Curso Métodos Numéricos

27\ | Tema Ecuaciones Diferenciales Ordinarias

R & Laboratorio

“/| Profesor Pantoja Carhuavilca, Hermes

1.

4, desarrollar

ay =t —2y, 0<t<1, y(0)=—0.08, comh=0.25

by =1+(t—-y)? 2<t<3, y2) =1,comh=0,5

cy =1+y/t, 1<t<2, y(l)=2,comh=0,25

d y =cos(2t) +sen(3t), 0<t<1, y(0)=1comh=0.25
Solucién:
Utilizando Euler:

Utilizando el método de Euler, Taylor, Runge Kutta de orden 2y
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1 function [z]=euler(f,a,b,y. h) -
2= t=[a:h:b];
2= n=length(t) ;
= z=[a,y']l; i
il for i=l:n-1
6 — y=y+h*feval (f,t (1) ,y):
7 — z=[z;t(i+l) y'l; |
83— end
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11— f=inline('t*exp (3*t)-2*y','t','y") E
e h=0.25 -
o= a=0,b=1 -
4 — y0=-0.08 -
5— z=euler(f,a,b,y0,h) =
6 %Graficando
= xx=[0:0.01:1]; -
8 — p=polyfit(z(:,1),z(:,2) ,length(z:1)-1);
9 — yy=polyval (p, xx) ;
10 — plot (xx,yy)
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1 Ellfunction [z]=tayloxr2(f,df,a,b,y,h) =
2 - t=[a:h:b]; -
3 - n=length(t) ;
= z=[a,y']l;
5 — [|for i=1l:n-1
6 — y=y+h*feval (£,t (i) ,y)+h*2/2%feval (df,t (i) ,y)
7 - z=[z;t(i+l) y'l; -
B — —end
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1 [|function [y]=rk2s(f,a,b,u,h) -

2) | t=a:h:b;

il 3 — n=length(t); y=[t(1) ul;

| 4- for i=1l:n-1

| e kl=h*feval (f,t (i) ,u);

fi = kZ2=h*feval (f,t (i) +h,u+kl) ;

i~ u=u+l/2* (k1+k2) ; i

g = v=[y ;t(i+l) ul; i
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1 function [yl=rkds(f,a,b,u,h) =

2 - t=a:h:b;

3 — n=length(t) ; y=[t(1) ul;

| 4 for i=l:n-1

| 5= kKl=feval (£, t (i) ,u);

6 — k2=feval (f,t(i)+h/2,u+h*kl/2) ;

T — k3=feval(f,t(i)+h/2,u+h*k2/2) ; i

8 — kd4=feval (f,t (i) +h,u+h*k3) ;

9 — u=u+h/6%* (k1+2*k2+2*k3+kd) ; i
10 — y=[y ;t(i+l) ul; =
11 — end
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Resolver el sistema de ecuaciones diferenciales en el intervalo [0,1] con
h=0.5 utilizando el método de Runge Kutta de segundo orden y de
cuarto orden.

6 A
G =y
< 2(0) =0, y(0)=1
dy  _
a7
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1 function [z]=fu(t,u) .
2 — ul=u(l) ;
Bl uz2=u(2) ;
4 — fl=-u2; =
1 f2=ul;
6 — z=[£f1 £2];
7 o
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>> z=rk2s("fu’,0,1,[0 11,0.5)

0 0 1.0000
0.5000 -0.5000 0.8750
1.0000 -0.8750 0.5156



La ecuacidon de Van der Pol es

y +(1—y)y +y=0

Con las condiciones iniciales y(0)=0.5, y’(0)=0. Obtener los valores de y,
v,y en t=0.4, usando el método de Runge Kutta de orden 2.



