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Polje smeri
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Eulerjeva metoda

xo=a, Yo=A, h=xt1—x, Yiy1=yi+ hf(x,yi),

i=0,...,n, néeN.
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Program
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Program

h
h
b
h
b

[y, x]
Vhod:

ya: zacetnih pogoji v a, n: stevilo podintervalov

= euler(f,I,ya,n); y’=f(x,y), y(a)=ya.
f:funkcija f(x,y), I:interval [a,b]

Izhod: x:delitev intervala I

y:

y(x) v notranjih tockah intervala in na robu
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Program

% [y,x] = euler(f,I,ya,n); y’=f(x,y), y(a)=ya.

% Vhod: f:funkcija f(x,y), I:interval [a,b]

% ya: zacetnih pogoji v a, n: stevilo podintervalov
% Izhod: x:delitev intervala I

% y: y(x) v notranjih tockah intervala in na robu

function [y,x] = euler(f,I,ya,n);
h = (I(2)-I(1))/n; y = zeros(length(ya),n+1);
y(:,1) = ya(:);
x = linspace(I(1),I(2),n+1);
for i = 2:n+1
y(:,1) = y(G,i-D+h*f (x(i-1),y(:,i-1));
end;
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Modificirana Eulerjeva metoda

y():A, h:XH_]_—X,', IZO,

h h
Yisi=Yi+ hf(i+ =, yi + Ef(xia)/i))'

2
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Program

function [y,x] = modeuler(f,a,ya,n)

h = (I(2)-I(1))/n;
y = zeros(length(ya),n+1);
y(:,1) = ya(:);
x = linspace(I(1),I(2),n+1);
for i = 2:n+1
k1 = £f(x(i-1),y(:,i-1));
k2
y(:,1) = y(:,i-1)+h*k2(:);
end;

f(x(i-1)+h/2,y(:,i-1)+h/2%k1(:));
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Crank-Nicholson in leapfrog
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Crank-Nicholson in leapfrog
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Crank-Nicholson in leapfrog

I =[a,bl, xo=a, yo=y(x), h= , Xi=xo+ih

Crank-Nicholson

h
Yisr =Yit 5 (f(xi, yi) + f(Xiy1, Yit1)) -
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Crank-Nicholson in leapfrog

I =[a,bl, xo=a, yo=y(x), h= , Xi=xo+ih

Crank-Nicholson

h
Yisr =Yit 5 (f(xi, yi) + f(Xiy1, Yit1)) -

Leapfrog

Yit1 = Yi—1 + 2hf(x;, yi).
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Program Crank-Nicholson

function [y,x] = cranknicholson(f,I,ya,n);
m = 20; e = 1e-10; h = (I(2)-I(1))/n;
y = zeros(length(ya),n+1);
y(:,1) = ya(:);
x = linspace(I(1),I(2),n+1);
for i = 2:n+1
ff = £(x(i-1),y(,i-1)); yy = y(:,i-1);
for j = 1:m
yit = y(:,i-1)+h/2x(££+£ (x (1) ,yy));
if abs(yy-yit) < e break; end; yy = yit;
end;
y(:,1) = yit;
end;
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Program leapfrog

function [y,x] = leapfrog(f,a,ya,n)

h = (a(2)-a(1))/n;

y = zeros(length(ya),n+1);
y(:,1) = ya(:);

x = linspace(a(l),a(2),n+1);
k1 = £(x(1),y(:,1));

k2
y(:,2) = y(:,1)+h*xk2(:);
for i=3:n+1

y(:,1) = y(:,i-2)+2%h*f (x(i-1) ,y(:,i-1));

end;

f(x(1)+h/2,y(:,1)+h/2%k1(:));
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Primeri

Resi diferencialno enatbo y’ = —2xy, interval | = [—1, 3], &tevilo

podintervalov n = 40, zaletni pogoj y(—1) = =, na vse &tiri
e

nacine. lzpi$i vrednosti za posamezno metodo v x = 0.
f=inline (’-2*x*y’,’x’,’y’);

a=[-1,3]; yO=exp(-1); n=40;

[y,x]=euler(f,a,y0,n); figure; plot(x,y);
[y,x]=modeuler(f,a,y0,n); figure; plot(x,y);
[y,x]=cranknicholson(f,a,y0,n); figure; plot(x,y);
[y,x]=leapfrog(f,a,y0,n); figure; plot(x,y);

0.00000, 1.03064; 0.00000, 1.00144;
0.00000, 0.99667; 0.00000, 1.00000;
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Rezultati

Primerjava rezultatov: modra: Euler, zelena: Crank-Nicholson,
in rumena: toc¢na resitev.
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