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>
Exercice 4 Condition de diagonalisation

> restart: with(linalg):

Warning, the protected names norm and trace have been redefined and unprotected

> A:=matrix(5,5,[a,0,0,0,b,0,a,1,b,0,0,0,c,0,0,0,b,1,a,0,b,0,0,0,a]);

@ 0 0 0
1] @ 1 b 0
4= q 0 ¢ 0 0
0 b 1 @ 0
Lsy 0 0 0 ol
> r:=eigenvects(A);
r=[+e2{[1,0,0,0,1,[0,1,0,1,01}], [, 1, {0, Lc-a- b, 1,01}], b +@,2, {[0,-1,0,1,00, [-1,0,0,0, 1]}]
> P:=transpose(matrix(5,5,[op(r[1][3]),0p(r[21[3]),0p(r[31[3])]));
10 0 0 -1
01 1 40
=l 0 -q- 1] 0
01 1 1 0
L1 0 0 0 1]
> B:=simplify(evalm(inverse(P)&*A&*P));
[b+a 0 0 07
0 b+a 0 0 0
B=| ¢ ¢ 0 0
0 0 b+a 0
0 1] 0 -b+al

>
Exercice 5 Valeur approchée d'une somme

> restart: s[2]:=evalf(In(2)/4):

151/05/Thursday 20h56

> for k from 2 to 100 while evalf(In(k)/(k”*2))>0.001 do s[k+1]:=s[k]+(-1)*(k+1)*In(k+1)/((k+1)"2) od:

> (evalf(s[k-1],5), evalf(s[k],5), k);

>
Exercice 6 Détermination d'un commutant

> restart: with(linalg):
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Warning, the protected names norm and trace have been redefined and unprotected

> A:=matrix(3,3,[a,b,c,b,a,b,c,c,a]);

> M:=matrix(3,3,[seq(x[k],k=1..9)]);

> P:=evalm(A&*M-M&*A):

> eq:=(i,j)->P[i,j]=0;

> r:=solve({seq(seq(eq(i,j),j=1..3),i=1..3)},{seq(x[k],k=1..9)});

expthrgtex

a b
4= p a
¢ ¢
1 *a
M= X4 X5
Xz g

eqg =({,7) = Pz',j =

exnthrgtex

X3
%6

Xy

0

brj-cxgten

ngs+bcx9-bcx1+c2xg-chl

PE T T R R T e T e BT 0 N T p 5= B LKy = xgtxy Hag, Xy = ch
> assign(r);
> x[1]:=x: x[8]:=y: x[9]:=2z:
> S:=matrix(3,3,[seq(x[k],k=1..9)]);
2 2, .2
X biptbez-bexte z-cx txty
ch
i cx+bptez br-cztex cx+bytee
¢ b c
Y » 2

>

On conclut que si be est non nul la dimension est 3

Exercice 7 Vecteurs propres fixés

> restart: with(linalg):

Warning, the protected names norm and trace have been redefined and unprotected

> P:=matrix(3,3,[1,1,1,1,2,1,1,1,-1]);

> det(P);
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> A:=matrix(3,3,[a,1,b,1,c,d,e,f,1]);

> B:=evalm(inverse(P)&*A&*P):

> r:=solve({B[1,2]=0, B[1,3]=0, B[2,1]=0, B[2,3]=0, B[3,1]=0, B[3,2]=0},{a,b,c,d,e,f});

r={f=1,b=3a=0e=-4¢=0,d=-3}

> assign(r):

> RA:=evalm(matrix(3,3,[a,1,b,1,c,d,e,f,1]));

> evalm(inverse(P)&*RA&*P);

>
Exercice 8 condition de diagonalisation

> restart: with(linalg):

Warning, the protected names norm and trace have been redefined and unprotected

> A:=matrix(4,4,[1,0,0,0,a,1,0,0,b,c,2,0,d,e,f,2]);

1 0
@ 1
4=
b ¢
d e
> eigenvects(A);
[2.2,{[0,0,0,1]31. [
> Id:=diag(1,1,1,1):
> B:=evalm((A-1d)&*(A-2*1d));
0
-2
8=
ca
ea+fb
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>

A est diagonalisable si et seulement si B=0 d'ou la condition nécessaire et suffisante a=f=0

Exercice 9

> restart: ps:=(P,Q)->sum((subs(x=k,P))*(subs(x=k,Q)), k=0..4);

> P0:=interp([0,1,2,3,4],[1,2,1,2,4],x);

> P1:=sort(P0-a-b*x-c*x"2);

4
ps =(F,h = z subs(x=1Fk, P) subs(ix=1¥, {J
k=0

P0;=.ix4+23 x3.Ex2+§x+1

24 12 24 12

5 4,23 3 2 127 2 55

Pil=-_x" +x -x"¢c-bx-__x"-a+Zx+1
12 24 12

> eq:=i-> ps(P1,x"i)=0;

> r:=solve({eq(0),eq(1),eq(2)},{a,b,c});

> assign(r); resultat:= a+b*x+c*x"2;

>

24

eq =1 — ps(Pl, xi) =0

resulfat = 2_8 Ex+ ng

5 35 7

Exercice 10 Condition pour qu'un polyndéme ait une racine de module 1

> restart: P:=xA+xA3+a*x 2+x+2;

P=xt4xi+ax®+x+2

> Q:=sort(expand((x*2+b*x+c)*(xA2+d*x+1))):

> eq:=k->coeff(P,x,k)=coeff(Q,x,k):

> r:=solve({eq(0),eq(1),eq(3)},{b,c.d});

> assign(r); solve(eq(2),a);

> solve(x*2+b*x+c,x);
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'
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> solve(x*2+d*x+1,x);
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