V¥ 3. Intégration numérique

V 3.4 Exercices
\ 4 Exercice 17

|:> retart .
[ > intrecd == proc( f,a,b,N)
local /1 :
_ (b—a)
h = ~ :
h-add (subs(x=a + k-h,f),k=1..N):
end proc:
> intrecd (1,0,2,10);

> evalf (intrecd (x, 0, 1, 10000));
0.5000500000

YV Exercice 15
> inttrap :=proc( f,a, b, N)
local 4, s :
B o= (b——a) :

N

5 = %-(subs(xza,f) +subs(x=0b,1) ) +

h-add (subs(x=a + k-h,f),k=1.N—1):
s

_ end proc:
> inttrap(1,0, 2, 10);
2
> inttrap (x, 0, 1, 10);
1
2
> evalf(intlmp(xz, 0,1,1000));
0.3333335000
[ 1
> evalf( ?),
0.3333333333
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YV Exercice 16

B intsimp :=proc( f,a,b,N)
local / :
(b—a)
h = :
N
h
aa’a’( ?-subs(xz a-+2khf)+
h
3 subs(x=a+ (2-k+ 1)-h,f) +
h N
3—-subs(x=a + (2°k+ 2)-h,f),k=0..7 — 1] :
_ end proc:
> intsimp(1,0, 2, 10);
2
> intsimp(x, 0, 1, 10);
1
2
> intsimp(xz, 0,1, 10);
1
3
> intsimp(x3, 0,1, 10);
1
4
> evalf(intsimp(x4, 0,1,100));
0.2000000013
[ 1
> evalf[ ?),
0.2000000000
B
¥ Exercice 20
[~ p= [0, 19.5, 35, 45, 40.5, 25, 20.5, 29, 27, 12.5,0];
N = nops(V) — 1;
V=10, 19.5, 35, 45, 40.5, 25, 20.5, 29, 27, 12.5, 0]
N:=10
> fi= x—x’:
V2 :=map(f,V);
V2 =10, 380.25, 1225, 2025, 1640.25, 625, 420.25, 841, 729, 156.25, 0]
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4.
> 5= add(%-VZ[Zk—i— 1]+ 3—h-V2[2-k+ 1+1]+

%-V2[2-k+2 + 1],k=0.% - 1);
s = 80.46333331

1
> Vims = sqrt s |;
rms sq (b—a S],

Vims = 28.36605953

>

V¥ S. Equations différentielles

¥ 5.4 Implémentation

[> #Méthode d'Euler explicite
> euler2 :=proc( f,y0,t0, T, N)
local £, y, n;
_ (I—-w)
h = ~ :
yi=array(0.N):
y[0] =)0
fornfromOto N — 1 do
yvint1]=y[n]+hf({t0+nhy[n]):
od:
end proc:

>
:> #Methode de Runge
> runge :=proc( f, 0,10, T, N)
local 4, y, n, ki, k2,

_ (I—10)
h = N :
yvi=array(0.N):
y[0] = y0:

fornfromOto N — 1 do
kl == f(t0+n-h,y[n]):
h h
k2 :=f[10+n-h+ E,y[n]—i— ?k]j :
ypn+1]=y[n]+ hk2:
od:
end proc:
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>
;> #Methode de Runge-Kutta d'ordre 4
> runge :=proc( f, 0,10, T, N)

local 4, y, n, ki, k2, k3, k4;

(T —10)
h:= ———
N
yi=array(0.N):
y[0]=)0:
fornfromOtoN—ldo
kl == t0+nhy[n]):
h
k2:=f [t0+nh+ ,y[n]—i—;-klj:
h
[10+nh+ ?,y[n]-l——ij:
4:=f(t0+ (n+ 1)-h,y[n]+hk3):
h-(kl +2-k2 + 2-k3 + k4
yIn+ 17 = y[n]+ = - L,
od:
end proc:



