


Exercice A

SoitdEIR u
. p JP +0

E(p) =XPi. e p(X+ 1) -p(x) = XP(x)

P = a-X +... + a, X +20 an + 0

P(X+ 1) = an(X+1)" +... + do

= (n(X" + nx
* +

+... + 1) f
=

- + do

=anX + - -.
+ ao
-

termes le dey In=1

p'(X) = nanXa-

E(P)(X) = anX"+
en+

= danXn +...
me

deg In -

= An = Nan => X = 1 la scale vale propee.
anP

P(1) = 1 donc Sp(E) = -23

I Soit p + 0 +
y

[(P) = P

Supposons par l'absevide que deg(p) = 2

p(X) = anX" + an,X + an -2X*
P(X+ 1) = an(X+1) + an -(X + 1*" + an -2(X+14

2

+ P(X
*3)

= an(X" +nX + (2)X"
- 2

+ 0(X
*

-3)

+ an- (X
**

+ (n - 1X
* 2

+ 0(X
*3)

+ an =2Xn
- 2 + 0(X

*/

= anX + Inan + Rn-1) X
* "

+ /Qn(2) + an-, (n - 1) + an-2)x* + 0(X
*3)

P'(x) = nea X
* "Hn-1lan- ,

X
*2

+ 0(X*)

E(X) = max" + an- X
*

+ (an(2) + an -z)X * -
+...

= P = anXV + UnX" + RanzX"2 +.

= an/2)+an . 2 = and = > an = 0

donc deg(P) 1 I



donc est de la forme P(X) = aX +b

p(x+1) - p(X) = aX + a + +b -a = P(x)

donc E , (E) = K , [X]

= (aX +b(a . b = 43

Exercic B

E(p) = XP'(x)

Soit &ER v.p
donc JP +qXp'(x) = XP(x)

P : anx"tan,
X"" +... + a

, X + ao

Pl = nanX" + In -10 -,
X"2

+..
-

+ a,

XP'(X) = nanX + In-1en-X" +... +R .X =xnx* + dan-X***...+ da ,Xa

= > nan = dan => n = 1

da = 0 =)= 0 on 00 = 0

Sp(E) <30 , 1
...., NY [N [X]

Pn(X) = Xn

[(Pu(x)) = nX" = nPn(X)

Sp(t) = 20, 1...., Nb

En(E) = IRX"

2)EXER(x] -> (X -a) P'(X) EIRN[X]

mêmezxisonnement Sp(8) = so, ...., N)

En(E) = IRIX-aln



Exercice C

Soit De
,
11 ty

Ax = x4

P(A) = B

BU = PlATe

= anAU + an-AH +... + No
rel propre de P

e

= (and" + an-14" + --
+ not = P(x)e

2) Peet un polynome annulateur de A

aved ↓ volur propre de multiplicite
dimension A

P(A)=0 = P(x) = 0

Exercice *

A = () = (iii) - 31

(iii) -yal = (iii) - a(iii) + je

An =

(i) = (")) = A +23

=
=(1+12(
= (1+(2)

= 1 - 1((+x)2)-2)
= 1- 1) ((+y)2(x -2) = 0 = x = +oux = 2



ka( !; i) = (iii) = x = -y -z = Vest)
-

3)
= rect/(b) ,Il

Donc test diagonalisable.

S A2 -A = 23

=t A(A-31) = 33

= A . (2(A-y1)) =33

~Ae
X"-X-2 annule A

X2 -X -2 =(X +1))X -2) donc A et diagonalisable.

S Si nEIN
, par division encidienne

.
FQ

,
Ru ty deg(Rn) 11

X"= (X +1))X -2)Q +Rn

donc Ra = anXn + On

5]XV = (X + 1)(X -2)Q + anX +b

1 - 1" = -an + bn (X =+)
(X = 2)

2" = can + bn

3[arti24 = 1 -1h
3

A" =(AA-2)Q(A) + anA + b
-

not ammulate

A = anA + b) =

(en



Exercice I

1) A =[
=1

= 3-) I
= 3 -x[x2 - ( + y + 45] + 2(4 + 4x - 8 -84)

= (3 -y)(x2 + 44 +3) - 8 -d

= (3 -x)(x2 + 4x + 3) - 8(x + 1

Xa = (3 -X)(x + 1)(x + 3) - 8(x + 1)

= (x + 1))(3 - x((x + 3) -8) = (4 + 1))- x2 +y -8)
= (x + 1)(x + 1)(x) -1)

He=
= yx = 2y +2z =

(zy
*) = (8)

,
/2)

E=Fer())
p =(48 =/
(S) Esp) =A) ( =et



explA)=I M expItA = exptPOP =I HP

-Et po = Pzth =P)*+
=p)())4 +

Donc () =p
Exercice J

A = (s 3)
l+ A - xy = 11- (1 - x)2 - 9↓ I

= 1 - 26 + 42 - 9

= 2- 2) -S

=)1 = 4 - y - 1 - %- 8)
= 4 + 32 = 36

x, =

2 - 6
= - 22

de = 2+ 4

Xa = (x +2)(x - 4)

E = (33) =3

x = -y =s) ,)
En = (3) =)

!
)

p = (Ti) 0 =

)-
Soit neIN

Au = 48pT = p(72)P" = ()=Ia) *"Il



=(i) "('dii) *) l'el

"(")
!

-
22n

+

- 1- 2)
n - 1

Ar = /-22 j=In-22 + 22(
14/1 =/)(i)

= (a
=>

Thon : A
, BEMn((R)

↳=agonalisables
7P ef D ,,82 diagonalisables

+ [A =D
Exercice K

E erde dim . n w et UNEEnd(E)

sav= vu

a Soit I une v.p de s i. e JxE +y

u(x) =-(x

escoby) =(e(x) = v(xx) = x2()

donc (1) = 1WRC d'on Uel est un recteur people



Le valeur propted ,
toi E

d est stablepar v.

6) Supporors que vest diagonalisable

donc Ex
, ..., sp avec

E= Ex
,

0 ...Exp

avec FactEx;
Wx = 1x

Dapies as VIER L Ed

O2 w est disegonalisable ,
donc Fitk,...,B, /Edi) Exi

donc Fjtk1 ,PD ty ExC Exj ,
don FactEl

~(x) = xjx D'où ME,
est diagonalisable

REFAIRE

I
E=# ExIu) , v agit See Excel powe DESplu)

XESp(u)

Soit et


