Curvas paramétricas en 3D:
ezplot3

» Funcién ezplot3('x(t)', 'y(t)', 'z(t)", [ini fin])
eZplOt3(ICOS(t) ', fle S Vien been Tode Deckon ndow  Help
t*sin(t)’,'sqrt(t)’,

* Por defecto:
rango 0..2*pi
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Curvas paramétricas en 3D: plot3

* Funcién plot3(x,y,z,opcions)

* X, Yy, Z: vectores coas coordenadas dos puntos
(ecuacions parameétricas); opcidns: as mesmas
que plot

+ Exemplo;
t=0:0.1:6*pi:
x=sqrt(t). *sin(5*%t); "
y=sqrt(t).*cos(5%t); *| %
Tt D :

plot3(x,y,z)
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Curva animada en 3D: comet3

* Sintaxe: comet3(x,y,z)
* Vectores x,y,z da mesma dimension

* Lonxitude elevada para que
a animacion sexa lenta

 Exemplo: t=0:0.0001:10*pi;
comet3(sin(t),cos(t),sqrt(t))

« Moi util para visualizar
movementos en 3D
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Superficies en 3D:
ezmesh, ezsurf

* Funcién ezsurf('f(x,y)',[xmin,xmax,ymin,ymax]), e
ezmesh

o Ex: ezsurf('yv/(1 + x~2 + y~2)',[-5,5,-2*p, Z*p/])

File  Edit  Miew [nsert Tools Desktop  Window  Help

e Tamén funcidns NS AL VOB RA-|A[0B| 8D

Wil + 5+ )

ezmesh(...) e
ezmeshc(...), con
contornos no plano
XY
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Superficies en 3D: mesh

Ecuacion normal (explicita): z = f(x, y)
1. [X Y]=meshgrid(x, y) ou [X Y]=meshgrid(x)

- X,y: vectores cos puntos en coordenadas. Ex: se 0s
intervalos de representacién son [0,1] para x e [-1,1]
para y, podemos ter: x=0:0.1:1 e y=-1:0.1:1;

- X,Y: matrices coas coordenadas de tddolos puntos do
plano XY para os cales se calcula z = f(x,y)

2. Calculode Z: Z = f(X, Y). A expresion f debe estar
vectorizada (operacions .* ./ .")

3. Representacion: mesh(X, Y, Z)
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Superficies en 3D: mesh

2
 Exemplo: funcién z= ;<y > en [-5,5]x[-5,5]

X +y
x=[-5:0.1:5];y=[-5:0.1:5];

[X Y] = meshgrid(x, y);
Z=XXY"2. /(X "2+ Y2 4+ eps);
mesh(X, Y, Z)
xlabel('x');ylabel('y');

zlabel('Z')

1 1 1
[ [R8] — o = r-a L]
"l i I3 I3 L i rl
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Superficies en 3D: surf, contour

 Tamén se pode
emprega-la funcion
surf(X,Y,Z), que rechea
a superficie

e Contorno: contour(X,Y.Z,n)

contorno da superficie 3D
sobre o plano XY; n=n2 niveis
do contorno (opcional)

 Mapa de calor: contourf(Z,n)

X = linspace(-2*pi,2*pi);
[X,Y] = meshgrid(x);

Z = sin(X)+cos(Y);
contourf(Z)
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Superficies en 3D

x=-3:0.25:3 z=F(x,y)=1.8"2*"**"".sinx-cosy

[X Y] = meshgrid(x);
Z=1.8.7(-1.5*sqrt(X.”2+Y.72)).*cos(0.5*Y).*sin(X);
meshc(X,Y,.Z); contour3(X,Y,Z,20)
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Outras graficas

% n? de puntos

Esfera: sphere(50)

%r= vector cos radios

t=0:0.1:pi;
r=1+sin(t);

* Cilindro: cylinder(r)
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Outros diagramas 3D

 Diagrama de barras 3D
y=[123;,456;789]; bar3(y)

« Tarta 3D (sentido antihorario): x e s deben ter igual
lonxitude .
s=[120 1]; %separacion o filass
pie3(x); pie3(x, s) @ I A

9% a1%

c
0.
1
2
columnas
£a%

Calculo numérico con Matlab Gréaficos tridimensionais 10

163




Exerciclos

Representa as seqguintes curvas e superficies 3D:
1) f(x,y):sen@) X,y€[-20,20]

2)x(t) = cos t)—( t+s¥en t; y(t) = sent-tcost; z(t) = t2

3)x(6) =1 + cos 0; y(6) =1 + sen 0; z(6)=46

4) z=Ff(x,y)= Zsm[ (2n—1)x x|sinh|{(2n—-1)n y|, x, y€[-0.1,0.1]

5)z=-x%/4- 2/4 xy €[-4,4] (fai o contorno 3D)

6)z=(y+3)°+1.5x%-x%y, x,ye[-3,3] (idem)

/)x(t)=2cos(2t), y(t)=2sen(2t), z(t)=t
8) z= =, X,y€[-0.1,0.1]

X’ +y
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Solucidons aos exercicios (I)

1)ezmesh('sin(x™~2 + y"2)/(x"~2 + y™2)'); ou ben: [X Y] =
meshgrid(-20:0.1:20); Z = sin(X.”2 + Y.72)./(X.7"2 + Y. 2)
mesh(X, Y, Z)

2) ezplot3(‘cos(t)-t*sin(t)','sin(t)-t*cos(t)','t”2',[0 10*pi]); ou
ben: t = 0:0.1:10*pi; x= cos(t) - t.*sin(t); y = sin(t) -
t.*cos(t), z= t.*t; plot3(x, y, z)

3) ezplot3('1+cos(t)','1+sin(t)','4*t',[0 10*pi]) ou ben: t =
0:0.1:10*pi; x= 1+cos(t); y=1+sin(t); z=4*t; plot3(x, y, z)

4) [X Y] = meshgr/d( 0.1:0.005:0.1); Z = f(X, Y); mesh(X, Y, Z)

function z = f(x, y)
z=0;
forn=1:10
zZ =z + sin((2*n - 1)*pi*x).*sinh((2*n - 1)*pi*y);
end
z = z/pi;
end
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Solucidons aos exercicios ()

5) ezmesh('-x"~2/4 - y™~2/4',[-4 4])
ou ben: [X Y] = meshqgrid(-4:0.1:4); Z=-X."2/4 -Y.”2/4;
meshc(X, Y, Z)

6) ezmesh('(y+3)"3 + 1.5x72*y',[-3 3])
ou ben: [X Y] = meshgrid(-3:0.1:3); Z = (Y + 3).72 +
1.5*X. 72 - X.72.*%Y; meshc(X, Y, Z)

/) ezplot3('2*cos(2*pi*t)','2*sin(2*pi*t)','t", [0 pi])

ou ben: t = 0:0.1:2*pi; x = 2*cos(2*pi*t); y = 2*sin(2*pi*t);
z =t plot3(x, y, z)

8) ezmesh('x/(x~2 + y~2)',[-1 1])

ou ben: [X Y] = meshgrid(-1:0.1:1); Z = X./(X.”2 + Y. 2);
mesh(X, Y, Z)
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