Seminar 11

Zadani a vykresleni krivek
Explicitni zadani
y =f(x)

y = @(x) sin(x) + sin((10.0 / 3.9) .* x);
figure,
'FplOt(y: ['10: 19])3
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T
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Imlicitni zadani
f(x,y)=0

figure,
fp = fimplicit(@(x,y) y.*sin(x) + x.*cos(y) - 1);
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Parametrické zadani
X = X(1)

y =y(t)

xt = @(t) sin(2*t);
yt = @(t) sin(3*t);

figure, fplot(xt,yt,[-5,5]);



Interpolaéni krivky
vystup_y = interpl(vstup_x, vstup_y, vystup_x, metoda);

vstup x = [1 23456 7 8];
vstup_y = [14344321];
vystup_x = 0:.2:10;

Linearni interpolace

vystup_y = interpl(vstup_x,vstup_y,vystup_x,'linear');
figure, plot(vstup x,vstup_y, 'o',vystup x,vystup y, ':.");
xlim([@ 2*pi]);

ylim([-1 5])

title('Interpolace - linearni');



Interpolace - linearni
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Kubicka interpolace

vystup_y = interpl(vstup_x,vstup_y,vystup x, 'cubic');

figure, plot(vstup x,vstup y,'o',vystup x,vystup vy, :.

xlim([@ 2*pi]);

ylim([-1 5])
title('Interpolace - kubicka');

");




Interpolace - kubicka
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Spline interpolace

vystup_y = interpl(vstup_x,vstup_y,vystup x, 'spline');
figure, plot(vstup x,vstup_y, 'o',vystup x,vystup y,':.");
x1lim([© 2*pi]);

ylim([-1 5])

title('Interpolace - spline');




Interpolace - spline
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Hermitovské kubiky

Pit) = (27 -3+ V) By + (17 - 207 + )i + (-27 +32)P) + (- 2y

t = linspace(9,1,100);
% bod PO = [x1, y1]

x1 = 0; yl = 0;

PO = [x1 y1];

% bod P1 = [x2, y2]

X2 = 1;y2 = 5;

P1 = [x2, y2];

uhell 76;

uhel2 -18;

velikostl = 10;

velikost2 10;

p@ = velikostl * [cosd(uhell) sind(uhell)];
pl = velikost2 * [cosd(uhel2) sind(uhel2)];

PO + po;
P1 + pil;

ppo
ppl

X = (2%t.A3 - 3*t.A2 + 1)*PO(1) + (t.A3 - 2%t.72 + t)*pO(1) + (-2*t.A3 + 3%t.A2) *
P1(1) + (t.”3 - t.72)*pl(1);



Y = (2%t.A3 - 3%t.A2 4+ 1)*¥PO(2) + (t.73 - 2%t.A2 + t)*po(2) + (-2*%t.A3 + 3%t.A2) *
P1(2) + (t.”3 - t.72)*p1(2);

figure, plot(X,Y,'-")

hold on

plot([x1 ppe(1)], [yl ppo(2)], 'r--")
plot([x2 pp1(1)],[y2 pp1(2)],'r--")
xlim([-5 5]);

ylim([-5 20]);

hold off
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Ukol 1

Jak uréime navaznost Hermitovskych kubik? Své tvrzeni vyzkouSejte.

Aproximacéni krivky
Beziérovy kiivky

Naivni algoritmus.

Ukol 2

Naprogramujte funkci B = bezier(t,P) implementujici naivni algoritmus pro vypocet aproximacni Beziérovy
kubiky. Funkce pro zadané t a vektor 2 x 4 kontrolnich bodu (P) vrati bod B. Pro vypocet kombinacniho Cisla
muzete pouzit funkci nchoosek ().



Pro nasledujici kéd byste méli dostat nasledujici vysledek.

b=1[1;
P = [0 10 20 30;
0 10 15 0];
for i =0 :0.1:1
b = [b, bezier( i, P )];
end
figure,
plot(P(1,:), P(2,:));
hold on;

plot(b(1,:), b(2,:));
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hold off

Rekurzivni algoritmus de Castlejau

P = [0 10 20 30;
0 10 15 0];
t =1/2;

for n =1 : 4 % pocet iteraci



figure, plot(P(1,:), P(2,:)); % vykresleni kontrolnich bodi

hold on;
B = bezierCastlejau(P, n, t);
hold off;

end
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figure,

plot(P(1,:), P(2,:));
hold on;

plot(B(1,:), B(2,:));
hold off
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Ukol 3

VyzkouSejte rizné navaznosti Beziérovych kubik.

Pomocné funkce

function B = bezierCastlejau(P, n, t)

% pokud je n = 1 spocitame pouze stredni bod a dale nedelime
PO1 = (1 - t) * P(:, 1) + t * P(:, 2);

P12 = (1 - t) * P(:, 2) + t * P(:, 3);
P23 = (1 - t) * P(:, 3) + t * P(:, 4);
PO12 = (1 - t) * POl + t * P12;
P123 = (1 - t) * P12 + t * P23;

PO123 = (1 - t) * PO12 + t * P123;

Bl = [P(:, 1) POl Po12 Po123];
B2 = [P@123 P123 P23 P(:,4)];
plot(Bl(l, :): Bl(z) :): '0'|);
plot(BZ(l, :): BZ(ZJ :)) '0'|)3
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if(n == 1)
% bod na krivce
B = PO123;
else
B = [bezierCastlejau([P(:, 1) POl Pe12 P@123], n-1, t) PO123
bezierCastlejau([PO123 P123 P23 P(:,4)],n-1, t)];
end
end
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