr. 3.31�dSM��*���)���åÿƒÿ	
µ�V

�J�}�M�ú�P�����}�M�}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����b�‹����Ö���V�*�����Ö���V�*�( ���������-�k�Ï�f�����-�k�Ï�f�
����������©�p�ÿ�ù�����©�ù�ÿ�p�� ���������R�f�Ê�������R���Ê�f�
����������¹���<�ë�����¹���<�ë�
 �����������
���æ�	�����
���æ�� ���������a�*�¡�b�
���a�*�¡�b�
 ���������Z�A�x�ó���	�x�A�Z�ó����������d�’�ã�Ç�����
�’�ã�Ç���
�����ÿÿÿ�ÿÿÿ���š!�÷�Vj�’�ý�’�î���ã�¬�ã�¼�ã�Ç�î�Ç�ý�Ç�
�¼���¬�������’�
�’�ý���d�<�ä�q���
���<�ä�q���
�����ÿÿÿ�ÿÿÿ���š!�÷�Vj�<�þ�<�ï�G�ä�V�ä�f�ä�q�ï�q�þ�q���f���V���G���<���<�þ���d�]���’�D�����]���’�D�
�����ÿÿÿ�ÿÿÿ���š!�÷�Vj�]�)�]���h���w���‡���’���’�)�’�9�‡�D�w�D�h�D�]�9�]�)���d�¨�H�Ý�}���
�¨�H�Ý�}�
�����ÿÿÿ�ÿÿÿ���š!�÷�Vj�¨�b�¨�S�³�H�Â�H�Ò�H�Ý�S�Ý�b�Ý�r�Ò�}�Â�}�³�}�¨�r�¨�b���d�ú�N�/�ƒ�����ú�N�/�ƒ�
�����ÿÿÿ�ÿÿÿ���š!�÷�Vj�ú�h�ú�Y���N���N�$�N�/�Y�/�h�/�x�$�ƒ���ƒ���ƒ�ú�x�ú�h���d���øÿC�-�������øÿC�-�
�����ÿÿÿ�ÿÿÿ���š!�÷�Vj�����������øÿ(�øÿ8�øÿC���C���C�"�8�-�(�-���-���"�����
�J�åÿC�z�F�����åÿC�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P�Ê
�L�&�¿�ª�J�����&�¿�†�‹�Helv��v�ˆY��������������d�°Xf>��"ˆÿ������>f��ÿÿi-1��
�J�'���¼�������'���•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P��
�J�€�«�¼�;�����€�«�����Helv�Serif EE����Fü�����MÊ��(���"ˆÿ�������ã����i��
�J�f�×�ã�Ú�����f�×�}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����b�‹
�J�ä�l�n�÷�����ä�l���‹�Helv�Serif EE����Fü�����MÊ��(���"ˆÿ�������ã����i��
�J�Ë�²�9�µ�����Ë�²�n���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����c��
�J�B�.�¾�¹�����B�.���‹�Helv�Serif EE����Fü�����MÊ��(���"ˆÿ�������ã����i������}�K���L�����}�K���L�
����������Ë�ó�l�ô�����Ë�ó�l�ô�
������
�J�œ�ð���ó�����œ�ð�}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����a��
�J���x�����������x���‹�Helv�Serif EE����Fü�����MÊ��(���"ˆÿ�������ã����i��������2�B�3�������2�B�3�
����������m�ë���ì�����m�ë���ì�
������
�J�ø�ê�k�u� ���ø�ê���‹�Helv�Serif EE����Fü�����MÊ��(���"ˆÿ�������ã����i��
�J�N�]�Ë�`�!���N�]�}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����d� 
�J�Ê�ä�B	o�"� �Ê�ä���‹�Helv�Serif EE����Fü�����MÊ��(���"ˆÿ�������ã����i������b�r�û�s�#�!�b�r�û�s�
������
�J�h�ƒÿý�†�$�"�h�ƒÿ•���Helv��~�f���jY\�
,����RYˆYÔXÎ<��"$ÿ������<Î����P��
�L�¾���f	¢�%�#�¾���¨���Helv�€��}�K���L�#�������x�F���Q�"ˆÿ������������i+1��
�J� �U�	
ï�&�$� �U���š�Helv�€��}�K���L�#�������x�F���Q�"˜�������������i��
�J�û�Õ���Ø�'�%�û�Õ�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����A��
�R�ò�²�t	µ�(�&�ò�²�‚���TimesEEW����jY\�
,����RYˆYÔXöN��"$ÿ������Nö��þÿObr. 3.32�m
�J�c�"�é�4�)�'�c�"�†���Symbol�W�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ��ÿ������ÿÿ����j�ÿ
�J�á�ú�T�€�*�(�á�ú���†�Helv�Serif EE����Fü�����MÊ��(���"ˆÿ�������ã����i����7�Ô���Ä�Ç���)� �a�ˆ�Ç�Ô�Ç�ˆ���
������ˆ���Ä�×�7�Ç�Ô�Ç�SM��'���&���5�Ëÿ×
Â	¶	��������ø�����������ø���
����������Ò�¢���‚�����Ò�‚���¢������������†�«�c�¢�����†�¢�c�«������������[�²�Ú�±�����[�²�Ú�±������������P�Ëÿ��«�����P�«���Ëÿ
 ���������•�³�P�“�����•�“�P�³�
����������X	°�×
¯�	���X	°�×
¯�
 ���������Ù�±�X	°�
���Ù�±�X	°�
��������7�Ò�²�Ú�‚���	�Ò�¹�â�K�Ú�¹�Ò�‚��������Ò�‚���¢�[�²�Ú�¹�����è�˜�������
�����è�˜��0���������Ù�Ò�ð���
���ð���Ù�Ò��0���������h�–�z�������z���h�–��0�������d�á�å�������
�á�å�����
�����ÿÿÿ�ÿÿÿ����‰Fú‰Vü�á�ý�á�ð�ì�å�ù�å���å���ð���ý���������ù���ì���á���á�ý���d�»�n�ì�Ÿ�����»�n�ì�Ÿ�
�����ÿÿÿ�ÿÿÿ����‰Fú‰Vü�»�†�»�y�Æ�n�Ó�n�á�n�ì�y�ì�†�ì�”�á�Ÿ�Ó�Ÿ�Æ�Ÿ�»�”�»�†���d�v�‹�§�¼�����v�‹�§�¼�
�����ÿÿÿ�ÿÿÿ����‰Fú‰Vü�v�£�v�–���‹�Ž�‹�œ�‹�§�–�§�£�§�±�œ�¼�Ž�¼���¼�v�±�v�£���d�F�^�w�������F�^�w���
�����ÿÿÿ�ÿÿÿ����‰Fú‰Vü�F�v�F�i�Q�^�^�^�l�^�w�i�w�v�w�„�l���^���Q���F�„�F�v���d�A�—�r�È�����A�—�r�È�
�����ÿÿÿ�ÿÿÿ����‰Fú‰Vü�A�¯�A�¢�L�—�Y�—�g�—�r�¢�r�¯�r�½�g�È�Y�È�L�È�A�½�A�¯���d�Ã�¡�ô�Ò�����Ã�¡�ô�Ò�
�����ÿÿÿ�ÿÿÿ����‰Fú‰Vü�Ã�¹�Ã�¬�Î�¡�Û�¡�é�¡�ô�¬�ô�¹�ô�Ç�é�Ò�Û�Ò�Î�Ò�Ã�Ç�Ã�¹���d�c�ì�”�������c�ì�”���
�����ÿÿÿ�ÿÿÿ����‰Fú‰Vü�c���c�÷�n�ì�{�ì�‰�ì�”�÷�”���”���‰���{���n���c���c�����d�ñ�ì�"�������ñ�ì�"���
�����ÿÿÿ�ÿÿÿ����‰Fú‰Vü�ñ���ñ�÷�ü�ì�	�ì���ì�"�÷�"���"�������	���ü���ñ���ñ���
�J�È���E�������È���}���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö����0��
�J�.�ô�«�÷�����.�ô�}���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö����a��
�J�Â�ÿ�?�������Â�ÿ�}���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö����1��
�J�5�¦�Ê�©�����5�¦�•���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö����P��
�J�Z�9�Ô�Ä�����Z�9�C�‹�Helv��~�f���jY\�
,����RYˆYÔX0Z²�"ˆÿ������@>����0��
�J�Ï�Ö�d�Ù�����Ï�Ö�•���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö����P��
�J�ù�h�Â�ó�����ù�h�C�‹�Helv��~�f���jY\�
,����RYˆYÔX0Z²�"ˆÿ������@>����1��
�J�7�r�Ì�u�����7�r�•���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö����P��
�J�b�ô�ñ�������b�ô�C�‹�Helv��~�f���jY\�
,����RYˆYÔX0Z²�"ˆÿ������@>����2��
�J�£�b�8�e� ���£�b�•���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö����P��
�J�Ú�í�†�x�!���Ú�í�C�‹�Helv��~�f���jY\�
,����RYˆYÔX0Z²�"ˆÿ������@>����3��
�M�ã�‘�…�”�"� �ã�‘�¢���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö����P(a)��
�M�X�2�­�5�#�!�X�2�U���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö��ÿÿr(a)������Q�M�º�N�$�"�º�N�Q�M�
������
�N�		‘�‰
”�%�#�		‘�€���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö��ÿÿr'(1)�
����ö���‰	��&�$�ö���‰	��
������
�N�Ä�*�D�-�'�%�Ä�*�€���Helv��~�f���jY\�
,����RYˆYÔXöL��"$ÿ������Lö��ÿÿr'(0)�A
�R�“�¬�u�Â	��&�“�¬�¶���TimesEEW����� ÿŸ@!���`�`��°X0Z²�"�ÿ������@�����Obr. 3.33��SM��:���9���¨�=���¹�¹�
�M�ú���†�������ú���Œ���Helv��ÿÿß¿Ÿß¿ÿýÿÿÿÿßÿÿß¿"�ÿ�����"�ÿ������´���ýÿP( )����7�n�±�l�Ü�����?�X�{!4�]�X�?�Æ��������?�Ü�n�ã���±�l�`�
�J�î���6�ž�����î���H���Helv��ÿÿß¿Ÿß¿ÿýÿÿÿÿßÿÿß¿"�ÿ�����"ˆÿ������´�����1� 
�J�ò�¡�5�,�����ò�¡�C�‹�Helv��������� ÿ€ !���`�`�YÔX0Z²�"ˆÿ������@>����3� ����à�%�ë�?�����à�%�ë�?�
p���������‰��	.�Ö�����.�Ö�‰��	�p���������;�Ý�à�&�	���à�&�;�Ý������������à�5�…�~	
���…�~	à�5��p���������J���Î�Ý���	�J�Ý�Î����p���������e�”�é�W���
�e�W�é�”������������Ú�W�^���
���Ú���^�W��p���������ô�”���t�����ô�”���t��p���������?�k�[�K���
�?�k�[�K����������������4�_���������4�_��p�����������¿�G�ˆ	����G�¿���ˆ	
����������N�î���¸�������î�N�¸�
p�����������(�Ï�ã�����Ï�(���ã�
p�����������a���{�������a���{�
����������ó�C�þ
]�����ó�C�þ
]�
p���������Ö�!���{�����Ö�!���{�
����������Ö�!���{�����Ö�!���{�
����������y�;�ÿ�a�����y�a�ÿ�;�
����������^�Ž�ä�´�����^�´�ä�Ž�
����������ï�c�u�‰�����ï�‰�u�c�
p�������d�Ñ�v�
�²�����Ñ�v�
�²�
�����ÿÿÿ�ÿÿÿ�������€���Ñ�’�Ñ�‚�Ý�v�í�v�þ�v�
�‚�
�’�
�£�þ�²�í�²�Ý�²�Ñ�£�Ñ�’���d�@�3�|�o�����@�3�|�o�
�����ÿÿÿ�ÿÿÿ�������€���@�O�@�?�L�3�\�3�m�3�|�?�|�O�|�`�m�o�\�o�L�o�@�`�@�O���d�Î�n�
�ª�����Î�n�
�ª�
�����ÿÿÿ�ÿÿÿ�������€���Î�Š�Î�z�Ú�n�ê�n�û�n�
�z�
�Š�
�›�û�ª�ê�ª�Ú�ª�Î�›�Î�Š���d���Æ�O���������Æ�O���
�����ÿÿÿ�ÿÿÿ�������€�����â���Ò���Æ�/�Æ�@�Æ�O�Ò�O�â�O�ó�@���/���������ó���â���d� �¾�\�ú����� �¾�\�ú�
�����ÿÿÿ�ÿÿÿ�������€��� �Ú� �Ê�,�¾�<�¾�M�¾�\�Ê�\�Ú�\�ë�M�ú�<�ú�,�ú� �ë� �Ú�
�J�����¤�—� �������œ���Helv�EW31� EE�ÿÿß¿Ÿß¿ÿýÿÿÿÿßÿÿß¿"�ÿ������ßÿ����P�ÿ
�J�?���³�¨�!���?���H���Helv�ÿß¿��ÿ������ßÿ�����¿ÿþÿ����"ˆÿ�������+����0��
�K�v�£	f�»
"� �v�£	ð���Helv�EW31� EE�ÿÿß¿Ÿß¿ÿýÿÿÿÿßÿÿß¿"�ÿ������ßÿ��ñÿP´��
�J�º�G
��×
#�!�º�G
H���Helv�EW31� EE�ÿÿß¿Ÿß¿ÿýÿÿÿÿßÿÿß¿"ˆÿ������ßÿ����0�ÿ
�L�x�l�¼�„�$�"�x�l�D���Helv�EW31� EE�ÿÿß¿Ÿß¿ÿýÿÿÿÿßÿÿß¿"�ÿ������ßÿ��öÿP´´��
�J�¿�����ž�%�#�¿���H���Helv����Helv�EW31� EE�ÿÿß¿Ÿß¿ÿýÿ"ˆÿ�������ÿ����0�ß����È�¡�W�¢�&�$�È�¡�W�¢�
������
�J�¨�•�D�­�'�%�¨�•�œ���Helv��ÿÿß¿Ÿß¿ÿýÿÿÿÿßÿÿß¿"�ÿ�����"�ÿ������´�����P�ÿ
�J�ö�$�>�¼�(�&�ö�$�H�˜�Helv��ÿÿß¿Ÿß¿ÿýÿÿÿÿßÿÿß¿"�ÿ�����"”�������´�����1�ÿ
�K�ð�Î�à�æ�)�'�ð�Î�ð���Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"�ÿ������ÿÿ��ñÿP´��
�J�`�p�Í���*�(�`�p�H���Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"ˆÿ������ÿÿ����1��
�J�¨�=�D�U�+�)�¨�=�œ���Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"�ÿ������ÿÿ����P�ß
�J�÷�Ó�?�c�,�*�÷�Ó�H���Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"ˆÿ������ÿÿ����2�ß
�K���;�û�S�-�+���;�ð���Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"�ÿ������ÿÿ��ñÿP´��
�J�N�Í�–�]�.�,�N�Í�H���Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"ˆÿ������ÿÿ����2��
�J�������4�/�-�����œ���Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"�ÿ������ÿÿ����P��
�J�Ë�¾���V�0�.�Ë�¾�H�˜�Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"”�������ÿÿ����3��������æ�º	b�1�/���b�º	æ�� �����
�L�c	Ú�§
õ�2�0�c	Ú�B���Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"�ÿ������ÿÿ��öÿP´´��
�J�â	^�O
é�3�1�â	^�C�‹�Helv�ÿß¿ÿß¿ÿÿÿÿÿÿÿÿÿß¼�ß¿ÿÿÿÿÿÿÿ"ˆÿ������ÿÿ����1��
�R�a�±�ã�¹�4�2�a�±�ˆ���TimesEEW�f EE�ÿÿ"�ÿ������ÿÿ����P"$ÿ����������üÿObr. 3.34��������’��	��5�3��	����’�
 �����
�P�v	‡�†�¢	6�4�v	‡�����Helv�EEW�2����#".�#"�����;��!532"�ÿ�������#��þÿr ´(  )�r
�J�È
™�V�$	7�5�È
™�C�‹�Helv��#".�#"�����;��!532"$ÿ�����"ˆÿ������ò(����1��
�J�Ð
�	š�¨	8�6�Ð
�	C�‹�Helv�´ë�×�…þ×þþò°c ø„%�§”žÂþâÞþì"ˆÿ������Å�����3�9����›
%	H�&	9�7�›
%	H�&	
����������P	²�æ	³�:�8�P	²�æ	³�
���������������	†���9��	†�����
 �����SM��,���+���:�»�Ä
º
	���7�4���X�”�����&�k�i
ù�H�k�&�²��������4�”���4�Ù���X�e�����Z�™�A��
����Z��
A�™������������A�Š�þ�™�����A�™�þ�Š������������þ�‘� �…	����þ�‘� �…	�����������Z�™�÷��
����Z��
÷�™�
������������×�i�‰�������‰�i�×�� ���������A� �¡�Z�	���¡�Z�A� �
����������A�™� �…	
���A�™� �…	
����������w�\�Ä
Ò���	�Ä
Ò�w�\������������Z�‘�þ�����
�Z���þ�‘�
��������d�‚�d	½�Ÿ	
���‚�d	½�Ÿ	
�����ÿÿÿ�ÿÿÿ���
���ˆ���‚�€	‚�p	Ž�d	ž�d	¯�d	½�p	½�€	½�‘	¯�Ÿ	ž�Ÿ	Ž�Ÿ	‚�‘	‚�€	��d�H�æ	ƒ�!
����H�æ	ƒ�!

�����ÿÿÿ�ÿÿÿ���
���ˆ���H��
H�ò	T�æ	d�æ	u�æ	ƒ�ò	ƒ��
ƒ��
u�!
d�!
T�!
H��
H��
��d���†�V�Á���
���†�V�Á�
�����ÿÿÿ�ÿÿÿ���
���ˆ�����¢���’�'�†�7�†�H�†�V�’�V�¢�V�³�H�Á�7�Á�'�Á���³���¢���d�÷�v�2�±�����÷�v�2�±�
�����ÿÿÿ�ÿÿÿ���
���ˆ���÷�’�÷�‚���v���v�$�v�2�‚�2�’�2�£�$�±���±���±�÷�£�÷�’���d�X�C�“�~�����X�C�“�~�
�����ÿÿÿ�ÿÿÿ���
���ˆ���X�_�X�O�d�C�t�C�…�C�“�O�“�_�“�p�…�~�t�~�d�~�X�p�X�_���d�â�w��	²�����â�w��	²�
�����ÿÿÿ�ÿÿÿ���
���ˆ���â�“�â�ƒ�î�w�þ�w��	w��	ƒ��	“��	¤��	²�þ�²�î�²�â�¤�â�“�����à���z�������à���z���
������������¾�ß�������ß�����¾��0���������w�‡�ƒ�������ƒ���w�‡��0���������?�*�O�������?���O�*��0�������d�/�é�j�$�����/�é�j�$�
�����ÿÿÿ�ÿÿÿ���
���ˆ���/���/�õ�;�é�K�é�\�é�j�õ�j���j���\�$�K�$�;�$�/���/�����d�&�÷
a�2�����&�÷
a�2�
�����ÿÿÿ�ÿÿÿ���
���ˆ���&���&���2�÷
B�÷
S�÷
a���a���a�$�S�2�B�2�2�2�&�$�&�����d�Ì�÷
��2�����Ì�÷
��2�
�����ÿÿÿ�ÿÿÿ���
���ˆ���Ì���Ì���Ø�÷
è�÷
ù�÷
����������$�ù�2�è�2�Ø�2�Ì�$�Ì�����d�c�û
ž�6�����c�û
ž�6�
�����ÿÿÿ�ÿÿÿ���
���ˆ���c���c���o�û
��û
��û
ž���ž���ž�(���6���6�o�6�c�(�c���
�R�*�Â�z�º
����*�Â�P�ø�Times New Roman CE������d�°X�>���$ÿ������>�����Obr. 3.35��
�J�œ�:� �R�����œ�:�„���Helv�Serif EE�ÿé�k�`ÿé�l��ÿ�����"�ÿ������r.����0��
�J�ø�8�|�P�����ø�8�„���Helv�Serif EE�ÿé�k�`ÿé�l��ÿ�����"�ÿ������r.����a��
�J�:�9�¾�Q�����:�9�„���Helv�Serif EE�ÿé�k�`ÿé�l��ÿ�����"�ÿ������r.����1��
�J�k�²	�
Ê
����k�²	œ���Helv��¹�á�­�ñ�­���­���¹���É���Ú�"�ÿ�������è����P��
�J�³�\
û�ì
 ���³�\
H���Helv��¹�á�­�ñ�­���­���¹���É���Ú�"ˆÿ�������è����3��
�J�Ž�é
Ö�y�!���Ž�é
H���Helv��¹�á�­�ñ�­���­���¹���É���Ú�"ˆÿ�������è����0�ü
�J�:�;
Ö�S�"� �:�;
œ���Helv��¹�á�­�ñ�­���­���¹���É���Ú�"�ÿ�������è����P�ü
�J�Ö�N�r�f�#�!�Ö�N�œ���Helv��¹�á�­�ñ�­���­���¹���É���Ú�"�ÿ�������è����P��
�J�!�ì�i�|�$�"�!�ì�H���Helv��¹�á�­�ñ�­���­���¹���É���Ú�"ˆÿ�������è����1��
�N�
�»�Þ�Ó�%�#�
�»�Ô���Helv��¹�á�­�ñ�­���­���¹���É���Ú�"�ÿ�������è����r´(0)�Ù������Í�Š�Î�&�$���Í�Š�Î�
������
�M�z�­�B�Å�'�%�z�­�È���Helv�€����Í�Š�Î�%�$�������Ã�”�Ø�"�ÿ������������P(0)��
�J��	^�¢	v�(�&��	^�œ���Helv��� nameH¸b:��îø���›postÔB�¨"�ÿ������re����P��
�J�Y	��¡	£�)�'�Y	��H���Helv�¸b:��îø���›postÔB�¨"�ÿ�����"ˆÿ�������ö����2��
�M�Ÿ�]�g
u�*�(�Ÿ�]�È���Helv�¸b:��îø���›postÔB�¨"�ÿ�����"�ÿ�������ö����P(1)�0
�M� �\�h�t�+�)� �\�È���Helv����Helv�¸b:��îø���›postÔB�¨"�ÿ�������ÿ����P(a)��
�N���±�S
É�,�*���±�Ô���Helv�¸b:��îø���›postÔB�¨"�ÿ�����"�ÿ������a)����r´(1)�
������¿���À���+���¿���À�
������SM��3���2���À�ûÿ»�$
ô�����ö�Å�™�Ó�����™�Ó�ö�Å������������w�x�t�1�����w�1�t�x�
����������œ	����p�����œ	p�����
����������ð�x�w�*�����ð�x�w�*�
����������÷�¾�~	p�����÷�¾�~	p�
����������p���÷�Í�����p���÷�Í����������d�Ø�ª��	ê�	���Ø�ª��	ê�
�����ÿÿÿ�ÿÿÿ�����������Ø�È�Ø�·�å�ª�ö�ª��	ª��	·��	È��	Ú��	ê�ö�ê�å�ê�Ø�Ú�Ø�È���d�Q���‘�G�
���Q���‘�G�
�����ÿÿÿ�ÿÿÿ�����������Q�%�Q���^���o�������‘���‘�%�‘�7���G�o�G�^�G�Q�7�Q�%������	Ô�5�Ú���	��	Ô�5�Ú�
����������ð�w���r���
�ð�w���r������������ø�t���x�
���ø�x���t�
����������˜	t�€�d�����˜	d�€�t������������•�Ñ��
����
��
Ñ�•������������d�Q���‘�G�����Q���‘�G�
�����ÿÿÿ�ÿÿÿ�����������Q�%�Q���^���o�������‘���‘�%�‘�7���G�o�G�^�G�Q�7�Q�%���d�Î�\���œ�����Î�\���œ�
�����ÿÿÿ�ÿÿÿ�����������Î�z�Î�i�Û�\�ì�\�þ�\���i���z���Œ�þ�œ�ì�œ�Û�œ�Î�Œ�Î�z���d�õ	®�5
î�����õ	®�5
î�
�����ÿÿÿ�ÿÿÿ�����������õ	Ì�õ	»��
®��
®�%
®�5
»�5
Ì�5
Þ�%
î��
î��
î�õ	Þ�õ	Ì���d�R�Y�’�™�����R�Y�’�™�
�����ÿÿÿ�ÿÿÿ�����������R�w�R�f�_�Y�p�Y�‚�Y�’�f�’�w�’�‰�‚�™�p�™�_�™�R�‰�R�w���d���³�D�ó�������³�D�ó�
�����ÿÿÿ�ÿÿÿ�������������Ñ���À���³�"�³�4�³�D�À�D�Ñ�D�ã�4�ó�"�ó���ó���ã���Ñ���d�n	P�®	������n	P�®	��
�����ÿÿÿ�ÿÿÿ�����������n	n�n	]�{	P�Œ	P�ž	P�®	]�®	n�®	€�ž	��Œ	��{	��n	€�n	n���d���¸�¿�ø�������¸�¿�ø�
�����ÿÿÿ�ÿÿÿ�������������Ö���Å�Œ�¸���¸�¯�¸�¿�Å�¿�Ö�¿�è�¯�ø���ø�Œ�ø���è���Ö���d�{�^�»�ž�����{�^�»�ž�
�����ÿÿÿ�ÿÿÿ�����������{�|�{�k�ˆ�^�™�^�«�^�»�k�»�|�»�Ž�«�ž�™�ž�ˆ�ž�{�Ž�{�|���d�Y�Z�™�š�����Y�Z�™�š�
�����ÿÿÿ�ÿÿÿ�����������Y�x�Y�g�f�Z�w�Z�‰�Z�™�g�™�x�™�Š�‰�š�w�š�f�š�Y�Š�Y�x�
�J�¿�����������¿���À���Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"�ÿ�������m����Q��
�J�r� �º�0�����r� �H���Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"ˆÿ�������m����3��
�J�¡�)�a�A�����¡�)�À���Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"�ÿ�������m����Q��
�J�l�Æ�´�V�����l�Æ�H���Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"ˆÿ�������m����0��
�J�‡�­�Ï�=	����‡�­�H���Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"ˆÿ�������m����0��
�K�Ç
��Û��	����Ç
������Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"�ÿ�������m��÷ÿQ´��
�K�†�i�š�������†�i�����Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"�ÿ�������m��÷ÿQ´��
�J�C���‹�¨� ���C���H���Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"ˆÿ�������m����3��
�J�K
½�ç
Õ�!���K
½�œ���Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"�ÿ�������m����P��
�J�Ÿ
e�ç
õ�"� �Ÿ
e�H���Helv��n�
�n�
�n�
�n�
�n�
�n�
�n�"ˆÿ�������m����3��
�J�À�ûÿ€���#�!�À�ûÿÀ���Helv��n���n���n���n���n���n���n�"�ÿ�������o����Q��
�J�x�®�À�>�$�"�x�®�H���Helv��n���n���n���n���n���n���n�"ˆÿ�������o����2��
�J�t�Ù���ñ�%�#�t�Ù�œ���Helv��n���n���n���n���n���n���n�"�ÿ�������o����P��
�J�º�z���
�&�$�º�z�H���Helv��n���n���n���n���n���n���n�"ˆÿ�������o����2��
�J�ø�p�”�ˆ�'�%�ø�p�œ���Helv��Â�v���jY\�¶�����RYˆYÔX0Zš�"�ÿ������@>����P��
�J�E�����¥�(�&�E���H���Helv��n���n���n���n���n���n���n�"ˆÿ�������o����1��
�J�>���Ú���)�'�>���œ���Helv��n���n���n���n���n���n���n�"�ÿ�������o����P��
�J�˜�¥�à�5�*�(�˜�¥�H���Helv��n���n���n���n���n���n���n�"ˆÿ�������o����0��
�J�{�6�;	N	+�)�{�6�À���Helv��n���n���n���n���n���n���n�"�ÿ�������o����Q��
�J�=	÷�…	‡	,�*�=	÷�H���Helv��n���n���n���n���n���n���n�"ˆÿ�������o����1������†�1�’�µ�-�+�†�1�’�µ������������
	ì��
¶�.�,��
ì�
	¶������������þ�ï��
§�/�-�þ�§��
ï��������������1�…	À�0�.�…	À���1����������7�Å�j�P	z�1�/�ã�l�ñ	h�ã�j�j	h��������ã�j�Å�Ç�Å�‘�P	z���7�ç�ê��
a�2�0�ç�Ì���ö�õ	Ì�ç�a�
������ç�a�		È�±	=��
ê���7�U	}�{�À�3�1�o	���
Ë�o	o���Ë�
������U	}�›	×�—
P�{�À�
�R�;�,	‹�$
��2�;�,	P�ø�Times New Roman CE������d�°X><���$ÿ������<>����Obr. 3.36��SM��)���(���T�áÿ`�ä�P�����å�ð�9�Õ�����å�Õ�9�ð�
����������8�x�è�é�����8�é�è�x�
����������ð�‚�3�Ü�����ð�‚�3�Ü�
����������^�y�K�z�����^�y�K�z�
������
�R�¡�É�#�Ì�����¡�É�‚���TimesEEW�f EE�ÿî÷ûîÿß÷Ùÿ¿ï»ÿ¿÷þý"$ÿ������ÿß��üÿObr. 3.37����7� �T���Ñ�����Z���º�Ú�
���Z�5�
�����" �†�Z�Û�Œ�T���Ñ�����^�“�e���	���e���^�“��0���������;�7�‰	y�
���;�y�‰	7��0���������c�m�-�y���	�c�y�-�m��0���������ù�(�2�����
�ù���2�(�
 �������d�0�`�`���
���0�`�`���
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿ0�x�0�j�:�`�H�`�V�`�`�j�`�x�`�†�V���H���:���0�†�0�x���d�I�_�y�������I�_�y���
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿI�w�I�i�S�_�a�_�o�_�y�i�y�w�y�…�o���a���S���I�…�I�w���d�N�g�~�—���
�N�g�~�—�
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿN���N�q�X�g�f�g�t�g�~�q�~���~���t�—�f�—�X�—�N���N�����d�0�á�`�������0�á�`���
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿ0�ù�0�ë�:�á�H�á�V�á�`�ë�`�ù�`���V���H���:���0���0�ù���d�»�Ö�ë�������»�Ö�ë���
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿ»�î�»�à�Å�Ö�Ó�Ö�á�Ö�ë�à�ë�î�ë�ü�á���Ó���Å���»�ü�»�î���d�‚	��²	5�����‚	��²	5�
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿ‚	��‚	��Œ	��š	��¨	��²	��²	��²	+�¨	5�š	5�Œ	5�‚	+�‚	����d���6�N�f�������6�N�f�
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿ��N���@�(�6�6�6�D�6�N�@�N�N�N�\�D�f�6�f�(�f���\���N���d�<�_�l�������<�_�l���
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿ<�w�<�i�F�_�T�_�b�_�l�i�l�w�l�…�b���T���F���<�…�<�w���d�)�×�Y�������)�×�Y���
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿ)�ï�)�á�3�×�A�×�O�×�Y�á�Y�ï�Y�ý�O���A���3���)�ý�)�ï���d�Ò�f���–�����Ò�f���–�
�����ÿÿÿ�ÿÿÿ���ß÷¿ÿ¿ï�ÿÒ�~�Ò�p�Ü�f�ê�f�ø�f���p���~���Œ�ø�–�ê�–�Ü�–�Ò�Œ�Ò�~�
�J�Y�„�Ñ�œ�����Y�„�x���News Serif EE�ê�”
ê�ž
ô�ž
��ž
����ÿ������
�����0�

�J�W�„�Ã�œ�����W�„�l���News Serif EE�ê�”
ê�ž
ô�ž
��ž
����ÿ������
�����a�

�J���“�Ž�«�������“�x���News Serif EE�ê�”
ê�ž
ô�ž
��ž
����ÿ������
�����1�

�J� �à�<�ø����� �à�œ���Helv�Serif EE�ÿ���ÿÿ���ÿ���ÿ²��ÿ"�ÿ�������a����P��
�J�ÿ�†�G�������ÿ�†�H���Helv�Serif EE��ÿ���ÿ²��ÿ��ÿ�����"ˆÿ�������ÿ����3��
�M�Â�Þ�Š
ö�����Â�Þ�È���Helv�Serif EE����������!���! ��!"�ÿ����������øÿP(1)��
�J��
µ�œ
Ý������
µ�„�(�Symbol��ˆY��������������d�°X0Zš�R�ÿ������@�����b��
�J�˜
��à
������˜
��H���Helv�ðÿÿÿ�ÿÿÿ�ÿÿð�ÿÿðÿÿÿ"ˆÿ�����"ˆÿ������������1��
�J�!�Ý�¥�������!�Ý�„�(�Symbol�rif EE����������!���! ��!R�ÿ������������b��
�J�©�¨�ñ�8� ���©�¨�H���Helv�l�rif EE����������!���! ��!"ˆÿ������������2��
�J�g�óÿ�	��!���g�óÿœ���Helv�l�rif EE����������!���! ��!"�ÿ������������P��
�J�ì�‘�4	!�"� �ì�‘�H���Helv�l�rif EE����������!���! ��!"ˆÿ������������2��
�M�˜���`�+�#�!�˜���È���Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ"�ÿ����������øÿP(0)�`
�J�n�áÿ
�ù�$�"�n�áÿœ���Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ"�ÿ������������P�0
�J�µ�w�ý���%�#�µ�w�H���Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ"ˆÿ������������1�0
�J���à�™���&�$���à�„�(�Symbol��ˆY��������������d�°X0Zš�R�ÿ������@�����b��
�J�ƒ�¥�Ë�5�'�%�ƒ�¥�H���Helv�ðÿÿÿ�ÿÿÿ�ÿÿð�ÿÿðÿÿÿ"ˆÿ�����"ˆÿ������������1��
�M�����I�&�(�&�����È���Helv�ðÿÿÿ�ÿÿÿ�ÿÿð�ÿÿðÿÿÿ"ˆÿ�����"�ÿ����������øÿP(a)�ÿ
�J�T���ð�7�)�'�T���œ���Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ"�ÿ�����"�ÿ������0)����P��
�J�±�Ï�ù�_���(�±�Ï�H���Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ"�ÿ�����"ˆÿ������0)����0��SM����������C���Ê�²	����7�,�W�U�à�����ú�ê�F�	
��ê�ú�ú��������,�à�S�W�k	©�U�ã���7�����t�ø�������í�¾�ñ	`�í���ï����������ø�¤���B�D�t�������µ�ù���ñ�����µ�ñ���ù����������7�$�ä�^�ð�����$�î�ý�ï	��î�$�ð��������$�ð�@�/�¿�ä�^�î�
�J�S�ú�Ú�z�����S�ú�H�€�Helv��ß	M�ó�þ�é���������"�ÿ�����"€������� �����P��
�J���a�©�d�������a�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P��������÷�&�â�	�����â�&�÷�
����������&�ú�h�õ�
���&�ú�h�õ�
������������ú�]�ì���	���ì�]�ú����������d�÷�Ø�/�����
�÷�Ø�/���
�����ÿÿÿ�ÿÿÿ�����c���º,÷�ô�÷�ä���Ø���Ø�#�Ø�/�ä�/�ô�/���#�����������÷���÷�ô���d���Î�C���
�����Î�C���
�����ÿÿÿ�ÿÿÿ�����c���º,��ê���Ú���Î�'�Î�7�Î�C�Ú�C�ê�C�ú�7���'���������ú���ê���d�”�Ò�Ì�
�����”�Ò�Ì�
�
�����ÿÿÿ�ÿÿÿ�����c���º,”�î�”�Þ� �Ò�°�Ò�À�Ò�Ì�Þ�Ì�î�Ì�þ�À�
�°�
� �
�”�þ�”�î���d�E�Ò�}�
���
�E�Ò�}�
�
�����ÿÿÿ�ÿÿÿ�����c���º,E�î�E�Þ�Q�Ò�a�Ò�q�Ò�}�Þ�}�î�}�þ�q�
�a�
�Q�
�E�þ�E�î���d�Ò�_�
�—�����Ò�_�
�—�
�����ÿÿÿ�ÿÿÿ�����c���º,Ò�{�Ò�k�Þ�_�î�_�þ�_�
�k�
�{�
�‹�þ�—�î�—�Þ�—�Ò�‹�Ò�{���d�å�/���g�����å�/���g�
�����ÿÿÿ�ÿÿÿ�����c���º,å�K�å�;�ñ�/���/���/���;���K���[���g���g�ñ�g�å�[�å�K���d�³�t�ë�¬�����³�t�ë�¬�
�����ÿÿÿ�ÿÿÿ�����c���º,³���³�€�¿�t�Ï�t�ß�t�ë�€�ë���ë� �ß�¬�Ï�¬�¿�¬�³� �³���
�L�C�}�U�€�����C�}�����Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P  ��
�J� �«�µ�®����� �«�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P��
�J�����?�’���������•���Helv��������� ÿ• +���`�`�YÔX0Z²�"$ÿ������@>����P��
�J� �8�Í�;����� �8�­���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����O��
�J���L�¬�O�������L�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P��
�J���£�•�¦�������£�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P��
�J�ž�����º�����ž���T�¨�Helv��ß	M�ó�þ�é���������"�ÿ�����"©������� �����0��
�J�g�4�Ê�Ü�����g�4�T�¨�Helv��ß	M�ó�þ�é���������"�ÿ�����"©������� �����2��
�J�D� �˜�È�����D� �T�¨�Helv��ß	M�ó�þ�é���������"�ÿ�����"©������� �����1��
�J�=�=�–�­�����=�=�<�p�Helv��ß	M�ó�þ�é���������"�ÿ�����"q������� �����E��
�J�b�å���]�����b�å�H�x�Helv��ß	M�ó�þ�é���������"�ÿ�����"x������� �����H��
�R�‚�´�Ë�²	����‚�´�R�þ�Times New Roman CE������d�°X&<���$ÿ������<&����Obr. 3.38�ÿSM��•���”���~�8�˜"Õ�¯&��7�Þ���ê�•�����Q���=�C�=�°�Ç����������ê�•�	�ð�Ý���Þ�J�����z�¬�Ò�î�����z�¬�Ò�î������������û�ñ
i�_�����û�_�i�ñ

��������7�Ã�g
��®�����8�í�‰�»�á
í�8�Ô��������Ã�®�Œ�g
6
›
��{���7�-�)���f�����­
>���m�­
Õ���m��������-�Š���q�y�)���f���7���û�ê!¢�����ö�Ê�Þ&,	ö�û�ê!,	�������ö�û���Ë�”�¢�ê!,	��7�/�á���‡�	���¥�è�Y�ü�ÿ�è�¥�r��������ˆ�‡�E�„�/�„���á���7���a�" ��
���?�a�á��
á�ö���a����������ë�" ��õ�!���a���7���Œ�5�����	�i�®�5�z	5���Ï�®��������5���T
d�Ô
ý���Œ���7�õ���ð�Ä���
�õ���ë�û�ð���õ�Ä��������õ�Ä�õ�æ�2���ð�������î�…���é�
���î�é���…������������ø�”�"�������ø�”�"��������������"�9�:�����
�"���:�9������������£�ž�õ�Ó�����õ�Ó�£�ž�
 ���������ü�/�å�†�����ü�†�å�/�
 ���������1�.�x�þ�����1�.�x�þ�
 ���������:�W�?�^�����:�^�?�W�
 �������7�9�W�$�|�����9�W���Ù�$�W�9����������9���P�|�D�“�$�W���d�����Q�>���������Q�>�
�����ÿÿÿ�ÿÿÿ�����N���Ôo��"�����%���5���E���Q���Q�"�Q�2�E�>�5�>�%�>���2���"���d�Þ�w���¯�����Þ�w���¯�
�����ÿÿÿ�ÿÿÿ�����N���ÔoÞ�“�Þ�ƒ�ê�w�ú�w�
�w���ƒ���“���£�
�¯�ú�¯�ê�¯�Þ�£�Þ�“���d�Ø�¾���ö�����Ø�¾���ö�
�����ÿÿÿ�ÿÿÿ�����N���ÔoØ�Ú�Ø�Ê�ä�¾�ô�¾���¾���Ê���Ú���ê���ö�ô�ö�ä�ö�Ø�ê�Ø�Ú���d�þ�C�6�{�����þ�C�6�{�
�����ÿÿÿ�ÿÿÿ�����N���Ôoþ�_�þ�O�
�C���C�*�C�6�O�6�_�6�o�*�{���{�
�{�þ�o�þ�_�
�J�G�ä�ã�ü�����G�ä�œ���Helv��+}������(}�������}������
}"�ÿ������������P��
�J�¥�ø�A�������¥�ø�œ���Helv��+}������(}�������}������
}"�ÿ������������P��
�J�í
W�‰�o�����í
W�œ���Helv��+}������(}�������}������
}"�ÿ������������P��
�J�î���Š�µ�����î���œ���Helv��+}������(}�������}������
}"�ÿ������������P��
�J�~�����µ�����~���„���Helv��+}������(}�������}������
}"�ÿ������������a��
�J�Ô�’�X
ª�����Ô�’�„���Helv��+}������(}�������}������
}"�ÿ������������a��
�J�¿���C�*�����¿���„���Helv��+}������(}�������}������
}"�ÿ������������a��
�J�“�����0� ���“���„���Helv��+}������(}�������}������
}"�ÿ������������a��
�J�1�C�…�ë�!���1�C�T�¨�Helv��+}������(}�������}������
}"«�������������3��
�J�(�Ÿ�|�G�"� �(�Ÿ�T�¨�Helv��+}������(}�������}������
}"«�������������3��
�J�"�û�ó�£�#�!�"�û�T�¨�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿ�:\WINDOWS\~IS"«��������ÿ����2�ÿ
�J�R�œ�	
D�$�"�R�œ�T�¨�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿ�:\WINDOWS\~IS"¦��������ÿ����1�ÿ
�J�ƒ�†���6	%�#�ƒ�†�T�°�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿ�:\WINDOWS\~IS"­��������ÿ����0�ÿ
�J�y
C�é
ë�&�$�y
C�T�¨�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿ�:\WINDOWS\~IS"ª��������ÿ����2�ÿ
�J�é�š�Y�J�'�%�é�š�T�°�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿ�:\WINDOWS\~IS"­��������ÿ����1�ÿ
�J�#�1�„�Ù�(�&�#�1�T�¨�Helv�ÿÿÿÿÿÿÿÿÿÿÿÿÿ�:\WINDOWS\~IS"¥��������ÿ����0�ÿ
�R�q�~	�
x
)�'�q�~	£�ú�TimesEEW�f EE�ÿÿÿÿ�:\WINDOWS\~IS"$ÿ�������ÿ����Obr. 3.39�T����'�Ò�Ì�Î�*�(�Ì�Ò�'�Î�
����������'�Î�o�¯�+�)�'�Î�o�¯�
����������o�h���¯�,�*�o�¯���h�
������������h�þ�+�-�+���h�þ�+�
����������þ�+�� p�.�,�þ�+�� p�
������������ó�� p�/�-�� p���ó�
����������#�ù�ñ�˜�0�.�ñ�ù�#�˜������������!�œ�ˆ� �1�/�!�œ�ˆ� ������������‰�A	Î!‹�2�0�‰�‹�Î!A	���������7�-�Õ�	�¤�3�1�Ú�7�f s�Ú�Õ� �s��������Ú�Õ�-�Ê�u�¤�	�d���d�ç�U���Š�4�2�ç�U���Š�
�����ÿÿÿ�ÿÿÿ���,�-�ð���ç�o�ç�`�ò�U���U���U���`���o���~���Š���Š�ò�Š�ç�~�ç�o���d�Ü���� L�5�3�Ü���� L�
�����ÿÿÿ�ÿÿÿ���,�-�ð���Ü�0�Ü�!�å���ô���� ��� !�� 0�� @�� L�ô�L�å�L�Ü�@�Ü�0���d�µ�¿�ç�ñ�6�4�µ�¿�ç�ñ�
�����ÿÿÿ�ÿÿÿ���,�-�ð���µ�Õ�µ�È�¾�¿�Ë�¿�Û�¿�ç�È�ç�Õ�ç�å�Û�ñ�Ë�ñ�¾�ñ�µ�å�µ�Õ���d���°�=�á�7�5���°�=�á�
�����ÿÿÿ�ÿÿÿ���,�-�ð�����È���º���°�$�°�1�°�=�º�=�È�=�Õ�1�á�$�á���á���Õ���È���d�P�•���Æ�8�6�P�•���Æ�
�����ÿÿÿ�ÿÿÿ���,�-�ð���P�­�P�Ÿ�Z�•�h�•�v�•���Ÿ���­���»�v�Æ�h�Æ�Z�Æ�P�»�P�­���d�î�Â�'�û�9�7�î�Â�'�û�
�����ÿÿÿ�ÿÿÿ���,�-�ð���î�Þ�î�Î�ú�Â�
�Â���Â�'�Î�'�Þ�'�î���û�
�û�ú�û�î�î�î�Þ���d���Š�8�¿�:�8���Š�8�¿�
�����ÿÿÿ�ÿÿÿ���,�-�ð�����£���”�
�Š���Š�,�Š�8�”�8�£�8�³�,�¿���¿�
�¿���³���£���d�g�m�˜�ž�;�9�g�m�˜�ž�
�����ÿÿÿ�ÿÿÿ���,�-�ð���g�„�g�v�p�m�~�m���m�˜�v�˜�„�˜�“���ž�~�ž�p�ž�g�“�g�„���d�È!�	û!M	<�:�È!�	û!M	
�����ÿÿÿ�ÿÿÿ���,�-�ð���È!3	È!$	Ò!�	á!�	ð!�	û!$	û!3	û!B	ð!M	á!M	Ò!M	È!B	È!3	��d�� N�3 ��=�;�� N�3 ��
�����ÿÿÿ�ÿÿÿ���,�-�ð���� e�� W�� N�� N�( N�3 W�3 e�3 t�( ��� ��� ��� t�� e�
�J�<�8�Ü�P�>�<�<�8� ���Helv��������������������������ÿÿ"�ÿ������ÿÿ����P�ÿ
�J�½�è�Y���?�=�½�è�œ���Helv��ÿÿ"�ÿ������ÿÿ�����ÿÿÿÿ����"�ÿ������� ����P��
�J�P�ï�ì���@�>�P�ï�œ���Helv��ÿÿ"�ÿ������ÿÿ�����ÿÿÿÿ����"�ÿ������� ����P��
�J�/�·�Ï�Ï�A�?�/�·� ���Helv��ÿÿ"�ÿ������ÿÿ�����ÿÿÿÿ����"�ÿ������� ����P��
�J�Ä�ž�`�¶�B�@�Ä�ž� ���Helv��ÿÿ"�ÿ������ÿÿ�����ÿÿÿÿ����"�ÿ������� ����P��
�J���V�·�n	C�A���V�œ���Helv��ÿÿ"�ÿ������ÿÿ�����ÿÿÿÿ����"�ÿ������� ����P��
�J�l�ô
����D�B�l�ô
 ���Helv��ÿÿ"�ÿ������ÿÿ�����ÿÿÿÿ����"�ÿ������� ����P��
�J�j R��!j�E�C�j R� ���Helv��ÿÿ"�ÿ������ÿÿ�����ÿÿÿÿ����"�ÿ������� ����P��
�J�‡!y	#"‘
F�D�‡!y	 ���Helv��ÿÿ"�ÿ������ÿÿ�����ÿÿÿÿ����"�ÿ������� ����P��
�R���z�µ�t
G�E���z�£�ú�TimesEEW�f EE����ÿÿ�����ÿÿÿÿ����"$ÿ������� ����Obr. 3.40�ÿ����Î�[
‘�¹�H�F�Î�¹�‘�[

����������”�X
O
ª
I�G�”�X
O
ª

����������P
¦
��u�J�H�P
¦
��u�
����������i�����q�K�I�i�����q�
����������¼�¤�Ž�]�L�J�¼�]�Ž�¤�
����������’�¤�z�¥�M�K�’�¤�z�¥�
����������{�¤�����N�L�{�¤�����
������������î�Ä���O�M�����Ä�î�
����������Ó�î�ü!°�P�N�Ó�î�ü!°�
��������d�~�B
µ�y
Q�O�~�B
µ�y

�����ÿÿÿ�ÿÿÿ���oH§²�w²¯~�\
~�N
Š�B
˜�B
¨�B
µ�N
µ�\
µ�l
¨�y
˜�y
Š�y
~�l
~�\
��d�.
‘
e
È
R�P�.
‘
e
È

�����ÿÿÿ�ÿÿÿ���oH§²�w²¯.
«
.
�
:
‘
H
‘
X
‘
e
�
e
«
e
»
X
È
H
È
:
È
.
»
.
«
��d�»�™�ò�Ð�S�Q�»�™�ò�Ð�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯»�³�»�¥�Ç�™�Õ�™�å�™�ò�¥�ò�³�ò�Ã�å�Ð�Õ�Ð�Ç�Ð�»�Ã�»�³���d���i�8� �T�R���i�8� �
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯��ƒ���u�
�i���i�+�i�8�u�8�ƒ�8�“�+� ��� �
� ���“���ƒ���d�ã�T���‹�U�S�ã�T���‹�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯ã�n�ã�`�ï�T�ý�T�
�T���`���n���~�
�‹�ý�‹�ï�‹�ã�~�ã�n���d�O�ã
„���V�T�O�ã
„���
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯„�û
„�î
w�ã
i�ã
[�ã
O�î
O�û
O�
�[���i���w���„�
�„�û
��d�ø�P�/�‡�W�U�ø�P�/�‡�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯ø�j�ø�\���P���P�"�P�/�\�/�j�/�z�"�‡���‡���‡�ø�z�ø�j�
�R�–�Ä�9�¾�X�V�–�Ä�£�ú�TimesEEW�f EE�o@ª·�w½­<kkB±³ù‰¹ª"$ÿ�������ƒ����Obr. 3.41�ÿ
�R�
�Û�­�Õ�Y�W�
�Û�£�ú�TimesEEW�f EE�<kkB±³ù‰¹ª��ÿ�����"$ÿ������r.����Obr. 3.42�ÿ
�J���ý�Ÿ���Z�X���ý�œ���Helv��<kkB±³ù‰¹ª��ÿ�������ÿ�����"�ÿ������r.����P��
�J�O�¦�ë�¾�[�Y�O�¦�œ���Helv��<kkB±³ù‰¹ª��ÿ�������ÿ�����"�ÿ������r.����P��
�J�1
U�Í
m�\�Z�1
U�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J�[�Ï�÷�ç
]�[�[�Ï�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J�G
B�ã
Z
^�\�G
B�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J�ì�Â�ˆ�Ú�_�]�ì�Â�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J���ž�±�¶�`�^���ž�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J�.�o�Ê�‡�a�_�.�o�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J���O�±�g�b�`���O�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J�Í�m�i�…�c�a�Í�m�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J�Ò�·�p�×�d�b�Ò�·�¨� �Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"��������²�����P�k
�J�ä�œ�€�´�e�c�ä�œ�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J�ü!D�˜"\�f�d�ü!D�œ���Helv�k�}��ˆsý��O—�ûH³ 2ýpv{‡��‹g"�ÿ������²�����P�k
�J�5"Û�}"{�g�e�5"Û�H� �Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"¡�������@>����5�"
�J���U�H�õ�h�f���U�H� �Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"¡�������@>����4�0
�J�ú�ÿ���Ÿ�i�g�ú�ÿ�H� �Helv��»�C�õ�”�Ã�ì
õ�C�Ü�
������Î"¡�������£
����2�0
�J�V�œ�å�,�j�h�V�œ�H���Helv��Ú������ ÿ• +���`�`�YÔX0Z²�"“�������@>����6�0
�J�Ú�H
��ø
k�i�Ú�H
T�°�Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"±�������@>����5�0
�J�t�-�ô�Ý�l�j�t�-�T�°�Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"±�������@>����4�0
�J�^
ä�Ö
”�m�k�^
ä�T�°�Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"°�������@>����3�0
�J�|
Ø�å
€
n�l�|
Ø�T�¨�Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"©�������@>����2�0
�J�'�g����
o�m�'�g�T�°�Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"±�������@>����1�0
�J�^�K�Þ�û�p�n�^�K�T�°�Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"°�������@>����0�0
�J�`�	�Ë�¹�q�o�`�	�T�°�Helv��o@ª·�w½­<kkB±³ù‰¹ª��ÿ�����"­�������r.����0��
�J�B�é�à�‰�r�p�B�é�H� �Helv��o@ª·�w½­<kkB±³ù‰¹ª��ÿ�����"��������r.����1������¼�¤�z�d�s�q�¼�d�z�¤������������~�¤�æ�P�t�r�æ�P�~�¤������������†�¬�ú���u�s�†�¬�ú��������������Ï�¬�z�m�v�t�Ï�m�z�¬��������������¥�ì!��w�u�����ì!¥������������Ë�î�ï�Ü�x�v�ï�Ü�Ë�î������������:�¯�(!ê�y�w�:�ê�(!¯�
 ���������~�¨�§�…�z�x�§�…�~�¨������������>�‘�b� �{�y�>�‘�b� �
 �����������T�²���|�z�²�T��������������7�å�’�6�ˆ�}�{�”�’�6�~�6�ˆ�å�’��������6�ˆ�$���Ñ�«�å�’���7�=�í�;�ó�~�|�G�F�;�”�A�”�;�í��������;�í�?�Y�–�ó�=�Š�����ì�‘�������}�ì�‘�����
 ���������ë�i�¾�B�€�~�ë�B�¾�i�
 �����
�J���&�ç�Æ�������&�H� �Helv����������������������������" �������������3����d�©�?�à�v�‚�€�©�?�à�v�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯©�Y�©�K�µ�?�Ã�?�Ó�?�à�K�à�Y�à�i�Ó�v�Ã�v�µ�v�©�i�©�Y���d�s�Ž�ª�Å�ƒ���s�Ž�ª�Å�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯s�¨�s�š���Ž���Ž���Ž�ª�š�ª�¨�ª�¸���Å���Å���Å�s�¸�s�¨���d�Í�/���f�„�‚�Í�/���f�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯Í�I�Í�;�Ù�/�ç�/�÷�/���;���I���Y�÷�f�ç�f�Ù�f�Í�Y�Í�I���d�h�•�Ÿ�Ì�…�ƒ�h�•�Ÿ�Ì�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯h�¯�h�¡�t�•�‚�•�’�•�Ÿ�¡�Ÿ�¯�Ÿ�¿�’�Ì�‚�Ì�t�Ì�h�¿�h�¯���d�Î�y���°�†�„�Î�y���°�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯Î�“�Î�…�Ú�y�è�y�ø�y���…���“���£�ø�°�è�°�Ú�°�Î�£�Î�“���d�ª�Ò�á�	�‡�…�ª�Ò�á�	�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯ª�ì�ª�Þ�¶�Ò�Ä�Ò�Ô�Ò�á�Þ�á�ì�á�ü�Ô�	�Ä�	�¶�	�ª�ü�ª�ì���d� �u�W�¬�ˆ�†� �u�W�¬�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯ ��� ���,�u�:�u�J�u�W���W���W�Ÿ�J�¬�:�¬�,�¬� �Ÿ� �����d�ç�û���2�‰�‡�ç�û���2�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯ç���ç���ó�û���û���û�����������%���2���2�ó�2�ç�%�ç�����d���Ø�M���Š�ˆ���Ø�M���
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯��ò���ä�"�Ø�0�Ø�@�Ø�M�ä�M�ò�M���@���0���"���������ò���d�Ú!‰��"À�‹�‰�Ú!‰��"À�
�����ÿÿÿ�ÿÿÿ���oH§²�w²¯Ú!£�Ú!•�æ!‰�ô!‰��"‰��"•��"£��"³��"À�ô!À�æ!À�Ú!³�Ú!£�
�J�‡�ç�Ë�w�Œ�Š�‡�ç�D���Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"ˆÿ������@>����0�ÿ
�J���›�T�+���‹���›�D���Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"ˆÿ������ÿç����1�ÿ
�J�£�™�ç�)�Ž�Œ�£�™�D���Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"ˆÿ������ÿç����2�ÿ
�J�‚�e�Æ�å�����‚�e�@�€�Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"}�������ÿç����3�ÿ
�J�. D�Î \���Ž�. D� ���Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"�ÿ������ÿç����P�ÿ
�J�ƒ é�Ç y�‘���ƒ é�D���Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"ˆÿ������@>����4�ÿ
�J�´ 
�ø ��’���´ 
�D���Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"ˆÿ������ÿç����5�ÿ
�J���O�Z�ß�“�‘���O�D���Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"ˆÿ������ÿç����6�ÿ
�J�x��	¼�£	”�’�x��	D���Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"ˆÿ������ÿç����7�ÿ
�J�·�Ÿ�û�/�•�“�·�Ÿ�D���Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"ˆÿ������ÿç����8�ÿ
�J�å!0
)"À
��”�å!0
D���Helv�ÿçüçc¾s¿ÿÿ?ýÿçüçc¾s¿ÿÿ?ýÿçü"ˆÿ������ÿç����9�ÿSM��q���p���0��þ€#N�ø!��)�$�Ü�O�Ö��������������Ÿ�Ü�$�8�X
Ö�O�ç���)�P�Ð�?�ã��������������¢�Ð�7�Ü�?�Ü�P�ã���-�þ
Ð�ö�Ô��������������ç�Ð�þ
Û�þ
™�þ
Í�ö�Ô���7�ô
ß�§�ê�����"�ùþ)
Ú�§�Ú�"�g��������‘�ß�ô
ñ�ô
ê�§�Ú���7�™�à�-�ê����� �úþ�
Û�™�Û��
h��������«�à�-�ò�-�ê�™�Û���7�+�Ô�1�å�����ÿ�ü�o���ÿ���7����������£�Ô�+�<�e
å�1�ò���)�Ý�D�º
.�	�������������	´�Ý�D�¯�.�º
O���-�J�òþT�ç	
������������'�.ÿJ�òþh�ç	T�
�T�
���7�J�òþT�Ð	��	�ä�¼�D
	�ä�b���	����������<ÿJ�òþh�Ð	T�
���7�E�»�b�Æ���
� �øúR�ï� �t�y�ï��������M�»�T�_�E�Æ�b�¾���7���£�Ö ½�
���}�áÿ]!±�m ±�}�É��������Ö £�Á�Á���½�Î ½���)�Ê�˜�Ó É��������������Ó œ�Ð�˜�Ê�À�µ É���7�Ï £��#½���
�H áÿ("±�8!±�("É��������Ï £�ä"Á��#½�× ½���7��"Ð�b#�������"É�$$Å��#Å��"G��������r"Ð��"��&#
�b#!���)��"Ï�k#ú��������������s"Ï��"ú�!#ú�k#0���)�Ó�Óÿ¼����������������­�«�Ô���Ó�Óÿ¼�«���7�Ì�Ûÿž�������C�Vþ÷�&�C�¾ÿ��&��������ž�­�Ì�ÛÿÌ���ž�®���)�L�=ÿ×�Q��������������L�R�—�=ÿP�Q�×�x���%�%�7þ"�Î��������������Y�7þ%�Î�"�Æ���7�à�[�Å
b�����à�Ú�6�Ã��	Ú�à�O��������Å
@�Ð�b�à�[�í�®���7���œ�å	Í�����‘�½üm
Ò���Ò�m
Ç��������Ð�œ�Þ	��å	����Í���7�
�b�ï�ˆ�����
�è�`�ð�5�è�
�l��������ï�]�ú�ˆ�
�b���»���)���R�÷�[��������������L�É���R�ì�[�÷�s���7�1�²���ë�����¯�Êü§�ñ�«�ñ�§�Ý����������²���5���;�1�ë���7�è�Ö�2�á�������Ëý^�á�2�á���Ö����������Ö�è�/���á�2�á���)���«��
Í��������������ø�«��
P��
����Í���)�ì�ß�6�ñ����������������ß�ì�C�{�ñ�6�ñ���)�¢���\�8��������������¢�É�õ�8�7���\�����7�¢�	�T�?�����¸�˜�<	¬
z�¬
¸�¢��������T�	�'�8�1�?�¢�É���7�<�ß�Â�ê� ���ò�Ôý†�ê�<�ê�†�ß��������†�ß�Â�N�ò�ê�<�ê���)�Y�ß�£�ê�!������������Œ�ß�£�?���ê�Y�ê���7�~�Ø���Û�"� �»���Þ���»���Ì����������~�æ�g�Û�P�Û���Ø���%���ß���ã�#�!������������å�X�ã���ß���)�8�Á�D�ú�$�"����������+�Á�+�F�D�<�8�ú���7�`�8þÇ�½�%�#�Ÿ�5ùØ�¯�Ÿ�qÿ;�¯��������W�8þß�ù�`�½�Ç�µ���7�D�LÿÐ�B�&�$�i���ƒ�K�ö���i�­��������D�Y���Lÿ_�B�Ð�q���7�W�³�F�Å�'�%���­ûX�ó���Ò�ô�ó��������í�³�À�|�W�Å�F�¾���7�ž�²�2�¾�(�&�¨�ÏûJ�ó�J�á�ù�ó��������à�²���m�2�½�ž�¾���%�f�³�F�Å�)�'����������í�³�f�Å�F�Å���%�R�³�_�Í�*�(����������Ø�³�_�Í�R�¾���7�ë�¶�Ù�ö�+�)�”�'�Ü���”���8����������ë�¶�]�ö�e�î�Ù�¹�����Þ�¬�]�9�,�*�Þ�¬�]�9������������]�³�ä�9�-�+�ä�³�]�9����������7�E�»�S�Æ�.�,�b�øúû�ï�û�t�/�ï��������I�»�%�_�S�Æ�E�¾�����=�¾�a�¿�/�-�=�¾�a�¿������������D�Â�E�Æ�0�.�D�Â�E�Æ����������)�Ë ”��#Å�1�/����������Ë ”�ý"”��#¼��!Å���d�	�"ÿ>�Wÿ2�0�	�"ÿ>�Wÿ
�����ÿÿÿ�ÿÿÿ���ON*��FSR	�<ÿ	�-ÿ��"ÿ#�"ÿ2�"ÿ>�-ÿ>�<ÿ>�Kÿ2�Wÿ#�Wÿ��Wÿ	�Kÿ	�<ÿ��d�0�ßþe��ÿ3�1�0�ßþe��ÿ
�����ÿÿÿ�ÿÿÿ���ON*��FSR0�ùþ0�êþ;�ßþJ�ßþY�ßþe�êþe�ùþe��ÿY��ÿJ��ÿ;��ÿ0��ÿ0�ùþ��d�É�4�þ�i�4�2�É�4�þ�i�
�����ÿÿÿ�ÿÿÿ���ON*��FSRÉ�N�É�?�Ô�4�ã�4�ò�4�þ�?�þ�N�þ�]�ò�i�ã�i�Ô�i�É�]�É�N���d�Ö�”��	É�5�3�Ö�”��	É�
�����ÿÿÿ�ÿÿÿ���ON*��FSRÖ�®�Ö�Ÿ�á�”�ð�”�ÿ�”��	Ÿ��	®��	½�ÿ�É�ð�É�á�É�Ö�½�Ö�®���d�>�ë�s� �6�4�>�ë�s� �
�����ÿÿÿ�ÿÿÿ���ON*��FSR>���>�ö�I�ë�X�ë�g�ë�s�ö�s���s���g� �X� �I� �>���>�����d�î�ª�#�ß�7�5�î�ª�#�ß�
�����ÿÿÿ�ÿÿÿ���ON*��FSRî�Ä�î�µ�ù�ª���ª���ª�#�µ�#�Ä�#�Ó���ß���ß�ù�ß�î�Ó�î�Ä���d�š���Ï�<�8�6�š���Ï�<�
�����ÿÿÿ�ÿÿÿ���ON*��FSRš�!�š���¥���´���Ã���Ï���Ï�!�Ï�0�Ã�<�´�<�¥�<�š�0�š�!���d�„�«�¹�à�9�7�„�«�¹�à�
�����ÿÿÿ�ÿÿÿ���ON*��FSR„�Å�„�¶���«�ž�«�­�«�¹�¶�¹�Å�¹�Ô�­�à�ž�à���à�„�Ô�„�Å���d�U�¹	Š�î	:�8�U�¹	Š�î	
�����ÿÿÿ�ÿÿÿ���ON*��FSRU�Ó	U�Ä	`�¹	o�¹	~�¹	Š�Ä	Š�Ó	Š�â	~�î	o�î	`�î	U�â	U�Ó	��d�é�����N�;�9�é�����N�
�����ÿÿÿ�ÿÿÿ���ON*��FSRé�3�é�$�ô�������������$���3���B���N���N�ô�N�é�B�é�3���d���ó
E�(�<�:���ó
E�(�
�����ÿÿÿ�ÿÿÿ���ON*��FSR��
���þ
��ó
*�ó
9�ó
E�þ
E�
�E���9�(�*�(���(�������
���d�î	õ�#
*�=�;�î	õ�#
*�
�����ÿÿÿ�ÿÿÿ���ON*��FSRî	��î	��ù	õ��
õ��
õ�#
��#
��#
���
*��
*�ù	*�î	��î	����d�ª
��ß
S�>�<�ª
��ß
S�
�����ÿÿÿ�ÿÿÿ���ON*��FSRª
8�ª
)�µ
��Ä
��Ó
��ß
)�ß
8�ß
G�Ó
S�Ä
S�µ
S�ª
G�ª
8���d�á
´���é�?�=�á
´���é�
�����ÿÿÿ�ÿÿÿ���ON*��FSRá
Î�á
¿�ì
´�û
´�
�´���¿���Î���Ý�
�é�û
é�ì
é�á
Ý�á
Î���d�Œ�À�Á�õ�@�>�Œ�À�Á�õ�
�����ÿÿÿ�ÿÿÿ���ON*��FSRŒ�Ú�Œ�Ë�—�À�¦�À�µ�À�Á�Ë�Á�Ú�Á�é�µ�õ�¦�õ�—�õ�Œ�é�Œ�Ú���d�é	;��
p�A�?�é	;��
p�
�����ÿÿÿ�ÿÿÿ���ON*��FSRé	U�é	F�ô	;��
;��
;��
F��
U��
d��
p��
p�ô	p�é	d�é	U���d�Ö
Ï�����B�@�Ö
Ï�����
�����ÿÿÿ�ÿÿÿ���ON*��FSRÖ
é�Ö
Ú�á
Ï�ð
Ï�ÿ
Ï���Ú���é���ø�ÿ
��ð
��á
��Ö
ø�Ö
é���d�2
¬�g
á�C�A�2
¬�g
á�
�����ÿÿÿ�ÿÿÿ���ON*��FSR2
Æ�2
·�=
¬�L
¬�[
¬�g
·�g
Æ�g
Õ�[
á�L
á�=
á�2
Õ�2
Æ���d���Ë�T���D�B���Ë�T���
�����ÿÿÿ�ÿÿÿ���ON*��FSR��å���Ö�*�Ë�9�Ë�H�Ë�T�Ö�T�å�T�ô�H���9���*�����ô���å���d���Ä�N�ù�E�C���Ä�N�ù�
�����ÿÿÿ�ÿÿÿ���ON*��FSR��Þ���Ï�$�Ä�3�Ä�B�Ä�N�Ï�N�Þ�N�í�B�ù�3�ù�$�ù���í���Þ���d�ú�Ð�/���F�D�ú�Ð�/���
�����ÿÿÿ�ÿÿÿ���ON*��FSRú�ê�ú�Û���Ð���Ð�#�Ð�/�Û�/�ê�/�ù�#�����������ú�ù�ú�ê���d�=�½�r�ò�G�E�=�½�r�ò�
�����ÿÿÿ�ÿÿÿ���ON*��FSR=�×�=�È�H�½�W�½�f�½�r�È�r�×�r�æ�f�ò�W�ò�H�ò�=�æ�=�×���d���$�Å�Y�H�F���$�Å�Y�
�����ÿÿÿ�ÿÿÿ���ON*��FSR��>���/�›�$�ª�$�¹�$�Å�/�Å�>�Å�M�¹�Y�ª�Y�›�Y���M���>���d�Ö�!���V�I�G�Ö�!���V�
�����ÿÿÿ�ÿÿÿ���ON*��FSRÖ�;�Ö�,�á�!�ð�!�ÿ�!���,���;���J�ÿ�V�ð�V�á�V�Ö�J�Ö�;���d�h�Ô���	�J�H�h�Ô���	�
�����ÿÿÿ�ÿÿÿ���ON*��FSRh�î�h�ß�s�Ô�‚�Ô�‘�Ô���ß���î���ý�‘�	�‚�	�s�	�h�ý�h�î���d�'�È�\�ý�K�I�'�È�\�ý�
�����ÿÿÿ�ÿÿÿ���ON*��FSR'�â�'�Ó�2�È�A�È�P�È�\�Ó�\�â�\�ñ�P�ý�A�ý�2�ý�'�ñ�'�â���d�f�Å�›�ú�L�J�f�Å�›�ú�
�����ÿÿÿ�ÿÿÿ���ON*��FSRf�ß�f�Ð�q�Å�€�Å���Å�›�Ð�›�ß�›�î���ú�€�ú�q�ú�f�î�f�ß���d�ì�¹�!�î�M�K�ì�¹�!�î�
�����ÿÿÿ�ÿÿÿ���ON*��FSRì�Ó�ì�Ä�÷�¹���¹���¹�!�Ä�!�Ó�!�â���î���î�÷�î�ì�â�ì�Ó���d�þ�B�3�w�N�L�þ�B�3�w�
�����ÿÿÿ�ÿÿÿ���ON*��FSRþ�\�þ�M�	�B���B�'�B�3�M�3�\�3�k�'�w���w�	�w�þ�k�þ�\���d���ª�<�ß�O�M���ª�<�ß�
�����ÿÿÿ�ÿÿÿ���ON*��FSR��Ä���µ���ª�!�ª�0�ª�<�µ�<�Ä�<�Ó�0�ß�!�ß���ß���Ó���Ä���d���&�F�[�P�N���&�F�[�
�����ÿÿÿ�ÿÿÿ���ON*��FSR��@���1���&�+�&�:�&�F�1�F�@�F�O�:�[�+�[���[���O���@���d� �A�U�v�Q�O� �A�U�v�
�����ÿÿÿ�ÿÿÿ���ON*��FSR �[� �L�+�A�:�A�I�A�U�L�U�[�U�j�I�v�:�v�+�v� �j� �[���d�~�%ÿ³�ZÿR�P�~�%ÿ³�Zÿ
�����ÿÿÿ�ÿÿÿ���ON*��FSR~�?ÿ~�0ÿ‰�%ÿ˜�%ÿ§�%ÿ³�0ÿ³�?ÿ³�Nÿ§�Zÿ˜�Zÿ‰�Zÿ~�Nÿ~�?ÿ��d�'� �\�U�S�Q�'� �\�U�
�����ÿÿÿ�ÿÿÿ���ON*��FSR'�:�'�+�2� �A� �P� �\�+�\�:�\�I�P�U�A�U�2�U�'�I�'�:���d�Ô�M�	�‚�T�R�Ô�M�	�‚�
�����ÿÿÿ�ÿÿÿ���ON*��FSRÔ�g�Ô�X�ß�M�î�M�ý�M�	�X�	�g�	�v�ý�‚�î�‚�ß�‚�Ô�v�Ô�g���d�
�«�B�à�U�S�
�«�B�à�
�����ÿÿÿ�ÿÿÿ���ON*��FSR
�Å�
�¶���«�'�«�6�«�B�¶�B�Å�B�Ô�6�à�'�à���à�
�Ô�
�Å���d�Ø�<�
�q�V�T�Ø�<�
�q�
�����ÿÿÿ�ÿÿÿ���ON*��FSRØ�V�Ø�G�ã�<�ò�<���<�
�G�
�V�
�e���q�ò�q�ã�q�Ø�e�Ø�V���d�°�®�å�ã�W�U�°�®�å�ã�
�����ÿÿÿ�ÿÿÿ���ON*��FSR°�È�°�¹�»�®�Ê�®�Ù�®�å�¹�å�È�å�×�Ù�ã�Ê�ã�»�ã�°�×�°�È���d�8�*�m�_�X�V�8�*�m�_�
�����ÿÿÿ�ÿÿÿ���ON*��FSR8�D�8�5�C�*�R�*�a�*�m�5�m�D�m�S�a�_�R�_�C�_�8�S�8�D���d�E���z�G�Y�W�E���z�G�
�����ÿÿÿ�ÿÿÿ���ON*��FSRE�,�E���P���_���n���z���z�,�z�;�n�G�_�G�P�G�E�;�E�,���d�E�ª�z�ß�Z�X�E�ª�z�ß�
�����ÿÿÿ�ÿÿÿ���ON*��FSRE�Ä�E�µ�P�ª�_�ª�n�ª�z�µ�z�Ä�z�Ó�n�ß�_�ß�P�ß�E�Ó�E�Ä���d�Ê�”�ÿ�É�[�Y�Ê�”�ÿ�É�
�����ÿÿÿ�ÿÿÿ���ON*��FSRÊ�®�Ê�Ÿ�Õ�”�ä�”�ó�”�ÿ�Ÿ�ÿ�®�ÿ�½�ó�É�ä�É�Õ�É�Ê�½�Ê�®���d�¸�U�í�Š�\�Z�¸�U�í�Š�
�����ÿÿÿ�ÿÿÿ���ON*��FSR¸�o�¸�`�Ã�U�Ò�U�á�U�í�`�í�o�í�~�á�Š�Ò�Š�Ã�Š�¸�~�¸�o���d�>��þs�Pþ]�[�>��þs�Pþ
�����ÿÿÿ�ÿÿÿ���ON*��FSR>�5þ>�&þI��þX��þg��þs�&þs�5þs�Dþg�PþX�PþI�Pþ>�Dþ>�5þ��d�Æ�”�û�É�^�\�Æ�”�û�É�
�����ÿÿÿ�ÿÿÿ���ON*��FSRÆ�®�Æ�Ÿ�Ñ�”�à�”�ï�”�û�Ÿ�û�®�û�½�ï�É�à�É�Ñ�É�Æ�½�Æ�®���d�)�«�^�à�_�]�)�«�^�à�
�����ÿÿÿ�ÿÿÿ���ON*��FSR)�Å�)�¶�4�«�C�«�R�«�^�¶�^�Å�^�Ô�R�à�C�à�4�à�)�Ô�)�Å���d�/�§�d�Ü�`�^�/�§�d�Ü�
�����ÿÿÿ�ÿÿÿ���ON*��FSR/�Á�/�²�:�§�I�§�X�§�d�²�d�Á�d�Ð�X�Ü�I�Ü�:�Ü�/�Ð�/�Á���d�P�§�…�Ü�a�_�P�§�…�Ü�
�����ÿÿÿ�ÿÿÿ���ON*��FSRP�Á�P�²�[�§�j�§�y�§�…�²�…�Á�…�Ð�y�Ü�j�Ü�[�Ü�P�Ð�P�Á���d�µ�˜�ê�Í�b�`�µ�˜�ê�Í�
�����ÿÿÿ�ÿÿÿ���ON*��FSRµ�²�µ�£�À�˜�Ï�˜�Þ�˜�ê�£�ê�²�ê�Á�Þ�Í�Ï�Í�À�Í�µ�Á�µ�²���d�Â £�÷ Ø�c�a�Â £�÷ Ø�
�����ÿÿÿ�ÿÿÿ���ON*��FSRÂ ½�Â ®�Í £�Ü £�ë £�÷ ®�÷ ½�÷ Ì�ë Ø�Ü Ø�Í Ø�Â Ì�Â ½���d�_"Ë�”"��d�b�_"Ë�”"��
�����ÿÿÿ�ÿÿÿ���ON*��FSR_"å�_"Ö�j"Ë�y"Ë�ˆ"Ë�”"Ö�”"å�”"ô�ˆ"��y"��j"��_"ô�_"å���d�ç!ß��"��e�c�ç!ß��"��
�����ÿÿÿ�ÿÿÿ���ON*��FSRç!ù�ç!ê�ò!ß��"ß��"ß��"ê��"ù��"���"���"��ò!��ç!��ç!ù���d��#â�5#��f�d��#â�5#��
�����ÿÿÿ�ÿÿÿ���ON*��FSR�#ü��#í��#â��#â�)#â�5#í�5#ü�5#��)#���#���#���#���#ü���d�K#��€#6�g�e�K#��€#6�
�����ÿÿÿ�ÿÿÿ���ON*��FSRK#��K#��V#��e#��t#��€#��€#��€#*�t#6�e#6�V#6�K#*�K#����d�æ"ž��#Ó�h�f�æ"ž��#Ó�
�����ÿÿÿ�ÿÿÿ���ON*��FSRæ"¸�æ"©�ñ"ž��#ž��#ž��#©��#¸��#Ç��#Ó��#Ó�ñ"Ó�æ"Ç�æ"¸���d�Ü"€��#µ�i�g�Ü"€��#µ�
�����ÿÿÿ�ÿÿÿ���ON*��FSRÜ"š�Ü"‹�ç"€�ö"€��#€��#‹��#š��#©��#µ�ö"µ�ç"µ�Ü"©�Ü"š���d�» „�ð ¹�j�h�» „�ð ¹�
�����ÿÿÿ�ÿÿÿ���ON*��FSR» ž�» ��Æ „�Õ „�ä „�ð ��ð ž�ð ­�ä ¹�Õ ¹�Æ ¹�» ­�» ž���d�±�„�æ�¹�k�i�±�„�æ�¹�
�����ÿÿÿ�ÿÿÿ���ON*��FSR±�ž�±���¼�„�Ë�„�Ú�„�æ���æ�ž�æ�­�Ú�¹�Ë�¹�¼�¹�±�­�±�ž���d�/�š�d�Ï�l�j�/�š�d�Ï�
�����ÿÿÿ�ÿÿÿ���ON*��FSR/�´�/�¥�:�š�I�š�X�š�d�¥�d�´�d�Ã�X�Ï�I�Ï�:�Ï�/�Ã�/�´���d�»�t�ð�©�m�k�»�t�ð�©�
�����ÿÿÿ�ÿÿÿ���ON*��FSR»�Ž�»���Æ�t�Õ�t�ä�t�ð���ð�Ž�ð���ä�©�Õ�©�Æ�©�»���»�Ž���d�·�ºÿì�ïÿn�l�·�ºÿì�ïÿ
�����ÿÿÿ�ÿÿÿ���ON*��FSR·�Ôÿ·�ÅÿÂ�ºÿÑ�ºÿà�ºÿì�Åÿì�Ôÿì�ãÿà�ïÿÑ�ïÿÂ�ïÿ·�ãÿ·�Ôÿ��d�Ÿ�“�Ô�È�o�m�Ÿ�“�Ô�È�
�����ÿÿÿ�ÿÿÿ���ON*��FSRŸ�­�Ÿ�ž�ª�“�¹�“�È�“�Ô�ž�Ô�­�Ô�¼�È�È�¹�È�ª�È�Ÿ�¼�Ÿ�­���d���$�C�Y�p�n���$�C�Y�
�����ÿÿÿ�ÿÿÿ���ON*��FSR��>���/���$�(�$�7�$�C�/�C�>�C�M�7�Y�(�Y���Y���M���>���d�‚�½�·�ò�q�o�‚�½�·�ò�
�����ÿÿÿ�ÿÿÿ���ON*��FSR‚�×�‚�È���½�œ�½�«�½�·�È�·�×�·�æ�«�ò�œ�ò���ò�‚�æ�‚�×�
�R�þ�õ	ž�õ
��p�þ�õ	 ���Times New Roman CE�ÿÿÿÿÿÿÿÿÿÿÿÿá��ÿ������ÿû����Obr. 3.49��Arial CE,34,11,0,0,0,0,0

$\frac 12u^3-u^2+\frac 23$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac{13}{16}$Arial CE,34,11,0,0,0,0,0

$=\left( \left| \matrix -\frac 2{\sqrt{13}} & \frac 3{\sqrt{13}} \\ \frac 3{\sqrt{13}} & \frac 2{\sqrt{13}}\endmatrix \right| ,-\left| \matrix 0 & \frac 3{\sqrt{13}} \\ 0 & \frac 2{\sqrt{13}}\endmatrix \right| ,\left| \matrix 0 & -\frac 2{\sqrt{13}} \\ 0 & \frac 3{\sqrt{13}}\endmatrix \right| ,0\right) =\left( -1,0,0,0\right) $SM��6���5�����æÿþ"��¶���7�,���]�#	����E�þþ-���E���¹����������E���”�T�,�#	]�È�������)���G�������)���G����������7�S���ˆ	j�����®����
B��
-�f����������ˆ	��d�j�a���S�P���7�˜�¬���Ô�������w�Ù�‡	ú�‡	Ù����������ú�§�¿�Ô�˜�¬���¨���7�¯�7�g	
	����€���^	§�o�§�^	›��������g	7�3	é�¯�
	]�P�����ý� �t�������ý� �t������������7�����	�ð�	���•�4�Ý�¬�9�¬�Ý�ð��������	���¶�����ð���–���������ó���
�������ó���� ���������R�T���Ì���	���Ì�R�T�� ���������
�Ì�ô�q���
�ô�Ì�
�q�� �������7���"���•�
���¶�d�Ž�ô
Ž�¬�¢
d����������C�¦
•���"���Š���7�,�Ñ�‚�õ�����J�
�ö	±� �
�J�ß��������,�¢�w�Ñ�¿�õ�‚�Ð�����%���è�›���
�%�›�è���� ���������‚�t�½�Ó�����‚�Ó�½�t�� ���������Ñ���@�™�����@���Ñ�™�� ���������a�¡�T�Ì�����a�Ì�T�¡�� ���������†	k�¿�������†	��¿�k�� ���������M�æÿ¬�h�����M�h�¬�æÿ� ���������Ò�?�v	z�����v	?�Ò�z�� �������7�ä�7�—
D�����ä�7�J�Q	—
7�ä�D��������ä�D�ä�$�T
	�—
7����� �-�"�m����� �m�"�-�� �����������‹�"�C�������C�"�‹�� ���������Ù�Ê�Ý�<�����Ý�<�Ù�Ê�� ���������—
“�q�/�����—
/�q�“�� �������7�#�6�§�~�������‚�Æ�n���ø�«�n�������� �E�#�6�2�~�§�`���7�	�Ì�ð�������\�¹�ð�í�¦�í�ð�Ò��������ð�Ì�i���µ���	�Ì������	j�’�ˆ�����’�j��	ˆ�� ���������œ�,�X�Ò�����X�,�œ�Ò�� ���������´���þ"µ�����´���þ"µ�� �������-�.�¶�µ�q� ���
��������.�q�D�=�j���—�ã�µ�¶���-�b�¶�é�q�!���
��������b�q�x�=�ž���Ë�ã�é�¶�����n�����‡�"� �����n�‡����������-���o�ã�¨�#�!�
����������¨�6�Ž�p�„�¯���ã�o���-�ý�«�Ü�ô�$�"�
��������ý�ô�/�Ó�i�Æ�¨�À�Ü�«���d�N�¥���Ö�%�#�N�¥���Ö�
�����ÿÿÿ�ÿÿÿ�����	�����N�½�N�°�Y�¥�f�¥�t�¥���°���½���Ë�t�Ö�f�Ö�Y�Ö�N�Ë�N�½���d�B�K�s�|�&�$�B�K�s�|�
�����ÿÿÿ�ÿÿÿ�����	�����B�c�B�V�M�K�Z�K�h�K�s�V�s�c�s�q�h�|�Z�|�M�|�B�q�B�c���d�p�¹�¡�ê�'�%�p�¹�¡�ê�
�����ÿÿÿ�ÿÿÿ�����	�����p�Ñ�p�Ä�{�¹�ˆ�¹�–�¹�¡�Ä�¡�Ñ�¡�ß�–�ê�ˆ�ê�{�ê�p�ß�p�Ñ���d�+�ì�\���(�&�+�ì�\���
�����ÿÿÿ�ÿÿÿ�����	�����+���+�÷�6�ì�C�ì�Q�ì�\�÷�\���\���Q���C���6���+���+�����d���†�C�·�)�'���†�C�·�
�����ÿÿÿ�ÿÿÿ�����	�������ž���‘���†�*�†�8�†�C�‘�C�ž�C�¬�8�·�*�·���·���¬���ž���d�B�K�s�|�*�(�B�K�s�|�
�����ÿÿÿ�ÿÿÿ�����	�����B�c�B�V�M�K�Z�K�h�K�s�V�s�c�s�q�h�|�Z�|�M�|�B�q�B�c���d�O	
�€	>�+�)�O	
�€	>�
�����ÿÿÿ�ÿÿÿ�����	�����O	%�O	��Z	
�g	
�u	
�€	��€	%�€	3�u	>�g	>�Z	>�O	3�O	%���d�~	ì�¯	��,�*�~	ì�¯	��
�����ÿÿÿ�ÿÿÿ�����	�����~	��~	÷�‰	ì�–	ì�¤	ì�¯	÷�¯	��¯	��¤	��–	��‰	��~	��~	����d�|
��­
O�-�+�|
��­
O�
�����ÿÿÿ�ÿÿÿ�����	�����|
6�|
)�‡
��”
��¢
��­
)�­
6�­
D�¢
O�”
O�‡
O�|
D�|
6���d�Ì�(�ý�Y�.�,�Ì�(�ý�Y�
�����ÿÿÿ�ÿÿÿ�����	�����Ì�@�Ì�3�×�(�ä�(�ò�(�ý�3�ý�@�ý�N�ò�Y�ä�Y�×�Y�Ì�N�Ì�@���d�ç�}���®�/�-�ç�}���®�
�����ÿÿÿ�ÿÿÿ�����	�����ç�•�ç�ˆ�ò�}�ÿ�}�
�}���ˆ���•���£�
�®�ÿ�®�ò�®�ç�£�ç�•���d�„�'�µ�X�0�.�„�'�µ�X�
�����ÿÿÿ�ÿÿÿ�����	�����„�?�„�2���'�œ�'�ª�'�µ�2�µ�?�µ�M�ª�X�œ�X���X�„�M�„�?���d�Õ�·���è�1�/�Õ�·���è�
�����ÿÿÿ�ÿÿÿ�����	�����Õ�Ï�Õ�Â�à�·�í�·�û�·���Â���Ï���Ý�û�è�í�è�à�è�Õ�Ý�Õ�Ï���d�‘�'�Â�X�2�0�‘�'�Â�X�
�����ÿÿÿ�ÿÿÿ�����	�����‘�?�‘�2�œ�'�©�'�·�'�Â�2�Â�?�Â�M�·�X�©�X�œ�X�‘�M�‘�?���d�Š�I�»�z�3�1�Š�I�»�z�
�����ÿÿÿ�ÿÿÿ�����	�����Š�a�Š�T�•�I�¢�I�°�I�»�T�»�a�»�o�°�z�¢�z�•�z�Š�o�Š�a���d�é�·���è�4�2�é�·���è�
�����ÿÿÿ�ÿÿÿ�����	�����é�Ï�é�Â�ô�·���·���·���Â���Ï���Ý���è���è�ô�è�é�Ý�é�Ï���d�Ý�}���®�5�3�Ý�}���®�
�����ÿÿÿ�ÿÿÿ�����	�����Ý�•�Ý�ˆ�è�}�õ�}���}���ˆ���•���£���®�õ�®�è�®�Ý�£�Ý�•���d�ö�þ�'�/�6�4�ö�þ�'�/�
�����ÿÿÿ�ÿÿÿ�����	�����ö���ö�	���þ���þ���þ�'�	�'���'�$���/���/���/�ö�$�ö���
�R�x�f�ú�i���5�x�f�‚���TimesEEW�f EE��������€d�Ý�}���®�"$ÿ�������x��üÿObr. 3.48��SM����������(�þÿL�ì�Ö�������K�o�Ô�������Ô�o�K�
 �������7���»�Ã�Ó�������¯�v�÷�Ã�¯���Ó����������Ó���3�Ü�»�Ã�¯�������É�L���������É�L���
 �������d�ê�Í�)�������ê�Í�)���
�����ÿÿÿ�ÿÿÿ������ ÿË�®ê�ë�ê�Û�ø�Í���Í���Í�)�Û�)�ë�)�ý���������ø���ê�ý�ê�ë���d�Â�¡�û�Ú�����Â�¡�û�Ú�
�����ÿÿÿ�ÿÿÿ������ ÿË�®Â�¼�Â�¬�Í�¡�Ý�¡�í�¡�û�¬�û�¼�û�Ì�í�Ú�Ý�Ú�Í�Ú�Â�Ì�Â�¼�
�J�(�¢�½�¥�����(�¢�•���Helv��~�f���jY\�
,����RYˆYÔXÎ<��"$ÿ������<Î����P��
�J�Æ�y�J���	���Æ�y�H� �Helv��Õ�Õ�Ê�â�Ê�ð�Ê�û�Õ�û�â�û�ð�"¢��������û����0��
�J�Ë�v�`�y�
���Ë�v�•���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P��
�J�s
ñ�÷
‰���	�s
ñ�H�˜�Helv��Õ�Õ�Ê�â�Ê�ð�Ê�û�Õ�û�â�û�ð�"—��������û����1��
�J�E�ß�Â�â���
�E�ß�}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����a��
�J�ó�L�p
O�
���ó�L�}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����a��
�J�����–�¯���������H�˜�Helv��Õ�Õ�Ê�â�Ê�ð�Ê�û�Õ�û�â�û�ð�"—��������û����1��
�J���B���â���
���B�H� �Helv��Õ�Õ�Ê�â�Ê�ð�Ê�û�Õ�û�â�û�ð�"¢��������û����0������y�ä���å�����y�ä���å�
��������d�µ	G�î	€�����µ	G�î	€�
�����ÿÿÿ�ÿÿÿ������ ÿË�®µ	b�µ	R�À	G�Ð	G�à	G�î	R�î	b�î	r�à	€�Ð	€�À	€�µ	r�µ	b���d�®	Ç�ç	������®	Ç�ç	��
�����ÿÿÿ�ÿÿÿ������ ÿË�®®	â�®	Ò�¹	Ç�É	Ç�Ù	Ç�ç	Ò�ç	â�ç	ò�Ù	��É	��¹	��®	ò�®	â���d�G�À�€�ù�����G�À�€�ù�
�����ÿÿÿ�ÿÿÿ������ ÿË�®G�Û�G�Ë�R�À�b�À�r�À�€�Ë�€�Û�€�ë�r�ù�b�ù�R�ù�G�ë�G�Û���d�
�Ç�C�������
�Ç�C���
�����ÿÿÿ�ÿÿÿ������ ÿË�®
�â�
�Ò���Ç�%�Ç�5�Ç�C�Ò�C�â�C�ò�5���%�������
�ò�
�â���������S�º�����S�º������0���������Ý�Ü�(�½�����(�½�Ý�Ü��0���������É	‰�Í	Á�����É	Á�Í	‰��0�����
�M�7	þÿÙ
������7	þÿ¢���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����P(a)��
�J�<���¹�
�����<���}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����0��
�J�‚	Þ�ÿ	á�����‚	Þ�}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����a��
�J�á�æ�^�é�����á�æ�}���Helv��~�f���jY\�
,����RYˆYÔX0Z²�"$ÿ������@>����1��
�M�4�ö�‰	ù�����4�ö�U���Helv��~�f���jY\�
,����RYˆYÔXÎD��"$ÿ������DÎ��ÿÿr(a)������%���‡�������%���‡���
������
�R�R�é�Ô�ì�����R�é�‚���TimesEEW����jY\�
,����RYˆYÔXöN��"$ÿ������Nö��üÿObr. 3.30������ò�…�n
†�����ò�…�n
†�
����������J���Â�������J���Â���
������Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( \frac 13\right) =\overline{P_0^{,,}P_1^{,,}}$Times New Roman CE,18,12,0,0,0,0,0

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

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

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

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

$^{\prime }\left( 1\right) =\overline{a_1}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

$3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$3\,\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 1\right) =3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =3\,\overline{P_0P_1}$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =M.I^T(u)=$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Be_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\BF I\left( u\right) =\left( \matrix F_0\left( u\right)  & F_1\left( u\right)  & G_0\left( u\right)  & G_1\left( u\right) \endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\BF M=\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_3=\overline{a_1}=\left( x_{a1},y_{a1},z_{a1},0\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_2=\overline{a_0}=\left( x_{a0},y_{a0},z_{a0},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \left\{ P_0,P_1,\overline{a_0},\overline{a_1}\right\} ,\BF I\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$\overset{1}\to{\underset{i=0}\to{\sum }}F_i\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\BF M\BF .\BF I^T\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$\infty =P_0\,F_0\left( u\right) +P_1\,F_1\left( u\right) +\overline{a_0}\,G_0\left( u\right) +\overline{a_1}\,G_1\left( u\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\left| \overline{t_i}\right| =\left| \overline{P_{i-1}P_{i+1}}\right| $Arial CE,34,11,0,0,0,0,0

$\overline{b_i}=\overline{P_{i-1}P_i},\quad \overline{c_i}=\overline{P_iP_{i+1}}$Arial CE,34,11,0,0,0,0,0

$\overline{P_iA_i}=\overline{b_i}+\overline{c_i}=\overline{d_i}\quad $Helv,34,11,0,0,0,0,0

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

$\overline{a_i}=k\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$k=\frac{\left| \overline{b_i}\right| }{\left| \overline{d_i}\right| }\cos \varphi $Arial CE,34,12,0,0,0,0,0

$=\frac{\overline{b_i}.\overline{a_i}}{\left| \overline{b_i}\right| \left| \overline{a_i}\right| }=\frac{\overline{b_i}.\overline{d_i}}{\left| \overline{b_i}\right| \left| \overline{d_i}\right| }=\frac{\overline{b_i}.\left( \overline{b_i}+\overline{c_i}\right) }{\left| \overline{b_i}\right| \left| \overline{b_i}+\overline{c_i}\right| }$Arial CE,34,11,0,0,0,0,0

$\cos \varphi $Arial CE,34,11,0,0,0,0,0

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

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

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

$\overline{b_i}\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$\left( P_0\quad P_{1\quad }\overline{a_0}\quad \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_2},\overline{P_1P_3}$Helv,34,11,0,0,0,0,0

$-\frac 16u^3+\frac 12u^2-\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$-\frac 12u^3+\frac 12u^2+\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$+\frac 16u^3$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Co_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\frac 13\left( \frac 12\left( P_0+P_2\right) +2P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 13\left( \frac 12\left( P_1+P_3\right) +2P_2\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 0\right) =\frac 12\left( P_2-P_0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 1\right) =\frac 12\left( P_3-P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 2\delta u^3$Arial CE,34,11,0,0,0,0,0

$\frac{2\beta _1^3}\delta \left( 1-3u+3u^2-u^3\right) $Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [\beta _2+4\beta _1^2+4\beta _1+\left( 6-\beta _1^3-6\beta _1\right) u-$Arial CE,34,11,0,0,0,0,0

$-\left( 3\beta _2+6\beta _1^3+6\beta _1^2\right) u^2+2\left( \beta _2+\beta _1^3+\beta _1^2+\beta _1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [2+6\beta _1u+\left( 3\beta _2+6\beta _1^2\right) u^2-$Helv,34,11,0,0,0,0,0

$2\left( \beta _2+\beta _1^2+\beta _1+1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Ba_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\delta =\beta _2+2\beta _1^3+4\beta _1^2+4\beta _1+2\neq 0$Arial CE,34,12,0,0,0,0,0

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

$\overset{3}\to{\underset{i=0}\to{\sum }}h_iP_iPl_{i3}\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

$H\left( u\right) =\overset{3}\to{\underset{i=0}\to{\sum }}h_iPl_{i3}\left( u\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\frac{\overline{R}\left( u\right) }{H\left( u\right) }=\left( \frac{X\left( u\right) }{H\left( u\right) },\frac{Y\left( u\right) }{H\left( u\right) },\frac{Z\left( u\right) }{H\left( u\right) },1\right) =\left( x\left( u\right) ,y\left( u\right) ,z\left( u\right) ,1\right) $Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Pl_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iP_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{\overline{R}\left( u\right) }{H\left( u\right) }$Arial CE,34,11,0,0,0,0,0

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{|\overline{PO}|}{|\overline{P_1O}|}$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}\left( 1\right) =\overline{^2r}\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =k\,\overline{^2r}^{\prime }\left( 0\right) ,k\neq 0$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =\overline{^2r}^{\prime }\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) ,\left( P_1\ P_2\ k\,\overline{a_1}\ \overline{a_2}\right) $Arial CE,34,11,0,0,0,0,0
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������Arial CE,34,11,0,0,0,0,0

$\overline{a_0}\ \overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}\ \overline{a_2}$Arial CE,34,11,0,0,0,0,0

$\overline{a_2}\ \overline{a_3}$Arial CE,34,11,0,0,0,0,0

$\overline{a_3}\ \overline{a_4}$Arial CE,34,11,0,0,0,0,0

$\overset{k}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overset{n}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}\ \ \overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}=P_1-P_0=(1,0,1,0)\quad \overline{P_2P_3}=P_3-P_2=(-1,0,1,0)$Century Schoolbook,18,12,0,0,0,0,0

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

$\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$\overline{P_2P_3}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

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

$\overline{r}^{\prime }$Century Schoolbook,18,11,0,0,0,0,0

$\sqrt{\frac 94+1}=\sqrt{\frac{13}4}=\frac{\sqrt{13}}2$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\left( \frac 12\right) =\left( \left| \matrix \frac 32 & 1 \\ 0 & 0\endmatrix \right| ,-\left| \matrix 0 & 1 \\ -2 & 0\endmatrix \right| ,\left| \matrix 0 & \frac 32 \\ -2 & 0\endmatrix \right| ,0\right) =$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) |=\sqrt{4+9}=\sqrt{13}$Arial CE,34,11,0,0,0,0,0

$=\left| \matrix 0 & \frac 32 & 1 \\ -2 & 0 & 0 \\ 0 & -12 & 0\endmatrix \right| =24$Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}(\frac 12)=\frac{\overline{\,r\,}^{\prime }\left( \frac 12\right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| }=\frac{\left( 0,\frac 32,1,0\right) }{\frac{\sqrt{13}}2}=(0,\frac 3{\sqrt{13}},\frac 2{\sqrt{13}},0)$Arial CE,34,11,0,0,0,0,0

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

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

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

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

$\left( \frac 12\right) =P\left( \frac 12\right) =\left( \frac 14,\frac 12,\frac 12,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( 0,\frac 32,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( -2,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime }$Century Schoolbook,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Helv,34,12,0,0,0,0,0

$\frac 12$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$P\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =$Arial CE,34,11,0,0,0,0,0

$\frac{\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) }{\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| }=\frac{\left( 0,-2,3,0\right) }{\sqrt{13}}=\left( 0,-\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| ^3}=\frac{\sqrt{13}}{\left( \frac{\sqrt{13}}2\right) ^3}=\frac 8{13}$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac 1{^1k}=\frac{13}8$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^2k=\frac{\left( \overline{\,r\,}^{\prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime \prime }\left( \frac 12\right) \right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| ^2}=\frac{24}{13}$Times New Roman CE,18,14,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( \frac 34,\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

$\left( \frac 12\right) =\left( 0,\frac 32,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac 32$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -6,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =216$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,1,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac 83$Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56+\frac 12u-\frac 12u^2,\ \frac 16+\frac 12u+\frac 12u^2-\frac 13u^3,\frac 23-u^2+\frac 23u^3,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 56,\frac 16,\frac 23,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56,\frac 56,\frac 13,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( \frac{23}{24},\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\left( \frac 12-u,\frac 12+u-u^2,-2u+2u^2,0\right) $Century Schoolbook,18,12,0,0,0,0,0
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	2

	[fnt]

		Times New Roman CE

		220

		0
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	[algn]

		1

		2
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		0

		0

	[spc]

		33

		266

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	Z<\a>kladn<\m> text

	0

	0

[tag]

	<\X><\a>dka
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	[fnt]

		Times New Roman CE

		220

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		34

		385

		2

		0

		0

		2

		100

	[brk]

		68
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		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,

		 

		 K<\h>

	Z<\a>kladn<\m> text

	0

	0

[tag]

	Zna<\h>ka
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	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		288

		288

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1
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		360

		2
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		24

		1

		2

		,
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	Zna<\h>ka
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		Times New Roman

		240

		0

		49152
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		1

		2

		288

		288

		288

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*5>

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2
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	<\H><\m>slo seznamu
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	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		360

		360

		360

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		<*:>.

		360

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	<\H><\m>slo seznamu
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	Podnadpis

	7

	[fnt]

		Times New Roman CE

		240

		0

		49169
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		1

		2

		0

		0

		0

	[spc]

		36

		674

		2

		73

		73

		2

		100

	[brk]

		68

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		2

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	Z<\a>kladn<\m> text

	0

	0

[tag]

	Nadpis

	8

	[fnt]

		TimesEEW

		260

		0

		16401

	[algn]

		1

		2

		0

		0

		0

	[spc]

		36

		720

		2

		141

		73

		2

		100

	[brk]

		80

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		1

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	Podnadpis

	0

	0

[tag]

	Z<\a>hlav<\m>

	9

	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2

		,
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	Z<\a>hlav<\m>

	0
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	Pata
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	[fnt]

		Times New Roman

		240

		0

		49152

	[algn]

		1

		2

		0

		0

		0

	[spc]

		33

		273

		2

		0

		0

		2

		100

	[brk]

		4

	[line]

		8

		0

		2

		0

		1

		1

		1

		10

		10

		1

	[spec]

		0

		0

		

		0

		2

		1

		0

		0

		0

		0

	[nfmt]

		24

		1

		2
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		15205
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		0
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		0
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		8245

		1

		5568

		10533
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		1

		1

		0

		0

		4865

		62914

		100

		0

		384

		258

		0

		0

		1

		16

		22175

		24

		22175

		32

		22175

		40

		22175

		48

		22175

		56

		22175

		8

		22175

		2388

		0

		5250

		7260

		10185

		9675

		65522

		65319

		0

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		18432

		27749

		118

		25939

		26994

		8294

		17733

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		120

		0

		0

		0

		60249

		0

		0

		1

		56

		56

		357

		720

		2

		1

		0

		28134

		22630

		22550

		0

		22695

		1882

		22695

		115

		22575

		192

		22575

		418

		22591

		487

		22591

		288

		22575

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		5340

		4336

		4280

		154

		153

		155

		151

		0

		0

		8

		22167

		24

		22167

		32

		22167

		40

		22167

		16

		22167

		48

		22167

		0

		0

		.sdw

		65522

		217

		0
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	536870976

	6995

	2933

	10490

	5138
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	[frmname]

		Frame232

	[frmlay]

		5138

		3495

		1

		0

		0

		1

		2933

		0

		0

		2

		0

		48

		32

		8240

		1

		6995

		10490

		0

	[isd]

		.X479
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		1

		1

		0

		0

		3337

		63563

		100

		0

		384

		258

		0

		0

		1

		16

		22175

		24

		22175

		32

		22175

		40

		22175

		48

		22175

		56

		22175

		8

		22175

		2376

		0

		6675

		2955

		10140

		5130

		165

		195

		0

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		21248

		28025

		28514

		108

		87

		8294

		17733

		0

		0

		0

		0

		0

		0

		0

		0

		0

		4608

		225

		0

		0

		0

		36610

		0

		0

		1

		56

		56

		357

		720

		2

		1

		0

		4950

		22630

		22550

		0

		22695

		1882

		22695

		115

		22575

		192

		22575

		418

		22591

		487

		22591

		288

		22575

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65

		255

		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162

		0

		0

		0

		1948

		612

		608

		154

		153

		155

		151

		1

		0

		8

		22167

		24

		22167

		32

		22167

		40

		22167

		16

		22167

		48

		22167

		0

		0
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		65341
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	10520
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		2940

		1

		0

		0

		1

		7801

		0

		0

		2

		0

		4

		28

		6656

		1

		7580

		10520

		0
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		.X480
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		1

		1

		0

		0

		2860

		63038

		100

		0

		384

		258

		0

		0

		1

		16

		22175

		24

		22175

		32

		22175

		40

		22175

		48

		22175

		56

		22175

		8

		22175

		2344

		0

		7260

		7335

		10170

		9900

		45

		75

		9

		5

		65535

		255

		65535

		255

		0

		0

		0

		0

		10

		0

		0

		21504

		28009

		29541

		17733

		87

		8294

		17733

		0

		0

		0

		0

		0

		0

		0

		0

		0

		8704

		232

		0

		0

		0

		65282

		0

		0

		1

		56

		56

		357

		720

		2

		1

		0

		28054

		22630

		22550

		0

		22695

		1882

		22695

		115

		22575

		192

		22575

		418

		22591

		487

		22591

		288

		22575

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114

		255

		0

		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026

		255

		255

		255

		255

		128

		57825

		225

		24415

		95

		194

		0

		8417

		0

		16289

		0

		41377

		0

		49664

		0

		49408

		150

		49408

		194

		25088

		225

		0

		255

		65
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		129

		255

		161

		159

		192

		127

		53970

		210

		20303

		79

		129

		0

		160

		0

		17026

		0

		33153

		0

		32768

		0

		40704

		130

		33280

		128

		16384

		128

		0

		128

		34

		161

		65

		194

		128

		128

		130

		64

		49344

		192

		16448

		64

		45520

		161

		41440

		117

		45266

		106

		49856

		124

		49538

		104

		49281

		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94

		16656

		96

		24674

		161

		16738

		129

		12640

		129

		8544

		98

		8546

		82

		41634

		162
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		5340

		4336

		4280
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		65206
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		192
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		487
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		288

		22575

		1

		0

		0

		17151

		30

		33279

		0

		65535

		0

		65280

		0

		65280

		178

		65280

		255

		32768

		255

		0

		255

		16225

		255

		129

		255

		255

		255

		255

		128

		49344

		192

		0

		255

		1

		49407

		206

		49407

		182

		49919

		129

		65535

		194

		65474

		145

		65473

		213

		65473

		255

		61378

		255

		61920

		255

		57568

		255

		49121

		255

		49663

		253

		49407

		228

		65535

		255

		36751

		143

		33535

		160

		33023

		128

		49151

		24

		65535

		128

		65408

		128

		65410

		202

		65408

		255

		58017

		255

		57792

		255

		49087

		255

		40930

		255

		32767

		255

		33535

		194

		63479

		247

		32896

		128

		16639

		112

		33279

		65

		33279

		0

		65535

		0

		65345

		50

		65346

		199

		65280

		255

		49215

		255

		40833

		226

		32896

		255

		33472

		255

		17151

		249

		16639

		160

		61423

		239

		29298

		114
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		17151

		30

		25314

		0

		49087

		0

		65280

		0

		65280

		178

		57344

		224

		32768

		255

		33089

		255

		16705

		255

		17026
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		57825
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		95
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		124
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		104
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		151

		49791

		188

		45681

		207

		40863

		224

		41408

		224

		40930

		222

		37359

		235

		40930

		200

		45746

		178

		12079

		47

		24703

		79

		25249

		82

		25216

		16

		33410

		63

		25151

		31

		24892

		62

		24631

		94
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<+B><:P10,121,>



>

[elay]

[l1]

	0

[pg]

	13

	33 0 115 0 0 1 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	66 0 146 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	92 675 57 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	121 0 46 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	156 0 55 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	190 0 9 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	202 0 0 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	225 0 100 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	244 5 5 512 0 0 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	276 0 40 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	301 0 163 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	334 0 30 0 0 1 0 65533 2 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	339 50 5 1025 0 0 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

[edoc]

@<\X><\a>dka@<:I0,0,0,0><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.1<-!><+!> Fergusonova <-!><+!>kubika<-!> (kubick<\}> interpola<\h>n<\}> obl<\z>k) 

<:f>



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Fergusonova kubika je interpola<\h>n<\a> <\h>iara ur<\h>en<\a> za<\h>iato<\h>n<\}>m a koncov<\}>m bodom a vektormi doty<\h>n<\m>c v t<\}>chto bodoch. Interpol<\a>cia je ur<\h>en<\a> kubick<\}>mi Hermitov<\}>mi polyn<\s>mami (obr. 3.30).



<+C><:I0,0,0,0><:S+-1><:#216,9073><:f180,,>



<+C><:I0,0,0,0><:S+-2><:A4>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<:A29><-!><-'><-!><-!><-'><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>0<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>0<-'><:f>, 

<:f,BHelv,>y<+'>0<-'><:f>, <:f,BHelv,>z<+'>0<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>P<+'>1<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>1<-'><:f>, 

<:f,BHelv,>y<+'>1<-'><:f>, <:f,BHelv,>z<+'>1<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A28>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A27>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<-!><-'><-!><-!><-'><-'><:A26>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	<:A25>, kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>		F<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<+&>3<:f,BHelv,><-&>-3u<+&>2<-&>+1<:f>	<:f,BHelv,>F<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-2u<+&>3<-&>+3u<+&>2  

<-&><:f><+&><:f,BHelv,>	<-&><:f><:A30>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				<:f,BHelv,>G<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-2u<+&>2<-&>+u	<:f>	<:f,BHelv,>G<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-u<+&>2



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+&><:f,BHelv,>				<-&><:f>s<\z> Hermitove interpola<\h>n<\i> polyn<\s>my



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>	<-&><:f>modelovan<\}> <\z>tvar	<:A12><:A31>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3291,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A32>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Plat<\m>		<:f,2News Serif EE,><:A11>(<:f,BHelv,>0<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f,2News Serif EE,> 

	<:A8>(<:f,BHelv,>1<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>1 

<:f,2News Serif EE,><-'> <:f,2Times New Roman CE,>	<-'> <:f><:A9><:A10><:f,2Times New Roman CE,>	<:A7><:A33>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-1><:R>	Za<\h>iato<\h>n<\}>m bodom obl<\z>ka Fergusonovej kubiky je bod <:f,BHelv,>P<+'>0<-'><:f>, koncov<\}>m bodom bod 

<:f,BHelv,>P<+'>1<-'><:f>.  Vektor doty<\h>nice v bode <:f,BHelv,>P<+'>0<-'><:f> je vektor 

<:A34>, v bode <:f,BHelv,>P<+'>1<-'><:f> vektor <:A35>. Geometrick<\i> vlastnosti modelovan<\i>ho obl<\z>ka stanovuj<\z> podmienky pre ur<\h>enie koeficientov pou</^>it<\}>ch interpola<\h>n<\}>ch polyn<\s>mov. N<\a>zov<+!> Hermitove polyn<\s>my<-!> je odvod

en<\}> z mena matematika Hermita, ktor<\}> u</^> v 19. storo<\h><\m> poznal uveden<\i> polyn<\s>my a pou</^>il ich pri interpol<\a>cii funkci<\m>. Aplikovan<\}> generuj<\z>ci princ<\m>p sa naz<\}>va Hermitova kubick<\a> interpol<\a>cia. S<\z>radnice vn<\z>t

orn<\}>ch bodov obl<\z>ka Fergusonovej kubiky mo</^>no ur<\h>i</]> v<\}>po<\h>tom z bodovej funkcie pre hodnoty krivo<\h>iarych s<\z>radn<\m>c pr<\m>slu</Z>n<\}>ch bodov z intervalu (<:f,BHelv,>0,1<:f>).	



<+C><:S+-1><:#2117,9073>	Vo v<\d><\h></Z>ine praktick<\}>ch aplik<\a>ci<\m> je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> len usporiadanou mno</^>inou vlastn<\}>ch bodov, ktor<\}>mi m<\a> prech<\a>dza</]>. Vektory doty<\h>n<\m>c ur<\h>uj<\z>ce zakrivenie (prv<\z> krivos</]>) v danom bode modelovanej 

<\h>iary s<\z> volen<\i> empiricky a ich vo</~>ba sp<\t>sobuje kon</Z>trukt<\i>rom nezanedbate</~>n<\i> probl<\i>my, preto</^>e v<\}>znamne ovplyv<\r>uj<\z> tvar v<\}>slednej 

<\h>iary. V kvalitnej</Z><\m>ch CAD syst<\i>moch je zabezpe<\h>en<\a> mo</^>nos</]> ur<\h>ovania vektorov doty<\h>n<\m>c v z<\a>vislosti od riadiaceho 

<\z>tvaru - usporiadanej mno</^>iny vlastn<\}>ch bodov tak, aby mala v<\}>sledn<\a> interpola<\h>n<\a> 

<\h>iara "k</~>udn<\}> priebeh", kop<\m>ruj<\z>ci bez v<\d><\h></Z><\m>ch extr<\i>mov tvar riadiacej lomenej 

<\h>iary. Jednou z met<\s>d ur<\h>ovania vektorov doty<\h>n<\m>c v bodoch interpola<\h>nej 

<\h>iary je <+!>Akimova interpol<\a>cia<-!>.



<+C><:S+-1>	Nech <:f,BHelv,>P<+'>i-2<-'> P<+'>i-1<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f> je 

<\h>as</]> lomenej <\h>iary ur<\h>enej bodmi riadiaceho <\z>tvaru interpola<\h>nej 

<\h>iary (obr. 3.31). V bode <:f,BHelv,>P<+'>i<-'><:f> ur<\h><\m>me vektor doty<\h>nice Akimovou kon</Z>trukciou. N<\a>jdeme body 

<:f,BHelv,>A<+'>i<-'><:f>, <:f,BHelv,>B<+'>i<-'><:f> a<:f,BHelv,> C<+'>i<-'><:f>, pre ktor<\i> plat<\m>



<+C><:S+-1><:#96,4151><:f80,,>



<+C><:S+311><:#311,4151> <:f,BHelv,>	P<+'>i-2<-'>P<+'>i-1 <-'><:f,rSymbol,><\G> <:f,BHelv,>P<+'>i<-'>P<+'>i+1<-'> 

<:f><:f,rSymbol,>=<:f><:f,BHelv,>A<+'>i<-'><:f> 



<+C><:S+311><:#311,4151><:f,BHelv,>	P<+'>i-1<-'>P<+'>i<-'> <:f><:f,rSymbol,> <\G> <:f><:f,BHelv,>P<+'>i+1<-'>P<+'>i+2 

<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>B<+'>i<-'><:f> 



<+C><:S+311><:#311,4151>	<:f,BHelv,>A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> <:f,rSymbol,><\G> 

<:f><:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'> <:f><:f,rSymbol,>=<:f><:f,BHelv,>C<+'>i<-'><:f> 



<:S+311><:#311,4151>	<:f,BHelv,>t<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>i<-'><:f> 

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



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:#264,4151>	<-'>ak je <:f,BHelv,>C<+'>i<-'><:f>  nevlastn<\}> bod, potom



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:f,BHelv,>	A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> || <:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'><:f> || 

<:f,BHelv,>t<+'>i<-'><:f> ,<:A36>



<+C><:S+-1><:#792,9073>V prv<\}>ch (posledn<\}>ch) dvoch bodoch usporiadanej postupnosti bodov riadiaceho 

<\z>tvaru treba vektor doty<\h>nice ur<\h>i</]> inou met<\s>dou, napr. ako vektor doty<\h>nice obl<\z>ka ku</^>e</~>ose<\h>ky (paraboly) prech<\a>dzaj<\z>ceho prv<\}>mi (posledn<\}>mi) tromi bodmi.



<+C><:S+-1>	In<\}> sp<\t>sob ur<\h>enia vektorov doty<\h>nice je <+!>D-interpol<\a>cia<-!>, pri ktorej je vektor doty<\h>nice 

<:A39> v bode <:f,BHelv,>P<+'>i<-'> <:f>ur<\h>en<\}> ako line<\a>rna kombin<\a>cia vektorov tvoren<\}>ch dan<\}>m bodom a bodmi riadiaceho 

<\z>tvaru <:f,BHelv,>P<+'>i-1<-'><:f> (predch<\a>dzaj<\z>ci) a <:f,BHelv,>P<+'>i+1<:f> 

<-'>(nasleduj<\z>ci) (obr. 3.32).



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-2>	<:A37>



<+C><:S+-2>	<:A38>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3599,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A40>	<:A41>	<:f,rSymbol,>j=<:f,"Math C,><\X><:f><:A47>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3348,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A43><:A42>



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



<+C><:S+-1>Vektor <:A44> je kolm<\}> priemet vektora <:A45> do vektora s<\z><\h>tu 

<:A46>. 



<+C><:S+-1>	Interpola<\h>n<\a> kubika, ktorej vektory doty<\h>n<\m>c riadiaceho 

<\z>tvaru <:A48> s<\z> ur<\h>en<\i> D-interpol<\a>ciou, a ktorej interpola<\h>n<\i> polyn<\s>my s<\z> Hermitove, sa naz<\}>va 

<+!>D-splajn kubika<-!>.



<+C><:S+-1><:#797,9073><:f,2Times New Roman CE,><+!>	Owerhauserova kubika <-!>je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou n-ticou bodov a Hermitovou interpol<\a>ciou, pri<\h>om vektory doty<\h>n<\m>c 

<\h>iary s<\z> ur<\h>en<\i> len v za<\h>iato<\h>nom a koncovom bode 

<\h>iary. <:f>



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5.2 <:f220,2Times New Roman CE,0,0,0>B<:f220,2TimesNewRomanPS,0,0,0><\h><:f220,2Times New Roman CE,0,0,0>zierova kubika<:f> 

<-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073><:f220,2Times New Roman CE,0,0,0>B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierova kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> </Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru. Aproxim<\a>cia je ur<\h>en<\a> Bern</Z>tejnov<\}>mi kubick<\}>mi polyn<\s>mami (obr. 3.33).<:f>



<+C><:I0,0,0,0><:S+-1><:#183,6163><:f160,,>



<+C><:I0,0,0,0><:S+-1><:#269,6163>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>,P<+'>1 <-'>,P<+'>2 <-'>,P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,6163>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2 <-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,6163>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<+C><:S+-2><:R><:#418,6163>			<:f,BHelv,>Be<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-u)<+&>3<-&><:f>	<:f,BHelv,>	Be<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u(1-u)<+&>2<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,>			<:f,BHelv,>Be<+'>23<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<-&>(1-u)<:f>	<:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&><:f>		<:A24>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,><:#396,9073>			s<\z> B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejnove aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2><:R>	modelovan<\}> <\z>tvar	<:A16><:A23>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>	<:A22>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0 

<-'><:f>	<:A15>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>3<-'><:f>	<:A14><:A21>		<:A13><:A20>



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>0<-'><:f> a vektor doty<\h>nice obl<\z>ka v tomto bode je 

<:A19>. Koncov<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>1<-'><:f>, vektor doty<\h>nice je 

<:A18>. Uveden<\i> geometrick<\i> vlastnosti modelovan<\i>ho kubick<\i>ho obl<\z>ka zaru<\h>uj<\z> pou</^>it<\i> 

<+!>Be<-!><+!>rn</Z>tejnove polyn<\s>my<-!> rusk<\i>ho matematika B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejna z roku 1912. V</Z>eobecn<\}> vzorec pre ur<\h>enie t<\}>chto polyn<\s>mov<:f,2Times New Roman CE,> stup<\r>a<:f,BHelv,> n<:f,2Times New Roman CE,>

 je<:f>



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



<+C><:S+-1><:#96,9073><:f80,,>



<+B><:S+-1><:f,BHelv,>Be<+'>in <-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,> <:A219><:f> pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,...,n,<:f> kde <:f,BHelv,>n<:f> je stupe<\r>.



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>Homog<\i>nne s<\z>radnice vn<\z>torn<\}>ch bodov B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierovej kubiky s krivo<\h>iarymi s<\z>radnicami<:f220,2Times New Roman CE,0,0,0> z intervalu 

<:f>(<:f,BHelv,>0,1<:f>)<:f,2Times New Roman CE,> mo</^>no n<\a>js</]> z bodovej funkcie v<\}>po<\h>tom. Bod B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky zostroj<\m>me pomocou kon</Z>trukcie naz<\}>vanej<+!> algoritmus

 Boor - de Casteljau <-!>(obr. 3.34). <:f>



<+C><:S+-1>	Nech <:A17> je krivo<\h>iara s<\z>radnica h</~>adan<\i>ho bodu kubiky z intervalu (0,1). V jednej tretine d<\e></^>ky od za<\h>iato<\h>n<\i>ho bodu ka</^>dej z 

<\z>se<\h>iek P<+'>0<-'>P<+'>1 <-'>, P<+'>1<-'>P<+'>2 <-'>, P<+'>2<-'>P<+'>3<-'> le</^>ia body P<+'>0<-'>', P<+'>1<-'>', P<+'>2<-'>' ur<\h>uj<\z>ce nov<\}> riadiaci 

<\z>tvar, ktor<\}> zredukujeme obdobnou kon</Z>trukciou na <\z>se<\h>ku P<+'>0<-'>''P<+'>1<-'>'' a 

<\o>alej na bod B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovho obl<\z>ka 

<:A217>. Pre vektor doty<\h>nice v tomto bode plat<\m> <:A6><:A5>.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5<-!><+!>.3 Coonsova B-splajn kubika <-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Coonsova B-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> 

</Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru.  Aproxim<\a>cia  je  ur<\h>en<\a>  Coonsov<\}>mi  kubick<\}>mi  polyn<\s>mami (obr. 3.35).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5665>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>P<+'>1 <-'>P<+'>2 <-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5665>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<:f,rSymbol,><-!>=<:f>(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5665>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,5665><:f80,,>



@<\X><\a>dka@<+C><:S+-2><:R><:f240,BHelv,>			<:f220,BHelv,>Co<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,><:A220>



@<\X><\a>dka@<+C><:S+-2><:A50><:f220,BHelv,>	<:f220,BHelv,>Co<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



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



@<\X><\a>dka@<+C><:S+-2><:f,BHelv,>			Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A51>



<+C><:S+-2><:f,BHelv,>			Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A52>			<:A53>



<:S+-2><:#396,9073>			s<\z> Coonsove aproxima<\h>n<\i> polyn<\s>my



<:S+-2><:#144,9073><:f80,,>



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A54>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>:		<:A55>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,><:A56>	<:f><:f,BHelv,>	<:A59><:A60>



<+C><:S+-2><:f,BHelv,>		<:A57><:f>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:A58>		<:A61><:A62>.	



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



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod </]>a</^>nice prech<\a>dzaj<\z>cej vrcholom 

<:f,BHelv,>P<+'>1<-'><:f> a stredom strany <:f,BHelv,>P<+'>0<-'>P<+'>2<:f> 

<-'>trojuholn<\m>ka <:f,BHelv,>P<+'>0<-'>P<+'>1<-'>P<+'>2<:f> <-'>le</^>iaci v jednej tretine d<\e></^>ky 

</]>a</^>nice od vrchola <:f,BHelv,><-'>P<+'>1<-'><:f> (anti</]>a</^>isko trojuholn<\m>ka). Koncov<\}> bod obl<\z>ka je anti</]>a</^>isko trojuholn<\m>ka 

<:f,BHelv,>P<+'>1<-'>P<+'>2<:f,BHelv,><-'><-'>P<+'>3<-'><:f><:f,2Times New Roman CE,> na 

</]>a</^>nice prech<\a>dzaj<\z>cej <:f,2News Serif EE,>vrcholom <:f,BHelv,>P<+'>2 

<-'><:f>a stredom strany <:f,BHelv,>P<+'>1<-'>P<+'>3<-'><:f>.<-'><-'><-'> Vektory doty<\h>n<\m>c v t<\}>chto bodoch s<\z> koline<\a>rne s vektormi 

<:A49>. Geometriu modelovan<\i>ho obl<\z>ka zaru<\h>uj<\z> <+!>Coonsove polyn<\s>my<-!> pomenovan<\i> pod</~>a americk<\i>ho po<\h><\m>ta<\h>ov<\i>ho grafika Coonsa, ktor<\i> s<\z> B-splajn kubick<\}>mi polyn<\s>mami.<-'>



<+C><:S+-1><:R1,12,1,563,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1587,9073>	Skuto<\h>nos</]>, </^>e modelovan<\a> <\h>iara neobsahuje </^>iadny z bodov riadiaceho 

<\z>tvaru a pri modelovan<\m> nie je dostato<\h>ne zrejm<\a> poloha za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, predstavuje ur<\h>it<\z> nev<\}>hodu pri praktickom pou</^><\m>van<\m> B-splajn kub<\m>k v kon</Z>truovan<\m> s podporou po<\h><\m>ta<\h>

ov. P<\t>vodn<\}> riadiaci <\z>tvar, usporiadan<\z> </Z>tvoricu bodov {<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>} mo</^>no <-!><-'><-!><-'><-!><-'><-!><-'>nahradi</]> nov<\}>m 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<+'>2<-'><:f><:f,BHelv,><+'> <-'>, Q<+'>3<-'><:f>}, ktor<\}> zostroj<\m>me tak, aby body 

<:f,BHelv,>P<+'>0<-'><-!><-'><-!><-'><-!><-'><-!><-'><:f> <-!><-'>a 

<:f,BHelv,>P<+'>3<-'><-!><-'><:f> boli za<\h>iato<\h>n<\}>m a koncov<\}>m bodom aproxima<\h>n<\i>ho B-splajn obl<\z>ka s riadiacim 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<:f><:f,BHelv,><+'>2 <-'>, Q<+'>3<-'><:f>}, krivku "natiahneme" do bodov 

<:f,BHelv,>P<+'>0<-'><:f> a <:f,BHelv,>P<+'>3<-'><-!><-'><-!><-'><:f> (obr. 3.36)<-!><-'>.<-!><-'><-!><-'><-!><-'><-!><-'>



<+C><:S+-2><:R><:#396,3640><:f220,,>



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>1<-'>P<+'>1<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>1<-'>P<+'>2<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>2<-'>Q<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>0<-'>P<+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>0<-'>P<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>0<-'>Q</t><+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>0<-'>Q<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>3<-'>P<+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>3<-'>P<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>3<-'>Q</t><+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>3<-'>Q<+'>2<-'>|<:f>



<+C><:S+-1><:#264,3640>



<+C><:S+-1><:#144,3640><:f120,,>



<+C><:S+-1><:#1584,9073>	Vo v</Z>etk<\}>ch predch<\a>dzaj<\z>cich typoch modelovan<\}>ch <\h>iar je mo</^>n<\i> dosiahnu</]> zmenu tvaru 

<\h>iary iba zmenou prvkov riadiaceho <\z>tvaru, ktor<\i> predstavuj<\z> s<\z>bor vstupn<\}>ch 

<\z>dajov pre spracovanie po<\h><\m>ta<\h>om. Tento s<\z>bor je v praktick<\}>ch pr<\m>padoch ve</~>mi objemn<\}> a nepreh</~>adn<\}>, 

<\h>o obmedzuje modelovacie mo</^>nosti kon</Z>trukt<\i>ra. Zmenu vn<\z>torn<\}>ch vlastnost<\m> modelovan<\i>ho obl<\z>ka mo</^>no dosiahnu</]> aj zmenou generuj<\z>ceho princ<\m>pu, t.j. zmenou tvaru pou</^>it<\}>ch polynomick<\}>ch funkci<\m>, mo</^>nos</]>

ou meni</]> hodnoty ich koeficientov pomocou nieko</~>k<\}>ch parametrov.



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



@<\X><\a>dka@<+C><:S+-1><:#279,5887><+!>3.5.4 <:f,rSymbol,>b<:f>-splajn kubika<-!> (kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:S+-1><:#822,5887><:f,rSymbol,>	b<:f>-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> usporiadanou 

</Z>tvoricou vlastn<\}>ch bodov <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f>. Aproxim<\a>ciu ur<\h>uj<\z> 

<:f,rSymbol,>b<:f>-splajn kubick<\i> polyn<\s>my (obr. 3.37).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5887>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5887>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'>M<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2  <-'>P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



@<\X><\a>dka@<+C><:R><:f240,BHelv,>		<:f><:f240,BHelv,>	<:f220,BHelv,>Ba<+'>03<-'>(u)<:f240,BHelv,> 

<:f><:f,rSymbol,>=<:f><:f240,BHelv,> <:A65><:f>



@<\X><\a>dka@<+C><:f240,BHelv,>			<:f220,BHelv,>Ba<+'>13<-'><:f220,,>(<:f220,BHelv,>u<:f240,,>) 

<:f><:f,rSymbol,>=<:f><:f240,,> <:f><:A66>



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3918,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A67>



<+C><:R><:f,BHelv,>			Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A68><:A69>



<+C><:f,BHelv,>			Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A64>					<:A70>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,3086,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A71>



<:S+-2><:R><:#418,9073><:f,rSymbol,>				<:f,2Times New Roman CE,>s<\z><:f,rSymbol,> b<:f>-splajn aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A63>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-1><:#822,9073>Koeficienty <:f,rSymbol,>b<:f>-splajn polyn<\s>mov s<\z> funkciami dvoch parametrov, ovplyv<\r>uj<\z>cich vn<\z>torn<\i> vlastnosti modelovan<\}>ch obl<\z>kov. Parameter 

<:f,rSymbol,>b<+'><:f>1<-'> - <+!></]>ah<-!> ovplyv<\r>uje polohu za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, "do</]>ahuje" 

<\h>iaru k prv<\i>mu, pr<\m>p. koncov<\i>mu bodu riadiaceho <\z>tvaru.



<+C><:S+-1><:#822,9073>Parameter <:f,rSymbol,>b<+'><:f>2<-'> - <+!>nap<\d>tie<-!> ovplyv<\r>uje prv<\z> krivos</]> modelovan<\i>ho obl<\z>ka vo vn<\z>torn<\}>ch bodoch, "nap<\m>na" ("uvo</~><\r>uje") 

<\h>iaru smerom ku strane (od strany)<:f,BHelv,> P<+'>1<-'>P<+'>2<-'><:f> riadiaceho 

<\z>tvaru. Ak <:f,rSymbol,>b<:f,BHelv,><+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f> a 

<:f,rSymbol,>b<:f,BHelv,><+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f>, dost<\a>vame Coonsove B-splajn  polyn<\s>my.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.5 Racion<\a>lne<-!><:f><+!><:f,2Times New Roman CE,> kubiky<-!> (kubick<\i><:f><:f,2Times New Roman CE,> aproxima<\h>n<\i> obl<\z>ky)



<+C><:S+-1><:#1061,9073><:f,2Times New Roman CE,>	Racion<\a>lna kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou </Z>tvoricou vlastn<\}>ch bodov 

<:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f> a kladn<\}>mi v<\a>hami bodov (zvolen<\}>mi reprezentantmi z tried homog<\i>nnych s<\z>radn<\m>c bodov). V<\a>ha bodu vyjadruje mieru, akou bod ovplyv<\r>uje tvar modelovanej 

<\h>iary. Aproxim<\a>cia je ur<\h>en<\a> kubick<\}>mi polyn<\s>mami.



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>1<-'>P<+'>1 <:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>2<-'>P<+'>2 

<:f,2Times New Roman CE,><-'>, <:f,BHelv,>h<+'>3<-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'>  h<+'>3<-'>P<+'>3<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Pl<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Pl<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,>				Pl<+'>i3<-'>(u)<:f> pre <:f,BHelv,>i<:f,rSymbol,>=<:f>0,1,2,3



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				s<\z> aproxima<\h>n<\i> kubick<\i> polyn<\s>my - Bern</Z>tejnove, B-splajn, 

<:f,rSymbol,>b<:f>-splajn,



<:S+-1><:R>				pre ktor<\i> plat<\m>	<:A77>



<+C><:I0,0,2858,0><:S+-1><:#543,9073>	modelovan<\}> <\z>tvar	racion<\a>lne roz</Z><\m>renie kubickej aproxima<\h>nej 

<\h>iary (B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovej, Coonsovej, B-splajn, 

<:f,rSymbol,>b<:f>-splajn) reprezentovan<\i> bodovou funkciou



<+C><:I0,0,2858,0><:S+-1><:#96,9073><:f80,,>



<+C><:S+-2>				<:A72>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> <+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) 

<:f,rSymbol,>=<:f><:A73>



<+C><:S+-2><:#144,9073><:f80,,>



<+C><:I0,0,2892,0><:#279,9073>				kde <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>) je v<\a>hov<\a> funkcia, nenulov<\a> pre ka</^>d<\i> 

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



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:f,BHelv,>				<:f><:f,BHelv,><:A74>



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:#264,9073><:f,2Times New Roman CE,>				obl<\z>k racion<\a>lnej aproxima<\h>nej kubiky<:f>



<+C><:I0,0,2892,0><:#144,9073><:f120,,>



			<:A75><:A76><:f,BHelv,>, u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



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



<+C><:S+-1><:#807,9073>V z<\a>vislosti od ve</~>kosti v<\a>hy ka</^>d<\i>ho bodu riadiaceho 

<\z>tvaru sa men<\m> tvar modelovan<\i>ho obl<\z>ka. Pre hodnoty <:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>3<-'><:f> je modelovan<\}>m obl<\z>kom pr<\m>sl

u</Z>n<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova, Coonsova B-splajn, 

<:f,rSymbol,>b<:f>-splajn kubika.



<+C><:S+-1><:#528,9073>	Obl<\z>ky ku</^>e</~>ose<\h>iek mo</^>no modelova</]> ako aproxima<\h>n<\i> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove racion<\a>lne kvadratick<\i> obl<\z>ky (obr. 3.38).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<-'> h<+'>1<-'>P<+'>1 <-'> h<+'>2<-'>P<+'>2 <-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>22<-'><:f><:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,4853,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>	Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>1-u<:f>)<:f,BHelv,><+&>2<-&><:f>	<:f,BHelv,>	Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<:f>(<:f,BHelv,>1-u<:f>)	<:f,BHelv,>	Be<+'>22 

<-'><:f><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>2<-&><:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>				s<\z> Bern</Z>tejnove aproxima<\h>n<\i> polyn<\s>my druh<\i>ho stup<\r>a



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	modelovan<\}> <\z>tvar	<:A79>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A80>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A78>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A81> , <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A82> , 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,rSymbol,>r<:f>, <:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,rSymbol,>r<:f><:f,rSymbol,>=<:f><:A83>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,5398><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5398><:f,2Times New Roman CE,>Bod <:f,BHelv,> O <:f>je stred <\z>se<\h>ky<:f,BHelv,> P<+'>0<-'>P<+'>2<-'><:f> a bod 

<:f,BArial CE,>P<:f,2Symbol,>=<:f,BHelv,>P<+'>E<-'><:f> (<:f,BHelv,>P<+'>P<-'><:f> pr<\m>p.<:f,BHelv,> P<+'>H<-'><:f>) je bod obl<\z>ka modelovanej ku</^>e</~>ose<\h>ky, ktorou je



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		elipsa 		<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><<0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		parabola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,>=0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		hyperbola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><;>0,5<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	Pri modelovan<\m> racion<\a>lnych aproxima<\h>n<\}>ch kriviek po 

<\h>astiach, ke<\o> s<\z> sp<\a>jan<\i> obl<\z>ky r<\t>znych stup<\r>ov, hovor<\m>me o neuniformn<\}>ch racion<\a>lnych 

<\h>iarach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9073><+!>NURBS <-!>- neuniformn<\i> racion<\a>lne B-splajn krivky s<\z> pova</^>ovan<\i> za aproxima<\h>n<\i> 

<\h>iary naj</Z>ir</Z>ieho praktick<\i>ho uplatnenia, v<\o>aka pomerne jednoduch<\}>m analytick<\}>m reprezent<\a>ci<\a>m, mo</^>nosti lok<\a>lnej zmeny tvaru modelovanej 

<\h>iary zmenou v<\a>hy pr<\m>slu</Z>n<\i>ho bodu riadiaceho <\z>tvaru (nie je potrebn<\a> zmena jeho homog<\i>nnych s<\z>radn<\m>c) a mo</^>nosti vytv<\a>ra</]> 

<\h>iaru z obl<\z>kov r<\t>znych stup<\r>ov  pod</~>a po</^>adovan<\i>ho tvaru v<\}>sledku. 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



@<\X><\a>dka@<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>3.5.6 Modelovanie po <\h>astiach<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Sp<\a>jan<\m>m kubick<\}>ch obl<\z>kov mo</^>no modelova</]> po <\h>astiach aproxima<\h>n<\i> a interpola<\h>n<\i> 

<\h>iary ur<\h>en<\i> usporiadan<\}>mi n-ticami bodov, ktor<\i> naz<\}>vame zov</Z>eobecnen<\i> kubiky. Vn<\z>torn<\i> vlastnosti zov</Z>eobecnen<\}>ch kub<\m>k v bodoch spojenia dvoch kubick<\}>ch obl<\z>kov z<\a>visia od typu sp<\a>jan<\}>ch obl<\z>kov a 

od zhodn<\}>ch prvkov v riadiacich <\z>tvaroch t<\}>chto obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech  <:A218>s<\z> bodov<\i> funkcie po</^>adovan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f><:f,rSymbol,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, ktor<\i> reprezentuj<\z> sp<\a>jan<\i> obl<\z>ky. Rozozn<\a>vame tri druhy sp<\a>jania obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Spojit<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Koncov<\}> bod prv<\i>ho zo sp<\a>jan<\}>ch obl<\z>kov spl<\}>va so za<\h>iato<\h>n<\}>m bodom druh<\i>ho obl<\z>ka.	



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A84>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Sp<\a>jan<\i> obl<\z>ky maj<\z> v spolo<\h>nom bode koline<\a>rne vektory doty<\h>n<\m>c, v bodoch  sa spojite men<\m> prv<\a> krivos</]> v<\}>slednej zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A85>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Geometricky hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Vektory doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch sp<\a>jan<\}>ch obl<\z>kov s<\z> zhodn<\i>, v bodoch  sa spojite  men<\m> druh<\a> krivos</]> zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A86>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Fergusonove kubiky mo</^>no sp<\a>ja</]> hladko. Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> dva zhodn<\i> prvky, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho vlastn<\i>ho bodu obl<\z>kov a 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c koline<\a>rnych vektorov doty<\h>n<\m>c v spolo<\h>nom bode (obr. 3.39). Pri zhodnosti vektorov doty<\h>n<\m>c je spojenie geometricky hladk<\i>.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f80,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A87>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>	D-splajn kubiky mo</^>no tie</^> sp<\a>ja</]> hladko.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove kubiky mo</^>no sp<\a>ja</]> spojito (obr. 3.40). Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> jeden zhodn<\}> prvok, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho bodu.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>			(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'> P<+'>5<-'> P<+'>6<-'><:f>),  (<:f,BHelv,>P<+'>6<-'> P<+'>7<-'> P<+'>8<-'> P<+'>9<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2116,9073>	Nech <:f,BHelv,>n<:f> je po<\h>et bodov usporiadanej postupnosti tvoriacej riadiaci 

<\z>tvar. Modelovan<\a> zov</Z>eobecnen<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova kubika bude prech<\a>dza</]> prv<\}>m bodom z danej postupnosti a ka</^>d<\}>m tak<\}>m bodom, ktor<\i>ho poradie je 

<\h><\m>slo delite</~>n<\i> tromi. Posledn<\}> bod bude obsahova</]> len vtedy, ke<\o> je 

<\h><\m>slo <:f,BHelv,>n-1<:f> (poradie posledn<\i>ho bodu) delite</~>n<\i> tromi (obr.3.40). Ak 

<\h><\m>slo <:f,BHelv,>n-1<:f> nie je delite</~>n<\i> tromi, <\h>iaru mo</^>no ukon<\h>i</]>, v z<\a>vislosti od po<\h>tu bodov zost<\a>vaj<\z>cich po ur<\h>en<\m> posledn<\i>ho kubick<\i>ho obl<\z>ka, 

<\z>se<\h>kou <:f,BHelv,>P<+'>n-2<-'>P<+'>n-1  <-'><:f>(zost<\a>va len posledn<\}> bod 

<+'><:f,BHelv,> <-'>P<+'>n-1<-'><:f> - na obr<\a>zku bod<:f,BHelv,> P<+'>7<-'><:f>), alebo obl<\z>kom paraboly 

<:f,BHelv,>P<+'>n-3 <-'>P<+'>n-1<-'><:f> (zost<\a>vaj<\z> dva body 

<:f,BHelv,>P<+'>n-2 <-'>, P<+'>n-1<-'><:f> - na obr<\a>zku body P<+'>7<-'>, P<+'>8<-'>).Tieto koncov<\i> obl<\z>ky vytvor<\m>me pomocou nieko</~>ko-n<\a>sobn<\i>ho zopakovania pr<\m>slu</Z>n<\}>ch bodov v riadiacom 

<\z>tvare modelovan<\i>ho obl<\z>ka <\h>iary.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1058,9073>	  <\Z>se<\h>ka je obl<\z>k ur<\h>en<\}> dvojn<\a>sobn<\}>mi bodmi svojho riadiaceho 

<\z>tvaru (<:f,BHelv,>P<+'>i<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'><:f>). Obl<\z>k paraboly je ur<\h>en<\}> jedn<\}>m dvojn<\a>sobn<\}>m bodom vo svojom riadiacom 

<\z>tvare (<:f,BHelv,>P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f>). N<\a>sobnos</]> bodov riadiaceho 

<\z>tvaru je jednoduch<\}> a pohodln<\}> prostriedok modelovania tvaru zov</Z>eobecnenej kubiky pri interpolovan<\m> po 

<\h>astiach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1323,9073>	Hladk<\i> spojenie obl<\z>kov B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierov<\}>ch kub<\m>k je mo</^>n<\i> zabezpe<\h>i</]> len pri zvl<\a></Z>tnych vlastnostiach prvkov riadiaceho 

<\z>tvaru. Trojice bodov z danej usporiadanej <:f,BHelv,>n<:f>-tice, ktor<\i> tvoria strany riadiacich lomen<\}>ch 

<\h>iar sp<\a>jan<\}>ch obl<\z>kov koline<\a>rne s vektormi doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch obl<\z>kov, musia by</]> koline<\a>rne. Na obr. 3.41 s<\z> body  

<:f,BHelv,>P<+'>2 <-'><:f,2Times New Roman CE,>,<:f,BHelv,> P<+'>3<-'>  

<:f,2News Serif EE,>a<:f,BHelv,> P<+'>4<-'><:f> koline<\a>rne. Ak je bod<:f,BHelv,> P<+'><:f>3<-'> stred 

<\z>se<\h>ky <:f,BHelv,>P<+'>2<-'>P<+'>4<-'><:f> , spojenie je geometricky hladk<\i>.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Coonsove B-splajn kubiky mo</^>no sp<\a>ja</]> geometricky hladko. Mapy riadiacich 

<\z>tvarov sp<\a>jan<\}>ch obl<\z>kov maj<\z> tri zhodn<\i> prvky, 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c troch bodov, prv<\}> a posledn<\}> bod tejto trojice tvoria vektor koline<\a>rny s vektorom doty<\h>nice v spolo<\h>nom bode obl<\z>kov, 

<:A88>  na obr. 3.42.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>				(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'> P<+'>3<-'> P<+'>4<-'><:f>),  (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'> P<+'>4<-'> P<+'>5<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1335,9073>	<:f,rSymbol,>b<:f>-splajn kubiky mo</^>no sp<\a>ja</]> spojite len pre zhodn<\i> hodnoty parametrov 

<:f,rSymbol,>b<+'><:f>1<-'> a <:f,rSymbol,>b<+'><:f>2 <-'>v <:f,rSymbol,>b<:f>-splajn polyn<\s>moch ur<\h>uj<\z>cich analytick<\i> reprezent<\a>cie sp<\a>jan<\}>ch obl<\z>kov. Pre niektor<\i> hodnoty mo</^>no dosiahnu</]> aj spojenie geometricky hladk<\i>. 

Tak<\i>to modelovanie  zov</Z>eobecnen<\}>ch kub<\m>k je n<\a>ro<\h>n<\i>, vy</^>aduje dobr<\z> znalos</]> pomerne zlo</^>it<\}>ch analytick<\}>ch reprezent<\a>ci<\m> a je nepohodln<\i> pri rozsiahlych s<\z>boroch vstupn<\}>ch 

<\z>dajov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#529,9073>	Pri interpol<\a>cii usporiadanej <:f,BHelv,>n-<:f>tice bodov mo</^>no pou</^>i</]> ako generuj<\z>ci princ<\m>p interpol<\a>ciu ur<\h>en<\z> polyn<\s>mami r<\t>znych stup<\r>ov.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><+!>Line<\a>rna interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my   <:f,BHelv,>		Pl<+'>0 <-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-u<:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f>), (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie,  <:f,BHelv,>n<:f,rSymbol,> </s><:f,BHelv,>2<:f><:f,BHelv,> 

<:f> (obr. 3.43)



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A89>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kvadratick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,2News Serif EE,>(<:f,BHelv,>u-u<+&>2<-&><:f>)		<:f,BHelv,>Pl<+'>2<-'><:f>

(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2 

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <:f,BHelv,><-'>P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f> 

<:f,BHelv,><-'>P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>3,<:f,2News Serif EE,> p<\a>rne<:f>  (obr. 3.44)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A94>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f160,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,BHelv,>u-u<+&>2<-&><:f>		<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>

=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2<-&><:f><:f,BHelv,>-u<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><:A90><-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f> 

<-'><:A91><-'>), (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A92>), (<:f,BHelv,>P<+'>3<-'> P<+'>4 

<-'><:f><:A93>), ... 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.45)<:A95>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><+!><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kubick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-5,5u+9u<:f,BHelv,><+&>2<-&>-4,5u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>9<:f,BHelv,>u-22,5u<+&>2<:f,BHelv,><-&>+13,5u<+&>3

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-4,5u+18u<:f><:f,BHelv,><+&>2<-&>-13,5u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u-4,5u<+&>2<-&>+4,5u<+&>3<-&>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><-'><:f,BHelv,><-'>P<+'>2<-'><:f> 

<:f,BHelv,><-'>P<+'>3<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>4<:f,2Times New Roman CE,>, n delite</~>n<\i> tromi,  (obr. 3.46)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A96>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-3u<:f,BHelv,><+&>2<-&>+2u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<:f,BHelv,><-&>-2u<+&>3<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u-2u<:f><:f,BHelv,><+&>2<-&>+u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>-u<+&>2<-&>+u<+&>3<:f,2Times New Roman CE,>

	<-&>(Hermitove polyn<\s>my)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>ri<:f>adiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> 

<:A97><-'><-'><-'><-'><-'><-'>),	 (<:f,BHelv,>P<+'>1<-'> P<+'><:f>2<-'> 

<:A98>),   (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A99>),   (<:f,BHelv,>P<+'>3 

<-'>P<+'>4<-'><:f> <:A100>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.47)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f,2Times New Roman CE,><+!>Interpol<\a>cia stup<\r>a  <:f,BArial CE,>k<:f,2Times New Roman CE,><<<:f,BArial CE,>n<:f,2Times New Roman CE,>  (po 

<\h>astiach)<-!><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>k+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BArial CE,>k<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>  

<:A101>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>k<-'><:f> ), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f><;><:f,BHelv,>k<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><+!>Interpol<\a>cia stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>  (naraz na celej n-tici bodov)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>p<:f>olyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>n+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>   

<:A102>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>n<-'><:f> ) 

	pre jeden obl<\z>k



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1320,9073>	<:f,2Times New Roman CE,>Na obr. 3.48 s<\z> pou</^>it<\i> Fergusonove kubick<\i> obl<\z>ky pri modelovan<\m> p<\m>smen gr<\i>ckej abecedy, na obr. 3.49 je n<\a>pis modelovan<\}> z B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierov<\}>

ch kub<\m>k. B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierove kubiky s<\z> naj<\h>astej</Z>ie pou</^><\m>van<\i> interpoluj<\z>ce 

<\h>iary v grafick<\}>ch programov<\}>ch vybaveniach (SketchPad, AutoCAD, MSGraph, CorellDraw, CorellFlow) a b<\}>vaj<\z> s<\z><\h>as</]>ou kresliacich proced<\z>r poskytovan<\}>ch textov<\}>mi editormi (MSWord, AmiPro a pod.).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3><:p<* >>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+">Pr<\m>klad 3.1<-">: N<\a>jdite bodov<\i> funkcie analyticky reprezentuj<\z>ce: 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,3998,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>		a) Fergusonovu 		b) B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovu 

		c) Coonsovu 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073> kubiku, ke<\o> riadiacim <\z>tvarom je usporiadan<\a> </Z>tvorica bodov (vlastn<\}>ch, pr<\m>p. nevlastn<\}>ch)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	a) {<:f,BHelv,>P<+'>0 <-'> P<+'>3 <-'> <:f><:A103>}	 b) {<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'>  P<+'>2<-'>  P<+'>3<-'> <:f>} 	 c) <:f,BHelv,>{ P<+'>0 

<-'> P<+'>1 <-'> P<+'>2<-'>  P<+'>3<-'>}<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>ur<\h>en<\}>ch homog<\i>nnymi s<\z>radnicami



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f,BHelv,>		P<+'>0<-'> (0,0,0,1),  P<+'>1<-'> (1,0,1,1),  P<+'>2<-'> (1,1,0,1),  P<+'>3<-'> (0,1,1,1)<:f>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#139,9073><:f120,BHelv,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Ur<\h>te prvky Frenet-Serretovho sprievodn<\i>ho trojhranu - jednotkov<\}> vektor doty<\h>nice, norm<\a>ly a binorm<\a>ly a vypo<\h><\m>tajte prv<\z> a druh<\z> krivos</]> 

<\h>iar v bode s krivo<\h>iarou s<\z>radnicou <:f,BHelv,>u<:f,rSymbol,>=<:f><:f,2Times New Roman CE,><:A136>(obr. 3.50). 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,><+">Rie</Z>enie<-">: Mapy riadiacich <\z>tvarov 

<:f><:f,2Times New Roman CE,>obl<\z>kov obsahuj<\z> </Z>tvorice homog<\i>nnych s<\z>radn<\m>c ich bodov.<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>a) Dva body riadiaceho <\z>tvaru Fergusonovej kubiky s<\z> nevlastn<\i>, s<\z> to vektory doty<\h>n<\m>c kubiky v za<\h>iato<\h>nom a koncovom bode<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A104><-'><-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>Mapa riadiaceho <\z>tvaru obsahuje prvky riadiaceho 

<\z>tvaru v danom usporiadan<\m> - najprv body vlastn<\i>, potom nevlastn<\i><:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,><+!>	M<+'>F<-!><-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (0,1,1,1) (1,0,1,0) (-1,0,1,0))        

<:f,2News Serif EE,> (pozri <:f>kap. 3.5.1)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Matica interpol<\a>cie obsahuje Hermitove interpola<\h>n<\i> kubick<\i> polyn<\s>my



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><+!>	I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(F<+'>0<-'> (u) F<+'>1<-'> (u) G<+'>0<-'> (u) G<+'>1<-'>(u))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Fergusonovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A105><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>F<-'><:f> . 

<:f,BArial CE,>I<-!><+&>T<-&><+!>(u)<-!><:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>F<+'>0<-'> (u)+P<+'>1<-'><+!> <-!>F<+'>1<-'> (u)+<:f><:A106><+!> 

<-!><:f,BHelv,>G<+'>0<-'> (u)<:f>+<:A107><:f,BHelv,> G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>F<+'>0<-'> (u)+(0,1,1,1)<+!> 

<-!>F<+'>1<-'> (u)+(1,0,1,0)<+!> <-!>G<+'>0<-'> (u)+(-1,0,1,0)<+!> 

<-!>G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>G<+'>0<-'> (u)-G<+'>1<-'>(u<:f>), <:f,BHelv,>F<+'>1<-'> (u)<:f>,<:f,BHelv,>F<+'>1<-'> (u)+G<+'>0<-'> (u)+G<+'>1<-'>(u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(u-u<+&>2<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> 3u<+&>2<-&>-2u<+&>3<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> u<:f,BHelv,>,<:f,BHelv,> 1)<:f>, pre 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A108><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:A109><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

<-!><:f><+!><:f,BHelv,>	<-!><:f><:A110><:A128>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A111><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-2u, 6u-6u<+&>2<-&>, 1, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A112><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1,0,1,0)<:f> 

	<:A113><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 0, 1, 0)<:f>	<:A114><:A129>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>							|<:A116><:A162>|<:f,rSymbol,>=<:f><:A117>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A115><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-2, 6-12u, 0, 0 )		<:f>	<:A118><:A130>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A119>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 0, 0) 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A125><:A131><:f><:A126><:f,BHelv,><:A120> (0, -2, 3, 0)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A127><:f><:A132><:A133><:A121>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A134><:f><:A122>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:A135><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A123>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A137><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>					<:A139><:f><:f,2News Serif EE,><:A140>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>Jednotkov<:f><\}> vektor norm<\a>ly v bode <:A138> 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>					<:A124>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				<:A2>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:f,2News Serif EE,><:A141>				<:f><:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A144>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A142><:f><:f,2News Serif EE,>		<:f><:f,2News Serif EE,>	<:A143>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A145>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>b) B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho  

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>B<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Bern</Z>tejnove  aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Be<+'>03<-'> (u)  Be<+'>13<-'> (u)  Be<+'>23<-'> (u)  Be<+'>33<-'>(u))			<:f,2News Serif EE,>(pozri kap. 3.5.2)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Analytick<\a> reprezent<\a>cia B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky je bodov<\a> funkcia<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A146>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>B<-'><:f> . 

<-!><+!>I<-!><+&>T<-&><+!><:f,BHelv,>(u)<:f><-!><:f,rSymbol,>=<:f> 

<:f,BHelv,>P<+'>0<-'><+!> <-!>Be<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Be<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Be<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Be<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Be<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>13<-'> (u)+Be<+'>23<-'>(u<:f>), 

<:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>Be<+'>33 <-'>(u)<:f>,<:f,BHelv,> Be<+'>13<-'> (u)+Be<+'>33<-'> (u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(3u-3u<+&>2<-&>, 3u<+&>2<-&>-2u<+&>3<-&>, 3u-6u<+&>2 

<-&>+4u<+&>3<-&>, 1)<:f>, pre <:f,BHelv,>u<:f><:f,rSymbol,><\N><:f><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A147>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:f,BHelv,><:A148>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

	<-!><:f><:A150><:A149>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A151>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3-6u, 6u-6u<+&>2<-&>, 3-12u+12u<+&>2<-&>, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A152>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3,0,3,0)<:f> 

	<:f,BHelv,><:A153>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-3, 0, 3, 0)<:f>	<:A154><:A155>	   |<:A156><:A157>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A158>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-6, 6-12u, -12+ 24u, 0)	<:f><:f,BHelv,>	<:f><:f,BHelv,><:A160><:A161>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A159>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 24, 0) 

<:f><:f,2News Serif EE,>	



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A163><:A164><:f><:A165><:A166><:f,BHelv,>(0, 0, 9, 0)<:f,2Times New Roman CE,>			|<:A169><:A170><:f><:A167><:A168><:f,BHelv,>9<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A171>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>J<:f>ednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A172>		<:A173>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:f><:f,BHelv,><:A174>		<:f><:A175>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:f><:A176><:f,2Times New Roman CE,>		<:A177>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:A178>	<:f><:f,BHelv,>	<:f><:f,2News Serif EE,>		<:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A179>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A180><:f,2Times New Roman CE,>			<:A221>		<:f><:f,2Times New Roman CE,>	<:A222>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>c)<:f,2Times New Roman CE,> Coonsova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho 

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>C<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Coonsove B-splajn aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Co<+'>03<-'> (u)  Co<+'>13<-'> (u)  Co<+'>23<-'> (u)  Co<+'>33<-'>(u))<:f>		(pozri kap. 3.5.3)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Coonsovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A181>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>C<-'><:f> . 

<:f,BArial CE,><-!><+!>I<-!><+&>T<-&>(u)<:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>Co<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Co<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Co<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Co<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Co<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>13<-'> (u)+Co<+'>23<-'>(u<:f>), 

<:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>Co<+'>33 <-'>(u)<:f>,<:f,BHelv,> Co<+'>13<-'> (u)+Co<+'>33<-'> (u), 1) 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>	<:A182><-!><:f>, pre <:f,BHelv,>u <:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>  <:A183><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:A184><:f,rSymbol,>=<:f><:f,BHelv,>P(0)	<:f>	<:f,BHelv,><:A185>(1)<:f><:A186><:f,rSymbol,>=<:f><:f,BHelv,>P(1)	<:f><:f,BHelv,><+!>	<-!><:f><:A187><-'><:A188><-'><-'>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A189><:A190>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A193><:A194>	<:A195><:A196>	<:A191><:A192>	   <:A213><:A214>



<+C><:R>	<:A197><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 1-2u, -2+ 4u, 0)			<:A199><:f><:f,BHelv,><:A200>



<+C><:f,BHelv,>	<:A198>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -2, 4, 0)<:f>	



<+C>	<:A223><:A201><:A202>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A203>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A204>		<:A205>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A207><:f><:f,BHelv,>		<:f><:f,BHelv,><:A206>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:A208><:f>		<:A209>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:A210>	<:f><:f,BHelv,>	<:f><:f,BHelv,>	<:f,2Times New Roman CE,>	Polomer prvej krivosti v bode 

<:f,BHelv,>P<:f><:A212>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A211>				<:A1>			<:f><:f,BHelv,><:A215>	<:f><:A216>
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������Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( \frac 13\right) =\overline{P_0^{,,}P_1^{,,}}$Times New Roman CE,18,12,0,0,0,0,0

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

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

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

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

$^{\prime }\left( 1\right) =\overline{a_1}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

$3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$3\,\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 1\right) =3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =3\,\overline{P_0P_1}$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =M.I^T(u)=$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Be_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\BF I\left( u\right) =\left( \matrix F_0\left( u\right)  & F_1\left( u\right)  & G_0\left( u\right)  & G_1\left( u\right) \endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\BF M=\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_3=\overline{a_1}=\left( x_{a1},y_{a1},z_{a1},0\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_2=\overline{a_0}=\left( x_{a0},y_{a0},z_{a0},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \left\{ P_0,P_1,\overline{a_0},\overline{a_1}\right\} ,\BF I\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$\overset{1}\to{\underset{i=0}\to{\sum }}F_i\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\BF M\BF .\BF I^T\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$\infty =P_0\,F_0\left( u\right) +P_1\,F_1\left( u\right) +\overline{a_0}\,G_0\left( u\right) +\overline{a_1}\,G_1\left( u\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\left| \overline{t_i}\right| =\left| \overline{P_{i-1}P_{i+1}}\right| $Arial CE,34,11,0,0,0,0,0

$\overline{b_i}=\overline{P_{i-1}P_i},\quad \overline{c_i}=\overline{P_iP_{i+1}}$Arial CE,34,11,0,0,0,0,0

$\overline{P_iA_i}=\overline{b_i}+\overline{c_i}=\overline{d_i}\quad $Helv,34,11,0,0,0,0,0

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

$\overline{a_i}=k\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$k=\frac{\left| \overline{b_i}\right| }{\left| \overline{d_i}\right| }\cos \varphi $Arial CE,34,12,0,0,0,0,0

$=\frac{\overline{b_i}.\overline{a_i}}{\left| \overline{b_i}\right| \left| \overline{a_i}\right| }=\frac{\overline{b_i}.\overline{d_i}}{\left| \overline{b_i}\right| \left| \overline{d_i}\right| }=\frac{\overline{b_i}.\left( \overline{b_i}+\overline{c_i}\right) }{\left| \overline{b_i}\right| \left| \overline{b_i}+\overline{c_i}\right| }$Arial CE,34,11,0,0,0,0,0

$\cos \varphi $Arial CE,34,11,0,0,0,0,0

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

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

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

$\overline{b_i}\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$\left( P_0\quad P_{1\quad }\overline{a_0}\quad \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_2},\overline{P_1P_3}$Helv,34,11,0,0,0,0,0

$-\frac 16u^3+\frac 12u^2-\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$-\frac 12u^3+\frac 12u^2+\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$+\frac 16u^3$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Co_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\frac 13\left( \frac 12\left( P_0+P_2\right) +2P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 13\left( \frac 12\left( P_1+P_3\right) +2P_2\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 0\right) =\frac 12\left( P_2-P_0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 1\right) =\frac 12\left( P_3-P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 2\delta u^3$Arial CE,34,11,0,0,0,0,0

$\frac{2\beta _1^3}\delta \left( 1-3u+3u^2-u^3\right) $Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [\beta _2+4\beta _1^2+4\beta _1+\left( 6-\beta _1^3-6\beta _1\right) u-$Arial CE,34,11,0,0,0,0,0

$-\left( 3\beta _2+6\beta _1^3+6\beta _1^2\right) u^2+2\left( \beta _2+\beta _1^3+\beta _1^2+\beta _1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [2+6\beta _1u+\left( 3\beta _2+6\beta _1^2\right) u^2-$Helv,34,11,0,0,0,0,0

$2\left( \beta _2+\beta _1^2+\beta _1+1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Ba_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\delta =\beta _2+2\beta _1^3+4\beta _1^2+4\beta _1+2\neq 0$Arial CE,34,12,0,0,0,0,0

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

$\overset{3}\to{\underset{i=0}\to{\sum }}h_iP_iPl_{i3}\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

$H\left( u\right) =\overset{3}\to{\underset{i=0}\to{\sum }}h_iPl_{i3}\left( u\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\frac{\overline{R}\left( u\right) }{H\left( u\right) }=\left( \frac{X\left( u\right) }{H\left( u\right) },\frac{Y\left( u\right) }{H\left( u\right) },\frac{Z\left( u\right) }{H\left( u\right) },1\right) =\left( x\left( u\right) ,y\left( u\right) ,z\left( u\right) ,1\right) $Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Pl_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iP_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{\overline{R}\left( u\right) }{H\left( u\right) }$Arial CE,34,11,0,0,0,0,0

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{|\overline{PO}|}{|\overline{P_1O}|}$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}\left( 1\right) =\overline{^2r}\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =k\,\overline{^2r}^{\prime }\left( 0\right) ,k\neq 0$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =\overline{^2r}^{\prime }\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) ,\left( P_1\ P_2\ k\,\overline{a_1}\ \overline{a_2}\right) $Arial CE,34,11,0,0,0,0,0
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�J�»�«�W�Ã�A�?�»�«� ���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"�ÿ�������ç����P��
�J�"�D�j�Ô�B�@�"�D�D���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"ˆÿ�������ç����0��
�J�ê���n�5�C�A�ê���„���Helv����������������������������"�ÿ�������í����a��
�J�z�Ô�Â�d�D�B�z�Ô�H���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"ˆÿ�������ç����0������ó�O�”�P���C�ó�O�”�P�
������Arial CE,34,11,0,0,0,0,0

$\overline{a_0}\ \overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}\ \overline{a_2}$Arial CE,34,11,0,0,0,0,0

$\overline{a_2}\ \overline{a_3}$Arial CE,34,11,0,0,0,0,0

$\overline{a_3}\ \overline{a_4}$Arial CE,34,11,0,0,0,0,0

$\overset{k}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overset{n}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}\ \ \overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}=P_1-P_0=(1,0,1,0)\quad \overline{P_2P_3}=P_3-P_2=(-1,0,1,0)$Century Schoolbook,18,12,0,0,0,0,0

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

$\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$\overline{P_2P_3}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

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

$\overline{r}^{\prime }$Century Schoolbook,18,11,0,0,0,0,0

$\sqrt{\frac 94+1}=\sqrt{\frac{13}4}=\frac{\sqrt{13}}2$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\left( \frac 12\right) =\left( \left| \matrix \frac 32 & 1 \\ 0 & 0\endmatrix \right| ,-\left| \matrix 0 & 1 \\ -2 & 0\endmatrix \right| ,\left| \matrix 0 & \frac 32 \\ -2 & 0\endmatrix \right| ,0\right) =$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) |=\sqrt{4+9}=\sqrt{13}$Arial CE,34,11,0,0,0,0,0

$=\left| \matrix 0 & \frac 32 & 1 \\ -2 & 0 & 0 \\ 0 & -12 & 0\endmatrix \right| =24$Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}(\frac 12)=\frac{\overline{\,r\,}^{\prime }\left( \frac 12\right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| }=\frac{\left( 0,\frac 32,1,0\right) }{\frac{\sqrt{13}}2}=(0,\frac 3{\sqrt{13}},\frac 2{\sqrt{13}},0)$Arial CE,34,11,0,0,0,0,0

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

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

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

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

$\left( \frac 12\right) =P\left( \frac 12\right) =\left( \frac 14,\frac 12,\frac 12,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( 0,\frac 32,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( -2,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime }$Century Schoolbook,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Helv,34,12,0,0,0,0,0

$\frac 12$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$P\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =$Arial CE,34,11,0,0,0,0,0

$\frac{\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) }{\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| }=\frac{\left( 0,-2,3,0\right) }{\sqrt{13}}=\left( 0,-\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| ^3}=\frac{\sqrt{13}}{\left( \frac{\sqrt{13}}2\right) ^3}=\frac 8{13}$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac 1{^1k}=\frac{13}8$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^2k=\frac{\left( \overline{\,r\,}^{\prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime \prime }\left( \frac 12\right) \right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| ^2}=\frac{24}{13}$Times New Roman CE,18,14,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( \frac 34,\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

$\left( \frac 12\right) =\left( 0,\frac 32,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac 32$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -6,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =216$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,1,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac 83$Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56+\frac 12u-\frac 12u^2,\ \frac 16+\frac 12u+\frac 12u^2-\frac 13u^3,\frac 23-u^2+\frac 23u^3,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 56,\frac 16,\frac 23,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56,\frac 56,\frac 13,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( \frac{23}{24},\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\left( \frac 12-u,\frac 12+u-u^2,-2u+2u^2,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( 0,\frac 34,-\frac 12,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 0\right) =\left( \frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 1\right) =\left( -\frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -1,0,0,0\right) $Century Schoolbook CE,18,11,0,0,0,0,0

$\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) =$Century Schoolbook CE,18,11,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| =\frac{\sqrt{13}}4$Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =2$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,\frac 3{\sqrt{13}},-\frac 2{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{16}{13}$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac{\sqrt{13}}4$Arial CE,34,11,0,0,0,0,0
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<:f>



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Fergusonova kubika je interpola<\h>n<\a> <\h>iara ur<\h>en<\a> za<\h>iato<\h>n<\}>m a koncov<\}>m bodom a vektormi doty<\h>n<\m>c v t<\}>chto bodoch. Interpol<\a>cia je ur<\h>en<\a> kubick<\}>mi Hermitov<\}>mi polyn<\s>mami (obr. 3.30).



<+C><:I0,0,0,0><:S+-1><:#216,9073><:f180,,>



<+C><:I0,0,0,0><:S+-2><:A4>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<:A29><-!><-'><-!><-!><-'><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>0<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>0<-'><:f>, 

<:f,BHelv,>y<+'>0<-'><:f>, <:f,BHelv,>z<+'>0<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>P<+'>1<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>1<-'><:f>, 

<:f,BHelv,>y<+'>1<-'><:f>, <:f,BHelv,>z<+'>1<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A28>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A27>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<-!><-'><-!><-!><-'><-'><:A26>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	<:A25>, kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>		F<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<+&>3<:f,BHelv,><-&>-3u<+&>2<-&>+1<:f>	<:f,BHelv,>F<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-2u<+&>3<-&>+3u<+&>2  

<-&><:f><+&><:f,BHelv,>	<-&><:f><:A30>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				<:f,BHelv,>G<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-2u<+&>2<-&>+u	<:f>	<:f,BHelv,>G<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-u<+&>2



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+&><:f,BHelv,>				<-&><:f>s<\z> Hermitove interpola<\h>n<\i> polyn<\s>my



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>	<-&><:f>modelovan<\}> <\z>tvar	<:A12><:A31>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3291,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A32>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Plat<\m>		<:f,2News Serif EE,><:A11>(<:f,BHelv,>0<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f,2News Serif EE,> 

	<:A8>(<:f,BHelv,>1<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>1 

<:f,2News Serif EE,><-'> <:f,2Times New Roman CE,>	<-'> <:f><:A9><:A10><:f,2Times New Roman CE,>	<:A7><:A33>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-1><:R>	Za<\h>iato<\h>n<\}>m bodom obl<\z>ka Fergusonovej kubiky je bod <:f,BHelv,>P<+'>0<-'><:f>, koncov<\}>m bodom bod 

<:f,BHelv,>P<+'>1<-'><:f>.  Vektor doty<\h>nice v bode <:f,BHelv,>P<+'>0<-'><:f> je vektor 

<:A34>, v bode <:f,BHelv,>P<+'>1<-'><:f> vektor <:A35>. Geometrick<\i> vlastnosti modelovan<\i>ho obl<\z>ka stanovuj<\z> podmienky pre ur<\h>enie koeficientov pou</^>it<\}>ch interpola<\h>n<\}>ch polyn<\s>mov. N<\a>zov<+!> Hermitove polyn<\s>my<-!> je odvod

en<\}> z mena matematika Hermita, ktor<\}> u</^> v 19. storo<\h><\m> poznal uveden<\i> polyn<\s>my a pou</^>il ich pri interpol<\a>cii funkci<\m>. Aplikovan<\}> generuj<\z>ci princ<\m>p sa naz<\}>va Hermitova kubick<\a> interpol<\a>cia. S<\z>radnice vn<\z>t

orn<\}>ch bodov obl<\z>ka Fergusonovej kubiky mo</^>no ur<\h>i</]> v<\}>po<\h>tom z bodovej funkcie pre hodnoty krivo<\h>iarych s<\z>radn<\m>c pr<\m>slu</Z>n<\}>ch bodov z intervalu (<:f,BHelv,>0,1<:f>).	



<+C><:S+-1><:#2117,9073>	Vo v<\d><\h></Z>ine praktick<\}>ch aplik<\a>ci<\m> je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> len usporiadanou mno</^>inou vlastn<\}>ch bodov, ktor<\}>mi m<\a> prech<\a>dza</]>. Vektory doty<\h>n<\m>c ur<\h>uj<\z>ce zakrivenie (prv<\z> krivos</]>) v danom bode modelovanej 

<\h>iary s<\z> volen<\i> empiricky a ich vo</~>ba sp<\t>sobuje kon</Z>trukt<\i>rom nezanedbate</~>n<\i> probl<\i>my, preto</^>e v<\}>znamne ovplyv<\r>uj<\z> tvar v<\}>slednej 

<\h>iary. V kvalitnej</Z><\m>ch CAD syst<\i>moch je zabezpe<\h>en<\a> mo</^>nos</]> ur<\h>ovania vektorov doty<\h>n<\m>c v z<\a>vislosti od riadiaceho 

<\z>tvaru - usporiadanej mno</^>iny vlastn<\}>ch bodov tak, aby mala v<\}>sledn<\a> interpola<\h>n<\a> 

<\h>iara "k</~>udn<\}> priebeh", kop<\m>ruj<\z>ci bez v<\d><\h></Z><\m>ch extr<\i>mov tvar riadiacej lomenej 

<\h>iary. Jednou z met<\s>d ur<\h>ovania vektorov doty<\h>n<\m>c v bodoch interpola<\h>nej 

<\h>iary je <+!>Akimova interpol<\a>cia<-!>.



<+C><:S+-1>	Nech <:f,BHelv,>P<+'>i-2<-'> P<+'>i-1<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f> je 

<\h>as</]> lomenej <\h>iary ur<\h>enej bodmi riadiaceho <\z>tvaru interpola<\h>nej 

<\h>iary (obr. 3.31). V bode <:f,BHelv,>P<+'>i<-'><:f> ur<\h><\m>me vektor doty<\h>nice Akimovou kon</Z>trukciou. N<\a>jdeme body 

<:f,BHelv,>A<+'>i<-'><:f>, <:f,BHelv,>B<+'>i<-'><:f> a<:f,BHelv,> C<+'>i<-'><:f>, pre ktor<\i> plat<\m>



<+C><:S+-1><:#96,4151><:f80,,>



<+C><:S+311><:#311,4151> <:f,BHelv,>	P<+'>i-2<-'>P<+'>i-1 <-'><:f,rSymbol,><\G> <:f,BHelv,>P<+'>i<-'>P<+'>i+1<-'> 

<:f><:f,rSymbol,>=<:f><:f,BHelv,>A<+'>i<-'><:f> 



<+C><:S+311><:#311,4151><:f,BHelv,>	P<+'>i-1<-'>P<+'>i<-'> <:f><:f,rSymbol,> <\G> <:f><:f,BHelv,>P<+'>i+1<-'>P<+'>i+2 

<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>B<+'>i<-'><:f> 



<+C><:S+311><:#311,4151>	<:f,BHelv,>A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> <:f,rSymbol,><\G> 

<:f><:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'> <:f><:f,rSymbol,>=<:f><:f,BHelv,>C<+'>i<-'><:f> 



<:S+311><:#311,4151>	<:f,BHelv,>t<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>i<-'><:f> 

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



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:#264,4151>	<-'>ak je <:f,BHelv,>C<+'>i<-'><:f>  nevlastn<\}> bod, potom



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:f,BHelv,>	A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> || <:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'><:f> || 

<:f,BHelv,>t<+'>i<-'><:f> ,<:A36>



<+C><:S+-1><:#792,9073>V prv<\}>ch (posledn<\}>ch) dvoch bodoch usporiadanej postupnosti bodov riadiaceho 

<\z>tvaru treba vektor doty<\h>nice ur<\h>i</]> inou met<\s>dou, napr. ako vektor doty<\h>nice obl<\z>ka ku</^>e</~>ose<\h>ky (paraboly) prech<\a>dzaj<\z>ceho prv<\}>mi (posledn<\}>mi) tromi bodmi.



<+C><:S+-1>	In<\}> sp<\t>sob ur<\h>enia vektorov doty<\h>nice je <+!>D-interpol<\a>cia<-!>, pri ktorej je vektor doty<\h>nice 

<:A39> v bode <:f,BHelv,>P<+'>i<-'> <:f>ur<\h>en<\}> ako line<\a>rna kombin<\a>cia vektorov tvoren<\}>ch dan<\}>m bodom a bodmi riadiaceho 

<\z>tvaru <:f,BHelv,>P<+'>i-1<-'><:f> (predch<\a>dzaj<\z>ci) a <:f,BHelv,>P<+'>i+1<:f> 

<-'>(nasleduj<\z>ci) (obr. 3.32).



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-2>	<:A37>



<+C><:S+-2>	<:A38>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3599,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A40>	<:A41>	<:f,rSymbol,>j=<:f,"Math C,><\X><:f><:A47>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3348,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A43><:A42>



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



<+C><:S+-1>Vektor <:A44> je kolm<\}> priemet vektora <:A45> do vektora s<\z><\h>tu 

<:A46>. 



<+C><:S+-1>	Interpola<\h>n<\a> kubika, ktorej vektory doty<\h>n<\m>c riadiaceho 

<\z>tvaru <:A48> s<\z> ur<\h>en<\i> D-interpol<\a>ciou, a ktorej interpola<\h>n<\i> polyn<\s>my s<\z> Hermitove, sa naz<\}>va 

<+!>D-splajn kubika<-!>.



<+C><:S+-1><:#797,9073><:f,2Times New Roman CE,><+!>	Owerhauserova kubika <-!>je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou n-ticou bodov a Hermitovou interpol<\a>ciou, pri<\h>om vektory doty<\h>n<\m>c 

<\h>iary s<\z> ur<\h>en<\i> len v za<\h>iato<\h>nom a koncovom bode 

<\h>iary. <:f>



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5.2 <:f220,2Times New Roman CE,0,0,0>B<:f220,2TimesNewRomanPS,0,0,0><\h><:f220,2Times New Roman CE,0,0,0>zierova kubika<:f> 

<-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073><:f220,2Times New Roman CE,0,0,0>B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierova kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> </Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru. Aproxim<\a>cia je ur<\h>en<\a> Bern</Z>tejnov<\}>mi kubick<\}>mi polyn<\s>mami (obr. 3.33).<:f>



<+C><:I0,0,0,0><:S+-1><:#183,6163><:f160,,>



<+C><:I0,0,0,0><:S+-1><:#269,6163>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>,P<+'>1 <-'>,P<+'>2 <-'>,P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,6163>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2 <-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,6163>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<+C><:S+-2><:R><:#418,6163>			<:f,BHelv,>Be<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-u)<+&>3<-&><:f>	<:f,BHelv,>	Be<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u(1-u)<+&>2<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,>			<:f,BHelv,>Be<+'>23<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<-&>(1-u)<:f>	<:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&><:f>		<:A24>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,><:#396,9073>			s<\z> B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejnove aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2><:R>	modelovan<\}> <\z>tvar	<:A16><:A23>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>	<:A22>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0 

<-'><:f>	<:A15>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>3<-'><:f>	<:A14><:A21>		<:A13><:A20>



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>0<-'><:f> a vektor doty<\h>nice obl<\z>ka v tomto bode je 

<:A19>. Koncov<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>1<-'><:f>, vektor doty<\h>nice je 

<:A18>. Uveden<\i> geometrick<\i> vlastnosti modelovan<\i>ho kubick<\i>ho obl<\z>ka zaru<\h>uj<\z> pou</^>it<\i> 

<+!>Be<-!><+!>rn</Z>tejnove polyn<\s>my<-!> rusk<\i>ho matematika B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejna z roku 1912. V</Z>eobecn<\}> vzorec pre ur<\h>enie t<\}>chto polyn<\s>mov<:f,2Times New Roman CE,> stup<\r>a<:f,BHelv,> n<:f,2Times New Roman CE,>

 je<:f>



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



<+C><:S+-1><:#96,9073><:f80,,>



<+B><:S+-1><:f,BHelv,>Be<+'>in <-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,> <:A219><:f> pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,...,n,<:f> kde <:f,BHelv,>n<:f> je stupe<\r>.



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>Homog<\i>nne s<\z>radnice vn<\z>torn<\}>ch bodov B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierovej kubiky s krivo<\h>iarymi s<\z>radnicami<:f220,2Times New Roman CE,0,0,0> z intervalu 

<:f>(<:f,BHelv,>0,1<:f>)<:f,2Times New Roman CE,> mo</^>no n<\a>js</]> z bodovej funkcie v<\}>po<\h>tom. Bod B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky zostroj<\m>me pomocou kon</Z>trukcie naz<\}>vanej<+!> algoritmus

 Boor - de Casteljau <-!>(obr. 3.34). <:f>



<+C><:S+-1>	Nech <:A17> je krivo<\h>iara s<\z>radnica h</~>adan<\i>ho bodu kubiky z intervalu (0,1). V jednej tretine d<\e></^>ky od za<\h>iato<\h>n<\i>ho bodu ka</^>dej z 

<\z>se<\h>iek P<+'>0<-'>P<+'>1 <-'>, P<+'>1<-'>P<+'>2 <-'>, P<+'>2<-'>P<+'>3<-'> le</^>ia body P<+'>0<-'>', P<+'>1<-'>', P<+'>2<-'>' ur<\h>uj<\z>ce nov<\}> riadiaci 

<\z>tvar, ktor<\}> zredukujeme obdobnou kon</Z>trukciou na <\z>se<\h>ku P<+'>0<-'>''P<+'>1<-'>'' a 

<\o>alej na bod B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovho obl<\z>ka 

<:A217>. Pre vektor doty<\h>nice v tomto bode plat<\m> <:A6><:A5>.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5<-!><+!>.3 Coonsova B-splajn kubika <-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Coonsova B-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> 

</Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru.  Aproxim<\a>cia  je  ur<\h>en<\a>  Coonsov<\}>mi  kubick<\}>mi  polyn<\s>mami (obr. 3.35).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5665>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>P<+'>1 <-'>P<+'>2 <-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5665>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<:f,rSymbol,><-!>=<:f>(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5665>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,5665><:f80,,>



@<\X><\a>dka@<+C><:S+-2><:R><:f240,BHelv,>			<:f220,BHelv,>Co<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,><:A220>



@<\X><\a>dka@<+C><:S+-2><:A50><:f220,BHelv,>	<:f220,BHelv,>Co<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



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



@<\X><\a>dka@<+C><:S+-2><:f,BHelv,>			Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A51>



<+C><:S+-2><:f,BHelv,>			Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A52>			<:A53>



<:S+-2><:#396,9073>			s<\z> Coonsove aproxima<\h>n<\i> polyn<\s>my



<:S+-2><:#144,9073><:f80,,>



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A54>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>:		<:A55>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,><:A56>	<:f><:f,BHelv,>	<:A59><:A60>



<+C><:S+-2><:f,BHelv,>		<:A57><:f>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:A58>		<:A61><:A62>.	



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



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod </]>a</^>nice prech<\a>dzaj<\z>cej vrcholom 

<:f,BHelv,>P<+'>1<-'><:f> a stredom strany <:f,BHelv,>P<+'>0<-'>P<+'>2<:f> 

<-'>trojuholn<\m>ka <:f,BHelv,>P<+'>0<-'>P<+'>1<-'>P<+'>2<:f> <-'>le</^>iaci v jednej tretine d<\e></^>ky 

</]>a</^>nice od vrchola <:f,BHelv,><-'>P<+'>1<-'><:f> (anti</]>a</^>isko trojuholn<\m>ka). Koncov<\}> bod obl<\z>ka je anti</]>a</^>isko trojuholn<\m>ka 

<:f,BHelv,>P<+'>1<-'>P<+'>2<:f,BHelv,><-'><-'>P<+'>3<-'><:f><:f,2Times New Roman CE,> na 

</]>a</^>nice prech<\a>dzaj<\z>cej <:f,2News Serif EE,>vrcholom <:f,BHelv,>P<+'>2 

<-'><:f>a stredom strany <:f,BHelv,>P<+'>1<-'>P<+'>3<-'><:f>.<-'><-'><-'> Vektory doty<\h>n<\m>c v t<\}>chto bodoch s<\z> koline<\a>rne s vektormi 

<:A49>. Geometriu modelovan<\i>ho obl<\z>ka zaru<\h>uj<\z> <+!>Coonsove polyn<\s>my<-!> pomenovan<\i> pod</~>a americk<\i>ho po<\h><\m>ta<\h>ov<\i>ho grafika Coonsa, ktor<\i> s<\z> B-splajn kubick<\}>mi polyn<\s>mami.<-'>



<+C><:S+-1><:R1,12,1,563,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1587,9073>	Skuto<\h>nos</]>, </^>e modelovan<\a> <\h>iara neobsahuje </^>iadny z bodov riadiaceho 

<\z>tvaru a pri modelovan<\m> nie je dostato<\h>ne zrejm<\a> poloha za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, predstavuje ur<\h>it<\z> nev<\}>hodu pri praktickom pou</^><\m>van<\m> B-splajn kub<\m>k v kon</Z>truovan<\m> s podporou po<\h><\m>ta<\h>

ov. P<\t>vodn<\}> riadiaci <\z>tvar, usporiadan<\z> </Z>tvoricu bodov {<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>} mo</^>no <-!><-'><-!><-'><-!><-'><-!><-'>nahradi</]> nov<\}>m 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<+'>2<-'><:f><:f,BHelv,><+'> <-'>, Q<+'>3<-'><:f>}, ktor<\}> zostroj<\m>me tak, aby body 

<:f,BHelv,>P<+'>0<-'><-!><-'><-!><-'><-!><-'><-!><-'><:f> <-!><-'>a 

<:f,BHelv,>P<+'>3<-'><-!><-'><:f> boli za<\h>iato<\h>n<\}>m a koncov<\}>m bodom aproxima<\h>n<\i>ho B-splajn obl<\z>ka s riadiacim 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<:f><:f,BHelv,><+'>2 <-'>, Q<+'>3<-'><:f>}, krivku "natiahneme" do bodov 

<:f,BHelv,>P<+'>0<-'><:f> a <:f,BHelv,>P<+'>3<-'><-!><-'><-!><-'><:f> (obr. 3.36)<-!><-'>.<-!><-'><-!><-'><-!><-'><-!><-'>



<+C><:S+-2><:R><:#396,3640><:f220,,>



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>1<-'>P<+'>1<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>1<-'>P<+'>2<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>2<-'>Q<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>0<-'>P<+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>0<-'>P<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>0<-'>Q</t><+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>0<-'>Q<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>3<-'>P<+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>3<-'>P<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>3<-'>Q</t><+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>3<-'>Q<+'>2<-'>|<:f>



<+C><:S+-1><:#264,3640>



<+C><:S+-1><:#144,3640><:f120,,>



<+C><:S+-1><:#1584,9073>	Vo v</Z>etk<\}>ch predch<\a>dzaj<\z>cich typoch modelovan<\}>ch <\h>iar je mo</^>n<\i> dosiahnu</]> zmenu tvaru 

<\h>iary iba zmenou prvkov riadiaceho <\z>tvaru, ktor<\i> predstavuj<\z> s<\z>bor vstupn<\}>ch 

<\z>dajov pre spracovanie po<\h><\m>ta<\h>om. Tento s<\z>bor je v praktick<\}>ch pr<\m>padoch ve</~>mi objemn<\}> a nepreh</~>adn<\}>, 

<\h>o obmedzuje modelovacie mo</^>nosti kon</Z>trukt<\i>ra. Zmenu vn<\z>torn<\}>ch vlastnost<\m> modelovan<\i>ho obl<\z>ka mo</^>no dosiahnu</]> aj zmenou generuj<\z>ceho princ<\m>pu, t.j. zmenou tvaru pou</^>it<\}>ch polynomick<\}>ch funkci<\m>, mo</^>nos</]>

ou meni</]> hodnoty ich koeficientov pomocou nieko</~>k<\}>ch parametrov.



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



@<\X><\a>dka@<+C><:S+-1><:#279,5887><+!>3.5.4 <:f,rSymbol,>b<:f>-splajn kubika<-!> (kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:S+-1><:#822,5887><:f,rSymbol,>	b<:f>-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> usporiadanou 

</Z>tvoricou vlastn<\}>ch bodov <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f>. Aproxim<\a>ciu ur<\h>uj<\z> 

<:f,rSymbol,>b<:f>-splajn kubick<\i> polyn<\s>my (obr. 3.37).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5887>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5887>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'>M<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2  <-'>P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



@<\X><\a>dka@<+C><:R><:f240,BHelv,>		<:f><:f240,BHelv,>	<:f220,BHelv,>Ba<+'>03<-'>(u)<:f240,BHelv,> 

<:f><:f,rSymbol,>=<:f><:f240,BHelv,> <:A65><:f>



@<\X><\a>dka@<+C><:f240,BHelv,>			<:f220,BHelv,>Ba<+'>13<-'><:f220,,>(<:f220,BHelv,>u<:f240,,>) 

<:f><:f,rSymbol,>=<:f><:f240,,> <:f><:A66>



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3918,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A67>



<+C><:R><:f,BHelv,>			Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A68><:A69>



<+C><:f,BHelv,>			Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A64>					<:A70>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,3086,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A71>



<:S+-2><:R><:#418,9073><:f,rSymbol,>				<:f,2Times New Roman CE,>s<\z><:f,rSymbol,> b<:f>-splajn aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A63>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-1><:#822,9073>Koeficienty <:f,rSymbol,>b<:f>-splajn polyn<\s>mov s<\z> funkciami dvoch parametrov, ovplyv<\r>uj<\z>cich vn<\z>torn<\i> vlastnosti modelovan<\}>ch obl<\z>kov. Parameter 

<:f,rSymbol,>b<+'><:f>1<-'> - <+!></]>ah<-!> ovplyv<\r>uje polohu za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, "do</]>ahuje" 

<\h>iaru k prv<\i>mu, pr<\m>p. koncov<\i>mu bodu riadiaceho <\z>tvaru.



<+C><:S+-1><:#822,9073>Parameter <:f,rSymbol,>b<+'><:f>2<-'> - <+!>nap<\d>tie<-!> ovplyv<\r>uje prv<\z> krivos</]> modelovan<\i>ho obl<\z>ka vo vn<\z>torn<\}>ch bodoch, "nap<\m>na" ("uvo</~><\r>uje") 

<\h>iaru smerom ku strane (od strany)<:f,BHelv,> P<+'>1<-'>P<+'>2<-'><:f> riadiaceho 

<\z>tvaru. Ak <:f,rSymbol,>b<:f,BHelv,><+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f> a 

<:f,rSymbol,>b<:f,BHelv,><+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f>, dost<\a>vame Coonsove B-splajn  polyn<\s>my.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.5 Racion<\a>lne<-!><:f><+!><:f,2Times New Roman CE,> kubiky<-!> (kubick<\i><:f><:f,2Times New Roman CE,> aproxima<\h>n<\i> obl<\z>ky)



<+C><:S+-1><:#1061,9073><:f,2Times New Roman CE,>	Racion<\a>lna kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou </Z>tvoricou vlastn<\}>ch bodov 

<:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f> a kladn<\}>mi v<\a>hami bodov (zvolen<\}>mi reprezentantmi z tried homog<\i>nnych s<\z>radn<\m>c bodov). V<\a>ha bodu vyjadruje mieru, akou bod ovplyv<\r>uje tvar modelovanej 

<\h>iary. Aproxim<\a>cia je ur<\h>en<\a> kubick<\}>mi polyn<\s>mami.



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>1<-'>P<+'>1 <:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>2<-'>P<+'>2 

<:f,2Times New Roman CE,><-'>, <:f,BHelv,>h<+'>3<-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'>  h<+'>3<-'>P<+'>3<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Pl<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Pl<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,>				Pl<+'>i3<-'>(u)<:f> pre <:f,BHelv,>i<:f,rSymbol,>=<:f>0,1,2,3



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				s<\z> aproxima<\h>n<\i> kubick<\i> polyn<\s>my - Bern</Z>tejnove, B-splajn, 

<:f,rSymbol,>b<:f>-splajn,



<:S+-1><:R>				pre ktor<\i> plat<\m>	<:A77>



<+C><:I0,0,2858,0><:S+-1><:#543,9073>	modelovan<\}> <\z>tvar	racion<\a>lne roz</Z><\m>renie kubickej aproxima<\h>nej 

<\h>iary (B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovej, Coonsovej, B-splajn, 

<:f,rSymbol,>b<:f>-splajn) reprezentovan<\i> bodovou funkciou



<+C><:I0,0,2858,0><:S+-1><:#96,9073><:f80,,>



<+C><:S+-2>				<:A72>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> <+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) 

<:f,rSymbol,>=<:f><:A73>



<+C><:S+-2><:#144,9073><:f80,,>



<+C><:I0,0,2892,0><:#279,9073>				kde <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>) je v<\a>hov<\a> funkcia, nenulov<\a> pre ka</^>d<\i> 

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



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:f,BHelv,>				<:f><:f,BHelv,><:A74>



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:#264,9073><:f,2Times New Roman CE,>				obl<\z>k racion<\a>lnej aproxima<\h>nej kubiky<:f>



<+C><:I0,0,2892,0><:#144,9073><:f120,,>



			<:A75><:A76><:f,BHelv,>, u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



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



<+C><:S+-1><:#807,9073>V z<\a>vislosti od ve</~>kosti v<\a>hy ka</^>d<\i>ho bodu riadiaceho 

<\z>tvaru sa men<\m> tvar modelovan<\i>ho obl<\z>ka. Pre hodnoty <:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>3<-'><:f> je modelovan<\}>m obl<\z>kom pr<\m>sl

u</Z>n<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova, Coonsova B-splajn, 

<:f,rSymbol,>b<:f>-splajn kubika.



<+C><:S+-1><:#528,9073>	Obl<\z>ky ku</^>e</~>ose<\h>iek mo</^>no modelova</]> ako aproxima<\h>n<\i> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove racion<\a>lne kvadratick<\i> obl<\z>ky (obr. 3.38).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<-'> h<+'>1<-'>P<+'>1 <-'> h<+'>2<-'>P<+'>2 <-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>22<-'><:f><:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,4853,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>	Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>1-u<:f>)<:f,BHelv,><+&>2<-&><:f>	<:f,BHelv,>	Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<:f>(<:f,BHelv,>1-u<:f>)	<:f,BHelv,>	Be<+'>22 

<-'><:f><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>2<-&><:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>				s<\z> Bern</Z>tejnove aproxima<\h>n<\i> polyn<\s>my druh<\i>ho stup<\r>a



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	modelovan<\}> <\z>tvar	<:A79>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A80>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A78>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A81> , <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A82> , 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,rSymbol,>r<:f>, <:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,rSymbol,>r<:f><:f,rSymbol,>=<:f><:A83>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,5398><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5398><:f,2Times New Roman CE,>Bod <:f,BHelv,> O <:f>je stred <\z>se<\h>ky<:f,BHelv,> P<+'>0<-'>P<+'>2<-'><:f> a bod 

<:f,BArial CE,>P<:f,2Symbol,>=<:f,BHelv,>P<+'>E<-'><:f> (<:f,BHelv,>P<+'>P<-'><:f> pr<\m>p.<:f,BHelv,> P<+'>H<-'><:f>) je bod obl<\z>ka modelovanej ku</^>e</~>ose<\h>ky, ktorou je



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		elipsa 		<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><<0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		parabola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,>=0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		hyperbola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><;>0,5<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	Pri modelovan<\m> racion<\a>lnych aproxima<\h>n<\}>ch kriviek po 

<\h>astiach, ke<\o> s<\z> sp<\a>jan<\i> obl<\z>ky r<\t>znych stup<\r>ov, hovor<\m>me o neuniformn<\}>ch racion<\a>lnych 

<\h>iarach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9073><+!>NURBS <-!>- neuniformn<\i> racion<\a>lne B-splajn krivky s<\z> pova</^>ovan<\i> za aproxima<\h>n<\i> 

<\h>iary naj</Z>ir</Z>ieho praktick<\i>ho uplatnenia, v<\o>aka pomerne jednoduch<\}>m analytick<\}>m reprezent<\a>ci<\a>m, mo</^>nosti lok<\a>lnej zmeny tvaru modelovanej 

<\h>iary zmenou v<\a>hy pr<\m>slu</Z>n<\i>ho bodu riadiaceho <\z>tvaru (nie je potrebn<\a> zmena jeho homog<\i>nnych s<\z>radn<\m>c) a mo</^>nosti vytv<\a>ra</]> 

<\h>iaru z obl<\z>kov r<\t>znych stup<\r>ov  pod</~>a po</^>adovan<\i>ho tvaru v<\}>sledku. 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



@<\X><\a>dka@<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>3.5.6 Modelovanie po <\h>astiach<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Sp<\a>jan<\m>m kubick<\}>ch obl<\z>kov mo</^>no modelova</]> po <\h>astiach aproxima<\h>n<\i> a interpola<\h>n<\i> 

<\h>iary ur<\h>en<\i> usporiadan<\}>mi n-ticami bodov, ktor<\i> naz<\}>vame zov</Z>eobecnen<\i> kubiky. Vn<\z>torn<\i> vlastnosti zov</Z>eobecnen<\}>ch kub<\m>k v bodoch spojenia dvoch kubick<\}>ch obl<\z>kov z<\a>visia od typu sp<\a>jan<\}>ch obl<\z>kov a 

od zhodn<\}>ch prvkov v riadiacich <\z>tvaroch t<\}>chto obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech  <:A218>s<\z> bodov<\i> funkcie po</^>adovan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f><:f,rSymbol,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, ktor<\i> reprezentuj<\z> sp<\a>jan<\i> obl<\z>ky. Rozozn<\a>vame tri druhy sp<\a>jania obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Spojit<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Koncov<\}> bod prv<\i>ho zo sp<\a>jan<\}>ch obl<\z>kov spl<\}>va so za<\h>iato<\h>n<\}>m bodom druh<\i>ho obl<\z>ka.	



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A84>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Sp<\a>jan<\i> obl<\z>ky maj<\z> v spolo<\h>nom bode koline<\a>rne vektory doty<\h>n<\m>c, v bodoch  sa spojite men<\m> prv<\a> krivos</]> v<\}>slednej zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A85>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Geometricky hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Vektory doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch sp<\a>jan<\}>ch obl<\z>kov s<\z> zhodn<\i>, v bodoch  sa spojite  men<\m> druh<\a> krivos</]> zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A86>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Fergusonove kubiky mo</^>no sp<\a>ja</]> hladko. Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> dva zhodn<\i> prvky, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho vlastn<\i>ho bodu obl<\z>kov a 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c koline<\a>rnych vektorov doty<\h>n<\m>c v spolo<\h>nom bode (obr. 3.39). Pri zhodnosti vektorov doty<\h>n<\m>c je spojenie geometricky hladk<\i>.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f80,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A87>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>	D-splajn kubiky mo</^>no tie</^> sp<\a>ja</]> hladko.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove kubiky mo</^>no sp<\a>ja</]> spojito (obr. 3.40). Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> jeden zhodn<\}> prvok, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho bodu.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>			(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'> P<+'>5<-'> P<+'>6<-'><:f>),  (<:f,BHelv,>P<+'>6<-'> P<+'>7<-'> P<+'>8<-'> P<+'>9<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2116,9073>	Nech <:f,BHelv,>n<:f> je po<\h>et bodov usporiadanej postupnosti tvoriacej riadiaci 

<\z>tvar. Modelovan<\a> zov</Z>eobecnen<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova kubika bude prech<\a>dza</]> prv<\}>m bodom z danej postupnosti a ka</^>d<\}>m tak<\}>m bodom, ktor<\i>ho poradie je 

<\h><\m>slo delite</~>n<\i> tromi. Posledn<\}> bod bude obsahova</]> len vtedy, ke<\o> je 

<\h><\m>slo <:f,BHelv,>n-1<:f> (poradie posledn<\i>ho bodu) delite</~>n<\i> tromi (obr.3.40). Ak 

<\h><\m>slo <:f,BHelv,>n-1<:f> nie je delite</~>n<\i> tromi, <\h>iaru mo</^>no ukon<\h>i</]>, v z<\a>vislosti od po<\h>tu bodov zost<\a>vaj<\z>cich po ur<\h>en<\m> posledn<\i>ho kubick<\i>ho obl<\z>ka, 

<\z>se<\h>kou <:f,BHelv,>P<+'>n-2<-'>P<+'>n-1  <-'><:f>(zost<\a>va len posledn<\}> bod 

<+'><:f,BHelv,> <-'>P<+'>n-1<-'><:f> - na obr<\a>zku bod<:f,BHelv,> P<+'>7<-'><:f>), alebo obl<\z>kom paraboly 

<:f,BHelv,>P<+'>n-3 <-'>P<+'>n-1<-'><:f> (zost<\a>vaj<\z> dva body 

<:f,BHelv,>P<+'>n-2 <-'>, P<+'>n-1<-'><:f> - na obr<\a>zku body P<+'>7<-'>, P<+'>8<-'>).Tieto koncov<\i> obl<\z>ky vytvor<\m>me pomocou nieko</~>ko-n<\a>sobn<\i>ho zopakovania pr<\m>slu</Z>n<\}>ch bodov v riadiacom 

<\z>tvare modelovan<\i>ho obl<\z>ka <\h>iary.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1058,9073>	  <\Z>se<\h>ka je obl<\z>k ur<\h>en<\}> dvojn<\a>sobn<\}>mi bodmi svojho riadiaceho 

<\z>tvaru (<:f,BHelv,>P<+'>i<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'><:f>). Obl<\z>k paraboly je ur<\h>en<\}> jedn<\}>m dvojn<\a>sobn<\}>m bodom vo svojom riadiacom 

<\z>tvare (<:f,BHelv,>P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f>). N<\a>sobnos</]> bodov riadiaceho 

<\z>tvaru je jednoduch<\}> a pohodln<\}> prostriedok modelovania tvaru zov</Z>eobecnenej kubiky pri interpolovan<\m> po 

<\h>astiach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1323,9073>	Hladk<\i> spojenie obl<\z>kov B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierov<\}>ch kub<\m>k je mo</^>n<\i> zabezpe<\h>i</]> len pri zvl<\a></Z>tnych vlastnostiach prvkov riadiaceho 

<\z>tvaru. Trojice bodov z danej usporiadanej <:f,BHelv,>n<:f>-tice, ktor<\i> tvoria strany riadiacich lomen<\}>ch 

<\h>iar sp<\a>jan<\}>ch obl<\z>kov koline<\a>rne s vektormi doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch obl<\z>kov, musia by</]> koline<\a>rne. Na obr. 3.41 s<\z> body  

<:f,BHelv,>P<+'>2 <-'><:f,2Times New Roman CE,>,<:f,BHelv,> P<+'>3<-'>  

<:f,2News Serif EE,>a<:f,BHelv,> P<+'>4<-'><:f> koline<\a>rne. Ak je bod<:f,BHelv,> P<+'><:f>3<-'> stred 

<\z>se<\h>ky <:f,BHelv,>P<+'>2<-'>P<+'>4<-'><:f> , spojenie je geometricky hladk<\i>.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Coonsove B-splajn kubiky mo</^>no sp<\a>ja</]> geometricky hladko. Mapy riadiacich 

<\z>tvarov sp<\a>jan<\}>ch obl<\z>kov maj<\z> tri zhodn<\i> prvky, 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c troch bodov, prv<\}> a posledn<\}> bod tejto trojice tvoria vektor koline<\a>rny s vektorom doty<\h>nice v spolo<\h>nom bode obl<\z>kov, 

<:A88>  na obr. 3.42.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>				(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'> P<+'>3<-'> P<+'>4<-'><:f>),  (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'> P<+'>4<-'> P<+'>5<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1335,9073>	<:f,rSymbol,>b<:f>-splajn kubiky mo</^>no sp<\a>ja</]> spojite len pre zhodn<\i> hodnoty parametrov 

<:f,rSymbol,>b<+'><:f>1<-'> a <:f,rSymbol,>b<+'><:f>2 <-'>v <:f,rSymbol,>b<:f>-splajn polyn<\s>moch ur<\h>uj<\z>cich analytick<\i> reprezent<\a>cie sp<\a>jan<\}>ch obl<\z>kov. Pre niektor<\i> hodnoty mo</^>no dosiahnu</]> aj spojenie geometricky hladk<\i>. 

Tak<\i>to modelovanie  zov</Z>eobecnen<\}>ch kub<\m>k je n<\a>ro<\h>n<\i>, vy</^>aduje dobr<\z> znalos</]> pomerne zlo</^>it<\}>ch analytick<\}>ch reprezent<\a>ci<\m> a je nepohodln<\i> pri rozsiahlych s<\z>boroch vstupn<\}>ch 

<\z>dajov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#529,9073>	Pri interpol<\a>cii usporiadanej <:f,BHelv,>n-<:f>tice bodov mo</^>no pou</^>i</]> ako generuj<\z>ci princ<\m>p interpol<\a>ciu ur<\h>en<\z> polyn<\s>mami r<\t>znych stup<\r>ov.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><+!>Line<\a>rna interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my   <:f,BHelv,>		Pl<+'>0 <-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-u<:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f>), (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie,  <:f,BHelv,>n<:f,rSymbol,> </s><:f,BHelv,>2<:f><:f,BHelv,> 

<:f> (obr. 3.43)



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A89>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kvadratick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,2News Serif EE,>(<:f,BHelv,>u-u<+&>2<-&><:f>)		<:f,BHelv,>Pl<+'>2<-'><:f>

(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2 

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <:f,BHelv,><-'>P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f> 

<:f,BHelv,><-'>P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>3,<:f,2News Serif EE,> p<\a>rne<:f>  (obr. 3.44)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A94>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f160,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,BHelv,>u-u<+&>2<-&><:f>		<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>

=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2<-&><:f><:f,BHelv,>-u<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><:A90><-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f> 

<-'><:A91><-'>), (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A92>), (<:f,BHelv,>P<+'>3<-'> P<+'>4 

<-'><:f><:A93>), ... 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.45)<:A95>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><+!><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kubick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-5,5u+9u<:f,BHelv,><+&>2<-&>-4,5u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>9<:f,BHelv,>u-22,5u<+&>2<:f,BHelv,><-&>+13,5u<+&>3

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-4,5u+18u<:f><:f,BHelv,><+&>2<-&>-13,5u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u-4,5u<+&>2<-&>+4,5u<+&>3<-&>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><-'><:f,BHelv,><-'>P<+'>2<-'><:f> 

<:f,BHelv,><-'>P<+'>3<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>4<:f,2Times New Roman CE,>, n delite</~>n<\i> tromi,  (obr. 3.46)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A96>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-3u<:f,BHelv,><+&>2<-&>+2u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<:f,BHelv,><-&>-2u<+&>3<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u-2u<:f><:f,BHelv,><+&>2<-&>+u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>-u<+&>2<-&>+u<+&>3<:f,2Times New Roman CE,>

	<-&>(Hermitove polyn<\s>my)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>ri<:f>adiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> 

<:A97><-'><-'><-'><-'><-'><-'>),	 (<:f,BHelv,>P<+'>1<-'> P<+'><:f>2<-'> 

<:A98>),   (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A99>),   (<:f,BHelv,>P<+'>3 

<-'>P<+'>4<-'><:f> <:A100>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.47)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f,2Times New Roman CE,><+!>Interpol<\a>cia stup<\r>a  <:f,BArial CE,>k<:f,2Times New Roman CE,><<<:f,BArial CE,>n<:f,2Times New Roman CE,>  (po 

<\h>astiach)<-!><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>k+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BArial CE,>k<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>  

<:A101>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>k<-'><:f> ), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f><;><:f,BHelv,>k<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><+!>Interpol<\a>cia stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>  (naraz na celej n-tici bodov)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>p<:f>olyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>n+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>   

<:A102>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>n<-'><:f> ) 

	pre jeden obl<\z>k



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1320,9073>	<:f,2Times New Roman CE,>Na obr. 3.48 s<\z> pou</^>it<\i> Fergusonove kubick<\i> obl<\z>ky pri modelovan<\m> p<\m>smen gr<\i>ckej abecedy, na obr. 3.49 je n<\a>pis modelovan<\}> z B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierov<\}>

ch kub<\m>k. B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierove kubiky s<\z> naj<\h>astej</Z>ie pou</^><\m>van<\i> interpoluj<\z>ce 

<\h>iary v grafick<\}>ch programov<\}>ch vybaveniach (SketchPad, AutoCAD, MSGraph, CorellDraw, CorellFlow) a b<\}>vaj<\z> s<\z><\h>as</]>ou kresliacich proced<\z>r poskytovan<\}>ch textov<\}>mi editormi (MSWord, AmiPro a pod.).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3><:p<* >>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+">Pr<\m>klad 3.1<-">: N<\a>jdite bodov<\i> funkcie analyticky reprezentuj<\z>ce: 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,3998,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>		a) Fergusonovu 		b) B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovu 

		c) Coonsovu 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073> kubiku, ke<\o> riadiacim <\z>tvarom je usporiadan<\a> </Z>tvorica bodov (vlastn<\}>ch, pr<\m>p. nevlastn<\}>ch)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	a) {<:f,BHelv,>P<+'>0 <-'> P<+'>3 <-'> <:f><:A103>}	 b) {<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'>  P<+'>2<-'>  P<+'>3<-'> <:f>} 	 c) <:f,BHelv,>{ P<+'>0 

<-'> P<+'>1 <-'> P<+'>2<-'>  P<+'>3<-'>}<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>ur<\h>en<\}>ch homog<\i>nnymi s<\z>radnicami



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f,BHelv,>		P<+'>0<-'> (0,0,0,1),  P<+'>1<-'> (1,0,1,1),  P<+'>2<-'> (1,1,0,1),  P<+'>3<-'> (0,1,1,1)<:f>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#139,9073><:f120,BHelv,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Ur<\h>te prvky Frenet-Serretovho sprievodn<\i>ho trojhranu - jednotkov<\}> vektor doty<\h>nice, norm<\a>ly a binorm<\a>ly a vypo<\h><\m>tajte prv<\z> a druh<\z> krivos</]> 

<\h>iar v bode s krivo<\h>iarou s<\z>radnicou <:f,BHelv,>u<:f,rSymbol,>=<:f><:f,2Times New Roman CE,><:A136>(obr. 3.50). 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,><+">Rie</Z>enie<-">: Mapy riadiacich <\z>tvarov 

<:f><:f,2Times New Roman CE,>obl<\z>kov obsahuj<\z> </Z>tvorice homog<\i>nnych s<\z>radn<\m>c ich bodov.<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>a) Dva body riadiaceho <\z>tvaru Fergusonovej kubiky s<\z> nevlastn<\i>, s<\z> to vektory doty<\h>n<\m>c kubiky v za<\h>iato<\h>nom a koncovom bode<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A104><-'><-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>Mapa riadiaceho <\z>tvaru obsahuje prvky riadiaceho 

<\z>tvaru v danom usporiadan<\m> - najprv body vlastn<\i>, potom nevlastn<\i><:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,><+!>	M<+'>F<-!><-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (0,1,1,1) (1,0,1,0) (-1,0,1,0))        

<:f,2News Serif EE,> (pozri <:f>kap. 3.5.1)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Matica interpol<\a>cie obsahuje Hermitove interpola<\h>n<\i> kubick<\i> polyn<\s>my



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><+!>	I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(F<+'>0<-'> (u) F<+'>1<-'> (u) G<+'>0<-'> (u) G<+'>1<-'>(u))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Fergusonovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A105><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>F<-'><:f> . 

<:f,BArial CE,>I<-!><+&>T<-&><+!>(u)<-!><:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>F<+'>0<-'> (u)+P<+'>1<-'><+!> <-!>F<+'>1<-'> (u)+<:f><:A106><+!> 

<-!><:f,BHelv,>G<+'>0<-'> (u)<:f>+<:A107><:f,BHelv,> G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>F<+'>0<-'> (u)+(0,1,1,1)<+!> 

<-!>F<+'>1<-'> (u)+(1,0,1,0)<+!> <-!>G<+'>0<-'> (u)+(-1,0,1,0)<+!> 

<-!>G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>G<+'>0<-'> (u)-G<+'>1<-'>(u<:f>), <:f,BHelv,>F<+'>1<-'> (u)<:f>,<:f,BHelv,>F<+'>1<-'> (u)+G<+'>0<-'> (u)+G<+'>1<-'>(u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(u-u<+&>2<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> 3u<+&>2<-&>-2u<+&>3<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> u<:f,BHelv,>,<:f,BHelv,> 1)<:f>, pre 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A108><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:A109><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

<-!><:f><+!><:f,BHelv,>	<-!><:f><:A110><:A128>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A111><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-2u, 6u-6u<+&>2<-&>, 1, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A112><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1,0,1,0)<:f> 

	<:A113><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 0, 1, 0)<:f>	<:A114><:A129>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>							|<:A116><:A162>|<:f,rSymbol,>=<:f><:A117>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A115><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-2, 6-12u, 0, 0 )		<:f>	<:A118><:A130>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A119>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 0, 0) 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A125><:A131><:f><:A126><:f,BHelv,><:A120> (0, -2, 3, 0)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A127><:f><:A132><:A133><:A121>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A134><:f><:A122>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:A135><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A123>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A137><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>					<:A139><:f><:f,2News Serif EE,><:A140>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>Jednotkov<:f><\}> vektor norm<\a>ly v bode <:A138> 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>					<:A124>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				<:A2>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:f,2News Serif EE,><:A141>				<:f><:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A144>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A142><:f><:f,2News Serif EE,>		<:f><:f,2News Serif EE,>	<:A143>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A145>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>b) B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho  

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>B<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Bern</Z>tejnove  aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Be<+'>03<-'> (u)  Be<+'>13<-'> (u)  Be<+'>23<-'> (u)  Be<+'>33<-'>(u))			<:f,2News Serif EE,>(pozri kap. 3.5.2)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Analytick<\a> reprezent<\a>cia B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky je bodov<\a> funkcia<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A146>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>B<-'><:f> . 

<-!><+!>I<-!><+&>T<-&><+!><:f,BHelv,>(u)<:f><-!><:f,rSymbol,>=<:f> 

<:f,BHelv,>P<+'>0<-'><+!> <-!>Be<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Be<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Be<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Be<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Be<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>13<-'> (u)+Be<+'>23<-'>(u<:f>), 

<:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>Be<+'>33 <-'>(u)<:f>,<:f,BHelv,> Be<+'>13<-'> (u)+Be<+'>33<-'> (u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(3u-3u<+&>2<-&>, 3u<+&>2<-&>-2u<+&>3<-&>, 3u-6u<+&>2 

<-&>+4u<+&>3<-&>, 1)<:f>, pre <:f,BHelv,>u<:f><:f,rSymbol,><\N><:f><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A147>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:f,BHelv,><:A148>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

	<-!><:f><:A150><:A149>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A151>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3-6u, 6u-6u<+&>2<-&>, 3-12u+12u<+&>2<-&>, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A152>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3,0,3,0)<:f> 

	<:f,BHelv,><:A153>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-3, 0, 3, 0)<:f>	<:A154><:A155>	   |<:A156><:A157>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A158>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-6, 6-12u, -12+ 24u, 0)	<:f><:f,BHelv,>	<:f><:f,BHelv,><:A160><:A161>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A159>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 24, 0) 

<:f><:f,2News Serif EE,>	



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A163><:A164><:f><:A165><:A166><:f,BHelv,>(0, 0, 9, 0)<:f,2Times New Roman CE,>			|<:A169><:A170><:f><:A167><:A168><:f,BHelv,>9<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A171>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>J<:f>ednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A172>		<:A173>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:f><:f,BHelv,><:A174>		<:f><:A175>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:f><:A176><:f,2Times New Roman CE,>		<:A177>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:A178>	<:f><:f,BHelv,>	<:f><:f,2News Serif EE,>		<:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A179>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A180><:f,2Times New Roman CE,>			<:A221>		<:f><:f,2Times New Roman CE,>	<:A222>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>c)<:f,2Times New Roman CE,> Coonsova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho 

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>C<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Coonsove B-splajn aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Co<+'>03<-'> (u)  Co<+'>13<-'> (u)  Co<+'>23<-'> (u)  Co<+'>33<-'>(u))<:f>		(pozri kap. 3.5.3)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Coonsovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A181>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>C<-'><:f> . 

<:f,BArial CE,><-!><+!>I<-!><+&>T<-&>(u)<:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>Co<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Co<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Co<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Co<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Co<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>13<-'> (u)+Co<+'>23<-'>(u<:f>), 

<:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>Co<+'>33 <-'>(u)<:f>,<:f,BHelv,> Co<+'>13<-'> (u)+Co<+'>33<-'> (u), 1) 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>	<:A182><-!><:f>, pre <:f,BHelv,>u <:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>  <:A183><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:A184><:f,rSymbol,>=<:f><:f,BHelv,>P(0)	<:f>	<:f,BHelv,><:A185>(1)<:f><:A186><:f,rSymbol,>=<:f><:f,BHelv,>P(1)	<:f><:f,BHelv,><+!>	<-!><:f><:A187><-'><:A188><-'><-'>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A189><:A190>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A193><:A194>	<:A195><:A196>	<:A191><:A192>	   <:A213><:A214>



<+C><:R>	<:A197><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 1-2u, -2+ 4u, 0)			<:A199><:f><:f,BHelv,><:A200>



<+C><:f,BHelv,>	<:A198>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -2, 4, 0)<:f>	



<+C>	<:A223><:A201><:A202>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A203>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A204>		<:A205>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A207><:f><:f,BHelv,>		<:f><:f,BHelv,><:A206>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:A208><:f>		<:A209>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:A210>	<:f><:f,BHelv,>	<:f><:f,BHelv,>	<:f,2Times New Roman CE,>	Polomer prvej krivosti v bode 

<:f,BHelv,>P<:f><:A212>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A211>				<:A1>			<:f><:f,BHelv,><:A215>	<:f><:A216>
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$\frac 12u^3-u^2+\frac 23$Arial CE,34,11,0,0,0,0,0
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������Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( \frac 13\right) =\overline{P_0^{,,}P_1^{,,}}$Times New Roman CE,18,12,0,0,0,0,0

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

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

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

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

$^{\prime }\left( 1\right) =\overline{a_1}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

$3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$3\,\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 1\right) =3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =3\,\overline{P_0P_1}$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =M.I^T(u)=$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Be_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\BF I\left( u\right) =\left( \matrix F_0\left( u\right)  & F_1\left( u\right)  & G_0\left( u\right)  & G_1\left( u\right) \endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\BF M=\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_3=\overline{a_1}=\left( x_{a1},y_{a1},z_{a1},0\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_2=\overline{a_0}=\left( x_{a0},y_{a0},z_{a0},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \left\{ P_0,P_1,\overline{a_0},\overline{a_1}\right\} ,\BF I\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$\overset{1}\to{\underset{i=0}\to{\sum }}F_i\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\BF M\BF .\BF I^T\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$\infty =P_0\,F_0\left( u\right) +P_1\,F_1\left( u\right) +\overline{a_0}\,G_0\left( u\right) +\overline{a_1}\,G_1\left( u\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\left| \overline{t_i}\right| =\left| \overline{P_{i-1}P_{i+1}}\right| $Arial CE,34,11,0,0,0,0,0

$\overline{b_i}=\overline{P_{i-1}P_i},\quad \overline{c_i}=\overline{P_iP_{i+1}}$Arial CE,34,11,0,0,0,0,0

$\overline{P_iA_i}=\overline{b_i}+\overline{c_i}=\overline{d_i}\quad $Helv,34,11,0,0,0,0,0

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

$\overline{a_i}=k\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$k=\frac{\left| \overline{b_i}\right| }{\left| \overline{d_i}\right| }\cos \varphi $Arial CE,34,12,0,0,0,0,0

$=\frac{\overline{b_i}.\overline{a_i}}{\left| \overline{b_i}\right| \left| \overline{a_i}\right| }=\frac{\overline{b_i}.\overline{d_i}}{\left| \overline{b_i}\right| \left| \overline{d_i}\right| }=\frac{\overline{b_i}.\left( \overline{b_i}+\overline{c_i}\right) }{\left| \overline{b_i}\right| \left| \overline{b_i}+\overline{c_i}\right| }$Arial CE,34,11,0,0,0,0,0

$\cos \varphi $Arial CE,34,11,0,0,0,0,0

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

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

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

$\overline{b_i}\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$\left( P_0\quad P_{1\quad }\overline{a_0}\quad \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_2},\overline{P_1P_3}$Helv,34,11,0,0,0,0,0

$-\frac 16u^3+\frac 12u^2-\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$-\frac 12u^3+\frac 12u^2+\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$+\frac 16u^3$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Co_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\frac 13\left( \frac 12\left( P_0+P_2\right) +2P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 13\left( \frac 12\left( P_1+P_3\right) +2P_2\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 0\right) =\frac 12\left( P_2-P_0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 1\right) =\frac 12\left( P_3-P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 2\delta u^3$Arial CE,34,11,0,0,0,0,0

$\frac{2\beta _1^3}\delta \left( 1-3u+3u^2-u^3\right) $Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [\beta _2+4\beta _1^2+4\beta _1+\left( 6-\beta _1^3-6\beta _1\right) u-$Arial CE,34,11,0,0,0,0,0

$-\left( 3\beta _2+6\beta _1^3+6\beta _1^2\right) u^2+2\left( \beta _2+\beta _1^3+\beta _1^2+\beta _1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [2+6\beta _1u+\left( 3\beta _2+6\beta _1^2\right) u^2-$Helv,34,11,0,0,0,0,0

$2\left( \beta _2+\beta _1^2+\beta _1+1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Ba_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\delta =\beta _2+2\beta _1^3+4\beta _1^2+4\beta _1+2\neq 0$Arial CE,34,12,0,0,0,0,0

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

$\overset{3}\to{\underset{i=0}\to{\sum }}h_iP_iPl_{i3}\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

$H\left( u\right) =\overset{3}\to{\underset{i=0}\to{\sum }}h_iPl_{i3}\left( u\right) $Century Schoolbook,18,12,0,0,0,0,0

$\overline{r}$Arial CE,34,12,0,0,0,0,0
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�J���G���_�9�7���G�„���Helv����������������������������"�ÿ�������í����a��
�J���è�Y�x�:�8���è�H���Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"ˆÿ������@>����2������Š�v�+�w�;�9�Š�v�+�w�
������
�J�+���¯���<�:�+���„���Helv����	���0	�	� ÿu�������r����"�ÿ������€�����a��
�J�¶�²�þ�B�=�;�¶�²�H���Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"ˆÿ������@>����1������8�9�Ñ�:�>�<�8�9�Ñ�:�
������
�J�£�ß�?�÷�?�=�£�ß� ���Helv����"�ÿ������€����������Ð���"�ÿ������������P��
�J�â���T���@�>�â���D���Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"ˆÿ������@>����1��
�J�»�«�W�Ã�A�?�»�«� ���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"�ÿ�������ç����P��
�J�"�D�j�Ô�B�@�"�D�D���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"ˆÿ�������ç����0��
�J�ê���n�5�C�A�ê���„���Helv����������������������������"�ÿ�������í����a��
�J�z�Ô�Â�d�D�B�z�Ô�H���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"ˆÿ�������ç����0������ó�O�”�P���C�ó�O�”�P�
������Arial CE,34,11,0,0,0,0,0

$\overline{a_0}\ \overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}\ \overline{a_2}$Arial CE,34,11,0,0,0,0,0

$\overline{a_2}\ \overline{a_3}$Arial CE,34,11,0,0,0,0,0

$\overline{a_3}\ \overline{a_4}$Arial CE,34,11,0,0,0,0,0

$\overset{k}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overset{n}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}\ \ \overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}=P_1-P_0=(1,0,1,0)\quad \overline{P_2P_3}=P_3-P_2=(-1,0,1,0)$Century Schoolbook,18,12,0,0,0,0,0

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

$\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$\overline{P_2P_3}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

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

$\overline{r}^{\prime }$Century Schoolbook,18,11,0,0,0,0,0

$\sqrt{\frac 94+1}=\sqrt{\frac{13}4}=\frac{\sqrt{13}}2$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\left( \frac 12\right) =\left( \left| \matrix \frac 32 & 1 \\ 0 & 0\endmatrix \right| ,-\left| \matrix 0 & 1 \\ -2 & 0\endmatrix \right| ,\left| \matrix 0 & \frac 32 \\ -2 & 0\endmatrix \right| ,0\right) =$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) |=\sqrt{4+9}=\sqrt{13}$Arial CE,34,11,0,0,0,0,0

$=\left| \matrix 0 & \frac 32 & 1 \\ -2 & 0 & 0 \\ 0 & -12 & 0\endmatrix \right| =24$Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}(\frac 12)=\frac{\overline{\,r\,}^{\prime }\left( \frac 12\right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| }=\frac{\left( 0,\frac 32,1,0\right) }{\frac{\sqrt{13}}2}=(0,\frac 3{\sqrt{13}},\frac 2{\sqrt{13}},0)$Arial CE,34,11,0,0,0,0,0

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

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

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

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

$\left( \frac 12\right) =P\left( \frac 12\right) =\left( \frac 14,\frac 12,\frac 12,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( 0,\frac 32,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( -2,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime }$Century Schoolbook,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Helv,34,12,0,0,0,0,0

$\frac 12$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$P\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =$Arial CE,34,11,0,0,0,0,0

$\frac{\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) }{\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| }=\frac{\left( 0,-2,3,0\right) }{\sqrt{13}}=\left( 0,-\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| ^3}=\frac{\sqrt{13}}{\left( \frac{\sqrt{13}}2\right) ^3}=\frac 8{13}$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac 1{^1k}=\frac{13}8$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^2k=\frac{\left( \overline{\,r\,}^{\prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime \prime }\left( \frac 12\right) \right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| ^2}=\frac{24}{13}$Times New Roman CE,18,14,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( \frac 34,\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

$\left( \frac 12\right) =\left( 0,\frac 32,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac 32$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -6,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =216$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,1,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac 83$Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56+\frac 12u-\frac 12u^2,\ \frac 16+\frac 12u+\frac 12u^2-\frac 13u^3,\frac 23-u^2+\frac 23u^3,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 56,\frac 16,\frac 23,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56,\frac 56,\frac 13,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( \frac{23}{24},\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\left( \frac 12-u,\frac 12+u-u^2,-2u+2u^2,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( 0,\frac 34,-\frac 12,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 0\right) =\left( \frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 1\right) =\left( -\frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -1,0,0,0\right) $Century Schoolbook CE,18,11,0,0,0,0,0

$\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) =$Century Schoolbook CE,18,11,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| =\frac{\sqrt{13}}4$Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =2$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,\frac 3{\sqrt{13}},-\frac 2{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{16}{13}$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac{\sqrt{13}}4$Arial CE,34,11,0,0,0,0,0
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<+B><:P10,121,>
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	33 0 115 0 0 1 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	66 0 146 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	92 675 57 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	121 0 46 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0
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	301 0 163 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	334 0 30 0 0 1 0 65533 2 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	339 50 5 1025 0 0 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0
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@<\X><\a>dka@<:I0,0,0,0><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.1<-!><+!> Fergusonova <-!><+!>kubika<-!> (kubick<\}> interpola<\h>n<\}> obl<\z>k) 

<:f>



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Fergusonova kubika je interpola<\h>n<\a> <\h>iara ur<\h>en<\a> za<\h>iato<\h>n<\}>m a koncov<\}>m bodom a vektormi doty<\h>n<\m>c v t<\}>chto bodoch. Interpol<\a>cia je ur<\h>en<\a> kubick<\}>mi Hermitov<\}>mi polyn<\s>mami (obr. 3.30).



<+C><:I0,0,0,0><:S+-1><:#216,9073><:f180,,>



<+C><:I0,0,0,0><:S+-2><:A4>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<:A29><-!><-'><-!><-!><-'><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>0<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>0<-'><:f>, 

<:f,BHelv,>y<+'>0<-'><:f>, <:f,BHelv,>z<+'>0<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>P<+'>1<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>1<-'><:f>, 

<:f,BHelv,>y<+'>1<-'><:f>, <:f,BHelv,>z<+'>1<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A28>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A27>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<-!><-'><-!><-!><-'><-'><:A26>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	<:A25>, kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>		F<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<+&>3<:f,BHelv,><-&>-3u<+&>2<-&>+1<:f>	<:f,BHelv,>F<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-2u<+&>3<-&>+3u<+&>2  

<-&><:f><+&><:f,BHelv,>	<-&><:f><:A30>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				<:f,BHelv,>G<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-2u<+&>2<-&>+u	<:f>	<:f,BHelv,>G<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-u<+&>2



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+&><:f,BHelv,>				<-&><:f>s<\z> Hermitove interpola<\h>n<\i> polyn<\s>my



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>	<-&><:f>modelovan<\}> <\z>tvar	<:A12><:A31>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3291,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A32>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Plat<\m>		<:f,2News Serif EE,><:A11>(<:f,BHelv,>0<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f,2News Serif EE,> 

	<:A8>(<:f,BHelv,>1<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>1 

<:f,2News Serif EE,><-'> <:f,2Times New Roman CE,>	<-'> <:f><:A9><:A10><:f,2Times New Roman CE,>	<:A7><:A33>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-1><:R>	Za<\h>iato<\h>n<\}>m bodom obl<\z>ka Fergusonovej kubiky je bod <:f,BHelv,>P<+'>0<-'><:f>, koncov<\}>m bodom bod 

<:f,BHelv,>P<+'>1<-'><:f>.  Vektor doty<\h>nice v bode <:f,BHelv,>P<+'>0<-'><:f> je vektor 

<:A34>, v bode <:f,BHelv,>P<+'>1<-'><:f> vektor <:A35>. Geometrick<\i> vlastnosti modelovan<\i>ho obl<\z>ka stanovuj<\z> podmienky pre ur<\h>enie koeficientov pou</^>it<\}>ch interpola<\h>n<\}>ch polyn<\s>mov. N<\a>zov<+!> Hermitove polyn<\s>my<-!> je odvod

en<\}> z mena matematika Hermita, ktor<\}> u</^> v 19. storo<\h><\m> poznal uveden<\i> polyn<\s>my a pou</^>il ich pri interpol<\a>cii funkci<\m>. Aplikovan<\}> generuj<\z>ci princ<\m>p sa naz<\}>va Hermitova kubick<\a> interpol<\a>cia. S<\z>radnice vn<\z>t

orn<\}>ch bodov obl<\z>ka Fergusonovej kubiky mo</^>no ur<\h>i</]> v<\}>po<\h>tom z bodovej funkcie pre hodnoty krivo<\h>iarych s<\z>radn<\m>c pr<\m>slu</Z>n<\}>ch bodov z intervalu (<:f,BHelv,>0,1<:f>).	



<+C><:S+-1><:#2117,9073>	Vo v<\d><\h></Z>ine praktick<\}>ch aplik<\a>ci<\m> je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> len usporiadanou mno</^>inou vlastn<\}>ch bodov, ktor<\}>mi m<\a> prech<\a>dza</]>. Vektory doty<\h>n<\m>c ur<\h>uj<\z>ce zakrivenie (prv<\z> krivos</]>) v danom bode modelovanej 

<\h>iary s<\z> volen<\i> empiricky a ich vo</~>ba sp<\t>sobuje kon</Z>trukt<\i>rom nezanedbate</~>n<\i> probl<\i>my, preto</^>e v<\}>znamne ovplyv<\r>uj<\z> tvar v<\}>slednej 

<\h>iary. V kvalitnej</Z><\m>ch CAD syst<\i>moch je zabezpe<\h>en<\a> mo</^>nos</]> ur<\h>ovania vektorov doty<\h>n<\m>c v z<\a>vislosti od riadiaceho 

<\z>tvaru - usporiadanej mno</^>iny vlastn<\}>ch bodov tak, aby mala v<\}>sledn<\a> interpola<\h>n<\a> 

<\h>iara "k</~>udn<\}> priebeh", kop<\m>ruj<\z>ci bez v<\d><\h></Z><\m>ch extr<\i>mov tvar riadiacej lomenej 

<\h>iary. Jednou z met<\s>d ur<\h>ovania vektorov doty<\h>n<\m>c v bodoch interpola<\h>nej 

<\h>iary je <+!>Akimova interpol<\a>cia<-!>.



<+C><:S+-1>	Nech <:f,BHelv,>P<+'>i-2<-'> P<+'>i-1<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f> je 

<\h>as</]> lomenej <\h>iary ur<\h>enej bodmi riadiaceho <\z>tvaru interpola<\h>nej 

<\h>iary (obr. 3.31). V bode <:f,BHelv,>P<+'>i<-'><:f> ur<\h><\m>me vektor doty<\h>nice Akimovou kon</Z>trukciou. N<\a>jdeme body 

<:f,BHelv,>A<+'>i<-'><:f>, <:f,BHelv,>B<+'>i<-'><:f> a<:f,BHelv,> C<+'>i<-'><:f>, pre ktor<\i> plat<\m>



<+C><:S+-1><:#96,4151><:f80,,>



<+C><:S+311><:#311,4151> <:f,BHelv,>	P<+'>i-2<-'>P<+'>i-1 <-'><:f,rSymbol,><\G> <:f,BHelv,>P<+'>i<-'>P<+'>i+1<-'> 

<:f><:f,rSymbol,>=<:f><:f,BHelv,>A<+'>i<-'><:f> 



<+C><:S+311><:#311,4151><:f,BHelv,>	P<+'>i-1<-'>P<+'>i<-'> <:f><:f,rSymbol,> <\G> <:f><:f,BHelv,>P<+'>i+1<-'>P<+'>i+2 

<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>B<+'>i<-'><:f> 



<+C><:S+311><:#311,4151>	<:f,BHelv,>A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> <:f,rSymbol,><\G> 

<:f><:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'> <:f><:f,rSymbol,>=<:f><:f,BHelv,>C<+'>i<-'><:f> 



<:S+311><:#311,4151>	<:f,BHelv,>t<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>i<-'><:f> 

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



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:#264,4151>	<-'>ak je <:f,BHelv,>C<+'>i<-'><:f>  nevlastn<\}> bod, potom



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:f,BHelv,>	A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> || <:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'><:f> || 

<:f,BHelv,>t<+'>i<-'><:f> ,<:A36>



<+C><:S+-1><:#792,9073>V prv<\}>ch (posledn<\}>ch) dvoch bodoch usporiadanej postupnosti bodov riadiaceho 

<\z>tvaru treba vektor doty<\h>nice ur<\h>i</]> inou met<\s>dou, napr. ako vektor doty<\h>nice obl<\z>ka ku</^>e</~>ose<\h>ky (paraboly) prech<\a>dzaj<\z>ceho prv<\}>mi (posledn<\}>mi) tromi bodmi.



<+C><:S+-1>	In<\}> sp<\t>sob ur<\h>enia vektorov doty<\h>nice je <+!>D-interpol<\a>cia<-!>, pri ktorej je vektor doty<\h>nice 

<:A39> v bode <:f,BHelv,>P<+'>i<-'> <:f>ur<\h>en<\}> ako line<\a>rna kombin<\a>cia vektorov tvoren<\}>ch dan<\}>m bodom a bodmi riadiaceho 

<\z>tvaru <:f,BHelv,>P<+'>i-1<-'><:f> (predch<\a>dzaj<\z>ci) a <:f,BHelv,>P<+'>i+1<:f> 

<-'>(nasleduj<\z>ci) (obr. 3.32).



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-2>	<:A37>



<+C><:S+-2>	<:A38>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3599,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A40>	<:A41>	<:f,rSymbol,>j=<:f,"Math C,><\X><:f><:A47>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3348,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A43><:A42>



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



<+C><:S+-1>Vektor <:A44> je kolm<\}> priemet vektora <:A45> do vektora s<\z><\h>tu 

<:A46>. 



<+C><:S+-1>	Interpola<\h>n<\a> kubika, ktorej vektory doty<\h>n<\m>c riadiaceho 

<\z>tvaru <:A48> s<\z> ur<\h>en<\i> D-interpol<\a>ciou, a ktorej interpola<\h>n<\i> polyn<\s>my s<\z> Hermitove, sa naz<\}>va 

<+!>D-splajn kubika<-!>.



<+C><:S+-1><:#797,9073><:f,2Times New Roman CE,><+!>	Owerhauserova kubika <-!>je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou n-ticou bodov a Hermitovou interpol<\a>ciou, pri<\h>om vektory doty<\h>n<\m>c 

<\h>iary s<\z> ur<\h>en<\i> len v za<\h>iato<\h>nom a koncovom bode 

<\h>iary. <:f>



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5.2 <:f220,2Times New Roman CE,0,0,0>B<:f220,2TimesNewRomanPS,0,0,0><\h><:f220,2Times New Roman CE,0,0,0>zierova kubika<:f> 

<-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073><:f220,2Times New Roman CE,0,0,0>B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierova kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> </Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru. Aproxim<\a>cia je ur<\h>en<\a> Bern</Z>tejnov<\}>mi kubick<\}>mi polyn<\s>mami (obr. 3.33).<:f>



<+C><:I0,0,0,0><:S+-1><:#183,6163><:f160,,>



<+C><:I0,0,0,0><:S+-1><:#269,6163>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>,P<+'>1 <-'>,P<+'>2 <-'>,P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,6163>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2 <-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,6163>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<+C><:S+-2><:R><:#418,6163>			<:f,BHelv,>Be<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-u)<+&>3<-&><:f>	<:f,BHelv,>	Be<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u(1-u)<+&>2<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,>			<:f,BHelv,>Be<+'>23<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<-&>(1-u)<:f>	<:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&><:f>		<:A24>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,><:#396,9073>			s<\z> B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejnove aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2><:R>	modelovan<\}> <\z>tvar	<:A16><:A23>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>	<:A22>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0 

<-'><:f>	<:A15>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>3<-'><:f>	<:A14><:A21>		<:A13><:A20>



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>0<-'><:f> a vektor doty<\h>nice obl<\z>ka v tomto bode je 

<:A19>. Koncov<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>1<-'><:f>, vektor doty<\h>nice je 

<:A18>. Uveden<\i> geometrick<\i> vlastnosti modelovan<\i>ho kubick<\i>ho obl<\z>ka zaru<\h>uj<\z> pou</^>it<\i> 

<+!>Be<-!><+!>rn</Z>tejnove polyn<\s>my<-!> rusk<\i>ho matematika B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejna z roku 1912. V</Z>eobecn<\}> vzorec pre ur<\h>enie t<\}>chto polyn<\s>mov<:f,2Times New Roman CE,> stup<\r>a<:f,BHelv,> n<:f,2Times New Roman CE,>

 je<:f>



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



<+C><:S+-1><:#96,9073><:f80,,>



<+B><:S+-1><:f,BHelv,>Be<+'>in <-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,> <:A219><:f> pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,...,n,<:f> kde <:f,BHelv,>n<:f> je stupe<\r>.



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>Homog<\i>nne s<\z>radnice vn<\z>torn<\}>ch bodov B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierovej kubiky s krivo<\h>iarymi s<\z>radnicami<:f220,2Times New Roman CE,0,0,0> z intervalu 

<:f>(<:f,BHelv,>0,1<:f>)<:f,2Times New Roman CE,> mo</^>no n<\a>js</]> z bodovej funkcie v<\}>po<\h>tom. Bod B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky zostroj<\m>me pomocou kon</Z>trukcie naz<\}>vanej<+!> algoritmus

 Boor - de Casteljau <-!>(obr. 3.34). <:f>



<+C><:S+-1>	Nech <:A17> je krivo<\h>iara s<\z>radnica h</~>adan<\i>ho bodu kubiky z intervalu (0,1). V jednej tretine d<\e></^>ky od za<\h>iato<\h>n<\i>ho bodu ka</^>dej z 

<\z>se<\h>iek P<+'>0<-'>P<+'>1 <-'>, P<+'>1<-'>P<+'>2 <-'>, P<+'>2<-'>P<+'>3<-'> le</^>ia body P<+'>0<-'>', P<+'>1<-'>', P<+'>2<-'>' ur<\h>uj<\z>ce nov<\}> riadiaci 

<\z>tvar, ktor<\}> zredukujeme obdobnou kon</Z>trukciou na <\z>se<\h>ku P<+'>0<-'>''P<+'>1<-'>'' a 

<\o>alej na bod B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovho obl<\z>ka 

<:A217>. Pre vektor doty<\h>nice v tomto bode plat<\m> <:A6><:A5>.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5<-!><+!>.3 Coonsova B-splajn kubika <-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Coonsova B-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> 

</Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru.  Aproxim<\a>cia  je  ur<\h>en<\a>  Coonsov<\}>mi  kubick<\}>mi  polyn<\s>mami (obr. 3.35).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5665>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>P<+'>1 <-'>P<+'>2 <-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5665>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<:f,rSymbol,><-!>=<:f>(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5665>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,5665><:f80,,>



@<\X><\a>dka@<+C><:S+-2><:R><:f240,BHelv,>			<:f220,BHelv,>Co<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,><:A220>



@<\X><\a>dka@<+C><:S+-2><:A50><:f220,BHelv,>	<:f220,BHelv,>Co<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



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



@<\X><\a>dka@<+C><:S+-2><:f,BHelv,>			Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A51>



<+C><:S+-2><:f,BHelv,>			Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A52>			<:A53>



<:S+-2><:#396,9073>			s<\z> Coonsove aproxima<\h>n<\i> polyn<\s>my



<:S+-2><:#144,9073><:f80,,>



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A54>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>:		<:A55>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,><:A56>	<:f><:f,BHelv,>	<:A59><:A60>



<+C><:S+-2><:f,BHelv,>		<:A57><:f>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:A58>		<:A61><:A62>.	



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



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod </]>a</^>nice prech<\a>dzaj<\z>cej vrcholom 

<:f,BHelv,>P<+'>1<-'><:f> a stredom strany <:f,BHelv,>P<+'>0<-'>P<+'>2<:f> 

<-'>trojuholn<\m>ka <:f,BHelv,>P<+'>0<-'>P<+'>1<-'>P<+'>2<:f> <-'>le</^>iaci v jednej tretine d<\e></^>ky 

</]>a</^>nice od vrchola <:f,BHelv,><-'>P<+'>1<-'><:f> (anti</]>a</^>isko trojuholn<\m>ka). Koncov<\}> bod obl<\z>ka je anti</]>a</^>isko trojuholn<\m>ka 

<:f,BHelv,>P<+'>1<-'>P<+'>2<:f,BHelv,><-'><-'>P<+'>3<-'><:f><:f,2Times New Roman CE,> na 

</]>a</^>nice prech<\a>dzaj<\z>cej <:f,2News Serif EE,>vrcholom <:f,BHelv,>P<+'>2 

<-'><:f>a stredom strany <:f,BHelv,>P<+'>1<-'>P<+'>3<-'><:f>.<-'><-'><-'> Vektory doty<\h>n<\m>c v t<\}>chto bodoch s<\z> koline<\a>rne s vektormi 

<:A49>. Geometriu modelovan<\i>ho obl<\z>ka zaru<\h>uj<\z> <+!>Coonsove polyn<\s>my<-!> pomenovan<\i> pod</~>a americk<\i>ho po<\h><\m>ta<\h>ov<\i>ho grafika Coonsa, ktor<\i> s<\z> B-splajn kubick<\}>mi polyn<\s>mami.<-'>



<+C><:S+-1><:R1,12,1,563,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1587,9073>	Skuto<\h>nos</]>, </^>e modelovan<\a> <\h>iara neobsahuje </^>iadny z bodov riadiaceho 

<\z>tvaru a pri modelovan<\m> nie je dostato<\h>ne zrejm<\a> poloha za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, predstavuje ur<\h>it<\z> nev<\}>hodu pri praktickom pou</^><\m>van<\m> B-splajn kub<\m>k v kon</Z>truovan<\m> s podporou po<\h><\m>ta<\h>

ov. P<\t>vodn<\}> riadiaci <\z>tvar, usporiadan<\z> </Z>tvoricu bodov {<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>} mo</^>no <-!><-'><-!><-'><-!><-'><-!><-'>nahradi</]> nov<\}>m 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<+'>2<-'><:f><:f,BHelv,><+'> <-'>, Q<+'>3<-'><:f>}, ktor<\}> zostroj<\m>me tak, aby body 

<:f,BHelv,>P<+'>0<-'><-!><-'><-!><-'><-!><-'><-!><-'><:f> <-!><-'>a 

<:f,BHelv,>P<+'>3<-'><-!><-'><:f> boli za<\h>iato<\h>n<\}>m a koncov<\}>m bodom aproxima<\h>n<\i>ho B-splajn obl<\z>ka s riadiacim 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<:f><:f,BHelv,><+'>2 <-'>, Q<+'>3<-'><:f>}, krivku "natiahneme" do bodov 

<:f,BHelv,>P<+'>0<-'><:f> a <:f,BHelv,>P<+'>3<-'><-!><-'><-!><-'><:f> (obr. 3.36)<-!><-'>.<-!><-'><-!><-'><-!><-'><-!><-'>



<+C><:S+-2><:R><:#396,3640><:f220,,>



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>1<-'>P<+'>1<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>1<-'>P<+'>2<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>2<-'>Q<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>0<-'>P<+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>0<-'>P<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>0<-'>Q</t><+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>0<-'>Q<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>3<-'>P<+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>3<-'>P<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>3<-'>Q</t><+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>3<-'>Q<+'>2<-'>|<:f>



<+C><:S+-1><:#264,3640>



<+C><:S+-1><:#144,3640><:f120,,>



<+C><:S+-1><:#1584,9073>	Vo v</Z>etk<\}>ch predch<\a>dzaj<\z>cich typoch modelovan<\}>ch <\h>iar je mo</^>n<\i> dosiahnu</]> zmenu tvaru 

<\h>iary iba zmenou prvkov riadiaceho <\z>tvaru, ktor<\i> predstavuj<\z> s<\z>bor vstupn<\}>ch 

<\z>dajov pre spracovanie po<\h><\m>ta<\h>om. Tento s<\z>bor je v praktick<\}>ch pr<\m>padoch ve</~>mi objemn<\}> a nepreh</~>adn<\}>, 

<\h>o obmedzuje modelovacie mo</^>nosti kon</Z>trukt<\i>ra. Zmenu vn<\z>torn<\}>ch vlastnost<\m> modelovan<\i>ho obl<\z>ka mo</^>no dosiahnu</]> aj zmenou generuj<\z>ceho princ<\m>pu, t.j. zmenou tvaru pou</^>it<\}>ch polynomick<\}>ch funkci<\m>, mo</^>nos</]>

ou meni</]> hodnoty ich koeficientov pomocou nieko</~>k<\}>ch parametrov.



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



@<\X><\a>dka@<+C><:S+-1><:#279,5887><+!>3.5.4 <:f,rSymbol,>b<:f>-splajn kubika<-!> (kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:S+-1><:#822,5887><:f,rSymbol,>	b<:f>-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> usporiadanou 

</Z>tvoricou vlastn<\}>ch bodov <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f>. Aproxim<\a>ciu ur<\h>uj<\z> 

<:f,rSymbol,>b<:f>-splajn kubick<\i> polyn<\s>my (obr. 3.37).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5887>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5887>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'>M<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2  <-'>P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



@<\X><\a>dka@<+C><:R><:f240,BHelv,>		<:f><:f240,BHelv,>	<:f220,BHelv,>Ba<+'>03<-'>(u)<:f240,BHelv,> 

<:f><:f,rSymbol,>=<:f><:f240,BHelv,> <:A65><:f>



@<\X><\a>dka@<+C><:f240,BHelv,>			<:f220,BHelv,>Ba<+'>13<-'><:f220,,>(<:f220,BHelv,>u<:f240,,>) 

<:f><:f,rSymbol,>=<:f><:f240,,> <:f><:A66>



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3918,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A67>



<+C><:R><:f,BHelv,>			Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A68><:A69>



<+C><:f,BHelv,>			Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A64>					<:A70>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,3086,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A71>



<:S+-2><:R><:#418,9073><:f,rSymbol,>				<:f,2Times New Roman CE,>s<\z><:f,rSymbol,> b<:f>-splajn aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A63>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-1><:#822,9073>Koeficienty <:f,rSymbol,>b<:f>-splajn polyn<\s>mov s<\z> funkciami dvoch parametrov, ovplyv<\r>uj<\z>cich vn<\z>torn<\i> vlastnosti modelovan<\}>ch obl<\z>kov. Parameter 

<:f,rSymbol,>b<+'><:f>1<-'> - <+!></]>ah<-!> ovplyv<\r>uje polohu za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, "do</]>ahuje" 

<\h>iaru k prv<\i>mu, pr<\m>p. koncov<\i>mu bodu riadiaceho <\z>tvaru.



<+C><:S+-1><:#822,9073>Parameter <:f,rSymbol,>b<+'><:f>2<-'> - <+!>nap<\d>tie<-!> ovplyv<\r>uje prv<\z> krivos</]> modelovan<\i>ho obl<\z>ka vo vn<\z>torn<\}>ch bodoch, "nap<\m>na" ("uvo</~><\r>uje") 

<\h>iaru smerom ku strane (od strany)<:f,BHelv,> P<+'>1<-'>P<+'>2<-'><:f> riadiaceho 

<\z>tvaru. Ak <:f,rSymbol,>b<:f,BHelv,><+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f> a 

<:f,rSymbol,>b<:f,BHelv,><+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f>, dost<\a>vame Coonsove B-splajn  polyn<\s>my.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.5 Racion<\a>lne<-!><:f><+!><:f,2Times New Roman CE,> kubiky<-!> (kubick<\i><:f><:f,2Times New Roman CE,> aproxima<\h>n<\i> obl<\z>ky)



<+C><:S+-1><:#1061,9073><:f,2Times New Roman CE,>	Racion<\a>lna kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou </Z>tvoricou vlastn<\}>ch bodov 

<:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f> a kladn<\}>mi v<\a>hami bodov (zvolen<\}>mi reprezentantmi z tried homog<\i>nnych s<\z>radn<\m>c bodov). V<\a>ha bodu vyjadruje mieru, akou bod ovplyv<\r>uje tvar modelovanej 

<\h>iary. Aproxim<\a>cia je ur<\h>en<\a> kubick<\}>mi polyn<\s>mami.



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>1<-'>P<+'>1 <:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>2<-'>P<+'>2 

<:f,2Times New Roman CE,><-'>, <:f,BHelv,>h<+'>3<-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'>  h<+'>3<-'>P<+'>3<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Pl<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Pl<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,>				Pl<+'>i3<-'>(u)<:f> pre <:f,BHelv,>i<:f,rSymbol,>=<:f>0,1,2,3



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				s<\z> aproxima<\h>n<\i> kubick<\i> polyn<\s>my - Bern</Z>tejnove, B-splajn, 

<:f,rSymbol,>b<:f>-splajn,



<:S+-1><:R>				pre ktor<\i> plat<\m>	<:A77>



<+C><:I0,0,2858,0><:S+-1><:#543,9073>	modelovan<\}> <\z>tvar	racion<\a>lne roz</Z><\m>renie kubickej aproxima<\h>nej 

<\h>iary (B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovej, Coonsovej, B-splajn, 

<:f,rSymbol,>b<:f>-splajn) reprezentovan<\i> bodovou funkciou



<+C><:I0,0,2858,0><:S+-1><:#96,9073><:f80,,>



<+C><:S+-2>				<:A72>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> <+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) 

<:f,rSymbol,>=<:f><:A73>



<+C><:S+-2><:#144,9073><:f80,,>



<+C><:I0,0,2892,0><:#279,9073>				kde <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>) je v<\a>hov<\a> funkcia, nenulov<\a> pre ka</^>d<\i> 

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



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:f,BHelv,>				<:f><:f,BHelv,><:A74>



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:#264,9073><:f,2Times New Roman CE,>				obl<\z>k racion<\a>lnej aproxima<\h>nej kubiky<:f>



<+C><:I0,0,2892,0><:#144,9073><:f120,,>



			<:A75><:A76><:f,BHelv,>, u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



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



<+C><:S+-1><:#807,9073>V z<\a>vislosti od ve</~>kosti v<\a>hy ka</^>d<\i>ho bodu riadiaceho 

<\z>tvaru sa men<\m> tvar modelovan<\i>ho obl<\z>ka. Pre hodnoty <:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>3<-'><:f> je modelovan<\}>m obl<\z>kom pr<\m>sl

u</Z>n<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova, Coonsova B-splajn, 

<:f,rSymbol,>b<:f>-splajn kubika.



<+C><:S+-1><:#528,9073>	Obl<\z>ky ku</^>e</~>ose<\h>iek mo</^>no modelova</]> ako aproxima<\h>n<\i> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove racion<\a>lne kvadratick<\i> obl<\z>ky (obr. 3.38).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<-'> h<+'>1<-'>P<+'>1 <-'> h<+'>2<-'>P<+'>2 <-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>22<-'><:f><:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,4853,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>	Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>1-u<:f>)<:f,BHelv,><+&>2<-&><:f>	<:f,BHelv,>	Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<:f>(<:f,BHelv,>1-u<:f>)	<:f,BHelv,>	Be<+'>22 

<-'><:f><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>2<-&><:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>				s<\z> Bern</Z>tejnove aproxima<\h>n<\i> polyn<\s>my druh<\i>ho stup<\r>a



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	modelovan<\}> <\z>tvar	<:A79>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A80>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A78>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A81> , <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A82> , 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,rSymbol,>r<:f>, <:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,rSymbol,>r<:f><:f,rSymbol,>=<:f><:A83>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,5398><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5398><:f,2Times New Roman CE,>Bod <:f,BHelv,> O <:f>je stred <\z>se<\h>ky<:f,BHelv,> P<+'>0<-'>P<+'>2<-'><:f> a bod 

<:f,BArial CE,>P<:f,2Symbol,>=<:f,BHelv,>P<+'>E<-'><:f> (<:f,BHelv,>P<+'>P<-'><:f> pr<\m>p.<:f,BHelv,> P<+'>H<-'><:f>) je bod obl<\z>ka modelovanej ku</^>e</~>ose<\h>ky, ktorou je



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		elipsa 		<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><<0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		parabola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,>=0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		hyperbola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><;>0,5<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	Pri modelovan<\m> racion<\a>lnych aproxima<\h>n<\}>ch kriviek po 

<\h>astiach, ke<\o> s<\z> sp<\a>jan<\i> obl<\z>ky r<\t>znych stup<\r>ov, hovor<\m>me o neuniformn<\}>ch racion<\a>lnych 

<\h>iarach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9073><+!>NURBS <-!>- neuniformn<\i> racion<\a>lne B-splajn krivky s<\z> pova</^>ovan<\i> za aproxima<\h>n<\i> 

<\h>iary naj</Z>ir</Z>ieho praktick<\i>ho uplatnenia, v<\o>aka pomerne jednoduch<\}>m analytick<\}>m reprezent<\a>ci<\a>m, mo</^>nosti lok<\a>lnej zmeny tvaru modelovanej 

<\h>iary zmenou v<\a>hy pr<\m>slu</Z>n<\i>ho bodu riadiaceho <\z>tvaru (nie je potrebn<\a> zmena jeho homog<\i>nnych s<\z>radn<\m>c) a mo</^>nosti vytv<\a>ra</]> 

<\h>iaru z obl<\z>kov r<\t>znych stup<\r>ov  pod</~>a po</^>adovan<\i>ho tvaru v<\}>sledku. 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



@<\X><\a>dka@<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>3.5.6 Modelovanie po <\h>astiach<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Sp<\a>jan<\m>m kubick<\}>ch obl<\z>kov mo</^>no modelova</]> po <\h>astiach aproxima<\h>n<\i> a interpola<\h>n<\i> 

<\h>iary ur<\h>en<\i> usporiadan<\}>mi n-ticami bodov, ktor<\i> naz<\}>vame zov</Z>eobecnen<\i> kubiky. Vn<\z>torn<\i> vlastnosti zov</Z>eobecnen<\}>ch kub<\m>k v bodoch spojenia dvoch kubick<\}>ch obl<\z>kov z<\a>visia od typu sp<\a>jan<\}>ch obl<\z>kov a 

od zhodn<\}>ch prvkov v riadiacich <\z>tvaroch t<\}>chto obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech  <:A218>s<\z> bodov<\i> funkcie po</^>adovan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f><:f,rSymbol,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, ktor<\i> reprezentuj<\z> sp<\a>jan<\i> obl<\z>ky. Rozozn<\a>vame tri druhy sp<\a>jania obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Spojit<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Koncov<\}> bod prv<\i>ho zo sp<\a>jan<\}>ch obl<\z>kov spl<\}>va so za<\h>iato<\h>n<\}>m bodom druh<\i>ho obl<\z>ka.	



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A84>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Sp<\a>jan<\i> obl<\z>ky maj<\z> v spolo<\h>nom bode koline<\a>rne vektory doty<\h>n<\m>c, v bodoch  sa spojite men<\m> prv<\a> krivos</]> v<\}>slednej zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A85>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Geometricky hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Vektory doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch sp<\a>jan<\}>ch obl<\z>kov s<\z> zhodn<\i>, v bodoch  sa spojite  men<\m> druh<\a> krivos</]> zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A86>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Fergusonove kubiky mo</^>no sp<\a>ja</]> hladko. Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> dva zhodn<\i> prvky, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho vlastn<\i>ho bodu obl<\z>kov a 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c koline<\a>rnych vektorov doty<\h>n<\m>c v spolo<\h>nom bode (obr. 3.39). Pri zhodnosti vektorov doty<\h>n<\m>c je spojenie geometricky hladk<\i>.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f80,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A87>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>	D-splajn kubiky mo</^>no tie</^> sp<\a>ja</]> hladko.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove kubiky mo</^>no sp<\a>ja</]> spojito (obr. 3.40). Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> jeden zhodn<\}> prvok, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho bodu.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>			(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'> P<+'>5<-'> P<+'>6<-'><:f>),  (<:f,BHelv,>P<+'>6<-'> P<+'>7<-'> P<+'>8<-'> P<+'>9<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2116,9073>	Nech <:f,BHelv,>n<:f> je po<\h>et bodov usporiadanej postupnosti tvoriacej riadiaci 

<\z>tvar. Modelovan<\a> zov</Z>eobecnen<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova kubika bude prech<\a>dza</]> prv<\}>m bodom z danej postupnosti a ka</^>d<\}>m tak<\}>m bodom, ktor<\i>ho poradie je 

<\h><\m>slo delite</~>n<\i> tromi. Posledn<\}> bod bude obsahova</]> len vtedy, ke<\o> je 

<\h><\m>slo <:f,BHelv,>n-1<:f> (poradie posledn<\i>ho bodu) delite</~>n<\i> tromi (obr.3.40). Ak 

<\h><\m>slo <:f,BHelv,>n-1<:f> nie je delite</~>n<\i> tromi, <\h>iaru mo</^>no ukon<\h>i</]>, v z<\a>vislosti od po<\h>tu bodov zost<\a>vaj<\z>cich po ur<\h>en<\m> posledn<\i>ho kubick<\i>ho obl<\z>ka, 

<\z>se<\h>kou <:f,BHelv,>P<+'>n-2<-'>P<+'>n-1  <-'><:f>(zost<\a>va len posledn<\}> bod 

<+'><:f,BHelv,> <-'>P<+'>n-1<-'><:f> - na obr<\a>zku bod<:f,BHelv,> P<+'>7<-'><:f>), alebo obl<\z>kom paraboly 

<:f,BHelv,>P<+'>n-3 <-'>P<+'>n-1<-'><:f> (zost<\a>vaj<\z> dva body 

<:f,BHelv,>P<+'>n-2 <-'>, P<+'>n-1<-'><:f> - na obr<\a>zku body P<+'>7<-'>, P<+'>8<-'>).Tieto koncov<\i> obl<\z>ky vytvor<\m>me pomocou nieko</~>ko-n<\a>sobn<\i>ho zopakovania pr<\m>slu</Z>n<\}>ch bodov v riadiacom 

<\z>tvare modelovan<\i>ho obl<\z>ka <\h>iary.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1058,9073>	  <\Z>se<\h>ka je obl<\z>k ur<\h>en<\}> dvojn<\a>sobn<\}>mi bodmi svojho riadiaceho 

<\z>tvaru (<:f,BHelv,>P<+'>i<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'><:f>). Obl<\z>k paraboly je ur<\h>en<\}> jedn<\}>m dvojn<\a>sobn<\}>m bodom vo svojom riadiacom 

<\z>tvare (<:f,BHelv,>P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f>). N<\a>sobnos</]> bodov riadiaceho 

<\z>tvaru je jednoduch<\}> a pohodln<\}> prostriedok modelovania tvaru zov</Z>eobecnenej kubiky pri interpolovan<\m> po 

<\h>astiach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1323,9073>	Hladk<\i> spojenie obl<\z>kov B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierov<\}>ch kub<\m>k je mo</^>n<\i> zabezpe<\h>i</]> len pri zvl<\a></Z>tnych vlastnostiach prvkov riadiaceho 

<\z>tvaru. Trojice bodov z danej usporiadanej <:f,BHelv,>n<:f>-tice, ktor<\i> tvoria strany riadiacich lomen<\}>ch 

<\h>iar sp<\a>jan<\}>ch obl<\z>kov koline<\a>rne s vektormi doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch obl<\z>kov, musia by</]> koline<\a>rne. Na obr. 3.41 s<\z> body  

<:f,BHelv,>P<+'>2 <-'><:f,2Times New Roman CE,>,<:f,BHelv,> P<+'>3<-'>  

<:f,2News Serif EE,>a<:f,BHelv,> P<+'>4<-'><:f> koline<\a>rne. Ak je bod<:f,BHelv,> P<+'><:f>3<-'> stred 

<\z>se<\h>ky <:f,BHelv,>P<+'>2<-'>P<+'>4<-'><:f> , spojenie je geometricky hladk<\i>.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Coonsove B-splajn kubiky mo</^>no sp<\a>ja</]> geometricky hladko. Mapy riadiacich 

<\z>tvarov sp<\a>jan<\}>ch obl<\z>kov maj<\z> tri zhodn<\i> prvky, 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c troch bodov, prv<\}> a posledn<\}> bod tejto trojice tvoria vektor koline<\a>rny s vektorom doty<\h>nice v spolo<\h>nom bode obl<\z>kov, 

<:A88>  na obr. 3.42.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>				(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'> P<+'>3<-'> P<+'>4<-'><:f>),  (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'> P<+'>4<-'> P<+'>5<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1335,9073>	<:f,rSymbol,>b<:f>-splajn kubiky mo</^>no sp<\a>ja</]> spojite len pre zhodn<\i> hodnoty parametrov 

<:f,rSymbol,>b<+'><:f>1<-'> a <:f,rSymbol,>b<+'><:f>2 <-'>v <:f,rSymbol,>b<:f>-splajn polyn<\s>moch ur<\h>uj<\z>cich analytick<\i> reprezent<\a>cie sp<\a>jan<\}>ch obl<\z>kov. Pre niektor<\i> hodnoty mo</^>no dosiahnu</]> aj spojenie geometricky hladk<\i>. 

Tak<\i>to modelovanie  zov</Z>eobecnen<\}>ch kub<\m>k je n<\a>ro<\h>n<\i>, vy</^>aduje dobr<\z> znalos</]> pomerne zlo</^>it<\}>ch analytick<\}>ch reprezent<\a>ci<\m> a je nepohodln<\i> pri rozsiahlych s<\z>boroch vstupn<\}>ch 

<\z>dajov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#529,9073>	Pri interpol<\a>cii usporiadanej <:f,BHelv,>n-<:f>tice bodov mo</^>no pou</^>i</]> ako generuj<\z>ci princ<\m>p interpol<\a>ciu ur<\h>en<\z> polyn<\s>mami r<\t>znych stup<\r>ov.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><+!>Line<\a>rna interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my   <:f,BHelv,>		Pl<+'>0 <-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-u<:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f>), (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie,  <:f,BHelv,>n<:f,rSymbol,> </s><:f,BHelv,>2<:f><:f,BHelv,> 

<:f> (obr. 3.43)



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A89>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kvadratick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,2News Serif EE,>(<:f,BHelv,>u-u<+&>2<-&><:f>)		<:f,BHelv,>Pl<+'>2<-'><:f>

(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2 

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <:f,BHelv,><-'>P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f> 

<:f,BHelv,><-'>P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>3,<:f,2News Serif EE,> p<\a>rne<:f>  (obr. 3.44)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A94>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f160,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,BHelv,>u-u<+&>2<-&><:f>		<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>

=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2<-&><:f><:f,BHelv,>-u<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><:A90><-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f> 

<-'><:A91><-'>), (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A92>), (<:f,BHelv,>P<+'>3<-'> P<+'>4 

<-'><:f><:A93>), ... 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.45)<:A95>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><+!><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kubick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-5,5u+9u<:f,BHelv,><+&>2<-&>-4,5u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>9<:f,BHelv,>u-22,5u<+&>2<:f,BHelv,><-&>+13,5u<+&>3

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-4,5u+18u<:f><:f,BHelv,><+&>2<-&>-13,5u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u-4,5u<+&>2<-&>+4,5u<+&>3<-&>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><-'><:f,BHelv,><-'>P<+'>2<-'><:f> 

<:f,BHelv,><-'>P<+'>3<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>4<:f,2Times New Roman CE,>, n delite</~>n<\i> tromi,  (obr. 3.46)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A96>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-3u<:f,BHelv,><+&>2<-&>+2u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<:f,BHelv,><-&>-2u<+&>3<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u-2u<:f><:f,BHelv,><+&>2<-&>+u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>-u<+&>2<-&>+u<+&>3<:f,2Times New Roman CE,>

	<-&>(Hermitove polyn<\s>my)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>ri<:f>adiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> 

<:A97><-'><-'><-'><-'><-'><-'>),	 (<:f,BHelv,>P<+'>1<-'> P<+'><:f>2<-'> 

<:A98>),   (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A99>),   (<:f,BHelv,>P<+'>3 

<-'>P<+'>4<-'><:f> <:A100>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.47)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f,2Times New Roman CE,><+!>Interpol<\a>cia stup<\r>a  <:f,BArial CE,>k<:f,2Times New Roman CE,><<<:f,BArial CE,>n<:f,2Times New Roman CE,>  (po 

<\h>astiach)<-!><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>k+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BArial CE,>k<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>  

<:A101>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>k<-'><:f> ), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f><;><:f,BHelv,>k<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><+!>Interpol<\a>cia stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>  (naraz na celej n-tici bodov)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>p<:f>olyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>n+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>   

<:A102>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>n<-'><:f> ) 

	pre jeden obl<\z>k



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1320,9073>	<:f,2Times New Roman CE,>Na obr. 3.48 s<\z> pou</^>it<\i> Fergusonove kubick<\i> obl<\z>ky pri modelovan<\m> p<\m>smen gr<\i>ckej abecedy, na obr. 3.49 je n<\a>pis modelovan<\}> z B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierov<\}>

ch kub<\m>k. B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierove kubiky s<\z> naj<\h>astej</Z>ie pou</^><\m>van<\i> interpoluj<\z>ce 

<\h>iary v grafick<\}>ch programov<\}>ch vybaveniach (SketchPad, AutoCAD, MSGraph, CorellDraw, CorellFlow) a b<\}>vaj<\z> s<\z><\h>as</]>ou kresliacich proced<\z>r poskytovan<\}>ch textov<\}>mi editormi (MSWord, AmiPro a pod.).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3><:p<* >>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+">Pr<\m>klad 3.1<-">: N<\a>jdite bodov<\i> funkcie analyticky reprezentuj<\z>ce: 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,3998,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>		a) Fergusonovu 		b) B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovu 

		c) Coonsovu 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073> kubiku, ke<\o> riadiacim <\z>tvarom je usporiadan<\a> </Z>tvorica bodov (vlastn<\}>ch, pr<\m>p. nevlastn<\}>ch)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	a) {<:f,BHelv,>P<+'>0 <-'> P<+'>3 <-'> <:f><:A103>}	 b) {<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'>  P<+'>2<-'>  P<+'>3<-'> <:f>} 	 c) <:f,BHelv,>{ P<+'>0 

<-'> P<+'>1 <-'> P<+'>2<-'>  P<+'>3<-'>}<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>ur<\h>en<\}>ch homog<\i>nnymi s<\z>radnicami



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f,BHelv,>		P<+'>0<-'> (0,0,0,1),  P<+'>1<-'> (1,0,1,1),  P<+'>2<-'> (1,1,0,1),  P<+'>3<-'> (0,1,1,1)<:f>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#139,9073><:f120,BHelv,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Ur<\h>te prvky Frenet-Serretovho sprievodn<\i>ho trojhranu - jednotkov<\}> vektor doty<\h>nice, norm<\a>ly a binorm<\a>ly a vypo<\h><\m>tajte prv<\z> a druh<\z> krivos</]> 

<\h>iar v bode s krivo<\h>iarou s<\z>radnicou <:f,BHelv,>u<:f,rSymbol,>=<:f><:f,2Times New Roman CE,><:A136>(obr. 3.50). 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,><+">Rie</Z>enie<-">: Mapy riadiacich <\z>tvarov 

<:f><:f,2Times New Roman CE,>obl<\z>kov obsahuj<\z> </Z>tvorice homog<\i>nnych s<\z>radn<\m>c ich bodov.<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>a) Dva body riadiaceho <\z>tvaru Fergusonovej kubiky s<\z> nevlastn<\i>, s<\z> to vektory doty<\h>n<\m>c kubiky v za<\h>iato<\h>nom a koncovom bode<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A104><-'><-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>Mapa riadiaceho <\z>tvaru obsahuje prvky riadiaceho 

<\z>tvaru v danom usporiadan<\m> - najprv body vlastn<\i>, potom nevlastn<\i><:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,><+!>	M<+'>F<-!><-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (0,1,1,1) (1,0,1,0) (-1,0,1,0))        

<:f,2News Serif EE,> (pozri <:f>kap. 3.5.1)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Matica interpol<\a>cie obsahuje Hermitove interpola<\h>n<\i> kubick<\i> polyn<\s>my



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><+!>	I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(F<+'>0<-'> (u) F<+'>1<-'> (u) G<+'>0<-'> (u) G<+'>1<-'>(u))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Fergusonovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A105><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>F<-'><:f> . 

<:f,BArial CE,>I<-!><+&>T<-&><+!>(u)<-!><:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>F<+'>0<-'> (u)+P<+'>1<-'><+!> <-!>F<+'>1<-'> (u)+<:f><:A106><+!> 

<-!><:f,BHelv,>G<+'>0<-'> (u)<:f>+<:A107><:f,BHelv,> G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>F<+'>0<-'> (u)+(0,1,1,1)<+!> 

<-!>F<+'>1<-'> (u)+(1,0,1,0)<+!> <-!>G<+'>0<-'> (u)+(-1,0,1,0)<+!> 

<-!>G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>G<+'>0<-'> (u)-G<+'>1<-'>(u<:f>), <:f,BHelv,>F<+'>1<-'> (u)<:f>,<:f,BHelv,>F<+'>1<-'> (u)+G<+'>0<-'> (u)+G<+'>1<-'>(u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(u-u<+&>2<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> 3u<+&>2<-&>-2u<+&>3<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> u<:f,BHelv,>,<:f,BHelv,> 1)<:f>, pre 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A108><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:A109><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

<-!><:f><+!><:f,BHelv,>	<-!><:f><:A110><:A128>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A111><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-2u, 6u-6u<+&>2<-&>, 1, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A112><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1,0,1,0)<:f> 

	<:A113><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 0, 1, 0)<:f>	<:A114><:A129>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>							|<:A116><:A162>|<:f,rSymbol,>=<:f><:A117>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A115><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-2, 6-12u, 0, 0 )		<:f>	<:A118><:A130>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A119>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 0, 0) 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A125><:A131><:f><:A126><:f,BHelv,><:A120> (0, -2, 3, 0)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A127><:f><:A132><:A133><:A121>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A134><:f><:A122>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:A135><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A123>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A137><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>					<:A139><:f><:f,2News Serif EE,><:A140>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>Jednotkov<:f><\}> vektor norm<\a>ly v bode <:A138> 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>					<:A124>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				<:A2>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:f,2News Serif EE,><:A141>				<:f><:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A144>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A142><:f><:f,2News Serif EE,>		<:f><:f,2News Serif EE,>	<:A143>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A145>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>b) B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho  

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>B<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Bern</Z>tejnove  aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Be<+'>03<-'> (u)  Be<+'>13<-'> (u)  Be<+'>23<-'> (u)  Be<+'>33<-'>(u))			<:f,2News Serif EE,>(pozri kap. 3.5.2)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Analytick<\a> reprezent<\a>cia B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky je bodov<\a> funkcia<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A146>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>B<-'><:f> . 

<-!><+!>I<-!><+&>T<-&><+!><:f,BHelv,>(u)<:f><-!><:f,rSymbol,>=<:f> 

<:f,BHelv,>P<+'>0<-'><+!> <-!>Be<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Be<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Be<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Be<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Be<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>13<-'> (u)+Be<+'>23<-'>(u<:f>), 

<:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>Be<+'>33 <-'>(u)<:f>,<:f,BHelv,> Be<+'>13<-'> (u)+Be<+'>33<-'> (u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(3u-3u<+&>2<-&>, 3u<+&>2<-&>-2u<+&>3<-&>, 3u-6u<+&>2 

<-&>+4u<+&>3<-&>, 1)<:f>, pre <:f,BHelv,>u<:f><:f,rSymbol,><\N><:f><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A147>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:f,BHelv,><:A148>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

	<-!><:f><:A150><:A149>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A151>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3-6u, 6u-6u<+&>2<-&>, 3-12u+12u<+&>2<-&>, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A152>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3,0,3,0)<:f> 

	<:f,BHelv,><:A153>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-3, 0, 3, 0)<:f>	<:A154><:A155>	   |<:A156><:A157>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A158>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-6, 6-12u, -12+ 24u, 0)	<:f><:f,BHelv,>	<:f><:f,BHelv,><:A160><:A161>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A159>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 24, 0) 

<:f><:f,2News Serif EE,>	



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A163><:A164><:f><:A165><:A166><:f,BHelv,>(0, 0, 9, 0)<:f,2Times New Roman CE,>			|<:A169><:A170><:f><:A167><:A168><:f,BHelv,>9<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A171>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>J<:f>ednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A172>		<:A173>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:f><:f,BHelv,><:A174>		<:f><:A175>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:f><:A176><:f,2Times New Roman CE,>		<:A177>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:A178>	<:f><:f,BHelv,>	<:f><:f,2News Serif EE,>		<:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A179>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A180><:f,2Times New Roman CE,>			<:A221>		<:f><:f,2Times New Roman CE,>	<:A222>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>c)<:f,2Times New Roman CE,> Coonsova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho 

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>C<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Coonsove B-splajn aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Co<+'>03<-'> (u)  Co<+'>13<-'> (u)  Co<+'>23<-'> (u)  Co<+'>33<-'>(u))<:f>		(pozri kap. 3.5.3)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Coonsovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A181>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>C<-'><:f> . 

<:f,BArial CE,><-!><+!>I<-!><+&>T<-&>(u)<:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>Co<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Co<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Co<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Co<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Co<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>13<-'> (u)+Co<+'>23<-'>(u<:f>), 

<:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>Co<+'>33 <-'>(u)<:f>,<:f,BHelv,> Co<+'>13<-'> (u)+Co<+'>33<-'> (u), 1) 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>	<:A182><-!><:f>, pre <:f,BHelv,>u <:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>  <:A183><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:A184><:f,rSymbol,>=<:f><:f,BHelv,>P(0)	<:f>	<:f,BHelv,><:A185>(1)<:f><:A186><:f,rSymbol,>=<:f><:f,BHelv,>P(1)	<:f><:f,BHelv,><+!>	<-!><:f><:A187><-'><:A188><-'><-'>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A189><:A190>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A193><:A194>	<:A195><:A196>	<:A191><:A192>	   <:A213><:A214>



<+C><:R>	<:A197><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 1-2u, -2+ 4u, 0)			<:A199><:f><:f,BHelv,><:A200>



<+C><:f,BHelv,>	<:A198>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -2, 4, 0)<:f>	



<+C>	<:A223><:A201><:A202>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A203>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A204>		<:A205>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A207><:f><:f,BHelv,>		<:f><:f,BHelv,><:A206>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:A208><:f>		<:A209>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:A210>	<:f><:f,BHelv,>	<:f><:f,BHelv,>	<:f,2Times New Roman CE,>	Polomer prvej krivosti v bode 

<:f,BHelv,>P<:f><:A212>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A211>				<:A1>			<:f><:f,BHelv,><:A215>	<:f><:A216>
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������Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( \frac 13\right) =\overline{P_0^{,,}P_1^{,,}}$Times New Roman CE,18,12,0,0,0,0,0

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

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

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

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

$^{\prime }\left( 1\right) =\overline{a_1}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

$3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$3\,\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 1\right) =3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =3\,\overline{P_0P_1}$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =M.I^T(u)=$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Be_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\BF I\left( u\right) =\left( \matrix F_0\left( u\right)  & F_1\left( u\right)  & G_0\left( u\right)  & G_1\left( u\right) \endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\BF M=\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_3=\overline{a_1}=\left( x_{a1},y_{a1},z_{a1},0\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_2=\overline{a_0}=\left( x_{a0},y_{a0},z_{a0},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \left\{ P_0,P_1,\overline{a_0},\overline{a_1}\right\} ,\BF I\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$\overset{1}\to{\underset{i=0}\to{\sum }}F_i\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\BF M\BF .\BF I^T\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$\infty =P_0\,F_0\left( u\right) +P_1\,F_1\left( u\right) +\overline{a_0}\,G_0\left( u\right) +\overline{a_1}\,G_1\left( u\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\left| \overline{t_i}\right| =\left| \overline{P_{i-1}P_{i+1}}\right| $Arial CE,34,11,0,0,0,0,0

$\overline{b_i}=\overline{P_{i-1}P_i},\quad \overline{c_i}=\overline{P_iP_{i+1}}$Arial CE,34,11,0,0,0,0,0

$\overline{P_iA_i}=\overline{b_i}+\overline{c_i}=\overline{d_i}\quad $Helv,34,11,0,0,0,0,0

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

$\overline{a_i}=k\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$k=\frac{\left| \overline{b_i}\right| }{\left| \overline{d_i}\right| }\cos \varphi $Arial CE,34,12,0,0,0,0,0

$=\frac{\overline{b_i}.\overline{a_i}}{\left| \overline{b_i}\right| \left| \overline{a_i}\right| }=\frac{\overline{b_i}.\overline{d_i}}{\left| \overline{b_i}\right| \left| \overline{d_i}\right| }=\frac{\overline{b_i}.\left( \overline{b_i}+\overline{c_i}\right) }{\left| \overline{b_i}\right| \left| \overline{b_i}+\overline{c_i}\right| }$Arial CE,34,11,0,0,0,0,0

$\cos \varphi $Arial CE,34,11,0,0,0,0,0

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

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

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

$\overline{b_i}\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$\left( P_0\quad P_{1\quad }\overline{a_0}\quad \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_2},\overline{P_1P_3}$Helv,34,11,0,0,0,0,0

$-\frac 16u^3+\frac 12u^2-\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$-\frac 12u^3+\frac 12u^2+\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$+\frac 16u^3$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Co_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\frac 13\left( \frac 12\left( P_0+P_2\right) +2P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 13\left( \frac 12\left( P_1+P_3\right) +2P_2\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 0\right) =\frac 12\left( P_2-P_0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 1\right) =\frac 12\left( P_3-P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 2\delta u^3$Arial CE,34,11,0,0,0,0,0

$\frac{2\beta _1^3}\delta \left( 1-3u+3u^2-u^3\right) $Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [\beta _2+4\beta _1^2+4\beta _1+\left( 6-\beta _1^3-6\beta _1\right) u-$Arial CE,34,11,0,0,0,0,0

$-\left( 3\beta _2+6\beta _1^3+6\beta _1^2\right) u^2+2\left( \beta _2+\beta _1^3+\beta _1^2+\beta _1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [2+6\beta _1u+\left( 3\beta _2+6\beta _1^2\right) u^2-$Helv,34,11,0,0,0,0,0

$2\left( \beta _2+\beta _1^2+\beta _1+1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Ba_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\delta =\beta _2+2\beta _1^3+4\beta _1^2+4\beta _1+2\neq 0$Arial CE,34,12,0,0,0,0,0

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

$\overset{3}\to{\underset{i=0}\to{\sum }}h_iP_iPl_{i3}\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

$H\left( u\right) =\overset{3}\to{\underset{i=0}\to{\sum }}h_iPl_{i3}\left( u\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\frac{\overline{R}\left( u\right) }{H\left( u\right) }=\left( \frac{X\left( u\right) }{H\left( u\right) },\frac{Y\left( u\right) }{H\left( u\right) },\frac{Z\left( u\right) }{H\left( u\right) },1\right) =\left( x\left( u\right) ,y\left( u\right) ,z\left( u\right) ,1\right) $Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Pl_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iP_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{\overline{R}\left( u\right) }{H\left( u\right) }$Arial CE,34,11,0,0,0,0,0

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{|\overline{PO}|}{|\overline{P_1O}|}$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}\left( 1\right) =\overline{^2r}\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =k\,\overline{^2r}^{\prime }\left( 0\right) ,k\neq 0$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =\overline{^2r}^{\prime }\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) ,\left( P_1\ P_2\ k\,\overline{a_1}\ \overline{a_2}\right) $Arial CE,34,11,0,0,0,0,0

$\overline{P_1P_3},\ \overline{P_2P_4}$SM������������þ�e�"���������7�C�2�������2�C�7�
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$\overline{a_0}\ \overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}\ \overline{a_2}$Arial CE,34,11,0,0,0,0,0

$\overline{a_2}\ \overline{a_3}$Arial CE,34,11,0,0,0,0,0

$\overline{a_3}\ \overline{a_4}$Arial CE,34,11,0,0,0,0,0

$\overset{k}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overset{n}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}\ \ \overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}=P_1-P_0=(1,0,1,0)\quad \overline{P_2P_3}=P_3-P_2=(-1,0,1,0)$Century Schoolbook,18,12,0,0,0,0,0

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

$\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$\overline{P_2P_3}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

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

$\overline{r}^{\prime }$Century Schoolbook,18,11,0,0,0,0,0

$\sqrt{\frac 94+1}=\sqrt{\frac{13}4}=\frac{\sqrt{13}}2$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\left( \frac 12\right) =\left( \left| \matrix \frac 32 & 1 \\ 0 & 0\endmatrix \right| ,-\left| \matrix 0 & 1 \\ -2 & 0\endmatrix \right| ,\left| \matrix 0 & \frac 32 \\ -2 & 0\endmatrix \right| ,0\right) =$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) |=\sqrt{4+9}=\sqrt{13}$Arial CE,34,11,0,0,0,0,0

$=\left| \matrix 0 & \frac 32 & 1 \\ -2 & 0 & 0 \\ 0 & -12 & 0\endmatrix \right| =24$Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}(\frac 12)=\frac{\overline{\,r\,}^{\prime }\left( \frac 12\right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| }=\frac{\left( 0,\frac 32,1,0\right) }{\frac{\sqrt{13}}2}=(0,\frac 3{\sqrt{13}},\frac 2{\sqrt{13}},0)$Arial CE,34,11,0,0,0,0,0

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

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

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

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

$\left( \frac 12\right) =P\left( \frac 12\right) =\left( \frac 14,\frac 12,\frac 12,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( 0,\frac 32,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( -2,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime }$Century Schoolbook,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Helv,34,12,0,0,0,0,0

$\frac 12$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$P\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =$Arial CE,34,11,0,0,0,0,0

$\frac{\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) }{\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| }=\frac{\left( 0,-2,3,0\right) }{\sqrt{13}}=\left( 0,-\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| ^3}=\frac{\sqrt{13}}{\left( \frac{\sqrt{13}}2\right) ^3}=\frac 8{13}$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac 1{^1k}=\frac{13}8$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^2k=\frac{\left( \overline{\,r\,}^{\prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime \prime }\left( \frac 12\right) \right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| ^2}=\frac{24}{13}$Times New Roman CE,18,14,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( \frac 34,\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

$\left( \frac 12\right) =\left( 0,\frac 32,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac 32$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -6,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =216$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,1,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac 83$Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56+\frac 12u-\frac 12u^2,\ \frac 16+\frac 12u+\frac 12u^2-\frac 13u^3,\frac 23-u^2+\frac 23u^3,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 56,\frac 16,\frac 23,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56,\frac 56,\frac 13,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( \frac{23}{24},\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\left( \frac 12-u,\frac 12+u-u^2,-2u+2u^2,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( 0,\frac 34,-\frac 12,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 0\right) =\left( \frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 1\right) =\left( -\frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -1,0,0,0\right) $Century Schoolbook CE,18,11,0,0,0,0,0

$\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) =$Century Schoolbook CE,18,11,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| =\frac{\sqrt{13}}4$Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =2$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,\frac 3{\sqrt{13}},-\frac 2{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{16}{13}$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac{\sqrt{13}}4$Arial CE,34,11,0,0,0,0,0
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Œ�ú�Œ�ë�Arial CE,34,11,0,0,0,0,0

$P\left( \frac 13\right) $Arial CE,34,11,0,0,0,0,0

$\overline{^1p}\left( u\right) ,\overline{^2p}\left( u\right) $Arial CE,34,11,0,0,0,0,0

$\left( \matrix n \\ i\endmatrix \right) u^i\left( 1-u\right) ^{n-i}$Arial CE,34,11,0,0,0,0,0

$-\frac 16u^3+\frac 12u^2-\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac 38$Arial CE,34,11,0,0,0,0,0

$^2k=\frac 83$Century Schoolbook CE,18,11,0,0,0,0,0

$\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) =\left( 0,\frac 12,\frac 34,0\right) $
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@<\X><\a>dka@<:I0,0,0,0><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.1<-!><+!> Fergusonova <-!><+!>kubika<-!> (kubick<\}> interpola<\h>n<\}> obl<\z>k) 

<:f>



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Fergusonova kubika je interpola<\h>n<\a> <\h>iara ur<\h>en<\a> za<\h>iato<\h>n<\}>m a koncov<\}>m bodom a vektormi doty<\h>n<\m>c v t<\}>chto bodoch. Interpol<\a>cia je ur<\h>en<\a> kubick<\}>mi Hermitov<\}>mi polyn<\s>mami (obr. 3.30).



<+C><:I0,0,0,0><:S+-1><:#216,9073><:f180,,>



<+C><:I0,0,0,0><:S+-2><:A4>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<:A29><-!><-'><-!><-!><-'><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>0<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>0<-'><:f>, 

<:f,BHelv,>y<+'>0<-'><:f>, <:f,BHelv,>z<+'>0<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>P<+'>1<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>1<-'><:f>, 

<:f,BHelv,>y<+'>1<-'><:f>, <:f,BHelv,>z<+'>1<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A28>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A27>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<-!><-'><-!><-!><-'><-'><:A26>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	<:A25>, kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>		F<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<+&>3<:f,BHelv,><-&>-3u<+&>2<-&>+1<:f>	<:f,BHelv,>F<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-2u<+&>3<-&>+3u<+&>2  

<-&><:f><+&><:f,BHelv,>	<-&><:f><:A30>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				<:f,BHelv,>G<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-2u<+&>2<-&>+u	<:f>	<:f,BHelv,>G<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-u<+&>2



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+&><:f,BHelv,>				<-&><:f>s<\z> Hermitove interpola<\h>n<\i> polyn<\s>my



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>	<-&><:f>modelovan<\}> <\z>tvar	<:A12><:A31>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3291,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A32>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Plat<\m>		<:f,2News Serif EE,><:A11>(<:f,BHelv,>0<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f,2News Serif EE,> 

	<:A8>(<:f,BHelv,>1<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>1 

<:f,2News Serif EE,><-'> <:f,2Times New Roman CE,>	<-'> <:f><:A9><:A10><:f,2Times New Roman CE,>	<:A7><:A33>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-1><:R>	Za<\h>iato<\h>n<\}>m bodom obl<\z>ka Fergusonovej kubiky je bod <:f,BHelv,>P<+'>0<-'><:f>, koncov<\}>m bodom bod 

<:f,BHelv,>P<+'>1<-'><:f>.  Vektor doty<\h>nice v bode <:f,BHelv,>P<+'>0<-'><:f> je vektor 

<:A34>, v bode <:f,BHelv,>P<+'>1<-'><:f> vektor <:A35>. Geometrick<\i> vlastnosti modelovan<\i>ho obl<\z>ka stanovuj<\z> podmienky pre ur<\h>enie koeficientov pou</^>it<\}>ch interpola<\h>n<\}>ch polyn<\s>mov. N<\a>zov<+!> Hermitove polyn<\s>my<-!> je odvod

en<\}> z mena matematika Hermita, ktor<\}> u</^> v 19. storo<\h><\m> poznal uveden<\i> polyn<\s>my a pou</^>il ich pri interpol<\a>cii funkci<\m>. Aplikovan<\}> generuj<\z>ci princ<\m>p sa naz<\}>va Hermitova kubick<\a> interpol<\a>cia. S<\z>radnice vn<\z>t

orn<\}>ch bodov obl<\z>ka Fergusonovej kubiky mo</^>no ur<\h>i</]> v<\}>po<\h>tom z bodovej funkcie pre hodnoty krivo<\h>iarych s<\z>radn<\m>c pr<\m>slu</Z>n<\}>ch bodov z intervalu (<:f,BHelv,>0,1<:f>).	



<+C><:S+-1><:#2117,9073>	Vo v<\d><\h></Z>ine praktick<\}>ch aplik<\a>ci<\m> je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> len usporiadanou mno</^>inou vlastn<\}>ch bodov, ktor<\}>mi m<\a> prech<\a>dza</]>. Vektory doty<\h>n<\m>c ur<\h>uj<\z>ce zakrivenie (prv<\z> krivos</]>) v danom bode modelovanej 

<\h>iary s<\z> volen<\i> empiricky a ich vo</~>ba sp<\t>sobuje kon</Z>trukt<\i>rom nezanedbate</~>n<\i> probl<\i>my, preto</^>e v<\}>znamne ovplyv<\r>uj<\z> tvar v<\}>slednej 

<\h>iary. V kvalitnej</Z><\m>ch CAD syst<\i>moch je zabezpe<\h>en<\a> mo</^>nos</]> ur<\h>ovania vektorov doty<\h>n<\m>c v z<\a>vislosti od riadiaceho 

<\z>tvaru - usporiadanej mno</^>iny vlastn<\}>ch bodov tak, aby mala v<\}>sledn<\a> interpola<\h>n<\a> 

<\h>iara "k</~>udn<\}> priebeh", kop<\m>ruj<\z>ci bez v<\d><\h></Z><\m>ch extr<\i>mov tvar riadiacej lomenej 

<\h>iary. Jednou z met<\s>d ur<\h>ovania vektorov doty<\h>n<\m>c v bodoch interpola<\h>nej 

<\h>iary je <+!>Akimova interpol<\a>cia<-!>.



<+C><:S+-1>	Nech <:f,BHelv,>P<+'>i-2<-'> P<+'>i-1<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f> je 

<\h>as</]> lomenej <\h>iary ur<\h>enej bodmi riadiaceho <\z>tvaru interpola<\h>nej 

<\h>iary (obr. 3.31). V bode <:f,BHelv,>P<+'>i<-'><:f> ur<\h><\m>me vektor doty<\h>nice Akimovou kon</Z>trukciou. N<\a>jdeme body 

<:f,BHelv,>A<+'>i<-'><:f>, <:f,BHelv,>B<+'>i<-'><:f> a<:f,BHelv,> C<+'>i<-'><:f>, pre ktor<\i> plat<\m>



<+C><:S+-1><:#96,4151><:f80,,>



<+C><:S+311><:#311,4151> <:f,BHelv,>	P<+'>i-2<-'>P<+'>i-1 <-'><:f,rSymbol,><\G> <:f,BHelv,>P<+'>i<-'>P<+'>i+1<-'> 

<:f><:f,rSymbol,>=<:f><:f,BHelv,>A<+'>i<-'><:f> 



<+C><:S+311><:#311,4151><:f,BHelv,>	P<+'>i-1<-'>P<+'>i<-'> <:f><:f,rSymbol,> <\G> <:f><:f,BHelv,>P<+'>i+1<-'>P<+'>i+2 

<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>B<+'>i<-'><:f> 



<+C><:S+311><:#311,4151>	<:f,BHelv,>A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> <:f,rSymbol,><\G> 

<:f><:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'> <:f><:f,rSymbol,>=<:f><:f,BHelv,>C<+'>i<-'><:f> 



<:S+311><:#311,4151>	<:f,BHelv,>t<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>i<-'><:f> 

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



<:S+-1><:#96,4151><:f80,,>



<:S+-1>	<-'>ak je <:f,BHelv,>C<+'>i<-'><:f>  nevlastn<\}> bod, potom



<:S+-1><:f80,,>



<:S+-1><:f,BHelv,>	A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> || <:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'><:f> || 

<:f,BHelv,>t<+'>i<-'><:f> ,<:A36>



<+C><:S+-1>V prv<\}>ch (posledn<\}>ch) dvoch bodoch usporiadanej postupnosti bodov riadiaceho 

<\z>tvaru treba vektor doty<\h>nice ur<\h>i</]> inou met<\s>dou, napr. ako vektor doty<\h>nice obl<\z>ka ku</^>e</~>ose<\h>ky (paraboly) prech<\a>dzaj<\z>ceho prv<\}>mi (posledn<\}>mi) tromi bodmi.



<+C><:S+-1>	In<\}> sp<\t>sob ur<\h>enia vektorov doty<\h>nice je <+!>D-interpol<\a>cia<-!>, pri ktorej je vektor doty<\h>nice 

<:A39> v bode <:f,BHelv,>P<+'>i<-'> <:f>ur<\h>en<\}> ako line<\a>rna kombin<\a>cia vektorov tvoren<\}>ch dan<\}>m bodom a bodmi riadiaceho 

<\z>tvaru <:f,BHelv,>P<+'>i-1<-'><:f> (predch<\a>dzaj<\z>ci) a <:f,BHelv,>P<+'>i+1<:f> 

<-'>(nasleduj<\z>ci) (obr. 3.32).



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-2>	<:A37>



<+C><:S+-2>	<:A38>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3599,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A40>	<:A41>	<:f,rSymbol,>j=<:f,"Math C,><\X><:f><:A47>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3348,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A43><:A42>



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



<+C><:S+-1>Vektor <:A44> je kolm<\}> priemet vektora <:A45> do vektora s<\z><\h>tu 

<:A46>. 



<+C><:S+-1>	Interpola<\h>n<\a> kubika, ktorej vektory doty<\h>n<\m>c riadiaceho 

<\z>tvaru <:A48> s<\z> ur<\h>en<\i> D-interpol<\a>ciou, a ktorej interpola<\h>n<\i> polyn<\s>my s<\z> Hermitove, sa naz<\}>va 

<+!>D-splajn kubika<-!>.



<+C><:S+-1><:#797,9073><:f,2Times New Roman CE,><+!>	Owerhauserova kubika <-!>je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou n-ticou bodov a Hermitovou interpol<\a>ciou, pri<\h>om vektory doty<\h>n<\m>c 

<\h>iary s<\z> ur<\h>en<\i> len v za<\h>iato<\h>nom a koncovom bode 

<\h>iary. <:f>



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5.2 <:f220,2Times New Roman CE,0,0,0>B<:f220,2TimesNewRomanPS,0,0,0><\h><:f220,2Times New Roman CE,0,0,0>zierova kubika<:f> 

<-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073><:f220,2Times New Roman CE,0,0,0>B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierova kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> </Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru. Aproxim<\a>cia je ur<\h>en<\a> Bern</Z>tejnov<\}>mi kubick<\}>mi polyn<\s>mami (obr. 3.33).<:f>



<+C><:I0,0,0,0><:S+-1><:#183,6163><:f160,,>



<+C><:I0,0,0,0><:S+-1><:#269,6163>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>,P<+'>1 <-'>,P<+'>2 <-'>,P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,6163>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2 <-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,6163>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<+C><:S+-2><:R><:#418,6163>			<:f,BHelv,>Be<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-u)<+&>3<-&><:f>	<:f,BHelv,>	Be<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u(1-u)<+&>2<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,>			<:f,BHelv,>Be<+'>23<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<-&>(1-u)<:f>	<:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&><:f>		<:A24>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,><:#396,9073>			s<\z> B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejnove aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2><:R>	modelovan<\}> <\z>tvar	<:A16><:A23>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>	<:A22>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0 

<-'><:f>	<:A15>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>3<-'><:f>	<:A14><:A21>		<:A13><:A20>



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>0<-'><:f> a vektor doty<\h>nice obl<\z>ka v tomto bode je 

<:A19>. Koncov<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>1<-'><:f>, vektor doty<\h>nice je 

<:A18>. Uveden<\i> geometrick<\i> vlastnosti modelovan<\i>ho kubick<\i>ho obl<\z>ka zaru<\h>uj<\z> pou</^>it<\i> 

<+!>Be<-!><+!>rn</Z>tejnove polyn<\s>my<-!> rusk<\i>ho matematika B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejna z roku 1912. V</Z>eobecn<\}> vzorec pre ur<\h>enie t<\}>chto polyn<\s>mov<:f,2Times New Roman CE,> stup<\r>a<:f,BHelv,> n<:f,2Times New Roman CE,>

 je<:f>



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



<+C><:S+-1><:#96,9073><:f80,,>



<+B><:S+-1><:f,BHelv,>Be<+'>in <-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,> <:A219><:f> pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,...,n,<:f> kde <:f,BHelv,>n<:f> je stupe<\r>.



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>Homog<\i>nne s<\z>radnice vn<\z>torn<\}>ch bodov B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierovej kubiky s krivo<\h>iarymi s<\z>radnicami<:f220,2Times New Roman CE,0,0,0> z intervalu 

<:f>(<:f,BHelv,>0,1<:f>)<:f,2Times New Roman CE,> mo</^>no n<\a>js</]> z bodovej funkcie v<\}>po<\h>tom. Bod B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky zostroj<\m>me pomocou kon</Z>trukcie naz<\}>vanej<+!> algoritmus

 Boor - de Casteljau <-!>(obr. 3.34). <:f>



<+C><:S+-1>	Nech <:A17> je krivo<\h>iara s<\z>radnica h</~>adan<\i>ho bodu kubiky z intervalu (0,1). V jednej tretine d<\e></^>ky od za<\h>iato<\h>n<\i>ho bodu ka</^>dej z 

<\z>se<\h>iek P<+'>0<-'>P<+'>1 <-'>, P<+'>1<-'>P<+'>2 <-'>, P<+'>2<-'>P<+'>3<-'> le</^>ia body P<+'>0<-'>', P<+'>1<-'>', P<+'>2<-'>' ur<\h>uj<\z>ce nov<\}> riadiaci 

<\z>tvar, ktor<\}> zredukujeme obdobnou kon</Z>trukciou na <\z>se<\h>ku P<+'>0<-'>''P<+'>1<-'>'' a 

<\o>alej na bod B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovho obl<\z>ka 

<:A217>. Pre vektor doty<\h>nice v tomto bode plat<\m> <:A6><:A5>.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5<-!><+!>.3 Coonsova B-splajn kubika <-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Coonsova B-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> 

</Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru.  Aproxim<\a>cia  je  ur<\h>en<\a>  Coonsov<\}>mi  kubick<\}>mi  polyn<\s>mami (obr. 3.35).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5665>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>P<+'>1 <-'>P<+'>2 <-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5665>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<:f,rSymbol,><-!>=<:f>(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5665>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,5665><:f80,,>



@<\X><\a>dka@<+C><:S+-2><:R><:f240,BHelv,>			<:f220,BHelv,>Co<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,><:A220>



@<\X><\a>dka@<+C><:S+-2><:A50><:f220,BHelv,>	<:f220,BHelv,>Co<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



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



@<\X><\a>dka@<+C><:S+-2><:f,BHelv,>			Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A51>



<+C><:S+-2><:f,BHelv,>			Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A52>			<:A53>



<:S+-2><:#396,9073>			s<\z> Coonsove aproxima<\h>n<\i> polyn<\s>my



<:S+-2><:#144,9073><:f80,,>



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A54>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>:		<:A55>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,><:A56>	<:f><:f,BHelv,>	<:A59><:A60>



<+C><:S+-2><:f,BHelv,>		<:A57><:f>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:A58>		<:A61><:A62>.	



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



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod </]>a</^>nice prech<\a>dzaj<\z>cej vrcholom 

<:f,BHelv,>P<+'>1<-'><:f> a stredom strany <:f,BHelv,>P<+'>0<-'>P<+'>2<:f> 

<-'>trojuholn<\m>ka <:f,BHelv,>P<+'>0<-'>P<+'>1<-'>P<+'>2<:f> <-'>le</^>iaci v jednej tretine d<\e></^>ky 

</]>a</^>nice od vrchola <:f,BHelv,><-'>P<+'>1<-'><:f> (anti</]>a</^>isko trojuholn<\m>ka). Koncov<\}> bod obl<\z>ka je anti</]>a</^>isko trojuholn<\m>ka 

<:f,BHelv,>P<+'>1<-'>P<+'>2<:f,BHelv,><-'><-'>P<+'>3<-'><:f><:f,2Times New Roman CE,> na 

</]>a</^>nice prech<\a>dzaj<\z>cej <:f,2News Serif EE,>vrcholom <:f,BHelv,>P<+'>2 

<-'><:f>a stredom strany <:f,BHelv,>P<+'>1<-'>P<+'>3<-'><:f>.<-'><-'><-'> Vektory doty<\h>n<\m>c v t<\}>chto bodoch s<\z> koline<\a>rne s vektormi 

<:A49>. Geometriu modelovan<\i>ho obl<\z>ka zaru<\h>uj<\z> <+!>Coonsove polyn<\s>my<-!> pomenovan<\i> pod</~>a americk<\i>ho po<\h><\m>ta<\h>ov<\i>ho grafika Coonsa, ktor<\i> s<\z> B-splajn kubick<\}>mi polyn<\s>mami.<-'>



<+C><:S+-1><:R1,12,1,563,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1587,9073>	Skuto<\h>nos</]>, </^>e modelovan<\a> <\h>iara neobsahuje </^>iadny z bodov riadiaceho 

<\z>tvaru a pri modelovan<\m> nie je dostato<\h>ne zrejm<\a> poloha za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, predstavuje ur<\h>it<\z> nev<\}>hodu pri praktickom pou</^><\m>van<\m> B-splajn kub<\m>k v kon</Z>truovan<\m> s podporou po<\h><\m>ta<\h>

ov. P<\t>vodn<\}> riadiaci <\z>tvar, usporiadan<\z> </Z>tvoricu bodov {<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>} mo</^>no <-!><-'><-!><-'><-!><-'><-!><-'>nahradi</]> nov<\}>m 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<+'>2<-'><:f><:f,BHelv,><+'> <-'>, Q<+'>3<-'><:f>}, ktor<\}> zostroj<\m>me tak, aby body 

<:f,BHelv,>P<+'>0<-'><-!><-'><-!><-'><-!><-'><-!><-'><:f> <-!><-'>a 

<:f,BHelv,>P<+'>3<-'><-!><-'><:f> boli za<\h>iato<\h>n<\}>m a koncov<\}>m bodom aproxima<\h>n<\i>ho B-splajn obl<\z>ka s riadiacim 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<:f><:f,BHelv,><+'>2 <-'>, Q<+'>3<-'><:f>}, krivku "natiahneme" do bodov 

<:f,BHelv,>P<+'>0<-'><:f> a <:f,BHelv,>P<+'>3<-'><-!><-'><-!><-'><:f> (obr. 3.36)<-!><-'>.<-!><-'><-!><-'><-!><-'><-!><-'>



<+C><:S+-2><:R><:#396,3640><:f220,,>



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>1<-'>P<+'>1<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>1<-'>P<+'>2<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>2<-'>Q<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>0<-'>P<+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>0<-'>P<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>0<-'>Q</t><+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>0<-'>Q<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>3<-'>P<+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>3<-'>P<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>3<-'>Q</t><+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>3<-'>Q<+'>2<-'>|<:f>



<+C><:S+-1><:#264,3640>



<+C><:S+-1><:#144,3640><:f120,,>



<+C><:S+-1><:#1584,9073>	Vo v</Z>etk<\}>ch predch<\a>dzaj<\z>cich typoch modelovan<\}>ch <\h>iar je mo</^>n<\i> dosiahnu</]> zmenu tvaru 

<\h>iary iba zmenou prvkov riadiaceho <\z>tvaru, ktor<\i> predstavuj<\z> s<\z>bor vstupn<\}>ch 

<\z>dajov pre spracovanie po<\h><\m>ta<\h>om. Tento s<\z>bor je v praktick<\}>ch pr<\m>padoch ve</~>mi objemn<\}> a nepreh</~>adn<\}>, 

<\h>o obmedzuje modelovacie mo</^>nosti kon</Z>trukt<\i>ra. Zmenu vn<\z>torn<\}>ch vlastnost<\m> modelovan<\i>ho obl<\z>ka mo</^>no dosiahnu</]> aj zmenou generuj<\z>ceho princ<\m>pu, t.j. zmenou tvaru pou</^>it<\}>ch polynomick<\}>ch funkci<\m>, mo</^>nos</]>

ou meni</]> hodnoty ich koeficientov pomocou nieko</~>k<\}>ch parametrov.



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



@<\X><\a>dka@<+C><:S+-1><:#279,5887><+!>3.5.4 <:f,rSymbol,>b<:f>-splajn kubika<-!> (kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:S+-1><:#822,5887><:f,rSymbol,>	b<:f>-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> usporiadanou 

</Z>tvoricou vlastn<\}>ch bodov <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f>. Aproxim<\a>ciu ur<\h>uj<\z> 

<:f,rSymbol,>b<:f>-splajn kubick<\i> polyn<\s>my (obr. 3.37).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5887>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5887>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'>M<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2  <-'>P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



@<\X><\a>dka@<+C><:R><:f240,BHelv,>		<:f><:f240,BHelv,>	<:f220,BHelv,>Ba<+'>03<-'>(u)<:f240,BHelv,> 

<:f><:f,rSymbol,>=<:f><:f240,BHelv,> <:A65><:f>



@<\X><\a>dka@<+C><:f240,BHelv,>			<:f220,BHelv,>Ba<+'>13<-'><:f220,,>(<:f220,BHelv,>u<:f240,,>) 

<:f><:f,rSymbol,>=<:f><:f240,,> <:f><:A66>



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3918,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A67>



<+C><:R><:f,BHelv,>			Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A68><:A69>



<+C><:f,BHelv,>			Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A64>					<:A70>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,3086,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A71>



<:S+-2><:R><:#418,9073><:f,rSymbol,>				<:f,2Times New Roman CE,>s<\z><:f,rSymbol,> b<:f>-splajn aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A63>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-1><:#822,9073>Koeficienty <:f,rSymbol,>b<:f>-splajn polyn<\s>mov s<\z> funkciami dvoch parametrov, ovplyv<\r>uj<\z>cich vn<\z>torn<\i> vlastnosti modelovan<\}>ch obl<\z>kov. Parameter 

<:f,rSymbol,>b<+'><:f>1<-'> - <+!></]>ah<-!> ovplyv<\r>uje polohu za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, "do</]>ahuje" 

<\h>iaru k prv<\i>mu, pr<\m>p. koncov<\i>mu bodu riadiaceho <\z>tvaru.



<+C><:S+-1><:#822,9073>Parameter <:f,rSymbol,>b<+'><:f>2<-'> - <+!>nap<\d>tie<-!> ovplyv<\r>uje prv<\z> krivos</]> modelovan<\i>ho obl<\z>ka vo vn<\z>torn<\}>ch bodoch, "nap<\m>na" ("uvo</~><\r>uje") 

<\h>iaru smerom ku strane (od strany)<:f,BHelv,> P<+'>1<-'>P<+'>2<-'><:f> riadiaceho 

<\z>tvaru. Ak <:f,rSymbol,>b<:f,BHelv,><+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f> a 

<:f,rSymbol,>b<:f,BHelv,><+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f>, dost<\a>vame Coonsove B-splajn  polyn<\s>my.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.5 Racion<\a>lne<-!><:f><+!><:f,2Times New Roman CE,> kubiky<-!> (kubick<\i><:f><:f,2Times New Roman CE,> aproxima<\h>n<\i> obl<\z>ky)



<+C><:S+-1><:#1061,9073><:f,2Times New Roman CE,>	Racion<\a>lna kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou </Z>tvoricou vlastn<\}>ch bodov 

<:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f> a kladn<\}>mi v<\a>hami bodov (zvolen<\}>mi reprezentantmi z tried homog<\i>nnych s<\z>radn<\m>c bodov). V<\a>ha bodu vyjadruje mieru, akou bod ovplyv<\r>uje tvar modelovanej 

<\h>iary. Aproxim<\a>cia je ur<\h>en<\a> kubick<\}>mi polyn<\s>mami.



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>1<-'>P<+'>1 <:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>2<-'>P<+'>2 

<:f,2Times New Roman CE,><-'>, <:f,BHelv,>h<+'>3<-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'>  h<+'>3<-'>P<+'>3<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Pl<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Pl<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,>				Pl<+'>i3<-'>(u)<:f> pre <:f,BHelv,>i<:f,rSymbol,>=<:f>0,1,2,3



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				s<\z> aproxima<\h>n<\i> kubick<\i> polyn<\s>my - Bern</Z>tejnove, B-splajn, 

<:f,rSymbol,>b<:f>-splajn,



<:S+-1><:R>				pre ktor<\i> plat<\m>	<:A77>



<+C><:I0,0,2858,0><:S+-1><:#543,9073>	modelovan<\}> <\z>tvar	racion<\a>lne roz</Z><\m>renie kubickej aproxima<\h>nej 

<\h>iary (B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovej, Coonsovej, B-splajn, 

<:f,rSymbol,>b<:f>-splajn) reprezentovan<\i> bodovou funkciou



<+C><:I0,0,2858,0><:S+-1><:#96,9073><:f80,,>



<+C><:S+-2>				<:A72>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> <+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) 

<:f,rSymbol,>=<:f><:A73>



<+C><:S+-2><:#144,9073><:f80,,>



<+C><:I0,0,2892,0><:#279,9073>				kde <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>) je v<\a>hov<\a> funkcia, nenulov<\a> pre ka</^>d<\i> 

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



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:f,BHelv,>				<:f><:f,BHelv,><:A74>



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:#264,9073><:f,2Times New Roman CE,>				obl<\z>k racion<\a>lnej aproxima<\h>nej kubiky<:f>



<+C><:I0,0,2892,0><:#144,9073><:f120,,>



			<:A75><:A76><:f,BHelv,>, u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



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



<+C><:S+-1><:#807,9073>V z<\a>vislosti od ve</~>kosti v<\a>hy ka</^>d<\i>ho bodu riadiaceho 

<\z>tvaru sa men<\m> tvar modelovan<\i>ho obl<\z>ka. Pre hodnoty <:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>3<-'><:f> je modelovan<\}>m obl<\z>kom pr<\m>sl

u</Z>n<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova, Coonsova B-splajn, 

<:f,rSymbol,>b<:f>-splajn kubika.



<+C><:S+-1><:#528,9073>	Obl<\z>ky ku</^>e</~>ose<\h>iek mo</^>no modelova</]> ako aproxima<\h>n<\i> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove racion<\a>lne kvadratick<\i> obl<\z>ky (obr. 3.38).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<-'> h<+'>1<-'>P<+'>1 <-'> h<+'>2<-'>P<+'>2 <-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>22<-'><:f><:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,4853,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>	Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>1-u<:f>)<:f,BHelv,><+&>2<-&><:f>	<:f,BHelv,>	Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<:f>(<:f,BHelv,>1-u<:f>)	<:f,BHelv,>	Be<+'>22 

<-'><:f><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>2<-&><:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>				s<\z> Bern</Z>tejnove aproxima<\h>n<\i> polyn<\s>my druh<\i>ho stup<\r>a



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	modelovan<\}> <\z>tvar	<:A79>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A80>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A78>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A81> , <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A82> , 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,rSymbol,>r<:f>, <:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,rSymbol,>r<:f><:f,rSymbol,>=<:f><:A83>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,5398><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5398><:f,2Times New Roman CE,>Bod <:f,BHelv,> O <:f>je stred <\z>se<\h>ky<:f,BHelv,> P<+'>0<-'>P<+'>2<-'><:f> a bod 

<:f,BArial CE,>P<:f,2Symbol,>=<:f,BHelv,>P<+'>E<-'><:f> (<:f,BHelv,>P<+'>P<-'><:f> pr<\m>p.<:f,BHelv,> P<+'>H<-'><:f>) je bod obl<\z>ka modelovanej ku</^>e</~>ose<\h>ky, ktorou je



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		elipsa 		<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><<0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		parabola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,>=0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		hyperbola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><;>0,5<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	Pri modelovan<\m> racion<\a>lnych aproxima<\h>n<\}>ch kriviek po 

<\h>astiach, ke<\o> s<\z> sp<\a>jan<\i> obl<\z>ky r<\t>znych stup<\r>ov, hovor<\m>me o neuniformn<\}>ch racion<\a>lnych 

<\h>iarach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9073><+!>NURBS <-!>- neuniformn<\i> racion<\a>lne B-splajn krivky s<\z> pova</^>ovan<\i> za aproxima<\h>n<\i> 

<\h>iary naj</Z>ir</Z>ieho praktick<\i>ho uplatnenia, v<\o>aka pomerne jednoduch<\}>m analytick<\}>m reprezent<\a>ci<\a>m, mo</^>nosti lok<\a>lnej zmeny tvaru modelovanej 

<\h>iary zmenou v<\a>hy pr<\m>slu</Z>n<\i>ho bodu riadiaceho <\z>tvaru (nie je potrebn<\a> zmena jeho homog<\i>nnych s<\z>radn<\m>c) a mo</^>nosti vytv<\a>ra</]> 

<\h>iaru z obl<\z>kov r<\t>znych stup<\r>ov  pod</~>a po</^>adovan<\i>ho tvaru v<\}>sledku. 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



@<\X><\a>dka@<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>3.5.6 Modelovanie po <\h>astiach<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Sp<\a>jan<\m>m kubick<\}>ch obl<\z>kov mo</^>no modelova</]> po <\h>astiach aproxima<\h>n<\i> a interpola<\h>n<\i> 

<\h>iary ur<\h>en<\i> usporiadan<\}>mi n-ticami bodov, ktor<\i> naz<\}>vame zov</Z>eobecnen<\i> kubiky. Vn<\z>torn<\i> vlastnosti zov</Z>eobecnen<\}>ch kub<\m>k v bodoch spojenia dvoch kubick<\}>ch obl<\z>kov z<\a>visia od typu sp<\a>jan<\}>ch obl<\z>kov a 

od zhodn<\}>ch prvkov v riadiacich <\z>tvaroch t<\}>chto obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech  <:A218>s<\z> bodov<\i> funkcie po</^>adovan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f><:f,rSymbol,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, ktor<\i> reprezentuj<\z> sp<\a>jan<\i> obl<\z>ky. Rozozn<\a>vame tri druhy sp<\a>jania obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Spojit<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Koncov<\}> bod prv<\i>ho zo sp<\a>jan<\}>ch obl<\z>kov spl<\}>va so za<\h>iato<\h>n<\}>m bodom druh<\i>ho obl<\z>ka.	



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A84>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Sp<\a>jan<\i> obl<\z>ky maj<\z> v spolo<\h>nom bode koline<\a>rne vektory doty<\h>n<\m>c, v bodoch  sa spojite men<\m> prv<\a> krivos</]> v<\}>slednej zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A85>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Geometricky hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Vektory doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch sp<\a>jan<\}>ch obl<\z>kov s<\z> zhodn<\i>, v bodoch  sa spojite  men<\m> druh<\a> krivos</]> zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A86>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Fergusonove kubiky mo</^>no sp<\a>ja</]> hladko. Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> dva zhodn<\i> prvky, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho vlastn<\i>ho bodu obl<\z>kov a 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c koline<\a>rnych vektorov doty<\h>n<\m>c v spolo<\h>nom bode (obr. 3.39). Pri zhodnosti vektorov doty<\h>n<\m>c je spojenie geometricky hladk<\i>.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f80,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A87>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>	D-splajn kubiky mo</^>no tie</^> sp<\a>ja</]> hladko.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove kubiky mo</^>no sp<\a>ja</]> spojito (obr. 3.40). Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> jeden zhodn<\}> prvok, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho bodu.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>			(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'> P<+'>5<-'> P<+'>6<-'><:f>),  (<:f,BHelv,>P<+'>6<-'> P<+'>7<-'> P<+'>8<-'> P<+'>9<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2116,9073>	Nech <:f,BHelv,>n<:f> je po<\h>et bodov usporiadanej postupnosti tvoriacej riadiaci 

<\z>tvar. Modelovan<\a> zov</Z>eobecnen<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova kubika bude prech<\a>dza</]> prv<\}>m bodom z danej postupnosti a ka</^>d<\}>m tak<\}>m bodom, ktor<\i>ho poradie je 

<\h><\m>slo delite</~>n<\i> tromi. Posledn<\}> bod bude obsahova</]> len vtedy, ke<\o> je 

<\h><\m>slo <:f,BHelv,>n-1<:f> (poradie posledn<\i>ho bodu) delite</~>n<\i> tromi (obr.3.40). Ak 

<\h><\m>slo <:f,BHelv,>n-1<:f> nie je delite</~>n<\i> tromi, <\h>iaru mo</^>no ukon<\h>i</]>, v z<\a>vislosti od po<\h>tu bodov zost<\a>vaj<\z>cich po ur<\h>en<\m> posledn<\i>ho kubick<\i>ho obl<\z>ka, 

<\z>se<\h>kou <:f,BHelv,>P<+'>n-2<-'>P<+'>n-1  <-'><:f>(zost<\a>va len posledn<\}> bod 

<+'><:f,BHelv,> <-'>P<+'>n-1<-'><:f> - na obr<\a>zku bod<:f,BHelv,> P<+'>7<-'><:f>), alebo obl<\z>kom paraboly 

<:f,BHelv,>P<+'>n-3 <-'>P<+'>n-1<-'><:f> (zost<\a>vaj<\z> dva body 

<:f,BHelv,>P<+'>n-2 <-'>, P<+'>n-1<-'><:f> - na obr<\a>zku body P<+'>7<-'>, P<+'>8<-'>).Tieto koncov<\i> obl<\z>ky vytvor<\m>me pomocou nieko</~>ko-n<\a>sobn<\i>ho zopakovania pr<\m>slu</Z>n<\}>ch bodov v riadiacom 

<\z>tvare modelovan<\i>ho obl<\z>ka <\h>iary.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1058,9073>	  <\Z>se<\h>ka je obl<\z>k ur<\h>en<\}> dvojn<\a>sobn<\}>mi bodmi svojho riadiaceho 

<\z>tvaru (<:f,BHelv,>P<+'>i<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'><:f>). Obl<\z>k paraboly je ur<\h>en<\}> jedn<\}>m dvojn<\a>sobn<\}>m bodom vo svojom riadiacom 

<\z>tvare (<:f,BHelv,>P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f>). N<\a>sobnos</]> bodov riadiaceho 

<\z>tvaru je jednoduch<\}> a pohodln<\}> prostriedok modelovania tvaru zov</Z>eobecnenej kubiky pri interpolovan<\m> po 

<\h>astiach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1323,9073>	Hladk<\i> spojenie obl<\z>kov B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierov<\}>ch kub<\m>k je mo</^>n<\i> zabezpe<\h>i</]> len pri zvl<\a></Z>tnych vlastnostiach prvkov riadiaceho 

<\z>tvaru. Trojice bodov z danej usporiadanej <:f,BHelv,>n<:f>-tice, ktor<\i> tvoria strany riadiacich lomen<\}>ch 

<\h>iar sp<\a>jan<\}>ch obl<\z>kov koline<\a>rne s vektormi doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch obl<\z>kov, musia by</]> koline<\a>rne. Na obr. 3.41 s<\z> body  

<:f,BHelv,>P<+'>2 <-'><:f,2Times New Roman CE,>,<:f,BHelv,> P<+'>3<-'>  

<:f,2News Serif EE,>a<:f,BHelv,> P<+'>4<-'><:f> koline<\a>rne. Ak je bod<:f,BHelv,> P<+'><:f>3<-'> stred 

<\z>se<\h>ky <:f,BHelv,>P<+'>2<-'>P<+'>4<-'><:f> , spojenie je geometricky hladk<\i>.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Coonsove B-splajn kubiky mo</^>no sp<\a>ja</]> geometricky hladko. Mapy riadiacich 

<\z>tvarov sp<\a>jan<\}>ch obl<\z>kov maj<\z> tri zhodn<\i> prvky, 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c troch bodov, prv<\}> a posledn<\}> bod tejto trojice tvoria vektor koline<\a>rny s vektorom doty<\h>nice v spolo<\h>nom bode obl<\z>kov, 

<:A88>  na obr. 3.42.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>				(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'> P<+'>3<-'> P<+'>4<-'><:f>),  (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'> P<+'>4<-'> P<+'>5<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1335,9073>	<:f,rSymbol,>b<:f>-splajn kubiky mo</^>no sp<\a>ja</]> spojite len pre zhodn<\i> hodnoty parametrov 

<:f,rSymbol,>b<+'><:f>1<-'> a <:f,rSymbol,>b<+'><:f>2 <-'>v <:f,rSymbol,>b<:f>-splajn polyn<\s>moch ur<\h>uj<\z>cich analytick<\i> reprezent<\a>cie sp<\a>jan<\}>ch obl<\z>kov. Pre niektor<\i> hodnoty mo</^>no dosiahnu</]> aj spojenie geometricky hladk<\i>. 

Tak<\i>to modelovanie  zov</Z>eobecnen<\}>ch kub<\m>k je n<\a>ro<\h>n<\i>, vy</^>aduje dobr<\z> znalos</]> pomerne zlo</^>it<\}>ch analytick<\}>ch reprezent<\a>ci<\m> a je nepohodln<\i> pri rozsiahlych s<\z>boroch vstupn<\}>ch 

<\z>dajov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#529,9073>	Pri interpol<\a>cii usporiadanej <:f,BHelv,>n-<:f>tice bodov mo</^>no pou</^>i</]> ako generuj<\z>ci princ<\m>p interpol<\a>ciu ur<\h>en<\z> polyn<\s>mami r<\t>znych stup<\r>ov.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><+!>Line<\a>rna interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my   <:f,BHelv,>		Pl<+'>0 <-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-u<:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f>), (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie,  <:f,BHelv,>n<:f,rSymbol,> </s><:f,BHelv,>2<:f><:f,BHelv,> 

<:f> (obr. 3.43)



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A89>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kvadratick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,2News Serif EE,>(<:f,BHelv,>u-u<+&>2<-&><:f>)		<:f,BHelv,>Pl<+'>2<-'><:f>

(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2 

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <:f,BHelv,><-'>P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f> 

<:f,BHelv,><-'>P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>3,<:f,2News Serif EE,> p<\a>rne<:f>  (obr. 3.44)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A94>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f160,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,BHelv,>u-u<+&>2<-&><:f>		<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>

=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2<-&><:f><:f,BHelv,>-u<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><:A90><-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f> 

<-'><:A91><-'>), (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A92>), (<:f,BHelv,>P<+'>3<-'> P<+'>4 

<-'><:f><:A93>), ... 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.45)<:A95>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><+!><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kubick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-5,5u+9u<:f,BHelv,><+&>2<-&>-4,5u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>9<:f,BHelv,>u-22,5u<+&>2<:f,BHelv,><-&>+13,5u<+&>3

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-4,5u+18u<:f><:f,BHelv,><+&>2<-&>-13,5u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u-4,5u<+&>2<-&>+4,5u<+&>3<-&>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><-'><:f,BHelv,><-'>P<+'>2<-'><:f> 

<:f,BHelv,><-'>P<+'>3<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>4<:f,2Times New Roman CE,>, n delite</~>n<\i> tromi,  (obr. 3.46)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A96>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-3u<:f,BHelv,><+&>2<-&>+2u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<:f,BHelv,><-&>-2u<+&>3<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u-2u<:f><:f,BHelv,><+&>2<-&>+u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>-u<+&>2<-&>+u<+&>3<:f,2Times New Roman CE,>

	<-&>(Hermitove polyn<\s>my)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>ri<:f>adiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> 

<:A97><-'><-'><-'><-'><-'><-'>),	 (<:f,BHelv,>P<+'>1<-'> P<+'><:f>2<-'> 

<:A98>),   (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A99>),   (<:f,BHelv,>P<+'>3 

<-'>P<+'>4<-'><:f> <:A100>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.47)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f,2Times New Roman CE,><+!>Interpol<\a>cia stup<\r>a  <:f,BArial CE,>k<:f,2Times New Roman CE,><<<:f,BArial CE,>n<:f,2Times New Roman CE,>  (po 

<\h>astiach)<-!><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>k+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BArial CE,>k<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>  

<:A101>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>k<-'><:f> ), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f><;><:f,BHelv,>k<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><+!>Interpol<\a>cia stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>  (naraz na celej n-tici bodov)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>p<:f>olyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>n+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>   

<:A102>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>n<-'><:f> ) 

	pre jeden obl<\z>k



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1320,9073>	<:f,2Times New Roman CE,>Na obr. 3.48 s<\z> pou</^>it<\i> Fergusonove kubick<\i> obl<\z>ky pri modelovan<\m> p<\m>smen gr<\i>ckej abecedy, na obr. 3.49 je n<\a>pis modelovan<\}> z B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierov<\}>

ch kub<\m>k. B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierove kubiky s<\z> naj<\h>astej</Z>ie pou</^><\m>van<\i> interpoluj<\z>ce 

<\h>iary v grafick<\}>ch programov<\}>ch vybaveniach (SketchPad, AutoCAD, MSGraph, CorellDraw, CorellFlow) a b<\}>vaj<\z> s<\z><\h>as</]>ou kresliacich proced<\z>r poskytovan<\}>ch textov<\}>mi editormi (MSWord, AmiPro a pod.).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3><:p<* >>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+">Pr<\m>klad 3.1<-">: N<\a>jdite bodov<\i> funkcie analyticky reprezentuj<\z>ce: 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,3998,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>		a) Fergusonovu 		b) B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovu 

		c) Coonsovu 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073> kubiku, ke<\o> riadiacim <\z>tvarom je usporiadan<\a> </Z>tvorica bodov (vlastn<\}>ch, pr<\m>p. nevlastn<\}>ch)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	a) {<:f,BHelv,>P<+'>0 <-'> P<+'>3 <-'> <:f><:A103>}	 b) {<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'>  P<+'>2<-'>  P<+'>3<-'> <:f>} 	 c) <:f,BHelv,>{ P<+'>0 

<-'> P<+'>1 <-'> P<+'>2<-'>  P<+'>3<-'>}<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>ur<\h>en<\}>ch homog<\i>nnymi s<\z>radnicami



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f,BHelv,>		P<+'>0<-'> (0,0,0,1),  P<+'>1<-'> (1,0,1,1),  P<+'>2<-'> (1,1,0,1),  P<+'>3<-'> (0,1,1,1)<:f>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#139,9073><:f120,BHelv,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Ur<\h>te prvky Frenet-Serretovho sprievodn<\i>ho trojhranu - jednotkov<\}> vektor doty<\h>nice, norm<\a>ly a binorm<\a>ly a vypo<\h><\m>tajte prv<\z> a druh<\z> krivos</]> 

<\h>iar v bode s krivo<\h>iarou s<\z>radnicou <:f,BHelv,>u<:f,rSymbol,>=<:f><:f,2Times New Roman CE,><:A136>(obr. 3.50). 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,><+">Rie</Z>enie<-">: Mapy riadiacich <\z>tvarov 

<:f><:f,2Times New Roman CE,>obl<\z>kov obsahuj<\z> </Z>tvorice homog<\i>nnych s<\z>radn<\m>c ich bodov.<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>a) Dva body riadiaceho <\z>tvaru Fergusonovej kubiky s<\z> nevlastn<\i>, s<\z> to vektory doty<\h>n<\m>c kubiky v za<\h>iato<\h>nom a koncovom bode<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A104><-'><-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>Mapa riadiaceho <\z>tvaru obsahuje prvky riadiaceho 

<\z>tvaru v danom usporiadan<\m> - najprv body vlastn<\i>, potom nevlastn<\i><:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,><+!>	M<+'>F<-!><-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (0,1,1,1) (1,0,1,0) (-1,0,1,0))        

<:f,2News Serif EE,> (pozri <:f>kap. 3.5.1)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Matica interpol<\a>cie obsahuje Hermitove interpola<\h>n<\i> kubick<\i> polyn<\s>my



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><+!>	I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(F<+'>0<-'> (u) F<+'>1<-'> (u) G<+'>0<-'> (u) G<+'>1<-'>(u))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Fergusonovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A105><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>F<-'><:f> . 

<:f,BArial CE,>I<-!><+&>T<-&><+!>(u)<-!><:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>F<+'>0<-'> (u)+P<+'>1<-'><+!> <-!>F<+'>1<-'> (u)+<:f><:A106><+!> 

<-!><:f,BHelv,>G<+'>0<-'> (u)<:f>+<:A107><:f,BHelv,> G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>F<+'>0<-'> (u)+(0,1,1,1)<+!> 

<-!>F<+'>1<-'> (u)+(1,0,1,0)<+!> <-!>G<+'>0<-'> (u)+(-1,0,1,0)<+!> 

<-!>G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>G<+'>0<-'> (u)-G<+'>1<-'>(u<:f>), <:f,BHelv,>F<+'>1<-'> (u)<:f>,<:f,BHelv,>F<+'>1<-'> (u)+G<+'>0<-'> (u)+G<+'>1<-'>(u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(u-u<+&>2<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> 3u<+&>2<-&>-2u<+&>3<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> u<:f,BHelv,>,<:f,BHelv,> 1)<:f>, pre 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A108><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:A109><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

<-!><:f><+!><:f,BHelv,>	<-!><:f><:A110><:A128>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A111><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-2u, 6u-6u<+&>2<-&>, 1, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A112><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1,0,1,0)<:f> 

	<:A113><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 0, 1, 0)<:f>	<:A114><:A129>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>							|<:A116><:A162>|<:f,rSymbol,>=<:f><:A117>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A115><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-2, 6-12u, 0, 0 )		<:f>	<:A118><:A130>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A119>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 0, 0) 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A125><:A131><:f><:A126><:f,BHelv,><:A120> (0, -2, 3, 0)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A127><:f><:A132><:A133><:A121>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A134><:f><:A122>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:A135><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A123>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A137><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>					<:A139><:f><:f,2News Serif EE,><:A140>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>Jednotkov<:f><\}> vektor norm<\a>ly v bode <:A138> 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>					<:A124>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				<:A2>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:f,2News Serif EE,><:A141>				<:f><:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A144>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A142><:f><:f,2News Serif EE,>		<:f><:f,2News Serif EE,>	<:A143>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A145>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>b) B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho  

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>B<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Bern</Z>tejnove  aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Be<+'>03<-'> (u)  Be<+'>13<-'> (u)  Be<+'>23<-'> (u)  Be<+'>33<-'>(u))			<:f,2News Serif EE,>(pozri kap. 3.5.2)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Analytick<\a> reprezent<\a>cia B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky je bodov<\a> funkcia<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A146>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>B<-'><:f> . 

<-!><+!>I<-!><+&>T<-&><+!><:f,BHelv,>(u)<:f><-!><:f,rSymbol,>=<:f> 

<:f,BHelv,>P<+'>0<-'><+!> <-!>Be<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Be<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Be<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Be<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Be<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>13<-'> (u)+Be<+'>23<-'>(u<:f>), 

<:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>Be<+'>33 <-'>(u)<:f>,<:f,BHelv,> Be<+'>13<-'> (u)+Be<+'>33<-'> (u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(3u-3u<+&>2<-&>, 3u<+&>2<-&>-2u<+&>3<-&>, 3u-6u<+&>2 

<-&>+4u<+&>3<-&>, 1)<:f>, pre <:f,BHelv,>u<:f><:f,rSymbol,><\N><:f><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A147>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:f,BHelv,><:A148>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

	<-!><:f><:A150><:A149>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A151>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3-6u, 6u-6u<+&>2<-&>, 3-12u+12u<+&>2<-&>, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A152>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3,0,3,0)<:f> 

	<:f,BHelv,><:A153>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-3, 0, 3, 0)<:f>	<:A154><:A155>	   |<:A156><:A157>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A158>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-6, 6-12u, -12+ 24u, 0)	<:f><:f,BHelv,>	<:f><:f,BHelv,><:A160><:A161>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A159>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 24, 0) 

<:f><:f,2News Serif EE,>	



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A163><:A164><:f><:A165><:A166><:f,BHelv,>(0, 0, 9, 0)<:f,2Times New Roman CE,>			|<:A169><:A170><:f><:A167><:A168><:f,BHelv,>9<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A171>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>J<:f>ednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A172>		<:A173>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:f><:f,BHelv,><:A174>		<:f><:A175>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:f><:A176><:f,2Times New Roman CE,>		<:A177>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:A178>	<:f><:f,BHelv,>	<:f><:f,2News Serif EE,>		<:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A179>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A180><:f,2Times New Roman CE,>			<:A221>		<:f><:f,2Times New Roman CE,>	<:A222>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>c)<:f,2Times New Roman CE,> Coonsova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho 

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>C<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Coonsove B-splajn aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Co<+'>03<-'> (u)  Co<+'>13<-'> (u)  Co<+'>23<-'> (u)  Co<+'>33<-'>(u))<:f>		(pozri kap. 3.5.3)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Coonsovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A181>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>C<-'><:f> . 

<:f,BArial CE,><-!><+!>I<-!><+&>T<-&>(u)<:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>Co<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Co<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Co<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Co<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Co<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>13<-'> (u)+Co<+'>23<-'>(u<:f>), 

<:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>Co<+'>33 <-'>(u)<:f>,<:f,BHelv,> Co<+'>13<-'> (u)+Co<+'>33<-'> (u), 1) 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>	<:A182><-!><:f>, pre <:f,BHelv,>u <:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>  <:A183><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:A184><:f,rSymbol,>=<:f><:f,BHelv,>P(0)	<:f>	<:f,BHelv,><:A185>(1)<:f><:A186><:f,rSymbol,>=<:f><:f,BHelv,>P(1)	<:f><:f,BHelv,><+!>	<-!><:f><:A187><-'><:A188><-'><-'>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A189><:A190>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A193><:A194>	<:A195><:A196>	<:A191><:A192>	   <:A213><:A214>



<+C><:R>	<:A197><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 1-2u, -2+ 4u, 0)			<:A199><:f><:f,BHelv,><:A200>



<+C><:f,BHelv,>	<:A198>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -2, 4, 0)<:f>	



<+C>	<:A223><:A201><:A202>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A203>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A204>		<:A205>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A207><:f><:f,BHelv,>		<:f><:f,BHelv,><:A206>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:A208><:f>		<:A209>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:A210>	<:f><:f,BHelv,>	<:f><:f,BHelv,>	<:f,2Times New Roman CE,>	Polomer prvej krivosti v bode 

<:f,BHelv,>P<:f><:A212>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A211>				<:A1>			<:f><:f,BHelv,><:A215>	<:f><:A216>
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������Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( \frac 13\right) =\overline{P_0^{,,}P_1^{,,}}$Times New Roman CE,18,12,0,0,0,0,0

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

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

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

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

$^{\prime }\left( 1\right) =\overline{a_1}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

$3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$3\,\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 1\right) =3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =3\,\overline{P_0P_1}$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =M.I^T(u)=$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Be_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\BF I\left( u\right) =\left( \matrix F_0\left( u\right)  & F_1\left( u\right)  & G_0\left( u\right)  & G_1\left( u\right) \endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\BF M=\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_3=\overline{a_1}=\left( x_{a1},y_{a1},z_{a1},0\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_2=\overline{a_0}=\left( x_{a0},y_{a0},z_{a0},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \left\{ P_0,P_1,\overline{a_0},\overline{a_1}\right\} ,\BF I\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$\overset{1}\to{\underset{i=0}\to{\sum }}F_i\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\BF M\BF .\BF I^T\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$\infty =P_0\,F_0\left( u\right) +P_1\,F_1\left( u\right) +\overline{a_0}\,G_0\left( u\right) +\overline{a_1}\,G_1\left( u\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\left| \overline{t_i}\right| =\left| \overline{P_{i-1}P_{i+1}}\right| $Arial CE,34,11,0,0,0,0,0

$\overline{b_i}=\overline{P_{i-1}P_i},\quad \overline{c_i}=\overline{P_iP_{i+1}}$Arial CE,34,11,0,0,0,0,0

$\overline{P_iA_i}=\overline{b_i}+\overline{c_i}=\overline{d_i}\quad $Helv,34,11,0,0,0,0,0

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

$\overline{a_i}=k\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$k=\frac{\left| \overline{b_i}\right| }{\left| \overline{d_i}\right| }\cos \varphi $Arial CE,34,12,0,0,0,0,0

$=\frac{\overline{b_i}.\overline{a_i}}{\left| \overline{b_i}\right| \left| \overline{a_i}\right| }=\frac{\overline{b_i}.\overline{d_i}}{\left| \overline{b_i}\right| \left| \overline{d_i}\right| }=\frac{\overline{b_i}.\left( \overline{b_i}+\overline{c_i}\right) }{\left| \overline{b_i}\right| \left| \overline{b_i}+\overline{c_i}\right| }$Arial CE,34,11,0,0,0,0,0

$\cos \varphi $Arial CE,34,11,0,0,0,0,0

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

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

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

$\overline{b_i}\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$\left( P_0\quad P_{1\quad }\overline{a_0}\quad \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_2},\overline{P_1P_3}$Helv,34,11,0,0,0,0,0

$-\frac 16u^3+\frac 12u^2-\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$-\frac 12u^3+\frac 12u^2+\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$+\frac 16u^3$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Co_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\frac 13\left( \frac 12\left( P_0+P_2\right) +2P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 13\left( \frac 12\left( P_1+P_3\right) +2P_2\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 0\right) =\frac 12\left( P_2-P_0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 1\right) =\frac 12\left( P_3-P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 2\delta u^3$Arial CE,34,11,0,0,0,0,0

$\frac{2\beta _1^3}\delta \left( 1-3u+3u^2-u^3\right) $Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [\beta _2+4\beta _1^2+4\beta _1+\left( 6-\beta _1^3-6\beta _1\right) u-$Arial CE,34,11,0,0,0,0,0

$-\left( 3\beta _2+6\beta _1^3+6\beta _1^2\right) u^2+2\left( \beta _2+\beta _1^3+\beta _1^2+\beta _1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [2+6\beta _1u+\left( 3\beta _2+6\beta _1^2\right) u^2-$Helv,34,11,0,0,0,0,0

$2\left( \beta _2+\beta _1^2+\beta _1+1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Ba_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\delta =\beta _2+2\beta _1^3+4\beta _1^2+4\beta _1+2\neq 0$Arial CE,34,12,0,0,0,0,0

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

$\overset{3}\to{\underset{i=0}\to{\sum }}h_iP_iPl_{i3}\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

$H\left( u\right) =\overset{3}\to{\underset{i=0}\to{\sum }}h_iPl_{i3}\left( u\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\frac{\overline{R}\left( u\right) }{H\left( u\right) }=\left( \frac{X\left( u\right) }{H\left( u\right) },\frac{Y\left( u\right) }{H\left( u\right) },\frac{Z\left( u\right) }{H\left( u\right) },1\right) =\left( x\left( u\right) ,y\left( u\right) ,z\left( u\right) ,1\right) $Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Pl_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iP_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{\overline{R}\left( u\right) }{H\left( u\right) }$Arial CE,34,11,0,0,0,0,0

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{|\overline{PO}|}{|\overline{P_1O}|}$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}\left( 1\right) =\overline{^2r}\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =k\,\overline{^2r}^{\prime }\left( 0\right) ,k\neq 0$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =\overline{^2r}^{\prime }\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) ,\left( P_1\ P_2\ k\,\overline{a_1}\ \overline{a_2}\right) $Arial CE,34,11,0,0,0,0,0
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������Arial CE,34,11,0,0,0,0,0

$\overline{a_0}\ \overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}\ \overline{a_2}$Arial CE,34,11,0,0,0,0,0

$\overline{a_2}\ \overline{a_3}$Arial CE,34,11,0,0,0,0,0

$\overline{a_3}\ \overline{a_4}$Arial CE,34,11,0,0,0,0,0

$\overset{k}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overset{n}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}\ \ \overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}=P_1-P_0=(1,0,1,0)\quad \overline{P_2P_3}=P_3-P_2=(-1,0,1,0)$Century Schoolbook,18,12,0,0,0,0,0

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

$\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$\overline{P_2P_3}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

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

$\overline{r}^{\prime }$Century Schoolbook,18,11,0,0,0,0,0

$\sqrt{\frac 94+1}=\sqrt{\frac{13}4}=\frac{\sqrt{13}}2$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\left( \frac 12\right) =\left( \left| \matrix \frac 32 & 1 \\ 0 & 0\endmatrix \right| ,-\left| \matrix 0 & 1 \\ -2 & 0\endmatrix \right| ,\left| \matrix 0 & \frac 32 \\ -2 & 0\endmatrix \right| ,0\right) =$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) |=\sqrt{4+9}=\sqrt{13}$Arial CE,34,11,0,0,0,0,0

$=\left| \matrix 0 & \frac 32 & 1 \\ -2 & 0 & 0 \\ 0 & -12 & 0\endmatrix \right| =24$Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}(\frac 12)=\frac{\overline{\,r\,}^{\prime }\left( \frac 12\right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| }=\frac{\left( 0,\frac 32,1,0\right) }{\frac{\sqrt{13}}2}=(0,\frac 3{\sqrt{13}},\frac 2{\sqrt{13}},0)$Arial CE,34,11,0,0,0,0,0

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

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

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

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

$\left( \frac 12\right) =P\left( \frac 12\right) =\left( \frac 14,\frac 12,\frac 12,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( 0,\frac 32,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( -2,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime }$Century Schoolbook,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Helv,34,12,0,0,0,0,0

$\frac 12$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$P\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =$Arial CE,34,11,0,0,0,0,0

$\frac{\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) }{\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| }=\frac{\left( 0,-2,3,0\right) }{\sqrt{13}}=\left( 0,-\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| ^3}=\frac{\sqrt{13}}{\left( \frac{\sqrt{13}}2\right) ^3}=\frac 8{13}$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac 1{^1k}=\frac{13}8$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^2k=\frac{\left( \overline{\,r\,}^{\prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime \prime }\left( \frac 12\right) \right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| ^2}=\frac{24}{13}$Times New Roman CE,18,14,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( \frac 34,\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

$\left( \frac 12\right) =\left( 0,\frac 32,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac 32$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -6,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =216$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0
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>

	[frght]

	[lyfrm]

		1

		13248
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<+B><:P10,121,>



>

[elay]

[l1]

	0

[pg]

	13

	33 0 115 0 0 1 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	66 0 146 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	92 675 57 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	121 0 46 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	156 0 55 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	190 0 9 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	202 0 0 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	225 0 100 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	244 5 5 512 0 0 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	276 0 40 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	301 0 163 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	334 0 30 0 0 1 0 65533 2 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	339 50 5 1025 0 0 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

[edoc]

@<\X><\a>dka@<:I0,0,0,0><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.1<-!><+!> Fergusonova <-!><+!>kubika<-!> (kubick<\}> interpola<\h>n<\}> obl<\z>k) 

<:f>



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Fergusonova kubika je interpola<\h>n<\a> <\h>iara ur<\h>en<\a> za<\h>iato<\h>n<\}>m a koncov<\}>m bodom a vektormi doty<\h>n<\m>c v t<\}>chto bodoch. Interpol<\a>cia je ur<\h>en<\a> kubick<\}>mi Hermitov<\}>mi polyn<\s>mami (obr. 3.30).



<+C><:I0,0,0,0><:S+-1><:#216,9073><:f180,,>



<+C><:I0,0,0,0><:S+-2><:A4>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<:A29><-!><-'><-!><-!><-'><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>0<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>0<-'><:f>, 

<:f,BHelv,>y<+'>0<-'><:f>, <:f,BHelv,>z<+'>0<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>P<+'>1<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>1<-'><:f>, 

<:f,BHelv,>y<+'>1<-'><:f>, <:f,BHelv,>z<+'>1<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A28>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A27>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<-!><-'><-!><-!><-'><-'><:A26>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	<:A25>, kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>		F<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<+&>3<:f,BHelv,><-&>-3u<+&>2<-&>+1<:f>	<:f,BHelv,>F<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-2u<+&>3<-&>+3u<+&>2  

<-&><:f><+&><:f,BHelv,>	<-&><:f><:A30>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				<:f,BHelv,>G<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-2u<+&>2<-&>+u	<:f>	<:f,BHelv,>G<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-u<+&>2



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+&><:f,BHelv,>				<-&><:f>s<\z> Hermitove interpola<\h>n<\i> polyn<\s>my



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>	<-&><:f>modelovan<\}> <\z>tvar	<:A12><:A31>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3291,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A32>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Plat<\m>		<:f,2News Serif EE,><:A11>(<:f,BHelv,>0<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f,2News Serif EE,> 

	<:A8>(<:f,BHelv,>1<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>1 

<:f,2News Serif EE,><-'> <:f,2Times New Roman CE,>	<-'> <:f><:A9><:A10><:f,2Times New Roman CE,>	<:A7><:A33>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-1><:R>	Za<\h>iato<\h>n<\}>m bodom obl<\z>ka Fergusonovej kubiky je bod <:f,BHelv,>P<+'>0<-'><:f>, koncov<\}>m bodom bod 

<:f,BHelv,>P<+'>1<-'><:f>.  Vektor doty<\h>nice v bode <:f,BHelv,>P<+'>0<-'><:f> je vektor 

<:A34>, v bode <:f,BHelv,>P<+'>1<-'><:f> vektor <:A35>. Geometrick<\i> vlastnosti modelovan<\i>ho obl<\z>ka stanovuj<\z> podmienky pre ur<\h>enie koeficientov pou</^>it<\}>ch interpola<\h>n<\}>ch polyn<\s>mov. N<\a>zov<+!> Hermitove polyn<\s>my<-!> je odvod

en<\}> z mena matematika Hermita, ktor<\}> u</^> v 19. storo<\h><\m> poznal uveden<\i> polyn<\s>my a pou</^>il ich pri interpol<\a>cii funkci<\m>. Aplikovan<\}> generuj<\z>ci princ<\m>p sa naz<\}>va Hermitova kubick<\a> interpol<\a>cia. S<\z>radnice vn<\z>t

orn<\}>ch bodov obl<\z>ka Fergusonovej kubiky mo</^>no ur<\h>i</]> v<\}>po<\h>tom z bodovej funkcie pre hodnoty krivo<\h>iarych s<\z>radn<\m>c pr<\m>slu</Z>n<\}>ch bodov z intervalu (<:f,BHelv,>0,1<:f>).	



<+C><:S+-1><:#2117,9073>	Vo v<\d><\h></Z>ine praktick<\}>ch aplik<\a>ci<\m> je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> len usporiadanou mno</^>inou vlastn<\}>ch bodov, ktor<\}>mi m<\a> prech<\a>dza</]>. Vektory doty<\h>n<\m>c ur<\h>uj<\z>ce zakrivenie (prv<\z> krivos</]>) v danom bode modelovanej 

<\h>iary s<\z> volen<\i> empiricky a ich vo</~>ba sp<\t>sobuje kon</Z>trukt<\i>rom nezanedbate</~>n<\i> probl<\i>my, preto</^>e v<\}>znamne ovplyv<\r>uj<\z> tvar v<\}>slednej 

<\h>iary. V kvalitnej</Z><\m>ch CAD syst<\i>moch je zabezpe<\h>en<\a> mo</^>nos</]> ur<\h>ovania vektorov doty<\h>n<\m>c v z<\a>vislosti od riadiaceho 

<\z>tvaru - usporiadanej mno</^>iny vlastn<\}>ch bodov tak, aby mala v<\}>sledn<\a> interpola<\h>n<\a> 

<\h>iara "k</~>udn<\}> priebeh", kop<\m>ruj<\z>ci bez v<\d><\h></Z><\m>ch extr<\i>mov tvar riadiacej lomenej 

<\h>iary. Jednou z met<\s>d ur<\h>ovania vektorov doty<\h>n<\m>c v bodoch interpola<\h>nej 

<\h>iary je <+!>Akimova interpol<\a>cia<-!>.



<+C><:S+-1>	Nech <:f,BHelv,>P<+'>i-2<-'> P<+'>i-1<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f> je 

<\h>as</]> lomenej <\h>iary ur<\h>enej bodmi riadiaceho <\z>tvaru interpola<\h>nej 

<\h>iary (obr. 3.31). V bode <:f,BHelv,>P<+'>i<-'><:f> ur<\h><\m>me vektor doty<\h>nice Akimovou kon</Z>trukciou. N<\a>jdeme body 

<:f,BHelv,>A<+'>i<-'><:f>, <:f,BHelv,>B<+'>i<-'><:f> a<:f,BHelv,> C<+'>i<-'><:f>, pre ktor<\i> plat<\m>



<+C><:S+-1><:#96,4151><:f80,,>



<+C><:S+311><:#311,4151> <:f,BHelv,>	P<+'>i-2<-'>P<+'>i-1 <-'><:f,rSymbol,><\G> <:f,BHelv,>P<+'>i<-'>P<+'>i+1<-'> 

<:f><:f,rSymbol,>=<:f><:f,BHelv,>A<+'>i<-'><:f> 



<+C><:S+311><:#311,4151><:f,BHelv,>	P<+'>i-1<-'>P<+'>i<-'> <:f><:f,rSymbol,> <\G> <:f><:f,BHelv,>P<+'>i+1<-'>P<+'>i+2 

<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>B<+'>i<-'><:f> 



<+C><:S+311><:#311,4151>	<:f,BHelv,>A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> <:f,rSymbol,><\G> 

<:f><:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'> <:f><:f,rSymbol,>=<:f><:f,BHelv,>C<+'>i<-'><:f> 



<:S+311><:#311,4151>	<:f,BHelv,>t<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>i<-'><:f> 

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



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:#264,4151>	<-'>ak je <:f,BHelv,>C<+'>i<-'><:f>  nevlastn<\}> bod, potom



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:f,BHelv,>	A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> || <:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'><:f> || 

<:f,BHelv,>t<+'>i<-'><:f> ,<:A36>



<+C><:S+-1>V prv<\}>ch (posledn<\}>ch) dvoch bodoch usporiadanej postupnosti bodov riadiaceho 

<\z>tvaru treba vektor doty<\h>nice ur<\h>i</]> inou met<\s>dou, napr. ako vektor doty<\h>nice obl<\z>ka ku</^>e</~>ose<\h>ky (paraboly) prech<\a>dzaj<\z>ceho prv<\}>mi (posledn<\}>mi) tromi bodmi.



<+C><:S+-1>	In<\}> sp<\t>sob ur<\h>enia vektorov doty<\h>nice je <+!>D-interpol<\a>cia<-!>, pri ktorej je vektor doty<\h>nice 

<:A39> v bode <:f,BHelv,>P<+'>i<-'> <:f>ur<\h>en<\}> ako line<\a>rna kombin<\a>cia vektorov tvoren<\}>ch dan<\}>m bodom a bodmi riadiaceho 

<\z>tvaru <:f,BHelv,>P<+'>i-1<-'><:f> (predch<\a>dzaj<\z>ci) a <:f,BHelv,>P<+'>i+1<:f> 

<-'>(nasleduj<\z>ci) (obr. 3.32).



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-2>	<:A37>



<+C><:S+-2>	<:A38>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3599,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A40>	<:A41>	<:f,rSymbol,>j=<:f,"Math C,><\X><:f><:A47>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3348,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A43><:A42>



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



<+C><:S+-1>Vektor <:A44> je kolm<\}> priemet vektora <:A45> do vektora s<\z><\h>tu 

<:A46>. 



<+C><:S+-1>	Interpola<\h>n<\a> kubika, ktorej vektory doty<\h>n<\m>c riadiaceho 

<\z>tvaru <:A48> s<\z> ur<\h>en<\i> D-interpol<\a>ciou, a ktorej interpola<\h>n<\i> polyn<\s>my s<\z> Hermitove, sa naz<\}>va 

<+!>D-splajn kubika<-!>.



<+C><:S+-1><:#797,9073><:f,2Times New Roman CE,><+!>	Owerhauserova kubika <-!>je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou n-ticou bodov a Hermitovou interpol<\a>ciou, pri<\h>om vektory doty<\h>n<\m>c 

<\h>iary s<\z> ur<\h>en<\i> len v za<\h>iato<\h>nom a koncovom bode 

<\h>iary. <:f>



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5.2 <:f220,2Times New Roman CE,0,0,0>B<:f220,2TimesNewRomanPS,0,0,0><\h><:f220,2Times New Roman CE,0,0,0>zierova kubika<:f> 

<-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073><:f220,2Times New Roman CE,0,0,0>B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierova kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> </Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru. Aproxim<\a>cia je ur<\h>en<\a> Bern</Z>tejnov<\}>mi kubick<\}>mi polyn<\s>mami (obr. 3.33).<:f>



<+C><:I0,0,0,0><:S+-1><:#183,6163><:f160,,>



<+C><:I0,0,0,0><:S+-1><:#269,6163>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>,P<+'>1 <-'>,P<+'>2 <-'>,P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,6163>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2 <-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,6163>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<+C><:S+-2><:R><:#418,6163>			<:f,BHelv,>Be<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-u)<+&>3<-&><:f>	<:f,BHelv,>	Be<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u(1-u)<+&>2<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,>			<:f,BHelv,>Be<+'>23<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<-&>(1-u)<:f>	<:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&><:f>		<:A24>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,><:#396,9073>			s<\z> B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejnove aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2><:R>	modelovan<\}> <\z>tvar	<:A16><:A23>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>	<:A22>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0 

<-'><:f>	<:A15>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>3<-'><:f>	<:A14><:A21>		<:A13><:A20>



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>0<-'><:f> a vektor doty<\h>nice obl<\z>ka v tomto bode je 

<:A19>. Koncov<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>1<-'><:f>, vektor doty<\h>nice je 

<:A18>. Uveden<\i> geometrick<\i> vlastnosti modelovan<\i>ho kubick<\i>ho obl<\z>ka zaru<\h>uj<\z> pou</^>it<\i> 

<+!>Be<-!><+!>rn</Z>tejnove polyn<\s>my<-!> rusk<\i>ho matematika B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejna z roku 1912. V</Z>eobecn<\}> vzorec pre ur<\h>enie t<\}>chto polyn<\s>mov<:f,2Times New Roman CE,> stup<\r>a<:f,BHelv,> n<:f,2Times New Roman CE,>

 je<:f>



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



<+C><:S+-1><:#96,9073><:f80,,>



<+B><:S+-1><:f,BHelv,>Be<+'>in <-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,> <:A219><:f> pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,...,n,<:f> kde <:f,BHelv,>n<:f> je stupe<\r>.



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>Homog<\i>nne s<\z>radnice vn<\z>torn<\}>ch bodov B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierovej kubiky s krivo<\h>iarymi s<\z>radnicami<:f220,2Times New Roman CE,0,0,0> z intervalu 

<:f>(<:f,BHelv,>0,1<:f>)<:f,2Times New Roman CE,> mo</^>no n<\a>js</]> z bodovej funkcie v<\}>po<\h>tom. Bod B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky zostroj<\m>me pomocou kon</Z>trukcie naz<\}>vanej<+!> algoritmus

 Boor - de Casteljau <-!>(obr. 3.34). <:f>



<+C><:S+-1>	Nech <:A17> je krivo<\h>iara s<\z>radnica h</~>adan<\i>ho bodu kubiky z intervalu (0,1). V jednej tretine d<\e></^>ky od za<\h>iato<\h>n<\i>ho bodu ka</^>dej z 

<\z>se<\h>iek P<+'>0<-'>P<+'>1 <-'>, P<+'>1<-'>P<+'>2 <-'>, P<+'>2<-'>P<+'>3<-'> le</^>ia body P<+'>0<-'>', P<+'>1<-'>', P<+'>2<-'>' ur<\h>uj<\z>ce nov<\}> riadiaci 

<\z>tvar, ktor<\}> zredukujeme obdobnou kon</Z>trukciou na <\z>se<\h>ku P<+'>0<-'>''P<+'>1<-'>'' a 

<\o>alej na bod B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovho obl<\z>ka 

<:A217>. Pre vektor doty<\h>nice v tomto bode plat<\m> <:A6><:A5>.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5<-!><+!>.3 Coonsova B-splajn kubika <-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Coonsova B-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> 

</Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru.  Aproxim<\a>cia  je  ur<\h>en<\a>  Coonsov<\}>mi  kubick<\}>mi  polyn<\s>mami (obr. 3.35).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5665>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>P<+'>1 <-'>P<+'>2 <-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5665>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<:f,rSymbol,><-!>=<:f>(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5665>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,5665><:f80,,>



@<\X><\a>dka@<+C><:S+-2><:R><:f240,BHelv,>			<:f220,BHelv,>Co<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,><:A220>



@<\X><\a>dka@<+C><:S+-2><:A50><:f220,BHelv,>	<:f220,BHelv,>Co<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



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



@<\X><\a>dka@<+C><:S+-2><:f,BHelv,>			Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A51>



<+C><:S+-2><:f,BHelv,>			Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A52>			<:A53>



<:S+-2><:#396,9073>			s<\z> Coonsove aproxima<\h>n<\i> polyn<\s>my



<:S+-2><:#144,9073><:f80,,>



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A54>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>:		<:A55>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,><:A56>	<:f><:f,BHelv,>	<:A59><:A60>



<+C><:S+-2><:f,BHelv,>		<:A57><:f>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:A58>		<:A61><:A62>.	



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



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod </]>a</^>nice prech<\a>dzaj<\z>cej vrcholom 

<:f,BHelv,>P<+'>1<-'><:f> a stredom strany <:f,BHelv,>P<+'>0<-'>P<+'>2<:f> 

<-'>trojuholn<\m>ka <:f,BHelv,>P<+'>0<-'>P<+'>1<-'>P<+'>2<:f> <-'>le</^>iaci v jednej tretine d<\e></^>ky 

</]>a</^>nice od vrchola <:f,BHelv,><-'>P<+'>1<-'><:f> (anti</]>a</^>isko trojuholn<\m>ka). Koncov<\}> bod obl<\z>ka je anti</]>a</^>isko trojuholn<\m>ka 

<:f,BHelv,>P<+'>1<-'>P<+'>2<:f,BHelv,><-'><-'>P<+'>3<-'><:f><:f,2Times New Roman CE,> na 

</]>a</^>nice prech<\a>dzaj<\z>cej <:f,2News Serif EE,>vrcholom <:f,BHelv,>P<+'>2 

<-'><:f>a stredom strany <:f,BHelv,>P<+'>1<-'>P<+'>3<-'><:f>.<-'><-'><-'> Vektory doty<\h>n<\m>c v t<\}>chto bodoch s<\z> koline<\a>rne s vektormi 

<:A49>. Geometriu modelovan<\i>ho obl<\z>ka zaru<\h>uj<\z> <+!>Coonsove polyn<\s>my<-!> pomenovan<\i> pod</~>a americk<\i>ho po<\h><\m>ta<\h>ov<\i>ho grafika Coonsa, ktor<\i> s<\z> B-splajn kubick<\}>mi polyn<\s>mami.<-'>



<+C><:S+-1><:R1,12,1,563,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1587,9073>	Skuto<\h>nos</]>, </^>e modelovan<\a> <\h>iara neobsahuje </^>iadny z bodov riadiaceho 

<\z>tvaru a pri modelovan<\m> nie je dostato<\h>ne zrejm<\a> poloha za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, predstavuje ur<\h>it<\z> nev<\}>hodu pri praktickom pou</^><\m>van<\m> B-splajn kub<\m>k v kon</Z>truovan<\m> s podporou po<\h><\m>ta<\h>

ov. P<\t>vodn<\}> riadiaci <\z>tvar, usporiadan<\z> </Z>tvoricu bodov {<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>} mo</^>no <-!><-'><-!><-'><-!><-'><-!><-'>nahradi</]> nov<\}>m 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<+'>2<-'><:f><:f,BHelv,><+'> <-'>, Q<+'>3<-'><:f>}, ktor<\}> zostroj<\m>me tak, aby body 

<:f,BHelv,>P<+'>0<-'><-!><-'><-!><-'><-!><-'><-!><-'><:f> <-!><-'>a 

<:f,BHelv,>P<+'>3<-'><-!><-'><:f> boli za<\h>iato<\h>n<\}>m a koncov<\}>m bodom aproxima<\h>n<\i>ho B-splajn obl<\z>ka s riadiacim 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<:f><:f,BHelv,><+'>2 <-'>, Q<+'>3<-'><:f>}, krivku "natiahneme" do bodov 

<:f,BHelv,>P<+'>0<-'><:f> a <:f,BHelv,>P<+'>3<-'><-!><-'><-!><-'><:f> (obr. 3.36)<-!><-'>.<-!><-'><-!><-'><-!><-'><-!><-'>



<+C><:S+-2><:R><:#396,3640><:f220,,>



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>1<-'>P<+'>1<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>1<-'>P<+'>2<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>2<-'>Q<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>0<-'>P<+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>0<-'>P<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>0<-'>Q</t><+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>0<-'>Q<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>3<-'>P<+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>3<-'>P<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>3<-'>Q</t><+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>3<-'>Q<+'>2<-'>|<:f>



<+C><:S+-1><:#264,3640>



<+C><:S+-1><:#144,3640><:f120,,>



<+C><:S+-1><:#1584,9073>	Vo v</Z>etk<\}>ch predch<\a>dzaj<\z>cich typoch modelovan<\}>ch <\h>iar je mo</^>n<\i> dosiahnu</]> zmenu tvaru 

<\h>iary iba zmenou prvkov riadiaceho <\z>tvaru, ktor<\i> predstavuj<\z> s<\z>bor vstupn<\}>ch 

<\z>dajov pre spracovanie po<\h><\m>ta<\h>om. Tento s<\z>bor je v praktick<\}>ch pr<\m>padoch ve</~>mi objemn<\}> a nepreh</~>adn<\}>, 

<\h>o obmedzuje modelovacie mo</^>nosti kon</Z>trukt<\i>ra. Zmenu vn<\z>torn<\}>ch vlastnost<\m> modelovan<\i>ho obl<\z>ka mo</^>no dosiahnu</]> aj zmenou generuj<\z>ceho princ<\m>pu, t.j. zmenou tvaru pou</^>it<\}>ch polynomick<\}>ch funkci<\m>, mo</^>nos</]>

ou meni</]> hodnoty ich koeficientov pomocou nieko</~>k<\}>ch parametrov.



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



@<\X><\a>dka@<+C><:S+-1><:#279,5887><+!>3.5.4 <:f,rSymbol,>b<:f>-splajn kubika<-!> (kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:S+-1><:#822,5887><:f,rSymbol,>	b<:f>-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> usporiadanou 

</Z>tvoricou vlastn<\}>ch bodov <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f>. Aproxim<\a>ciu ur<\h>uj<\z> 

<:f,rSymbol,>b<:f>-splajn kubick<\i> polyn<\s>my (obr. 3.37).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5887>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5887>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'>M<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2  <-'>P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



@<\X><\a>dka@<+C><:R><:f240,BHelv,>		<:f><:f240,BHelv,>	<:f220,BHelv,>Ba<+'>03<-'>(u)<:f240,BHelv,> 

<:f><:f,rSymbol,>=<:f><:f240,BHelv,> <:A65><:f>



@<\X><\a>dka@<+C><:f240,BHelv,>			<:f220,BHelv,>Ba<+'>13<-'><:f220,,>(<:f220,BHelv,>u<:f240,,>) 

<:f><:f,rSymbol,>=<:f><:f240,,> <:f><:A66>



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3918,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A67>



<+C><:R><:f,BHelv,>			Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A68><:A69>



<+C><:f,BHelv,>			Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A64>					<:A70>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,3086,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A71>



<:S+-2><:R><:#418,9073><:f,rSymbol,>				<:f,2Times New Roman CE,>s<\z><:f,rSymbol,> b<:f>-splajn aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A63>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-1><:#822,9073>Koeficienty <:f,rSymbol,>b<:f>-splajn polyn<\s>mov s<\z> funkciami dvoch parametrov, ovplyv<\r>uj<\z>cich vn<\z>torn<\i> vlastnosti modelovan<\}>ch obl<\z>kov. Parameter 

<:f,rSymbol,>b<+'><:f>1<-'> - <+!></]>ah<-!> ovplyv<\r>uje polohu za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, "do</]>ahuje" 

<\h>iaru k prv<\i>mu, pr<\m>p. koncov<\i>mu bodu riadiaceho <\z>tvaru.



<+C><:S+-1><:#822,9073>Parameter <:f,rSymbol,>b<+'><:f>2<-'> - <+!>nap<\d>tie<-!> ovplyv<\r>uje prv<\z> krivos</]> modelovan<\i>ho obl<\z>ka vo vn<\z>torn<\}>ch bodoch, "nap<\m>na" ("uvo</~><\r>uje") 

<\h>iaru smerom ku strane (od strany)<:f,BHelv,> P<+'>1<-'>P<+'>2<-'><:f> riadiaceho 

<\z>tvaru. Ak <:f,rSymbol,>b<:f,BHelv,><+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f> a 

<:f,rSymbol,>b<:f,BHelv,><+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f>, dost<\a>vame Coonsove B-splajn  polyn<\s>my.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.5 Racion<\a>lne<-!><:f><+!><:f,2Times New Roman CE,> kubiky<-!> (kubick<\i><:f><:f,2Times New Roman CE,> aproxima<\h>n<\i> obl<\z>ky)



<+C><:S+-1><:#1061,9073><:f,2Times New Roman CE,>	Racion<\a>lna kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou </Z>tvoricou vlastn<\}>ch bodov 

<:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f> a kladn<\}>mi v<\a>hami bodov (zvolen<\}>mi reprezentantmi z tried homog<\i>nnych s<\z>radn<\m>c bodov). V<\a>ha bodu vyjadruje mieru, akou bod ovplyv<\r>uje tvar modelovanej 

<\h>iary. Aproxim<\a>cia je ur<\h>en<\a> kubick<\}>mi polyn<\s>mami.



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>1<-'>P<+'>1 <:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>2<-'>P<+'>2 

<:f,2Times New Roman CE,><-'>, <:f,BHelv,>h<+'>3<-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'>  h<+'>3<-'>P<+'>3<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Pl<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Pl<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,>				Pl<+'>i3<-'>(u)<:f> pre <:f,BHelv,>i<:f,rSymbol,>=<:f>0,1,2,3



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				s<\z> aproxima<\h>n<\i> kubick<\i> polyn<\s>my - Bern</Z>tejnove, B-splajn, 

<:f,rSymbol,>b<:f>-splajn,



<:S+-1><:R>				pre ktor<\i> plat<\m>	<:A77>



<+C><:I0,0,2858,0><:S+-1><:#543,9073>	modelovan<\}> <\z>tvar	racion<\a>lne roz</Z><\m>renie kubickej aproxima<\h>nej 

<\h>iary (B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovej, Coonsovej, B-splajn, 

<:f,rSymbol,>b<:f>-splajn) reprezentovan<\i> bodovou funkciou



<+C><:I0,0,2858,0><:S+-1><:#96,9073><:f80,,>



<+C><:S+-2>				<:A72>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> <+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) 

<:f,rSymbol,>=<:f><:A73>



<+C><:S+-2><:#144,9073><:f80,,>



<+C><:I0,0,2892,0><:#279,9073>				kde <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>) je v<\a>hov<\a> funkcia, nenulov<\a> pre ka</^>d<\i> 

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



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:f,BHelv,>				<:f><:f,BHelv,><:A74>



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:#264,9073><:f,2Times New Roman CE,>				obl<\z>k racion<\a>lnej aproxima<\h>nej kubiky<:f>



<+C><:I0,0,2892,0><:#144,9073><:f120,,>



			<:A75><:A76><:f,BHelv,>, u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



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



<+C><:S+-1><:#807,9073>V z<\a>vislosti od ve</~>kosti v<\a>hy ka</^>d<\i>ho bodu riadiaceho 

<\z>tvaru sa men<\m> tvar modelovan<\i>ho obl<\z>ka. Pre hodnoty <:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>3<-'><:f> je modelovan<\}>m obl<\z>kom pr<\m>sl

u</Z>n<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova, Coonsova B-splajn, 

<:f,rSymbol,>b<:f>-splajn kubika.



<+C><:S+-1><:#528,9073>	Obl<\z>ky ku</^>e</~>ose<\h>iek mo</^>no modelova</]> ako aproxima<\h>n<\i> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove racion<\a>lne kvadratick<\i> obl<\z>ky (obr. 3.38).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<-'> h<+'>1<-'>P<+'>1 <-'> h<+'>2<-'>P<+'>2 <-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>22<-'><:f><:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,4853,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>	Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>1-u<:f>)<:f,BHelv,><+&>2<-&><:f>	<:f,BHelv,>	Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<:f>(<:f,BHelv,>1-u<:f>)	<:f,BHelv,>	Be<+'>22 

<-'><:f><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>2<-&><:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>				s<\z> Bern</Z>tejnove aproxima<\h>n<\i> polyn<\s>my druh<\i>ho stup<\r>a



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	modelovan<\}> <\z>tvar	<:A79>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A80>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A78>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A81> , <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A82> , 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,rSymbol,>r<:f>, <:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,rSymbol,>r<:f><:f,rSymbol,>=<:f><:A83>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,5398><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5398><:f,2Times New Roman CE,>Bod <:f,BHelv,> O <:f>je stred <\z>se<\h>ky<:f,BHelv,> P<+'>0<-'>P<+'>2<-'><:f> a bod 

<:f,BArial CE,>P<:f,2Symbol,>=<:f,BHelv,>P<+'>E<-'><:f> (<:f,BHelv,>P<+'>P<-'><:f> pr<\m>p.<:f,BHelv,> P<+'>H<-'><:f>) je bod obl<\z>ka modelovanej ku</^>e</~>ose<\h>ky, ktorou je



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		elipsa 		<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><<0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		parabola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,>=0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		hyperbola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><;>0,5<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	Pri modelovan<\m> racion<\a>lnych aproxima<\h>n<\}>ch kriviek po 

<\h>astiach, ke<\o> s<\z> sp<\a>jan<\i> obl<\z>ky r<\t>znych stup<\r>ov, hovor<\m>me o neuniformn<\}>ch racion<\a>lnych 

<\h>iarach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9073><+!>NURBS <-!>- neuniformn<\i> racion<\a>lne B-splajn krivky s<\z> pova</^>ovan<\i> za aproxima<\h>n<\i> 

<\h>iary naj</Z>ir</Z>ieho praktick<\i>ho uplatnenia, v<\o>aka pomerne jednoduch<\}>m analytick<\}>m reprezent<\a>ci<\a>m, mo</^>nosti lok<\a>lnej zmeny tvaru modelovanej 

<\h>iary zmenou v<\a>hy pr<\m>slu</Z>n<\i>ho bodu riadiaceho <\z>tvaru (nie je potrebn<\a> zmena jeho homog<\i>nnych s<\z>radn<\m>c) a mo</^>nosti vytv<\a>ra</]> 

<\h>iaru z obl<\z>kov r<\t>znych stup<\r>ov  pod</~>a po</^>adovan<\i>ho tvaru v<\}>sledku. 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



@<\X><\a>dka@<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>3.5.6 Modelovanie po <\h>astiach<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Sp<\a>jan<\m>m kubick<\}>ch obl<\z>kov mo</^>no modelova</]> po <\h>astiach aproxima<\h>n<\i> a interpola<\h>n<\i> 

<\h>iary ur<\h>en<\i> usporiadan<\}>mi n-ticami bodov, ktor<\i> naz<\}>vame zov</Z>eobecnen<\i> kubiky. Vn<\z>torn<\i> vlastnosti zov</Z>eobecnen<\}>ch kub<\m>k v bodoch spojenia dvoch kubick<\}>ch obl<\z>kov z<\a>visia od typu sp<\a>jan<\}>ch obl<\z>kov a 

od zhodn<\}>ch prvkov v riadiacich <\z>tvaroch t<\}>chto obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech  <:A218>s<\z> bodov<\i> funkcie po</^>adovan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f><:f,rSymbol,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, ktor<\i> reprezentuj<\z> sp<\a>jan<\i> obl<\z>ky. Rozozn<\a>vame tri druhy sp<\a>jania obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Spojit<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Koncov<\}> bod prv<\i>ho zo sp<\a>jan<\}>ch obl<\z>kov spl<\}>va so za<\h>iato<\h>n<\}>m bodom druh<\i>ho obl<\z>ka.	



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A84>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Sp<\a>jan<\i> obl<\z>ky maj<\z> v spolo<\h>nom bode koline<\a>rne vektory doty<\h>n<\m>c, v bodoch  sa spojite men<\m> prv<\a> krivos</]> v<\}>slednej zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A85>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Geometricky hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Vektory doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch sp<\a>jan<\}>ch obl<\z>kov s<\z> zhodn<\i>, v bodoch  sa spojite  men<\m> druh<\a> krivos</]> zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A86>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Fergusonove kubiky mo</^>no sp<\a>ja</]> hladko. Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> dva zhodn<\i> prvky, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho vlastn<\i>ho bodu obl<\z>kov a 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c koline<\a>rnych vektorov doty<\h>n<\m>c v spolo<\h>nom bode (obr. 3.39). Pri zhodnosti vektorov doty<\h>n<\m>c je spojenie geometricky hladk<\i>.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f80,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A87>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>	D-splajn kubiky mo</^>no tie</^> sp<\a>ja</]> hladko.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove kubiky mo</^>no sp<\a>ja</]> spojito (obr. 3.40). Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> jeden zhodn<\}> prvok, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho bodu.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>			(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'> P<+'>5<-'> P<+'>6<-'><:f>),  (<:f,BHelv,>P<+'>6<-'> P<+'>7<-'> P<+'>8<-'> P<+'>9<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2116,9073>	Nech <:f,BHelv,>n<:f> je po<\h>et bodov usporiadanej postupnosti tvoriacej riadiaci 

<\z>tvar. Modelovan<\a> zov</Z>eobecnen<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova kubika bude prech<\a>dza</]> prv<\}>m bodom z danej postupnosti a ka</^>d<\}>m tak<\}>m bodom, ktor<\i>ho poradie je 

<\h><\m>slo delite</~>n<\i> tromi. Posledn<\}> bod bude obsahova</]> len vtedy, ke<\o> je 

<\h><\m>slo <:f,BHelv,>n-1<:f> (poradie posledn<\i>ho bodu) delite</~>n<\i> tromi (obr.3.40). Ak 

<\h><\m>slo <:f,BHelv,>n-1<:f> nie je delite</~>n<\i> tromi, <\h>iaru mo</^>no ukon<\h>i</]>, v z<\a>vislosti od po<\h>tu bodov zost<\a>vaj<\z>cich po ur<\h>en<\m> posledn<\i>ho kubick<\i>ho obl<\z>ka, 

<\z>se<\h>kou <:f,BHelv,>P<+'>n-2<-'>P<+'>n-1  <-'><:f>(zost<\a>va len posledn<\}> bod 

<+'><:f,BHelv,> <-'>P<+'>n-1<-'><:f> - na obr<\a>zku bod<:f,BHelv,> P<+'>7<-'><:f>), alebo obl<\z>kom paraboly 

<:f,BHelv,>P<+'>n-3 <-'>P<+'>n-1<-'><:f> (zost<\a>vaj<\z> dva body 

<:f,BHelv,>P<+'>n-2 <-'>, P<+'>n-1<-'><:f> - na obr<\a>zku body P<+'>7<-'>, P<+'>8<-'>).Tieto koncov<\i> obl<\z>ky vytvor<\m>me pomocou nieko</~>ko-n<\a>sobn<\i>ho zopakovania pr<\m>slu</Z>n<\}>ch bodov v riadiacom 

<\z>tvare modelovan<\i>ho obl<\z>ka <\h>iary.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1058,9073>	  <\Z>se<\h>ka je obl<\z>k ur<\h>en<\}> dvojn<\a>sobn<\}>mi bodmi svojho riadiaceho 

<\z>tvaru (<:f,BHelv,>P<+'>i<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'><:f>). Obl<\z>k paraboly je ur<\h>en<\}> jedn<\}>m dvojn<\a>sobn<\}>m bodom vo svojom riadiacom 

<\z>tvare (<:f,BHelv,>P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f>). N<\a>sobnos</]> bodov riadiaceho 

<\z>tvaru je jednoduch<\}> a pohodln<\}> prostriedok modelovania tvaru zov</Z>eobecnenej kubiky pri interpolovan<\m> po 

<\h>astiach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1323,9073>	Hladk<\i> spojenie obl<\z>kov B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierov<\}>ch kub<\m>k je mo</^>n<\i> zabezpe<\h>i</]> len pri zvl<\a></Z>tnych vlastnostiach prvkov riadiaceho 

<\z>tvaru. Trojice bodov z danej usporiadanej <:f,BHelv,>n<:f>-tice, ktor<\i> tvoria strany riadiacich lomen<\}>ch 

<\h>iar sp<\a>jan<\}>ch obl<\z>kov koline<\a>rne s vektormi doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch obl<\z>kov, musia by</]> koline<\a>rne. Na obr. 3.41 s<\z> body  

<:f,BHelv,>P<+'>2 <-'><:f,2Times New Roman CE,>,<:f,BHelv,> P<+'>3<-'>  

<:f,2News Serif EE,>a<:f,BHelv,> P<+'>4<-'><:f> koline<\a>rne. Ak je bod<:f,BHelv,> P<+'><:f>3<-'> stred 

<\z>se<\h>ky <:f,BHelv,>P<+'>2<-'>P<+'>4<-'><:f> , spojenie je geometricky hladk<\i>.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Coonsove B-splajn kubiky mo</^>no sp<\a>ja</]> geometricky hladko. Mapy riadiacich 

<\z>tvarov sp<\a>jan<\}>ch obl<\z>kov maj<\z> tri zhodn<\i> prvky, 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c troch bodov, prv<\}> a posledn<\}> bod tejto trojice tvoria vektor koline<\a>rny s vektorom doty<\h>nice v spolo<\h>nom bode obl<\z>kov, 

<:A88>  na obr. 3.42.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>				(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'> P<+'>3<-'> P<+'>4<-'><:f>),  (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'> P<+'>4<-'> P<+'>5<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1335,9073>	<:f,rSymbol,>b<:f>-splajn kubiky mo</^>no sp<\a>ja</]> spojite len pre zhodn<\i> hodnoty parametrov 

<:f,rSymbol,>b<+'><:f>1<-'> a <:f,rSymbol,>b<+'><:f>2 <-'>v <:f,rSymbol,>b<:f>-splajn polyn<\s>moch ur<\h>uj<\z>cich analytick<\i> reprezent<\a>cie sp<\a>jan<\}>ch obl<\z>kov. Pre niektor<\i> hodnoty mo</^>no dosiahnu</]> aj spojenie geometricky hladk<\i>. 

Tak<\i>to modelovanie  zov</Z>eobecnen<\}>ch kub<\m>k je n<\a>ro<\h>n<\i>, vy</^>aduje dobr<\z> znalos</]> pomerne zlo</^>it<\}>ch analytick<\}>ch reprezent<\a>ci<\m> a je nepohodln<\i> pri rozsiahlych s<\z>boroch vstupn<\}>ch 

<\z>dajov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#529,9073>	Pri interpol<\a>cii usporiadanej <:f,BHelv,>n-<:f>tice bodov mo</^>no pou</^>i</]> ako generuj<\z>ci princ<\m>p interpol<\a>ciu ur<\h>en<\z> polyn<\s>mami r<\t>znych stup<\r>ov.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><+!>Line<\a>rna interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my   <:f,BHelv,>		Pl<+'>0 <-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-u<:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f>), (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie,  <:f,BHelv,>n<:f,rSymbol,> </s><:f,BHelv,>2<:f><:f,BHelv,> 

<:f> (obr. 3.43)



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A89>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kvadratick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,2News Serif EE,>(<:f,BHelv,>u-u<+&>2<-&><:f>)		<:f,BHelv,>Pl<+'>2<-'><:f>

(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2 

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <:f,BHelv,><-'>P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f> 

<:f,BHelv,><-'>P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>3,<:f,2News Serif EE,> p<\a>rne<:f>  (obr. 3.44)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A94>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f160,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,BHelv,>u-u<+&>2<-&><:f>		<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>

=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2<-&><:f><:f,BHelv,>-u<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><:A90><-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f> 

<-'><:A91><-'>), (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A92>), (<:f,BHelv,>P<+'>3<-'> P<+'>4 

<-'><:f><:A93>), ... 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.45)<:A95>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><+!><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kubick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-5,5u+9u<:f,BHelv,><+&>2<-&>-4,5u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>9<:f,BHelv,>u-22,5u<+&>2<:f,BHelv,><-&>+13,5u<+&>3

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-4,5u+18u<:f><:f,BHelv,><+&>2<-&>-13,5u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u-4,5u<+&>2<-&>+4,5u<+&>3<-&>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><-'><:f,BHelv,><-'>P<+'>2<-'><:f> 

<:f,BHelv,><-'>P<+'>3<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>4<:f,2Times New Roman CE,>, n delite</~>n<\i> tromi,  (obr. 3.46)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A96>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-3u<:f,BHelv,><+&>2<-&>+2u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<:f,BHelv,><-&>-2u<+&>3<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u-2u<:f><:f,BHelv,><+&>2<-&>+u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>-u<+&>2<-&>+u<+&>3<:f,2Times New Roman CE,>

	<-&>(Hermitove polyn<\s>my)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>ri<:f>adiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> 

<:A97><-'><-'><-'><-'><-'><-'>),	 (<:f,BHelv,>P<+'>1<-'> P<+'><:f>2<-'> 

<:A98>),   (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A99>),   (<:f,BHelv,>P<+'>3 

<-'>P<+'>4<-'><:f> <:A100>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.47)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f,2Times New Roman CE,><+!>Interpol<\a>cia stup<\r>a  <:f,BArial CE,>k<:f,2Times New Roman CE,><<<:f,BArial CE,>n<:f,2Times New Roman CE,>  (po 

<\h>astiach)<-!><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>k+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BArial CE,>k<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>  

<:A101>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>k<-'><:f> ), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f><;><:f,BHelv,>k<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><+!>Interpol<\a>cia stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>  (naraz na celej n-tici bodov)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>p<:f>olyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>n+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>   

<:A102>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>n<-'><:f> ) 

	pre jeden obl<\z>k



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1320,9073>	<:f,2Times New Roman CE,>Na obr. 3.48 s<\z> pou</^>it<\i> Fergusonove kubick<\i> obl<\z>ky pri modelovan<\m> p<\m>smen gr<\i>ckej abecedy, na obr. 3.49 je n<\a>pis modelovan<\}> z B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierov<\}>

ch kub<\m>k. B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierove kubiky s<\z> naj<\h>astej</Z>ie pou</^><\m>van<\i> interpoluj<\z>ce 

<\h>iary v grafick<\}>ch programov<\}>ch vybaveniach (SketchPad, AutoCAD, MSGraph, CorellDraw, CorellFlow) a b<\}>vaj<\z> s<\z><\h>as</]>ou kresliacich proced<\z>r poskytovan<\}>ch textov<\}>mi editormi (MSWord, AmiPro a pod.).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3><:p<* >>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+">Pr<\m>klad 3.1<-">: N<\a>jdite bodov<\i> funkcie analyticky reprezentuj<\z>ce: 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,3998,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>		a) Fergusonovu 		b) B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovu 

		c) Coonsovu 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073> kubiku, ke<\o> riadiacim <\z>tvarom je usporiadan<\a> </Z>tvorica bodov (vlastn<\}>ch, pr<\m>p. nevlastn<\}>ch)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	a) {<:f,BHelv,>P<+'>0 <-'> P<+'>3 <-'> <:f><:A103>}	 b) {<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'>  P<+'>2<-'>  P<+'>3<-'> <:f>} 	 c) <:f,BHelv,>{ P<+'>0 

<-'> P<+'>1 <-'> P<+'>2<-'>  P<+'>3<-'>}<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>ur<\h>en<\}>ch homog<\i>nnymi s<\z>radnicami



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f,BHelv,>		P<+'>0<-'> (0,0,0,1),  P<+'>1<-'> (1,0,1,1),  P<+'>2<-'> (1,1,0,1),  P<+'>3<-'> (0,1,1,1)<:f>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#139,9073><:f120,BHelv,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Ur<\h>te prvky Frenet-Serretovho sprievodn<\i>ho trojhranu - jednotkov<\}> vektor doty<\h>nice, norm<\a>ly a binorm<\a>ly a vypo<\h><\m>tajte prv<\z> a druh<\z> krivos</]> 

<\h>iar v bode s krivo<\h>iarou s<\z>radnicou <:f,BHelv,>u<:f,rSymbol,>=<:f><:f,2Times New Roman CE,><:A136>(obr. 3.50). 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,><+">Rie</Z>enie<-">: Mapy riadiacich <\z>tvarov 

<:f><:f,2Times New Roman CE,>obl<\z>kov obsahuj<\z> </Z>tvorice homog<\i>nnych s<\z>radn<\m>c ich bodov.<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>a) Dva body riadiaceho <\z>tvaru Fergusonovej kubiky s<\z> nevlastn<\i>, s<\z> to vektory doty<\h>n<\m>c kubiky v za<\h>iato<\h>nom a koncovom bode<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A104><-'><-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>Mapa riadiaceho <\z>tvaru obsahuje prvky riadiaceho 

<\z>tvaru v danom usporiadan<\m> - najprv body vlastn<\i>, potom nevlastn<\i><:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,><+!>	M<+'>F<-!><-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (0,1,1,1) (1,0,1,0) (-1,0,1,0))        

<:f,2News Serif EE,> (pozri <:f>kap. 3.5.1)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Matica interpol<\a>cie obsahuje Hermitove interpola<\h>n<\i> kubick<\i> polyn<\s>my



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><+!>	I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(F<+'>0<-'> (u) F<+'>1<-'> (u) G<+'>0<-'> (u) G<+'>1<-'>(u))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Fergusonovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A105><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>F<-'><:f> . 

<:f,BArial CE,>I<-!><+&>T<-&><+!>(u)<-!><:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>F<+'>0<-'> (u)+P<+'>1<-'><+!> <-!>F<+'>1<-'> (u)+<:f><:A106><+!> 

<-!><:f,BHelv,>G<+'>0<-'> (u)<:f>+<:A107><:f,BHelv,> G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>F<+'>0<-'> (u)+(0,1,1,1)<+!> 

<-!>F<+'>1<-'> (u)+(1,0,1,0)<+!> <-!>G<+'>0<-'> (u)+(-1,0,1,0)<+!> 

<-!>G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>G<+'>0<-'> (u)-G<+'>1<-'>(u<:f>), <:f,BHelv,>F<+'>1<-'> (u)<:f>,<:f,BHelv,>F<+'>1<-'> (u)+G<+'>0<-'> (u)+G<+'>1<-'>(u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(u-u<+&>2<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> 3u<+&>2<-&>-2u<+&>3<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> u<:f,BHelv,>,<:f,BHelv,> 1)<:f>, pre 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A108><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:A109><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

<-!><:f><+!><:f,BHelv,>	<-!><:f><:A110><:A128>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A111><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-2u, 6u-6u<+&>2<-&>, 1, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A112><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1,0,1,0)<:f> 

	<:A113><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 0, 1, 0)<:f>	<:A114><:A129>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>							|<:A116><:A162>|<:f,rSymbol,>=<:f><:A117>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A115><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-2, 6-12u, 0, 0 )		<:f>	<:A118><:A130>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A119>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 0, 0) 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A125><:A131><:f><:A126><:f,BHelv,><:A120> (0, -2, 3, 0)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A127><:f><:A132><:A133><:A121>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A134><:f><:A122>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:A135><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A123>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A137><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>					<:A139><:f><:f,2News Serif EE,><:A140>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>Jednotkov<:f><\}> vektor norm<\a>ly v bode <:A138> 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>					<:A124>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				<:A2>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:f,2News Serif EE,><:A141>				<:f><:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A144>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A142><:f><:f,2News Serif EE,>		<:f><:f,2News Serif EE,>	<:A143>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A145>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>b) B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho  

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>B<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Bern</Z>tejnove  aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Be<+'>03<-'> (u)  Be<+'>13<-'> (u)  Be<+'>23<-'> (u)  Be<+'>33<-'>(u))			<:f,2News Serif EE,>(pozri kap. 3.5.2)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Analytick<\a> reprezent<\a>cia B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky je bodov<\a> funkcia<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A146>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>B<-'><:f> . 

<-!><+!>I<-!><+&>T<-&><+!><:f,BHelv,>(u)<:f><-!><:f,rSymbol,>=<:f> 

<:f,BHelv,>P<+'>0<-'><+!> <-!>Be<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Be<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Be<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Be<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Be<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>13<-'> (u)+Be<+'>23<-'>(u<:f>), 

<:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>Be<+'>33 <-'>(u)<:f>,<:f,BHelv,> Be<+'>13<-'> (u)+Be<+'>33<-'> (u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(3u-3u<+&>2<-&>, 3u<+&>2<-&>-2u<+&>3<-&>, 3u-6u<+&>2 

<-&>+4u<+&>3<-&>, 1)<:f>, pre <:f,BHelv,>u<:f><:f,rSymbol,><\N><:f><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A147>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:f,BHelv,><:A148>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

	<-!><:f><:A150><:A149>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A151>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3-6u, 6u-6u<+&>2<-&>, 3-12u+12u<+&>2<-&>, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A152>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3,0,3,0)<:f> 

	<:f,BHelv,><:A153>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-3, 0, 3, 0)<:f>	<:A154><:A155>	   |<:A156><:A157>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A158>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-6, 6-12u, -12+ 24u, 0)	<:f><:f,BHelv,>	<:f><:f,BHelv,><:A160><:A161>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A159>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 24, 0) 

<:f><:f,2News Serif EE,>	



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A163><:A164><:f><:A165><:A166><:f,BHelv,>(0, 0, 9, 0)<:f,2Times New Roman CE,>			|<:A169><:A170><:f><:A167><:A168><:f,BHelv,>9<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A171>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>J<:f>ednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A172>		<:A173>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:f><:f,BHelv,><:A174>		<:f><:A175>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:f><:A176><:f,2Times New Roman CE,>		<:A177>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:A178>	<:f><:f,BHelv,>	<:f><:f,2News Serif EE,>		<:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A179>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A180><:f,2Times New Roman CE,>			<:A221>		<:f><:f,2Times New Roman CE,>	<:A222>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>c)<:f,2Times New Roman CE,> Coonsova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho 

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>C<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Coonsove B-splajn aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Co<+'>03<-'> (u)  Co<+'>13<-'> (u)  Co<+'>23<-'> (u)  Co<+'>33<-'>(u))<:f>		(pozri kap. 3.5.3)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Coonsovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A181>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>C<-'><:f> . 

<:f,BArial CE,><-!><+!>I<-!><+&>T<-&>(u)<:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>Co<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Co<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Co<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Co<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Co<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>13<-'> (u)+Co<+'>23<-'>(u<:f>), 

<:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>Co<+'>33 <-'>(u)<:f>,<:f,BHelv,> Co<+'>13<-'> (u)+Co<+'>33<-'> (u), 1) 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>	<:A182><-!><:f>, pre <:f,BHelv,>u <:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>  <:A183><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:A184><:f,rSymbol,>=<:f><:f,BHelv,>P(0)	<:f>	<:f,BHelv,><:A185>(1)<:f><:A186><:f,rSymbol,>=<:f><:f,BHelv,>P(1)	<:f><:f,BHelv,><+!>	<-!><:f><:A187><-'><:A188><-'><-'>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A189><:A190>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A193><:A194>	<:A195><:A196>	<:A191><:A192>	   <:A213><:A214>



<+C><:R>	<:A197><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 1-2u, -2+ 4u, 0)			<:A199><:f><:f,BHelv,><:A200>



<+C><:f,BHelv,>	<:A198>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -2, 4, 0)<:f>	



<+C>	<:A223><:A201><:A202>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A203>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A204>		<:A205>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A207><:f><:f,BHelv,>		<:f><:f,BHelv,><:A206>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:A208><:f>		<:A209>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:A210>	<:f><:f,BHelv,>	<:f><:f,BHelv,>	<:f,2Times New Roman CE,>	Polomer prvej krivosti v bode 

<:f,BHelv,>P<:f><:A212>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A211>				<:A1>			<:f><:f,BHelv,><:A215>	<:f><:A216>
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$\frac 12u^3-u^2+\frac 23$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac{13}{16}$Arial CE,34,11,0,0,0,0,0
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������Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( \frac 13\right) =\overline{P_0^{,,}P_1^{,,}}$Times New Roman CE,18,12,0,0,0,0,0

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

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

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

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

$^{\prime }\left( 1\right) =\overline{a_1}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

$3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$3\,\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 1\right) =3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =3\,\overline{P_0P_1}$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =M.I^T(u)=$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Be_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\BF I\left( u\right) =\left( \matrix F_0\left( u\right)  & F_1\left( u\right)  & G_0\left( u\right)  & G_1\left( u\right) \endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\BF M=\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_3=\overline{a_1}=\left( x_{a1},y_{a1},z_{a1},0\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_2=\overline{a_0}=\left( x_{a0},y_{a0},z_{a0},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \left\{ P_0,P_1,\overline{a_0},\overline{a_1}\right\} ,\BF I\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$\overset{1}\to{\underset{i=0}\to{\sum }}F_i\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\BF M\BF .\BF I^T\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$\infty =P_0\,F_0\left( u\right) +P_1\,F_1\left( u\right) +\overline{a_0}\,G_0\left( u\right) +\overline{a_1}\,G_1\left( u\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\left| \overline{t_i}\right| =\left| \overline{P_{i-1}P_{i+1}}\right| $Arial CE,34,11,0,0,0,0,0

$\overline{b_i}=\overline{P_{i-1}P_i},\quad \overline{c_i}=\overline{P_iP_{i+1}}$Arial CE,34,11,0,0,0,0,0

$\overline{P_iA_i}=\overline{b_i}+\overline{c_i}=\overline{d_i}\quad $Helv,34,11,0,0,0,0,0

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

$\overline{a_i}=k\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$k=\frac{\left| \overline{b_i}\right| }{\left| \overline{d_i}\right| }\cos \varphi $Arial CE,34,12,0,0,0,0,0

$=\frac{\overline{b_i}.\overline{a_i}}{\left| \overline{b_i}\right| \left| \overline{a_i}\right| }=\frac{\overline{b_i}.\overline{d_i}}{\left| \overline{b_i}\right| \left| \overline{d_i}\right| }=\frac{\overline{b_i}.\left( \overline{b_i}+\overline{c_i}\right) }{\left| \overline{b_i}\right| \left| \overline{b_i}+\overline{c_i}\right| }$Arial CE,34,11,0,0,0,0,0

$\cos \varphi $Arial CE,34,11,0,0,0,0,0

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

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

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

$\overline{b_i}\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$\left( P_0\quad P_{1\quad }\overline{a_0}\quad \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_2},\overline{P_1P_3}$Helv,34,11,0,0,0,0,0

$-\frac 16u^3+\frac 12u^2-\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$-\frac 12u^3+\frac 12u^2+\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$+\frac 16u^3$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Co_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\frac 13\left( \frac 12\left( P_0+P_2\right) +2P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 13\left( \frac 12\left( P_1+P_3\right) +2P_2\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 0\right) =\frac 12\left( P_2-P_0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 1\right) =\frac 12\left( P_3-P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 2\delta u^3$Arial CE,34,11,0,0,0,0,0

$\frac{2\beta _1^3}\delta \left( 1-3u+3u^2-u^3\right) $Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [\beta _2+4\beta _1^2+4\beta _1+\left( 6-\beta _1^3-6\beta _1\right) u-$Arial CE,34,11,0,0,0,0,0

$-\left( 3\beta _2+6\beta _1^3+6\beta _1^2\right) u^2+2\left( \beta _2+\beta _1^3+\beta _1^2+\beta _1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [2+6\beta _1u+\left( 3\beta _2+6\beta _1^2\right) u^2-$Helv,34,11,0,0,0,0,0

$2\left( \beta _2+\beta _1^2+\beta _1+1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Ba_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\delta =\beta _2+2\beta _1^3+4\beta _1^2+4\beta _1+2\neq 0$Arial CE,34,12,0,0,0,0,0

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

$\overset{3}\to{\underset{i=0}\to{\sum }}h_iP_iPl_{i3}\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

$H\left( u\right) =\overset{3}\to{\underset{i=0}\to{\sum }}h_iPl_{i3}\left( u\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\frac{\overline{R}\left( u\right) }{H\left( u\right) }=\left( \frac{X\left( u\right) }{H\left( u\right) },\frac{Y\left( u\right) }{H\left( u\right) },\frac{Z\left( u\right) }{H\left( u\right) },1\right) =\left( x\left( u\right) ,y\left( u\right) ,z\left( u\right) ,1\right) $Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Pl_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iP_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{\overline{R}\left( u\right) }{H\left( u\right) }$Arial CE,34,11,0,0,0,0,0

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{|\overline{PO}|}{|\overline{P_1O}|}$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}\left( 1\right) =\overline{^2r}\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =k\,\overline{^2r}^{\prime }\left( 0\right) ,k\neq 0$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =\overline{^2r}^{\prime }\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) ,\left( P_1\ P_2\ k\,\overline{a_1}\ \overline{a_2}\right) $Arial CE,34,11,0,0,0,0,0
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�J���¯�J�?�8�6���¯�H���Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"ˆÿ������@>����2��
�J���G���_�9�7���G�„���Helv����������������������������"�ÿ�������í����a��
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�J�¶�²�þ�B�=�;�¶�²�H���Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"ˆÿ������@>����1������8�9�Ñ�:�>�<�8�9�Ñ�:�
������
�J�£�ß�?�÷�?�=�£�ß� ���Helv����"�ÿ������€����������Ð���"�ÿ������������P��
�J�â���T���@�>�â���D���Helv��Â�v���jY\�¶�����RYˆYÔX0Z²�"ˆÿ������@>����1��
�J�»�«�W�Ã�A�?�»�«� ���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"�ÿ�������ç����P��
�J�"�D�j�Ô�B�@�"�D�D���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"ˆÿ�������ç����0��
�J�ê���n�5�C�A�ê���„���Helv����������������������������"�ÿ�������í����a��
�J�z�Ô�Â�d�D�B�z�Ô�H���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"ˆÿ�������ç����0������ó�O�”�P���C�ó�O�”�P�
������Arial CE,34,11,0,0,0,0,0

$\overline{a_0}\ \overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}\ \overline{a_2}$Arial CE,34,11,0,0,0,0,0

$\overline{a_2}\ \overline{a_3}$Arial CE,34,11,0,0,0,0,0

$\overline{a_3}\ \overline{a_4}$Arial CE,34,11,0,0,0,0,0

$\overset{k}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overset{n}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}\ \ \overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}=P_1-P_0=(1,0,1,0)\quad \overline{P_2P_3}=P_3-P_2=(-1,0,1,0)$Century Schoolbook,18,12,0,0,0,0,0

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

$\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$\overline{P_2P_3}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

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

$\overline{r}^{\prime }$Century Schoolbook,18,11,0,0,0,0,0

$\sqrt{\frac 94+1}=\sqrt{\frac{13}4}=\frac{\sqrt{13}}2$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\left( \frac 12\right) =\left( \left| \matrix \frac 32 & 1 \\ 0 & 0\endmatrix \right| ,-\left| \matrix 0 & 1 \\ -2 & 0\endmatrix \right| ,\left| \matrix 0 & \frac 32 \\ -2 & 0\endmatrix \right| ,0\right) =$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) |=\sqrt{4+9}=\sqrt{13}$Arial CE,34,11,0,0,0,0,0

$=\left| \matrix 0 & \frac 32 & 1 \\ -2 & 0 & 0 \\ 0 & -12 & 0\endmatrix \right| =24$Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}(\frac 12)=\frac{\overline{\,r\,}^{\prime }\left( \frac 12\right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| }=\frac{\left( 0,\frac 32,1,0\right) }{\frac{\sqrt{13}}2}=(0,\frac 3{\sqrt{13}},\frac 2{\sqrt{13}},0)$Arial CE,34,11,0,0,0,0,0

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

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

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

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

$\left( \frac 12\right) =P\left( \frac 12\right) =\left( \frac 14,\frac 12,\frac 12,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( 0,\frac 32,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( -2,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime }$Century Schoolbook,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Helv,34,12,0,0,0,0,0

$\frac 12$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$P\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =$Arial CE,34,11,0,0,0,0,0

$\frac{\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) }{\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| }=\frac{\left( 0,-2,3,0\right) }{\sqrt{13}}=\left( 0,-\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| ^3}=\frac{\sqrt{13}}{\left( \frac{\sqrt{13}}2\right) ^3}=\frac 8{13}$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac 1{^1k}=\frac{13}8$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^2k=\frac{\left( \overline{\,r\,}^{\prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime \prime }\left( \frac 12\right) \right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| ^2}=\frac{24}{13}$Times New Roman CE,18,14,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( \frac 34,\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

$\left( \frac 12\right) =\left( 0,\frac 32,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac 32$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -6,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =216$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,1,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac 83$Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56+\frac 12u-\frac 12u^2,\ \frac 16+\frac 12u+\frac 12u^2-\frac 13u^3,\frac 23-u^2+\frac 23u^3,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 56,\frac 16,\frac 23,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56,\frac 56,\frac 13,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( \frac{23}{24},\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\left( \frac 12-u,\frac 12+u-u^2,-2u+2u^2,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( 0,\frac 34,-\frac 12,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 0\right) =\left( \frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 1\right) =\left( -\frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -1,0,0,0\right) $Century Schoolbook CE,18,11,0,0,0,0,0

$\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) =$Century Schoolbook CE,18,11,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| =\frac{\sqrt{13}}4$Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =2$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,\frac 3{\sqrt{13}},-\frac 2{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{16}{13}$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac{\sqrt{13}}4$Arial CE,34,11,0,0,0,0,0

$^2k=\frac{32}{13}$SM��P���F���”�Êø‘&ã�}���7���È	¢�±�����n�€�¶"j
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	121 0 46 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	156 0 55 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	190 0 9 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	202 0 0 0 0 0 0 65535 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	225 0 100 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	244 5 5 512 0 0 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	276 0 40 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	301 0 163 0 0 1 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	334 0 30 0 0 1 0 65533 2 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

	339 50 5 1025 0 0 0 65534 65535 Standard	65535 0 0	0 0 0 0 0 0 0 65535 0 0 65535 0 0 0 0 0

[edoc]

@<\X><\a>dka@<:I0,0,0,0><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.1<-!><+!> Fergusonova <-!><+!>kubika<-!> (kubick<\}> interpola<\h>n<\}> obl<\z>k) 

<:f>



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Fergusonova kubika je interpola<\h>n<\a> <\h>iara ur<\h>en<\a> za<\h>iato<\h>n<\}>m a koncov<\}>m bodom a vektormi doty<\h>n<\m>c v t<\}>chto bodoch. Interpol<\a>cia je ur<\h>en<\a> kubick<\}>mi Hermitov<\}>mi polyn<\s>mami (obr. 3.30).



<+C><:I0,0,0,0><:S+-1><:#216,9073><:f180,,>



<+C><:I0,0,0,0><:S+-2><:A4>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Syntetick<\a> reprezent<\a>cia: 	<:A29><-!><-'><-!><-!><-'><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>0<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>0<-'><:f>, 

<:f,BHelv,>y<+'>0<-'><:f>, <:f,BHelv,>z<+'>0<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>P<+'>1<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>1<-'><:f>, 

<:f,BHelv,>y<+'>1<-'><:f>, <:f,BHelv,>z<+'>1<-'><:f>, <:f,BHelv,>1<:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A28>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A27>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	mapa obl<\z>ka <\h>iary 	<-!><-'><-!><-!><-'><-'><:A26>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	generuj<\z>ci princ<\m>p	<:A25>, kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>		<:f,BHelv,>		F<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<+&>3<:f,BHelv,><-&>-3u<+&>2<-&>+1<:f>	<:f,BHelv,>F<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-2u<+&>3<-&>+3u<+&>2  

<-&><:f><+&><:f,BHelv,>	<-&><:f><:A30>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				<:f,BHelv,>G<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-2u<+&>2<-&>+u	<:f>	<:f,BHelv,>G<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&>-u<+&>2



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+&><:f,BHelv,>				<-&><:f>s<\z> Hermitove interpola<\h>n<\i> polyn<\s>my



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><:f160,,>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3690,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><+&><:f,BHelv,>	<-&><:f>modelovan<\}> <\z>tvar	<:A12><:A31>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3291,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A32>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<<:f>0,<:f,BHelv,>1<;><:f>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Plat<\m>		<:f,2News Serif EE,><:A11>(<:f,BHelv,>0<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f,2News Serif EE,> 

	<:A8>(<:f,BHelv,>1<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>1 

<:f,2News Serif EE,><-'> <:f,2Times New Roman CE,>	<-'> <:f><:A9><:A10><:f,2Times New Roman CE,>	<:A7><:A33>



<+C><:I0,0,2835,0><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5970,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-1><:R>	Za<\h>iato<\h>n<\}>m bodom obl<\z>ka Fergusonovej kubiky je bod <:f,BHelv,>P<+'>0<-'><:f>, koncov<\}>m bodom bod 

<:f,BHelv,>P<+'>1<-'><:f>.  Vektor doty<\h>nice v bode <:f,BHelv,>P<+'>0<-'><:f> je vektor 

<:A34>, v bode <:f,BHelv,>P<+'>1<-'><:f> vektor <:A35>. Geometrick<\i> vlastnosti modelovan<\i>ho obl<\z>ka stanovuj<\z> podmienky pre ur<\h>enie koeficientov pou</^>it<\}>ch interpola<\h>n<\}>ch polyn<\s>mov. N<\a>zov<+!> Hermitove polyn<\s>my<-!> je odvod

en<\}> z mena matematika Hermita, ktor<\}> u</^> v 19. storo<\h><\m> poznal uveden<\i> polyn<\s>my a pou</^>il ich pri interpol<\a>cii funkci<\m>. Aplikovan<\}> generuj<\z>ci princ<\m>p sa naz<\}>va Hermitova kubick<\a> interpol<\a>cia. S<\z>radnice vn<\z>t

orn<\}>ch bodov obl<\z>ka Fergusonovej kubiky mo</^>no ur<\h>i</]> v<\}>po<\h>tom z bodovej funkcie pre hodnoty krivo<\h>iarych s<\z>radn<\m>c pr<\m>slu</Z>n<\}>ch bodov z intervalu (<:f,BHelv,>0,1<:f>).	



<+C><:S+-1><:#2117,9073>	Vo v<\d><\h></Z>ine praktick<\}>ch aplik<\a>ci<\m> je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> len usporiadanou mno</^>inou vlastn<\}>ch bodov, ktor<\}>mi m<\a> prech<\a>dza</]>. Vektory doty<\h>n<\m>c ur<\h>uj<\z>ce zakrivenie (prv<\z> krivos</]>) v danom bode modelovanej 

<\h>iary s<\z> volen<\i> empiricky a ich vo</~>ba sp<\t>sobuje kon</Z>trukt<\i>rom nezanedbate</~>n<\i> probl<\i>my, preto</^>e v<\}>znamne ovplyv<\r>uj<\z> tvar v<\}>slednej 

<\h>iary. V kvalitnej</Z><\m>ch CAD syst<\i>moch je zabezpe<\h>en<\a> mo</^>nos</]> ur<\h>ovania vektorov doty<\h>n<\m>c v z<\a>vislosti od riadiaceho 

<\z>tvaru - usporiadanej mno</^>iny vlastn<\}>ch bodov tak, aby mala v<\}>sledn<\a> interpola<\h>n<\a> 

<\h>iara "k</~>udn<\}> priebeh", kop<\m>ruj<\z>ci bez v<\d><\h></Z><\m>ch extr<\i>mov tvar riadiacej lomenej 

<\h>iary. Jednou z met<\s>d ur<\h>ovania vektorov doty<\h>n<\m>c v bodoch interpola<\h>nej 

<\h>iary je <+!>Akimova interpol<\a>cia<-!>.



<+C><:S+-1>	Nech <:f,BHelv,>P<+'>i-2<-'> P<+'>i-1<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f> je 

<\h>as</]> lomenej <\h>iary ur<\h>enej bodmi riadiaceho <\z>tvaru interpola<\h>nej 

<\h>iary (obr. 3.31). V bode <:f,BHelv,>P<+'>i<-'><:f> ur<\h><\m>me vektor doty<\h>nice Akimovou kon</Z>trukciou. N<\a>jdeme body 

<:f,BHelv,>A<+'>i<-'><:f>, <:f,BHelv,>B<+'>i<-'><:f> a<:f,BHelv,> C<+'>i<-'><:f>, pre ktor<\i> plat<\m>



<+C><:S+-1><:#96,4151><:f80,,>



<+C><:S+311><:#311,4151> <:f,BHelv,>	P<+'>i-2<-'>P<+'>i-1 <-'><:f,rSymbol,><\G> <:f,BHelv,>P<+'>i<-'>P<+'>i+1<-'> 

<:f><:f,rSymbol,>=<:f><:f,BHelv,>A<+'>i<-'><:f> 



<+C><:S+311><:#311,4151><:f,BHelv,>	P<+'>i-1<-'>P<+'>i<-'> <:f><:f,rSymbol,> <\G> <:f><:f,BHelv,>P<+'>i+1<-'>P<+'>i+2 

<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>B<+'>i<-'><:f> 



<+C><:S+311><:#311,4151>	<:f,BHelv,>A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> <:f,rSymbol,><\G> 

<:f><:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'> <:f><:f,rSymbol,>=<:f><:f,BHelv,>C<+'>i<-'><:f> 



<:S+311><:#311,4151>	<:f,BHelv,>t<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>i<-'><:f> 

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



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:#264,4151>	<-'>ak je <:f,BHelv,>C<+'>i<-'><:f>  nevlastn<\}> bod, potom



<:S+-1><:#96,4151><:f80,,>



<:S+-1><:f,BHelv,>	A<+'>i<-'><:f><:f,BHelv,>B<+'>i<-'><:f> || <:f,BHelv,>P<+'>i-1<-'><:f><:f,BHelv,>P<+'>i+1<-'><:f> || 

<:f,BHelv,>t<+'>i<-'><:f> ,<:A36>



<+C><:S+-1><:#792,9073>V prv<\}>ch (posledn<\}>ch) dvoch bodoch usporiadanej postupnosti bodov riadiaceho 

<\z>tvaru treba vektor doty<\h>nice ur<\h>i</]> inou met<\s>dou, napr. ako vektor doty<\h>nice obl<\z>ka ku</^>e</~>ose<\h>ky (paraboly) prech<\a>dzaj<\z>ceho prv<\}>mi (posledn<\}>mi) tromi bodmi.



<+C><:S+-1>	In<\}> sp<\t>sob ur<\h>enia vektorov doty<\h>nice je <+!>D-interpol<\a>cia<-!>, pri ktorej je vektor doty<\h>nice 

<:A39> v bode <:f,BHelv,>P<+'>i<-'> <:f>ur<\h>en<\}> ako line<\a>rna kombin<\a>cia vektorov tvoren<\}>ch dan<\}>m bodom a bodmi riadiaceho 

<\z>tvaru <:f,BHelv,>P<+'>i-1<-'><:f> (predch<\a>dzaj<\z>ci) a <:f,BHelv,>P<+'>i+1<:f> 

<-'>(nasleduj<\z>ci) (obr. 3.32).



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-2>	<:A37>



<+C><:S+-2>	<:A38>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3599,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A40>	<:A41>	<:f,rSymbol,>j=<:f,"Math C,><\X><:f><:A47>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2003,1,2880,1,3348,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A43><:A42>



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



<+C><:S+-1>Vektor <:A44> je kolm<\}> priemet vektora <:A45> do vektora s<\z><\h>tu 

<:A46>. 



<+C><:S+-1>	Interpola<\h>n<\a> kubika, ktorej vektory doty<\h>n<\m>c riadiaceho 

<\z>tvaru <:A48> s<\z> ur<\h>en<\i> D-interpol<\a>ciou, a ktorej interpola<\h>n<\i> polyn<\s>my s<\z> Hermitove, sa naz<\}>va 

<+!>D-splajn kubika<-!>.



<+C><:S+-1><:#797,9073><:f,2Times New Roman CE,><+!>	Owerhauserova kubika <-!>je interpola<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou n-ticou bodov a Hermitovou interpol<\a>ciou, pri<\h>om vektory doty<\h>n<\m>c 

<\h>iary s<\z> ur<\h>en<\i> len v za<\h>iato<\h>nom a koncovom bode 

<\h>iary. <:f>



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5.2 <:f220,2Times New Roman CE,0,0,0>B<:f220,2TimesNewRomanPS,0,0,0><\h><:f220,2Times New Roman CE,0,0,0>zierova kubika<:f> 

<-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073><:f220,2Times New Roman CE,0,0,0>B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierova kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> </Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru. Aproxim<\a>cia je ur<\h>en<\a> Bern</Z>tejnov<\}>mi kubick<\}>mi polyn<\s>mami (obr. 3.33).<:f>



<+C><:I0,0,0,0><:S+-1><:#183,6163><:f160,,>



<+C><:I0,0,0,0><:S+-1><:#269,6163>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>,P<+'>1 <-'>,P<+'>2 <-'>,P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:#396,6163>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2 <-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,6163>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,6163>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<+C><:S+-2><:R><:#418,6163>			<:f,BHelv,>Be<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-u)<+&>3<-&><:f>	<:f,BHelv,>	Be<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u(1-u)<+&>2<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,>			<:f,BHelv,>Be<+'>23<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<-&>(1-u)<:f>	<:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>3<-&><:f>		<:A24>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6563,1,7200,1,7920,1,8640,><:#396,9073>			s<\z> B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejnove aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2><:R>	modelovan<\}> <\z>tvar	<:A16><:A23>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Be<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Be<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Be<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>	<:A22>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0 

<-'><:f>	<:A15>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>3<-'><:f>	<:A14><:A21>		<:A13><:A20>



<+C><:S+-1><:#144,9073><:f120,,>



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>0<-'><:f> a vektor doty<\h>nice obl<\z>ka v tomto bode je 

<:A19>. Koncov<\}> bod obl<\z>ka je bod <:f,BHelv,>P<+'>1<-'><:f>, vektor doty<\h>nice je 

<:A18>. Uveden<\i> geometrick<\i> vlastnosti modelovan<\i>ho kubick<\i>ho obl<\z>ka zaru<\h>uj<\z> pou</^>it<\i> 

<+!>Be<-!><+!>rn</Z>tejnove polyn<\s>my<-!> rusk<\i>ho matematika B<:f220,2TimesNewRomanPS,0,0,0>e<:f>rn</Z>tejna z roku 1912. V</Z>eobecn<\}> vzorec pre ur<\h>enie t<\}>chto polyn<\s>mov<:f,2Times New Roman CE,> stup<\r>a<:f,BHelv,> n<:f,2Times New Roman CE,>

 je<:f>



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



<+C><:S+-1><:#96,9073><:f80,,>



<+B><:S+-1><:f,BHelv,>Be<+'>in <-'>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,> <:A219><:f> pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,...,n,<:f> kde <:f,BHelv,>n<:f> je stupe<\r>.



<+C><:S+-1><:f220,2Times New Roman CE,0,0,0>Homog<\i>nne s<\z>radnice vn<\z>torn<\}>ch bodov B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f220,2Times New Roman CE,0,0,0>zierovej kubiky s krivo<\h>iarymi s<\z>radnicami<:f220,2Times New Roman CE,0,0,0> z intervalu 

<:f>(<:f,BHelv,>0,1<:f>)<:f,2Times New Roman CE,> mo</^>no n<\a>js</]> z bodovej funkcie v<\}>po<\h>tom. Bod B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky zostroj<\m>me pomocou kon</Z>trukcie naz<\}>vanej<+!> algoritmus

 Boor - de Casteljau <-!>(obr. 3.34). <:f>



<+C><:S+-1>	Nech <:A17> je krivo<\h>iara s<\z>radnica h</~>adan<\i>ho bodu kubiky z intervalu (0,1). V jednej tretine d<\e></^>ky od za<\h>iato<\h>n<\i>ho bodu ka</^>dej z 

<\z>se<\h>iek P<+'>0<-'>P<+'>1 <-'>, P<+'>1<-'>P<+'>2 <-'>, P<+'>2<-'>P<+'>3<-'> le</^>ia body P<+'>0<-'>', P<+'>1<-'>', P<+'>2<-'>' ur<\h>uj<\z>ce nov<\}> riadiaci 

<\z>tvar, ktor<\}> zredukujeme obdobnou kon</Z>trukciou na <\z>se<\h>ku P<+'>0<-'>''P<+'>1<-'>'' a 

<\o>alej na bod B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovho obl<\z>ka 

<:A217>. Pre vektor doty<\h>nice v tomto bode plat<\m> <:A6><:A5>.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><+!>3.5<-!><+!>.3 Coonsova B-splajn kubika <-!>(kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:I0,0,0,0><:S+-1><:#528,9073>	Coonsova B-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> 

</Z>tyrmi vlastn<\}>mi bodmi riadiaceho <\z>tvaru.  Aproxim<\a>cia  je  ur<\h>en<\a>  Coonsov<\}>mi  kubick<\}>mi  polyn<\s>mami (obr. 3.35).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5665>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>P<+'>1 <-'>P<+'>2 <-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5665>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<:f,rSymbol,><-!>=<:f>(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,5665>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5665>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,5665><:f80,,>



@<\X><\a>dka@<+C><:S+-2><:R><:f240,BHelv,>			<:f220,BHelv,>Co<+'>03<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,><:A220>



@<\X><\a>dka@<+C><:S+-2><:A50><:f220,BHelv,>	<:f220,BHelv,>Co<+'>13<-'>(u)<:f><:f,rSymbol,>=<:f><:f220,BHelv,> 

<:A0><:f>



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



@<\X><\a>dka@<+C><:S+-2><:f,BHelv,>			Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A51>



<+C><:S+-2><:f,BHelv,>			Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A52>			<:A53>



<:S+-2><:#396,9073>			s<\z> Coonsove aproxima<\h>n<\i> polyn<\s>my



<:S+-2><:#144,9073><:f80,,>



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A54>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Co<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Co<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Co<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2>Plat<\m>:		<:A55>(<:f,BHelv,>0<:f>)<:f,rSymbol,>=<:f><:f,BHelv,><:A56>	<:f><:f,BHelv,>	<:A59><:A60>



<+C><:S+-2><:f,BHelv,>		<:A57><:f>(<:f,BHelv,>1<:f>)<:f,rSymbol,>=<:f><:A58>		<:A61><:A62>.	



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



<+C><:S+-1>Za<\h>iato<\h>n<\}> bod obl<\z>ka je bod </]>a</^>nice prech<\a>dzaj<\z>cej vrcholom 

<:f,BHelv,>P<+'>1<-'><:f> a stredom strany <:f,BHelv,>P<+'>0<-'>P<+'>2<:f> 

<-'>trojuholn<\m>ka <:f,BHelv,>P<+'>0<-'>P<+'>1<-'>P<+'>2<:f> <-'>le</^>iaci v jednej tretine d<\e></^>ky 

</]>a</^>nice od vrchola <:f,BHelv,><-'>P<+'>1<-'><:f> (anti</]>a</^>isko trojuholn<\m>ka). Koncov<\}> bod obl<\z>ka je anti</]>a</^>isko trojuholn<\m>ka 

<:f,BHelv,>P<+'>1<-'>P<+'>2<:f,BHelv,><-'><-'>P<+'>3<-'><:f><:f,2Times New Roman CE,> na 

</]>a</^>nice prech<\a>dzaj<\z>cej <:f,2News Serif EE,>vrcholom <:f,BHelv,>P<+'>2 

<-'><:f>a stredom strany <:f,BHelv,>P<+'>1<-'>P<+'>3<-'><:f>.<-'><-'><-'> Vektory doty<\h>n<\m>c v t<\}>chto bodoch s<\z> koline<\a>rne s vektormi 

<:A49>. Geometriu modelovan<\i>ho obl<\z>ka zaru<\h>uj<\z> <+!>Coonsove polyn<\s>my<-!> pomenovan<\i> pod</~>a americk<\i>ho po<\h><\m>ta<\h>ov<\i>ho grafika Coonsa, ktor<\i> s<\z> B-splajn kubick<\}>mi polyn<\s>mami.<-'>



<+C><:S+-1><:R1,12,1,563,1,1440,1,2160,1,2880,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1587,9073>	Skuto<\h>nos</]>, </^>e modelovan<\a> <\h>iara neobsahuje </^>iadny z bodov riadiaceho 

<\z>tvaru a pri modelovan<\m> nie je dostato<\h>ne zrejm<\a> poloha za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, predstavuje ur<\h>it<\z> nev<\}>hodu pri praktickom pou</^><\m>van<\m> B-splajn kub<\m>k v kon</Z>truovan<\m> s podporou po<\h><\m>ta<\h>

ov. P<\t>vodn<\}> riadiaci <\z>tvar, usporiadan<\z> </Z>tvoricu bodov {<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>} mo</^>no <-!><-'><-!><-'><-!><-'><-!><-'>nahradi</]> nov<\}>m 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<+'>2<-'><:f><:f,BHelv,><+'> <-'>, Q<+'>3<-'><:f>}, ktor<\}> zostroj<\m>me tak, aby body 

<:f,BHelv,>P<+'>0<-'><-!><-'><-!><-'><-!><-'><-!><-'><:f> <-!><-'>a 

<:f,BHelv,>P<+'>3<-'><-!><-'><:f> boli za<\h>iato<\h>n<\}>m a koncov<\}>m bodom aproxima<\h>n<\i>ho B-splajn obl<\z>ka s riadiacim 

<\z>tvarom {<:f,BHelv,>Q<:f><:f,BHelv,><+'>0 <-'>, Q<:f><:f,BHelv,><+'>1 

<-'>, Q<:f><:f,BHelv,><+'>2 <-'>, Q<+'>3<-'><:f>}, krivku "natiahneme" do bodov 

<:f,BHelv,>P<+'>0<-'><:f> a <:f,BHelv,>P<+'>3<-'><-!><-'><-!><-'><:f> (obr. 3.36)<-!><-'>.<-!><-'><-!><-'><-!><-'><-!><-'>



<+C><:S+-2><:R><:#396,3640><:f220,,>



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>1<-'>P<+'>1<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>1<-'>P<+'>2<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>2<-'>Q<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>0<-'>P<+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>0<-'>P<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>0<-'>Q</t><+'>0<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>0<-'>Q<+'>1<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q</t><+'>3<-'>P<+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>|P<+'>3<-'>P<+'>2<-'>|



<+C><:S+-2><:#411,3640><:f,BHelv,>	|Q<+'>3<-'>Q</t><+'>3<-'>|<:f><:f,rSymbol,>=<:f><:f,BHelv,>2|Q</t><+'>3<-'>Q<+'>2<-'>|<:f>



<+C><:S+-1><:#264,3640>



<+C><:S+-1><:#144,3640><:f120,,>



<+C><:S+-1><:#1584,9073>	Vo v</Z>etk<\}>ch predch<\a>dzaj<\z>cich typoch modelovan<\}>ch <\h>iar je mo</^>n<\i> dosiahnu</]> zmenu tvaru 

<\h>iary iba zmenou prvkov riadiaceho <\z>tvaru, ktor<\i> predstavuj<\z> s<\z>bor vstupn<\}>ch 

<\z>dajov pre spracovanie po<\h><\m>ta<\h>om. Tento s<\z>bor je v praktick<\}>ch pr<\m>padoch ve</~>mi objemn<\}> a nepreh</~>adn<\}>, 

<\h>o obmedzuje modelovacie mo</^>nosti kon</Z>trukt<\i>ra. Zmenu vn<\z>torn<\}>ch vlastnost<\m> modelovan<\i>ho obl<\z>ka mo</^>no dosiahnu</]> aj zmenou generuj<\z>ceho princ<\m>pu, t.j. zmenou tvaru pou</^>it<\}>ch polynomick<\}>ch funkci<\m>, mo</^>nos</]>

ou meni</]> hodnoty ich koeficientov pomocou nieko</~>k<\}>ch parametrov.



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



@<\X><\a>dka@<+C><:S+-1><:#279,5887><+!>3.5.4 <:f,rSymbol,>b<:f>-splajn kubika<-!> (kubick<\}> aproxima<\h>n<\}> obl<\z>k)



<+C><:S+-1><:#822,5887><:f,rSymbol,>	b<:f>-splajn kubika je aproxima<\h>n<\a> <\h>iara ur<\h>en<\a> usporiadanou 

</Z>tvoricou vlastn<\}>ch bodov <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f>. Aproxim<\a>ciu ur<\h>uj<\z> 

<:f,rSymbol,>b<:f>-splajn kubick<\i> polyn<\s>my (obr. 3.37).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,5887>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>P<+'>0 

<-'>, P<+'>1 <-'>, P<+'>2 <-'>, P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))



<:S+-2><:R><:#396,5887>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>) pre 

<:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,5887>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'>M<:f><:f,rSymbol,>=<:f>(<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'> P<+'>2  <-'>P<+'>3<-'><:f>)



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>	generuj<\z>ci princ<\m>p



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>		<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



@<\X><\a>dka@<+C><:R><:f240,BHelv,>		<:f><:f240,BHelv,>	<:f220,BHelv,>Ba<+'>03<-'>(u)<:f240,BHelv,> 

<:f><:f,rSymbol,>=<:f><:f240,BHelv,> <:A65><:f>



@<\X><\a>dka@<+C><:f240,BHelv,>			<:f220,BHelv,>Ba<+'>13<-'><:f220,,>(<:f220,BHelv,>u<:f240,,>) 

<:f><:f,rSymbol,>=<:f><:f240,,> <:f><:A66>



<+C><:R1,12,1,720,1,1440,1,2160,1,3143,1,3918,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A67>



<+C><:R><:f,BHelv,>			Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A68><:A69>



<+C><:f,BHelv,>			Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f> 

<:A64>					<:A70>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,3086,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A71>



<:S+-2><:R><:#418,9073><:f,rSymbol,>				<:f,2Times New Roman CE,>s<\z><:f,rSymbol,> b<:f>-splajn aproxima<\h>n<\i> polyn<\s>my



<+C><:S+-2>	modelovan<\}> <\z>tvar	<:A63>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f>



<+C><:S+-2><:#418,9073>				<:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f><+!> <-!><:f,BHelv,>Ba<+'>03<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>1<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>13<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>2<-'><:f><+!> 

<-!><:f,BHelv,>Ba<+'>23<-'><:f>(<:f,BHelv,>u<:f>)+<:f,BHelv,>P<+'>3<-'><+!> 

<-!><:f,BHelv,>Ba<+'>33<-'><:f>(<:f,BHelv,>u<:f>)



<+C><:S+-2><:#418,9073>				<:f,BHelv,>u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-1><:#822,9073>Koeficienty <:f,rSymbol,>b<:f>-splajn polyn<\s>mov s<\z> funkciami dvoch parametrov, ovplyv<\r>uj<\z>cich vn<\z>torn<\i> vlastnosti modelovan<\}>ch obl<\z>kov. Parameter 

<:f,rSymbol,>b<+'><:f>1<-'> - <+!></]>ah<-!> ovplyv<\r>uje polohu za<\h>iato<\h>n<\i>ho a koncov<\i>ho bodu obl<\z>ka, "do</]>ahuje" 

<\h>iaru k prv<\i>mu, pr<\m>p. koncov<\i>mu bodu riadiaceho <\z>tvaru.



<+C><:S+-1><:#822,9073>Parameter <:f,rSymbol,>b<+'><:f>2<-'> - <+!>nap<\d>tie<-!> ovplyv<\r>uje prv<\z> krivos</]> modelovan<\i>ho obl<\z>ka vo vn<\z>torn<\}>ch bodoch, "nap<\m>na" ("uvo</~><\r>uje") 

<\h>iaru smerom ku strane (od strany)<:f,BHelv,> P<+'>1<-'>P<+'>2<-'><:f> riadiaceho 

<\z>tvaru. Ak <:f,rSymbol,>b<:f,BHelv,><+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1<:f> a 

<:f,rSymbol,>b<:f,BHelv,><+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>0<:f>, dost<\a>vame Coonsove B-splajn  polyn<\s>my.



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



@<\X><\a>dka@<+C><:S+-1><:#269,9073><:f,2Times New Roman CE,><+!>3.5.5 Racion<\a>lne<-!><:f><+!><:f,2Times New Roman CE,> kubiky<-!> (kubick<\i><:f><:f,2Times New Roman CE,> aproxima<\h>n<\i> obl<\z>ky)



<+C><:S+-1><:#1061,9073><:f,2Times New Roman CE,>	Racion<\a>lna kubika je aproxima<\h>n<\a> 

<\h>iara ur<\h>en<\a> usporiadanou </Z>tvoricou vlastn<\}>ch bodov 

<:f> <:f,rSymbol,><+'></e><:f,BHelv,><-'><+!>E<-!><+&>3<-&><:f> a kladn<\}>mi v<\a>hami bodov (zvolen<\}>mi reprezentantmi z tried homog<\i>nnych s<\z>radn<\m>c bodov). V<\a>ha bodu vyjadruje mieru, akou bod ovplyv<\r>uje tvar modelovanej 

<\h>iary. Aproxim<\a>cia je ur<\h>en<\a> kubick<\}>mi polyn<\s>mami.



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>1<-'>P<+'>1 <:f,2Times New Roman CE,><-'>,<:f,BHelv,> h<+'>2<-'>P<+'>2 

<:f,2Times New Roman CE,><-'>, <:f,BHelv,>h<+'>3<-'>P<+'>3<-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2,3<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'>  h<+'>3<-'>P<+'>3<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Pl<+'>03<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>13<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Pl<+'>23<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Pl<+'>33<-'><:f>(<:f,BHelv,>u<:f>)), kde



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,>				Pl<+'>i3<-'>(u)<:f> pre <:f,BHelv,>i<:f,rSymbol,>=<:f>0,1,2,3



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073>				s<\z> aproxima<\h>n<\i> kubick<\i> polyn<\s>my - Bern</Z>tejnove, B-splajn, 

<:f,rSymbol,>b<:f>-splajn,



<:S+-1><:R>				pre ktor<\i> plat<\m>	<:A77>



<+C><:I0,0,2858,0><:S+-1><:#543,9073>	modelovan<\}> <\z>tvar	racion<\a>lne roz</Z><\m>renie kubickej aproxima<\h>nej 

<\h>iary (B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovej, Coonsovej, B-splajn, 

<:f,rSymbol,>b<:f>-splajn) reprezentovan<\i> bodovou funkciou



<+C><:I0,0,2858,0><:S+-1><:#96,9073><:f80,,>



<+C><:S+-2>				<:A72>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> <+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>) 

<:f,rSymbol,>=<:f><:A73>



<+C><:S+-2><:#144,9073><:f80,,>



<+C><:I0,0,2892,0><:#279,9073>				kde <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>) je v<\a>hov<\a> funkcia, nenulov<\a> pre ka</^>d<\i> 

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



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:f,BHelv,>				<:f><:f,BHelv,><:A74>



<+C><:I0,0,2892,0><:#96,9073><:f80,BHelv,>



<+C><:I0,0,2892,0><:#264,9073><:f,2Times New Roman CE,>				obl<\z>k racion<\a>lnej aproxima<\h>nej kubiky<:f>



<+C><:I0,0,2892,0><:#144,9073><:f120,,>



			<:A75><:A76><:f,BHelv,>, u<:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



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



<+C><:S+-1><:#807,9073>V z<\a>vislosti od ve</~>kosti v<\a>hy ka</^>d<\i>ho bodu riadiaceho 

<\z>tvaru sa men<\m> tvar modelovan<\i>ho obl<\z>ka. Pre hodnoty <:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>3<-'><:f> je modelovan<\}>m obl<\z>kom pr<\m>sl

u</Z>n<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova, Coonsova B-splajn, 

<:f,rSymbol,>b<:f>-splajn kubika.



<+C><:S+-1><:#528,9073>	Obl<\z>ky ku</^>e</~>ose<\h>iek mo</^>no modelova</]> ako aproxima<\h>n<\i> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove racion<\a>lne kvadratick<\i> obl<\z>ky (obr. 3.38).



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073>Syntetick<\a> reprezent<\a>cia: 	<-!><-'><-!><-!><-'><-'>({<:f,BHelv,>h<+'>0<-'>P<+'>0 

<-'> h<+'>1<-'>P<+'>1 <-'> h<+'>2<-'>P<+'>2 <-'><:f>}<-!><-'><-!><-'><-!><-'><-!><-'>, 

<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>))<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R><:#396,9073>Analytick<\i> reprezent<\a>cie:



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	riadiaci <\z>tvar		<:f,BHelv,>P<+'>i<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>h<+'>i<-'><:f>(<:f,BHelv,>x<+'>i<-'>,y<+'>i<-'>,z<+'>i<-'>,1<:f>), 

<:f,BHelv,>h<+'>i<-'><:f,rSymbol,><;><:f,BHelv,>0<:f>, pre <:f,BHelv,>i<:f><:f,rSymbol,>=<:f><:f,BHelv,>0,1,2<:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	mapa obl<\z>ka <\h>iary 	<:f,BHelv,><-!><-'><-!><-!><-'><-'><+!>M<-!><:f><:f,rSymbol,>=<:f>(<:f,BHelv,>h<+'>0<-'>P<+'>0<-'>  h<+'>1<-'>P<+'>1<-'>  h<+'>2<-'>P<+'>2<-'><:f>)<-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'><-!><-'>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	generuj<\z>ci princ<\m>p	<:f,BHelv,><+!>I<-!><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>) 

<:f,BHelv,>Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>) <:f,BHelv,>Be<+'>22<-'><:f><:f,BHelv,>u<:f>)), kde



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,4853,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>	Be<+'>02<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f>(<:f,BHelv,>1-u<:f>)<:f,BHelv,><+&>2<-&><:f>	<:f,BHelv,>	Be<+'>12<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2u<:f>(<:f,BHelv,>1-u<:f>)	<:f,BHelv,>	Be<+'>22 

<-'><:f><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u<+&>2<-&><:f>



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>				s<\z> Bern</Z>tejnove aproxima<\h>n<\i> polyn<\s>my druh<\i>ho stup<\r>a



<:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	modelovan<\}> <\z>tvar	<:A79>(<:f,BHelv,>u<:f>) <:f,rSymbol,>=<:f><:f,BHelv,> 

<+!>M<-!><+!>.<-!><+!>I<-!><+&>T<-&><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A80>



<:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A78>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A81> , <:f,BHelv,>H<:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:A82> , 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:f,BHelv,>h<+'>0<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,BHelv,>h<+'>1<-'><:f><:f,rSymbol,>=<:f><:f,rSymbol,>r<:f>, <:f,BHelv,>h<+'>2<-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>1-<:f,rSymbol,>r<:f>, 

<:f,rSymbol,>r<:f><:f,rSymbol,>=<:f><:A83>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4317,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#288,5398><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#543,5398><:f,2Times New Roman CE,>Bod <:f,BHelv,> O <:f>je stred <\z>se<\h>ky<:f,BHelv,> P<+'>0<-'>P<+'>2<-'><:f> a bod 

<:f,BArial CE,>P<:f,2Symbol,>=<:f,BHelv,>P<+'>E<-'><:f> (<:f,BHelv,>P<+'>P<-'><:f> pr<\m>p.<:f,BHelv,> P<+'>H<-'><:f>) je bod obl<\z>ka modelovanej ku</^>e</~>ose<\h>ky, ktorou je



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		elipsa 		<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><<0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		parabola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,>=0,5<:f>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#558,5398>		hyperbola <:f,BHelv,>	<:f,2Times New Roman CE,>pre<:f,rSymbol,>   r<:f,BHelv,><;>0,5<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	Pri modelovan<\m> racion<\a>lnych aproxima<\h>n<\}>ch kriviek po 

<\h>astiach, ke<\o> s<\z> sp<\a>jan<\i> obl<\z>ky r<\t>znych stup<\r>ov, hovor<\m>me o neuniformn<\}>ch racion<\a>lnych 

<\h>iarach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1325,9073><+!>NURBS <-!>- neuniformn<\i> racion<\a>lne B-splajn krivky s<\z> pova</^>ovan<\i> za aproxima<\h>n<\i> 

<\h>iary naj</Z>ir</Z>ieho praktick<\i>ho uplatnenia, v<\o>aka pomerne jednoduch<\}>m analytick<\}>m reprezent<\a>ci<\a>m, mo</^>nosti lok<\a>lnej zmeny tvaru modelovanej 

<\h>iary zmenou v<\a>hy pr<\m>slu</Z>n<\i>ho bodu riadiaceho <\z>tvaru (nie je potrebn<\a> zmena jeho homog<\i>nnych s<\z>radn<\m>c) a mo</^>nosti vytv<\a>ra</]> 

<\h>iaru z obl<\z>kov r<\t>znych stup<\r>ov  pod</~>a po</^>adovan<\i>ho tvaru v<\}>sledku. 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



@<\X><\a>dka@<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>3.5.6 Modelovanie po <\h>astiach<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Sp<\a>jan<\m>m kubick<\}>ch obl<\z>kov mo</^>no modelova</]> po <\h>astiach aproxima<\h>n<\i> a interpola<\h>n<\i> 

<\h>iary ur<\h>en<\i> usporiadan<\}>mi n-ticami bodov, ktor<\i> naz<\}>vame zov</Z>eobecnen<\i> kubiky. Vn<\z>torn<\i> vlastnosti zov</Z>eobecnen<\}>ch kub<\m>k v bodoch spojenia dvoch kubick<\}>ch obl<\z>kov z<\a>visia od typu sp<\a>jan<\}>ch obl<\z>kov a 

od zhodn<\}>ch prvkov v riadiacich <\z>tvaroch t<\}>chto obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Nech  <:A218>s<\z> bodov<\i> funkcie po</^>adovan<\}>ch vlastnost<\m> na 

<:f,2CaslonOpenFace,>I<:f><:f,rSymbol,>=<:f><<<:f,BHelv,>0<:f>,<:f,BHelv,>1<:f><;>, ktor<\i> reprezentuj<\z> sp<\a>jan<\i> obl<\z>ky. Rozozn<\a>vame tri druhy sp<\a>jania obl<\z>kov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Spojit<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Koncov<\}> bod prv<\i>ho zo sp<\a>jan<\}>ch obl<\z>kov spl<\}>va so za<\h>iato<\h>n<\}>m bodom druh<\i>ho obl<\z>ka.	



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A84>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Sp<\a>jan<\i> obl<\z>ky maj<\z> v spolo<\h>nom bode koline<\a>rne vektory doty<\h>n<\m>c, v bodoch  sa spojite men<\m> prv<\a> krivos</]> v<\}>slednej zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A85>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Geometricky hladk<\i> spojenie<-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>Vektory doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch sp<\a>jan<\}>ch obl<\z>kov s<\z> zhodn<\i>, v bodoch  sa spojite  men<\m> druh<\a> krivos</]> zov</Z>eobecnenej kubiky.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A86>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f120,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1056,9073>	Fergusonove kubiky mo</^>no sp<\a>ja</]> hladko. Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> dva zhodn<\i> prvky, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho vlastn<\i>ho bodu obl<\z>kov a 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c koline<\a>rnych vektorov doty<\h>n<\m>c v spolo<\h>nom bode (obr. 3.39). Pri zhodnosti vektorov doty<\h>n<\m>c je spojenie geometricky hladk<\i>.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#144,9073><:f80,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>				<:A87>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>	D-splajn kubiky mo</^>no tie</^> sp<\a>ja</]> hladko.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073>	B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierove kubiky mo</^>no sp<\a>ja</]> spojito (obr. 3.40). Mapy riadiacich 

<\z>tvarov dvoch sp<\a>jan<\}>ch obl<\z>kov maj<\z> jeden zhodn<\}> prvok, 

</Z>tvoricu homog<\i>nnych s<\z>radn<\m>c spolo<\h>n<\i>ho bodu.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>			(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'> P<+'>5<-'> P<+'>6<-'><:f>),  (<:f,BHelv,>P<+'>6<-'> P<+'>7<-'> P<+'>8<-'> P<+'>9<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f200,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#2116,9073>	Nech <:f,BHelv,>n<:f> je po<\h>et bodov usporiadanej postupnosti tvoriacej riadiaci 

<\z>tvar. Modelovan<\a> zov</Z>eobecnen<\a> B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierova kubika bude prech<\a>dza</]> prv<\}>m bodom z danej postupnosti a ka</^>d<\}>m tak<\}>m bodom, ktor<\i>ho poradie je 

<\h><\m>slo delite</~>n<\i> tromi. Posledn<\}> bod bude obsahova</]> len vtedy, ke<\o> je 

<\h><\m>slo <:f,BHelv,>n-1<:f> (poradie posledn<\i>ho bodu) delite</~>n<\i> tromi (obr.3.40). Ak 

<\h><\m>slo <:f,BHelv,>n-1<:f> nie je delite</~>n<\i> tromi, <\h>iaru mo</^>no ukon<\h>i</]>, v z<\a>vislosti od po<\h>tu bodov zost<\a>vaj<\z>cich po ur<\h>en<\m> posledn<\i>ho kubick<\i>ho obl<\z>ka, 

<\z>se<\h>kou <:f,BHelv,>P<+'>n-2<-'>P<+'>n-1  <-'><:f>(zost<\a>va len posledn<\}> bod 

<+'><:f,BHelv,> <-'>P<+'>n-1<-'><:f> - na obr<\a>zku bod<:f,BHelv,> P<+'>7<-'><:f>), alebo obl<\z>kom paraboly 

<:f,BHelv,>P<+'>n-3 <-'>P<+'>n-1<-'><:f> (zost<\a>vaj<\z> dva body 

<:f,BHelv,>P<+'>n-2 <-'>, P<+'>n-1<-'><:f> - na obr<\a>zku body P<+'>7<-'>, P<+'>8<-'>).Tieto koncov<\i> obl<\z>ky vytvor<\m>me pomocou nieko</~>ko-n<\a>sobn<\i>ho zopakovania pr<\m>slu</Z>n<\}>ch bodov v riadiacom 

<\z>tvare modelovan<\i>ho obl<\z>ka <\h>iary.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1058,9073>	  <\Z>se<\h>ka je obl<\z>k ur<\h>en<\}> dvojn<\a>sobn<\}>mi bodmi svojho riadiaceho 

<\z>tvaru (<:f,BHelv,>P<+'>i<-'> P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'><:f>). Obl<\z>k paraboly je ur<\h>en<\}> jedn<\}>m dvojn<\a>sobn<\}>m bodom vo svojom riadiacom 

<\z>tvare (<:f,BHelv,>P<+'>i<-'> P<+'>i+1<-'> P<+'>i+1<-'> P<+'>i+2<-'><:f>). N<\a>sobnos</]> bodov riadiaceho 

<\z>tvaru je jednoduch<\}> a pohodln<\}> prostriedok modelovania tvaru zov</Z>eobecnenej kubiky pri interpolovan<\m> po 

<\h>astiach.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1323,9073>	Hladk<\i> spojenie obl<\z>kov B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierov<\}>ch kub<\m>k je mo</^>n<\i> zabezpe<\h>i</]> len pri zvl<\a></Z>tnych vlastnostiach prvkov riadiaceho 

<\z>tvaru. Trojice bodov z danej usporiadanej <:f,BHelv,>n<:f>-tice, ktor<\i> tvoria strany riadiacich lomen<\}>ch 

<\h>iar sp<\a>jan<\}>ch obl<\z>kov koline<\a>rne s vektormi doty<\h>n<\m>c v spolo<\h>n<\}>ch bodoch obl<\z>kov, musia by</]> koline<\a>rne. Na obr. 3.41 s<\z> body  

<:f,BHelv,>P<+'>2 <-'><:f,2Times New Roman CE,>,<:f,BHelv,> P<+'>3<-'>  

<:f,2News Serif EE,>a<:f,BHelv,> P<+'>4<-'><:f> koline<\a>rne. Ak je bod<:f,BHelv,> P<+'><:f>3<-'> stred 

<\z>se<\h>ky <:f,BHelv,>P<+'>2<-'>P<+'>4<-'><:f> , spojenie je geometricky hladk<\i>.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	Coonsove B-splajn kubiky mo</^>no sp<\a>ja</]> geometricky hladko. Mapy riadiacich 

<\z>tvarov sp<\a>jan<\}>ch obl<\z>kov maj<\z> tri zhodn<\i> prvky, 

</Z>tvorice homog<\i>nnych s<\z>radn<\m>c troch bodov, prv<\}> a posledn<\}> bod tejto trojice tvoria vektor koline<\a>rny s vektorom doty<\h>nice v spolo<\h>nom bode obl<\z>kov, 

<:A88>  na obr. 3.42.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073>				(<:f,BHelv,>P<+'>0<-'> P<+'>1<-'> P<+'>2<-'> P<+'>3<-'><:f>),  (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'> P<+'>3<-'> P<+'>4<-'><:f>),  (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'> P<+'>4<-'> P<+'>5<-'><:f>)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1335,9073>	<:f,rSymbol,>b<:f>-splajn kubiky mo</^>no sp<\a>ja</]> spojite len pre zhodn<\i> hodnoty parametrov 

<:f,rSymbol,>b<+'><:f>1<-'> a <:f,rSymbol,>b<+'><:f>2 <-'>v <:f,rSymbol,>b<:f>-splajn polyn<\s>moch ur<\h>uj<\z>cich analytick<\i> reprezent<\a>cie sp<\a>jan<\}>ch obl<\z>kov. Pre niektor<\i> hodnoty mo</^>no dosiahnu</]> aj spojenie geometricky hladk<\i>. 

Tak<\i>to modelovanie  zov</Z>eobecnen<\}>ch kub<\m>k je n<\a>ro<\h>n<\i>, vy</^>aduje dobr<\z> znalos</]> pomerne zlo</^>it<\}>ch analytick<\}>ch reprezent<\a>ci<\m> a je nepohodln<\i> pri rozsiahlych s<\z>boroch vstupn<\}>ch 

<\z>dajov.



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#529,9073>	Pri interpol<\a>cii usporiadanej <:f,BHelv,>n-<:f>tice bodov mo</^>no pou</^>i</]> ako generuj<\z>ci princ<\m>p interpol<\a>ciu ur<\h>en<\z> polyn<\s>mami r<\t>znych stup<\r>ov.



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><+!>Line<\a>rna interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my   <:f,BHelv,>		Pl<+'>0 <-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-u<:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f>), (<:f,BHelv,>P<+'>3<-'> P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie,  <:f,BHelv,>n<:f,rSymbol,> </s><:f,BHelv,>2<:f><:f,BHelv,> 

<:f> (obr. 3.43)



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A89>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kvadratick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,2News Serif EE,>(<:f,BHelv,>u-u<+&>2<-&><:f>)		<:f,BHelv,>Pl<+'>2<-'><:f>

(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2 

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <:f,BHelv,><-'>P<+'>2<-'><:f>), (<:f,BHelv,>P<+'>2<-'> P<+'>3<-'><:f> 

<:f,BHelv,><-'>P<+'>4<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>3,<:f,2News Serif EE,> p<\a>rne<:f>  (obr. 3.44)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f120,,>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A94>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><:f160,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-2u+u<+&>2<-&><:f>	<:f,BHelv,>	Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>2<:f,BHelv,>u-u<+&>2<-&><:f>		<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>

=<:f><:f,BHelv,>u<:f><:f,BHelv,><+&>2<-&><:f><:f,BHelv,>-u<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><:A90><-'>), (<:f,BHelv,>P<+'>1<-'> P<+'>2<-'><:f> 

<-'><:A91><-'>), (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A92>), (<:f,BHelv,>P<+'>3<-'> P<+'>4 

<-'><:f><:A93>), ... 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.45)<:A95>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#183,9073><+!><:f160,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+!>Kubick<\a> interpol<\a>cia (po <\h>astiach)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-5,5u+9u<:f,BHelv,><+&>2<-&>-4,5u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>9<:f,BHelv,>u-22,5u<+&>2<:f,BHelv,><-&>+13,5u<+&>3

<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>-4,5u+18u<:f><:f,BHelv,><+&>2<-&>-13,5u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>u-4,5u<+&>2<-&>+4,5u<+&>3<-&>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> <-'><-'><:f,BHelv,><-'>P<+'>2<-'><:f> 

<:f,BHelv,><-'>P<+'>3<-'><:f>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>4<:f,2Times New Roman CE,>, n delite</~>n<\i> tromi,  (obr. 3.46)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A96>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>polyn<\s>my		<:f,BHelv,>Pl<+'>0<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>1-3u<:f,BHelv,><+&>2<-&>+2u<+&>3<-&><:f>	<:f,BHelv,>Pl<+'>1<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>3u<+&>2<:f,BHelv,><-&>-2u<+&>3<-&><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			<:f,BHelv,>Pl<+'>2<-'><:f>(<:f,BHelv,>u<:f>)<:f,rSymbol,>=<:f><:f,BHelv,>u-2u<:f><:f,BHelv,><+&>2<-&>+u<+&>3<-&>	Pl<+'>3<:f,2News Serif EE,><-'>(<:f,BHelv,>u<:f,2News Serif EE,>)<:f><:f,rSymbol,>=<:f><:f,BHelv,>-u<+&>2<-&>+u<+&>3<:f,2Times New Roman CE,>

	<-&>(Hermitove polyn<\s>my)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>ri<:f>adiace <\z>tvary   	(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> 

<:A97><-'><-'><-'><-'><-'><-'>),	 (<:f,BHelv,>P<+'>1<-'> P<+'><:f>2<-'> 

<:A98>),   (<:f,BHelv,>P<+'>2<-'> P<+'>3 <-'><:f><:A99>),   (<:f,BHelv,>P<+'>3 

<-'>P<+'>4<-'><:f> <:A100>), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>			geometricky hladk<\i> sp<\a>janie, <:f,BHelv,>n<:f,rSymbol,></s><:f,BHelv,>2<:f>  (obr. 3.47)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><:f,2Times New Roman CE,><+!>Interpol<\a>cia stup<\r>a  <:f,BArial CE,>k<:f,2Times New Roman CE,><<<:f,BArial CE,>n<:f,2Times New Roman CE,>  (po 

<\h>astiach)<-!><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>polyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>k+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BArial CE,>k<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>  

<:A101>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>k<-'><:f> ), ...



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>			spojit<\i> sp<\a>janie, <:f,BHelv,>n<:f><;><:f,BHelv,>k<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#403,9073><+!>Interpol<\a>cia stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>  (naraz na celej n-tici bodov)<-!>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>p<:f>olyn<\s>my		<:f,BHelv,>Pl<+'>i<-'><:f>(<:f,BHelv,>u<:f>),<:f,BHelv,> 

<:f,BHelv,>n+1<:f,2Times New Roman CE,> polyn<\s>mov stup<\r>a <:f,BHelv,>n<:f,2Times New Roman CE,>,<:f> pre ktor<\i> plat<\m>   

<:A102>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#397,9073>riadiace <\z>tvary		(<:f,BHelv,>P<+'>0<-'> P<+'><:f>1<-'> ...  <:f,BHelv,>P<+'>n<-'><:f> ) 

	pre jeden obl<\z>k



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#1320,9073>	<:f,2Times New Roman CE,>Na obr. 3.48 s<\z> pou</^>it<\i> Fergusonove kubick<\i> obl<\z>ky pri modelovan<\m> p<\m>smen gr<\i>ckej abecedy, na obr. 3.49 je n<\a>pis modelovan<\}> z B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierov<\}>

ch kub<\m>k. B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierove kubiky s<\z> naj<\h>astej</Z>ie pou</^><\m>van<\i> interpoluj<\z>ce 

<\h>iary v grafick<\}>ch programov<\}>ch vybaveniach (SketchPad, AutoCAD, MSGraph, CorellDraw, CorellFlow) a b<\}>vaj<\z> s<\z><\h>as</]>ou kresliacich proced<\z>r poskytovan<\}>ch textov<\}>mi editormi (MSWord, AmiPro a pod.).



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A3><:p<* >>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><+">Pr<\m>klad 3.1<-">: N<\a>jdite bodov<\i> funkcie analyticky reprezentuj<\z>ce: 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,3998,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>		a) Fergusonovu 		b) B<:f220,2TimesNewRomanPS,0,0,0><\h><:f>zierovu 

		c) Coonsovu 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073> kubiku, ke<\o> riadiacim <\z>tvarom je usporiadan<\a> </Z>tvorica bodov (vlastn<\}>ch, pr<\m>p. nevlastn<\}>ch)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	a) {<:f,BHelv,>P<+'>0 <-'> P<+'>3 <-'> <:f><:A103>}	 b) {<:f,BHelv,>P<+'>0 

<-'> P<+'>1 <-'>  P<+'>2<-'>  P<+'>3<-'> <:f>} 	 c) <:f,BHelv,>{ P<+'>0 

<-'> P<+'>1 <-'> P<+'>2<-'>  P<+'>3<-'>}<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>ur<\h>en<\}>ch homog<\i>nnymi s<\z>radnicami



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,,>



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#265,9073><:f,BHelv,>		P<+'>0<-'> (0,0,0,1),  P<+'>1<-'> (1,0,1,1),  P<+'>2<-'> (1,1,0,1),  P<+'>3<-'> (0,1,1,1)<:f>.



<:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#139,9073><:f120,BHelv,>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Ur<\h>te prvky Frenet-Serretovho sprievodn<\i>ho trojhranu - jednotkov<\}> vektor doty<\h>nice, norm<\a>ly a binorm<\a>ly a vypo<\h><\m>tajte prv<\z> a druh<\z> krivos</]> 

<\h>iar v bode s krivo<\h>iarou s<\z>radnicou <:f,BHelv,>u<:f,rSymbol,>=<:f><:f,2Times New Roman CE,><:A136>(obr. 3.50). 



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073><:f,2Times New Roman CE,><+">Rie</Z>enie<-">: Mapy riadiacich <\z>tvarov 

<:f><:f,2Times New Roman CE,>obl<\z>kov obsahuj<\z> </Z>tvorice homog<\i>nnych s<\z>radn<\m>c ich bodov.<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>a) Dva body riadiaceho <\z>tvaru Fergusonovej kubiky s<\z> nevlastn<\i>, s<\z> to vektory doty<\h>n<\m>c kubiky v za<\h>iato<\h>nom a koncovom bode<:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#96,9073><:f80,2Times New Roman CE,>



<+B><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:A104><-'><-!>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#528,9073><:f,2Times New Roman CE,>Mapa riadiaceho <\z>tvaru obsahuje prvky riadiaceho 

<\z>tvaru v danom usporiadan<\m> - najprv body vlastn<\i>, potom nevlastn<\i><:f>



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#279,9073><:f,BHelv,><+!>	M<+'>F<-!><-'><:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (0,1,1,1) (1,0,1,0) (-1,0,1,0))        

<:f,2News Serif EE,> (pozri <:f>kap. 3.5.1)



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#264,9073>Matica interpol<\a>cie obsahuje Hermitove interpola<\h>n<\i> kubick<\i> polyn<\s>my



<+C><:S+-1><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#274,9073><+!>	I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(F<+'>0<-'> (u) F<+'>1<-'> (u) G<+'>0<-'> (u) G<+'>1<-'>(u))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Fergusonovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A105><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>F<-'><:f> . 

<:f,BArial CE,>I<-!><+&>T<-&><+!>(u)<-!><:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>F<+'>0<-'> (u)+P<+'>1<-'><+!> <-!>F<+'>1<-'> (u)+<:f><:A106><+!> 

<-!><:f,BHelv,>G<+'>0<-'> (u)<:f>+<:A107><:f,BHelv,> G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>F<+'>0<-'> (u)+(0,1,1,1)<+!> 

<-!>F<+'>1<-'> (u)+(1,0,1,0)<+!> <-!>G<+'>0<-'> (u)+(-1,0,1,0)<+!> 

<-!>G<+'>1<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>G<+'>0<-'> (u)-G<+'>1<-'>(u<:f>), <:f,BHelv,>F<+'>1<-'> (u)<:f>,<:f,BHelv,>F<+'>1<-'> (u)+G<+'>0<-'> (u)+G<+'>1<-'>(u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(u-u<+&>2<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> 3u<+&>2<-&>-2u<+&>3<-&><:f><:f,BHelv,>,<:f><:f,BHelv,> u<:f,BHelv,>,<:f,BHelv,> 1)<:f>, pre 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A108><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:A109><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

<-!><:f><+!><:f,BHelv,>	<-!><:f><:A110><:A128>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A111><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1-2u, 6u-6u<+&>2<-&>, 1, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A112><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(1,0,1,0)<:f> 

	<:A113><:f,BHelv,>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 0, 1, 0)<:f>	<:A114><:A129>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#216,9073><:f120,,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>							|<:A116><:A162>|<:f,rSymbol,>=<:f><:A117>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A115><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-2, 6-12u, 0, 0 )		<:f>	<:A118><:A130>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A119>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 0, 0) 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A125><:A131><:f><:A126><:f,BHelv,><:A120> (0, -2, 3, 0)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A127><:f><:A132><:A133><:A121>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A134><:f><:A122>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:A135><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>					<:A123>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A137><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>					<:A139><:f><:f,2News Serif EE,><:A140>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>Jednotkov<:f><\}> vektor norm<\a>ly v bode <:A138> 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>					<:A124>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>				<:A2>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:f,2News Serif EE,><:A141>				<:f><:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A144>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A142><:f><:f,2News Serif EE,>		<:f><:f,2News Serif EE,>	<:A143>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A145>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>b) B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho  

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>B<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Bern</Z>tejnove  aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Be<+'>03<-'> (u)  Be<+'>13<-'> (u)  Be<+'>23<-'> (u)  Be<+'>33<-'>(u))			<:f,2News Serif EE,>(pozri kap. 3.5.2)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Analytick<\a> reprezent<\a>cia B<:f><:f220,2TimesNewRomanPS,0,0,0><\h><:f><:f,2Times New Roman CE,>zierovej kubiky je bodov<\a> funkcia<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A146>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>B<-'><:f> . 

<-!><+!>I<-!><+&>T<-&><+!><:f,BHelv,>(u)<:f><-!><:f,rSymbol,>=<:f> 

<:f,BHelv,>P<+'>0<-'><+!> <-!>Be<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Be<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Be<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Be<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Be<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Be<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Be<+'>13<-'> (u)+Be<+'>23<-'>(u<:f>), 

<:f,BHelv,>Be<+'>23<-'> (u)<:f>+<:f,BHelv,>Be<+'>33 <-'>(u)<:f>,<:f,BHelv,> Be<+'>13<-'> (u)+Be<+'>33<-'> (u), 1) 

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



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,2News Serif EE,>	<-!><:f><:f,rSymbol,>=<:f><:f,BHelv,>(3u-3u<+&>2<-&>, 3u<+&>2<-&>-2u<+&>3<-&>, 3u-6u<+&>2 

<-&>+4u<+&>3<-&>, 1)<:f>, pre <:f,BHelv,>u<:f><:f,rSymbol,><\N><:f><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A147>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'>0<-'><:f>  

	<:f,BHelv,><:A148>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0,1,1,1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>P<+'><+!>3<-'> 

	<-!><:f><:A150><:A149>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A151>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3-6u, 6u-6u<+&>2<-&>, 3-12u+12u<+&>2<-&>, 0)<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A152>(0)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(3,0,3,0)<:f> 

	<:f,BHelv,><:A153>(1)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-3, 0, 3, 0)<:f>	<:A154><:A155>	   |<:A156><:A157>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:f,BHelv,><:A158>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-6, 6-12u, -12+ 24u, 0)	<:f><:f,BHelv,>	<:f><:f,BHelv,><:A160><:A161>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A159>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -12, 24, 0) 

<:f><:f,2News Serif EE,>	



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A163><:A164><:f><:A165><:A166><:f,BHelv,>(0, 0, 9, 0)<:f,2Times New Roman CE,>			|<:A169><:A170><:f><:A167><:A168><:f,BHelv,>9<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A171>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>J<:f>ednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A172>		<:A173>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:f><:f,BHelv,><:A174>		<:f><:A175>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:f><:A176><:f,2Times New Roman CE,>		<:A177>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:A178>	<:f><:f,BHelv,>	<:f><:f,2News Serif EE,>		<:f,2Times New Roman CE,>Polomer prvej krivosti v bode<:f,2News Serif EE,> 

<:f,BHelv,>P<:f><:A179>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2News Serif EE,>	<:A180><:f,2Times New Roman CE,>			<:A221>		<:f><:f,2Times New Roman CE,>	<:A222>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#324,9073><:f180,2Times New Roman CE,>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>c)<:f,2Times New Roman CE,> Coonsova aproxima<\h>n<\a> kubika m<\a> mapu riadiaceho 

<\z>tvaru<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><+!><:f,BHelv,>	M<-!><+'>C<-'><:f,2News Serif EE,> <:f><:f,rSymbol,>=<:f><:f,BHelv,>((0,0,0,1) (1,0,1,1) (1,1,0,1) (0,1,1,1))<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>Matica aproxim<\a>cie obsahuje Coonsove B-splajn aproxima<\h>n<\i> kubick<\i> polyn<\s>my<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073><:f,2News Serif EE,>	<:f><+!>I<:f,BHelv,><-!>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(Co<+'>03<-'> (u)  Co<+'>13<-'> (u)  Co<+'>23<-'> (u)  Co<+'>33<-'>(u))<:f>		(pozri kap. 3.5.3)



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Analytick<\a> reprezent<\a>cia Coonsovej kubiky je bodov<\a> funkcia



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:f,BHelv,><:A181>(u)<:f><:f,rSymbol,>=<:f><+!><:f,BHelv,>M<+'>C<-'><:f> . 

<:f,BArial CE,><-!><+!>I<-!><+&>T<-&>(u)<:f,rSymbol,>=<:f> <:f,BHelv,>P<+'>0<-'><+!> 

<-!>Co<+'>03<-'> (u)+P<+'>1<-'><+!> <-!>Co<+'>13<-'> (u)+<:f,BHelv,>P<+'>2<-'><+!> 

<-!><:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>P<+'>3<-'><:f> <:f,BHelv,>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f><:f,BHelv,>(0,0,0,1)<+!> <-!>Co<+'>03<-'> (u)+(1,0,1,1)<+!> 

<-!>Co<+'>13<-'> (u)+(1,1,0,1)<+!> <-!>Co<+'>23<-'> (u)+(0,1,1,1)<+!> 

<-!>Co<+'>33<-'>(u)<:f><:f,rSymbol,>=<:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#418,9073>	<:f,rSymbol,>=<:f>(<:f,BHelv,>Co<+'>13<-'> (u)+Co<+'>23<-'>(u<:f>), 

<:f,BHelv,>Co<+'>23<-'> (u)<:f>+<:f,BHelv,>Co<+'>33 <-'>(u)<:f>,<:f,BHelv,> Co<+'>13<-'> (u)+Co<+'>33<-'> (u), 1) 

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



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,><+!>	<:A182><-!><:f>, pre <:f,BHelv,>u <:f,rSymbol,><\N><:f,BHelv,><<0,1<;><:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073><:f,2Times New Roman CE,>S<\z>radnice bodov kubiky <:f>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>  <:A183><:f,BHelv,>(0)<:f><:f,rSymbol,>=<:f><:A184><:f,rSymbol,>=<:f><:f,BHelv,>P(0)	<:f>	<:f,BHelv,><:A185>(1)<:f><:A186><:f,rSymbol,>=<:f><:f,BHelv,>P(1)	<:f><:f,BHelv,><+!>	<-!><:f><:A187><-'><:A188><-'><-'>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:#396,9073>Vektory doty<\h>n<\m>c v t<\}>chto bodoch 



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A189><:A190>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>	<:A193><:A194>	<:A195><:A196>	<:A191><:A192>	   <:A213><:A214>



<+C><:R>	<:A197><:f,BHelv,>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(-1, 1-2u, -2+ 4u, 0)			<:A199><:f><:f,BHelv,><:A200>



<+C><:f,BHelv,>	<:A198>(u)<:f><:f,rSymbol,>=<:f><:f,BHelv,>(0, -2, 4, 0)<:f>	



<+C>	<:A223><:A201><:A202>



<+C><:S+-3><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>	<:A203>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor doty<\h>nice v bode<:f,BHelv,> P<:f><:A204>		<:A205>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,>Jednotkov<\}> vektor binorm<\a>ly v bode <:f,BHelv,>P<:A207><:f><:f,BHelv,>		<:f><:f,BHelv,><:A206>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Jednotkov<\}> vektor norm<\a>ly v bode  <:f,BHelv,>P<:A208><:f>		<:A209>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,2Times New Roman CE,>Krivosti <\h>iary v bode <:f,BHelv,>P<:A210>	<:f><:f,BHelv,>	<:f><:f,BHelv,>	<:f,2Times New Roman CE,>	Polomer prvej krivosti v bode 

<:f,BHelv,>P<:f><:A212>



<+C><:S+-2><:R1,12,1,720,1,1440,1,2160,1,2835,1,3600,1,4320,1,5040,1,5760,1,6480,1,7200,1,7920,1,8640,><:f,BHelv,>	<:A211>				<:A1>			<:f><:f,BHelv,><:A215>	<:f><:A216>
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������Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( \frac 13\right) =\overline{P_0^{,,}P_1^{,,}}$Times New Roman CE,18,12,0,0,0,0,0

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

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

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

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

$^{\prime }\left( 1\right) =\overline{a_1}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

$3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$3\,\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 1\right) =3\,\overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =3\,\overline{P_0P_1}$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =M.I^T(u)=$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Be_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\BF I\left( u\right) =\left( \matrix F_0\left( u\right)  & F_1\left( u\right)  & G_0\left( u\right)  & G_1\left( u\right) \endmatrix \right) $Arial CE,34,11,0,0,0,0,0

$\BF M=\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_3=\overline{a_1}=\left( x_{a1},y_{a1},z_{a1},0\right) $Arial CE,34,11,0,0,0,0,0

$_\infty P_2=\overline{a_0}=\left( x_{a0},y_{a0},z_{a0},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \left\{ P_0,P_1,\overline{a_0},\overline{a_1}\right\} ,\BF I\left( u\right) \right) $Arial CE,34,11,0,0,0,0,0

$\overset{1}\to{\underset{i=0}\to{\sum }}F_i\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\left( u\right) =\BF M\BF .\BF I^T\left( u\right) =$Arial CE,34,11,0,0,0,0,0

$\infty =P_0\,F_0\left( u\right) +P_1\,F_1\left( u\right) +\overline{a_0}\,G_0\left( u\right) +\overline{a_1}\,G_1\left( u\right) $Arial CE,34,11,0,0,0,0,0

$^{\prime }\left( 0\right) =\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_0}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\left| \overline{t_i}\right| =\left| \overline{P_{i-1}P_{i+1}}\right| $Arial CE,34,11,0,0,0,0,0

$\overline{b_i}=\overline{P_{i-1}P_i},\quad \overline{c_i}=\overline{P_iP_{i+1}}$Arial CE,34,11,0,0,0,0,0

$\overline{P_iA_i}=\overline{b_i}+\overline{c_i}=\overline{d_i}\quad $Helv,34,11,0,0,0,0,0

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

$\overline{a_i}=k\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$k=\frac{\left| \overline{b_i}\right| }{\left| \overline{d_i}\right| }\cos \varphi $Arial CE,34,12,0,0,0,0,0

$=\frac{\overline{b_i}.\overline{a_i}}{\left| \overline{b_i}\right| \left| \overline{a_i}\right| }=\frac{\overline{b_i}.\overline{d_i}}{\left| \overline{b_i}\right| \left| \overline{d_i}\right| }=\frac{\overline{b_i}.\left( \overline{b_i}+\overline{c_i}\right) }{\left| \overline{b_i}\right| \left| \overline{b_i}+\overline{c_i}\right| }$Arial CE,34,11,0,0,0,0,0

$\cos \varphi $Arial CE,34,11,0,0,0,0,0

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

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

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

$\overline{b_i}\overline{d_i}$Arial CE,34,11,0,0,0,0,0

$\left( P_0\quad P_{1\quad }\overline{a_0}\quad \overline{a_1}\right) $Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_2},\overline{P_1P_3}$Helv,34,11,0,0,0,0,0

$-\frac 16u^3+\frac 12u^2-\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$-\frac 12u^3+\frac 12u^2+\frac 12u+\frac 16$Arial CE,34,11,0,0,0,0,0

$+\frac 16u^3$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Co_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\frac 13\left( \frac 12\left( P_0+P_2\right) +2P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 13\left( \frac 12\left( P_1+P_3\right) +2P_2\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 0\right) =\frac 12\left( P_2-P_0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$^{\prime }\left( 1\right) =\frac 12\left( P_3-P_1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\frac 2\delta u^3$Arial CE,34,11,0,0,0,0,0

$\frac{2\beta _1^3}\delta \left( 1-3u+3u^2-u^3\right) $Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [\beta _2+4\beta _1^2+4\beta _1+\left( 6-\beta _1^3-6\beta _1\right) u-$Arial CE,34,11,0,0,0,0,0

$-\left( 3\beta _2+6\beta _1^3+6\beta _1^2\right) u^2+2\left( \beta _2+\beta _1^3+\beta _1^2+\beta _1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\frac 1\delta [2+6\beta _1u+\left( 3\beta _2+6\beta _1^2\right) u^2-$Helv,34,11,0,0,0,0,0

$2\left( \beta _2+\beta _1^2+\beta _1+1\right) u^3]$Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Ba_{i3}\left( u\right) =1$Arial CE,34,11,0,0,0,0,0

$\delta =\beta _2+2\beta _1^3+4\beta _1^2+4\beta _1+2\neq 0$Arial CE,34,12,0,0,0,0,0

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

$\overset{3}\to{\underset{i=0}\to{\sum }}h_iP_iPl_{i3}\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

$H\left( u\right) =\overset{3}\to{\underset{i=0}\to{\sum }}h_iPl_{i3}\left( u\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\frac{\overline{R}\left( u\right) }{H\left( u\right) }=\left( \frac{X\left( u\right) }{H\left( u\right) },\frac{Y\left( u\right) }{H\left( u\right) },\frac{Z\left( u\right) }{H\left( u\right) },1\right) =\left( x\left( u\right) ,y\left( u\right) ,z\left( u\right) ,1\right) $Arial CE,34,11,0,0,0,0,0

$\overset{3}\to{\underset{i=0}\to{\sum }}Pl_{i3}\left( u\right) =1$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iP_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{\overline{R}\left( u\right) }{H\left( u\right) }$Arial CE,34,11,0,0,0,0,0

$\overset{2}\to{\underset{i=0}\to{\sum }}h_iBe_{i2}\left( u\right) $Arial CE,34,12,0,0,0,0,0

$\frac{|\overline{PO}|}{|\overline{P_1O}|}$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}\left( 1\right) =\overline{^2r}\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =k\,\overline{^2r}^{\prime }\left( 0\right) ,k\neq 0$Arial CE,34,11,0,0,0,0,0

$\overline{^1r}^{\prime }\left( 1\right) =\overline{^2r}^{\prime }\left( 0\right) $Arial CE,34,11,0,0,0,0,0

$\left( P_0\ P_1\ \overline{a_0}\ \overline{a_1}\right) ,\left( P_1\ P_2\ k\,\overline{a_1}\ \overline{a_2}\right) $Arial CE,34,11,0,0,0,0,0
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�J�z�Ô�Â�d�D�B�z�Ô�H���Helv��¸�„�«�•�«�¦�«�³�¸�³�É�³�Ú�"ˆÿ�������ç����0������ó�O�”�P���C�ó�O�”�P�
������Arial CE,34,11,0,0,0,0,0

$\overline{a_0}\ \overline{a_1}$Arial CE,34,11,0,0,0,0,0

$\overline{a_1}\ \overline{a_2}$Arial CE,34,11,0,0,0,0,0

$\overline{a_2}\ \overline{a_3}$Arial CE,34,11,0,0,0,0,0

$\overline{a_3}\ \overline{a_4}$Arial CE,34,11,0,0,0,0,0

$\overset{k}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overset{n}\to{\underset{i=0}\to{\sum }}Pl_i(u)=1$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}\ \ \overline{P_2P_3}$Arial CE,34,11,0,0,0,0,0

$\overline{P_0P_1}=P_1-P_0=(1,0,1,0)\quad \overline{P_2P_3}=P_3-P_2=(-1,0,1,0)$Century Schoolbook,18,12,0,0,0,0,0

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

$\overline{P_0P_1}$Arial CE,34,11,0,0,0,0,0

$\overline{P_2P_3}$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

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

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

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

$\overline{r}^{\prime }$Century Schoolbook,18,11,0,0,0,0,0

$\sqrt{\frac 94+1}=\sqrt{\frac{13}4}=\frac{\sqrt{13}}2$Century Schoolbook,18,12,0,0,0,0,0

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

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

$\left( \frac 12\right) =\left( \left| \matrix \frac 32 & 1 \\ 0 & 0\endmatrix \right| ,-\left| \matrix 0 & 1 \\ -2 & 0\endmatrix \right| ,\left| \matrix 0 & \frac 32 \\ -2 & 0\endmatrix \right| ,0\right) =$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) |=\sqrt{4+9}=\sqrt{13}$Arial CE,34,11,0,0,0,0,0

$=\left| \matrix 0 & \frac 32 & 1 \\ -2 & 0 & 0 \\ 0 & -12 & 0\endmatrix \right| =24$Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}(\frac 12)=\frac{\overline{\,r\,}^{\prime }\left( \frac 12\right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| }=\frac{\left( 0,\frac 32,1,0\right) }{\frac{\sqrt{13}}2}=(0,\frac 3{\sqrt{13}},\frac 2{\sqrt{13}},0)$Arial CE,34,11,0,0,0,0,0

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

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

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

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

$\left( \frac 12\right) =P\left( \frac 12\right) =\left( \frac 14,\frac 12,\frac 12,1\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( 0,\frac 32,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) =\left( -2,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

$\overline{r}^{\prime \prime }$Century Schoolbook,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime }\left( \frac 12\right) \,\overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Helv,34,12,0,0,0,0,0

$\frac 12$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$P\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =$Arial CE,34,11,0,0,0,0,0

$\frac{\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) }{\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| }=\frac{\left( 0,-2,3,0\right) }{\sqrt{13}}=\left( 0,-\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \right| ^3}=\frac{\sqrt{13}}{\left( \frac{\sqrt{13}}2\right) ^3}=\frac 8{13}$Arial CE,34,11,0,0,0,0,0

$^1\rho =\frac 1{^1k}=\frac{13}8$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^2k=\frac{\left( \overline{\,r\,}^{\prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \ \overline{\,r\,}^{\prime \prime \prime }\left( \frac 12\right) \right) }{\left| \overline{\,r\,}^{\prime }\left( \frac 12\right) \times \overline{\,r\,}^{\prime \prime }\left( \frac 12\right) \right| ^2}=\frac{24}{13}$Times New Roman CE,18,14,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( \frac 34,\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

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

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

$\left( \frac 12\right) =\left( 0,\frac 32,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac 32$Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -6,0,0,0\right) $Helv,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=$Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) \times $Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =216$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,1,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,0,1,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac 83$Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56+\frac 12u-\frac 12u^2,\ \frac 16+\frac 12u+\frac 12u^2-\frac 13u^3,\frac 23-u^2+\frac 23u^3,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 56,\frac 16,\frac 23,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$=\left( \frac 56,\frac 56,\frac 13,1\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( \frac{23}{24},\frac 12,\frac 12,1\right) =P\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( u\right) =\left( \frac 12-u,\frac 12+u-u^2,-2u+2u^2,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) =\left( 0,\frac 34,-\frac 12,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 0\right) =\left( \frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( 1\right) =\left( -\frac 12,\frac 12,0,0\right) $Century Schoolbook,18,12,0,0,0,0,0

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

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

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

$\left( \frac 12\right) =\left( -1,0,0,0\right) $Century Schoolbook CE,18,11,0,0,0,0,0

$\overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) =$Century Schoolbook CE,18,11,0,0,0,0,0

$\left| \overline{r}^{\prime }\left( \frac 12\right) \times \overline{r}^{\prime \prime }\left( \frac 12\right) \right| =\frac{\sqrt{13}}4$Century Schoolbook CE,18,11,0,0,0,0,0

$\left[ \overline{r}^{\prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime }\left( \frac 12\right) \ \overline{r}^{\prime \prime \prime }\left( \frac 12\right) \right] =2$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{\,t\,}\left( \frac 12\right) =\left( 0,\frac 3{\sqrt{13}},-\frac 2{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\overline{b}\left( \frac 12\right) =\left( 0,\frac 2{\sqrt{13}},\frac 3{\sqrt{13}},0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$\overline{n}\left( \frac 12\right) =\left( -1,0,0,0\right) $Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Arial CE,34,11,0,0,0,0,0

$^1k=\frac{16}{13}$Arial CE,34,11,0,0,0,0,0

$\left( \frac 12\right) $Century Schoolbook,18,12,0,0,0,0,0

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

$\left( \frac 12\right) |=\frac{\sqrt{13}}4$Arial CE,34,11,0,0,0,0,0
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