


Exercice 10
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X + x*x + X*X [X" -1]
= X + x + X [X - 1]
= 3X (x- - 1]
=

6) x*5 - xx + 1 = (35 - 12 +[X - 1
= 1 - 1 + 1 [X - 1]

= I [X - 1]

X = 1(X-1]

x
- x* + 1 = xy(x) - 1) + 1

= x(x- 11(x+ 1) + reste est : L

Q ,

P(x) = x" - x* = X
*(x - 1)(x+ 1 donc X-1) X5 -y4)

P(x) = 45x7" - 43x72 donc P(1) = 45-43 = 2 =0

d'oi (x-172 XP(XI

p = (X-Qp = 2(x - 1Q + (x - 1)2Q
=

(x-11



x - x33 + 1 = (x4(X + 11)(x -1) +1x= 2x - [x22x+ 27

(33( +1) = 2(X-1

y
*
(X + 1) =(x - 1)Q + 2

doi X5 - x*3 + 1 =((X -1Q +2)(x - 1 + 1

= (x -1) -Q +2x - 1

donc le reste est 2x +
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*
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Exercice 12

alX" - x*+X - 1X+
x3 -xh X2 +

X - 1

X - 1

O

(X+ 1)(X -1) = x - x +x+ 1 = xyX - 1) +(x -1)

/X-

(x -x + 1)" - x* +X + =Qa

PIQs X-1)Qu
et ran (x -111(x2+1)=

X + 1/ Qu

Qu1) = m - Ph +m - 1 = 1 - 1 + 1 - 1 =0 Fem*



Qu = (- 1 - X+17
m
-(1 + xn - [X+1]

= (X(n - 1-n +X -1[X+ 1]
= Xn() + (-(4) - (1 + (-14)[x* + 1]
= (x" -1)(1 + 1-134)[X"+ 1]

sin impais Qu=0 [X + 13 donc PI Qu

si n puis In' EIN +y n = 24

Qu = 2(x** - 1) [x +1
= 2((-11" -1)(x2+1]

sin pair In"EIN tyn = 20", Qu = OCX- 13 donc P/Qu

sin'impres Qu = -4 [x-1] donc PKQu

finalement , PI Qus a impais on 411.
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Exercise 15
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X"-1= (X-g) et ave ME3

=Lin k(21,..., 233
ym - 1 = π(X -z)

34 Im

In 1hm = eld ca MrtHmCel per(*)

I (Interm can si zt 3 =(4) =
zm = (zd) = 1

racine de l'unité
donc (X" - 111)X* - 1) = TT(X - z) = X

*
-

ZEch

6) On suppose mon et m = 2 (M] = JkEIN +g m =kn +

X- 1 = X+ = (XY)"X) -1 (X" -1

= 14X - 1(X" - 1)

= X" -1(X" - 1)

(xm-1)1(x* - 1) = (X" -11(X2 - 1) =... =
...

= x-
donc al

2) P ([X]

(i) pycd(x
*
-1
, X" - 1) = X"- 1 E FUVE([X]

u(xm -1) + v(X" -1) = X" - 1

donc (HOP)(P
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-17 + 10/p" - 1) = ph -1
-

4 c ([X] v'EK[X]
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d'oi pycd/p"-1 , ph-1))pR-

Identité de Bernoilli :

x -yn = (x -y)(x
+
+ xn +y +

- - -
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- 1)

On a : p" - 1 = (pM)" - 1 avec -IN +g h =n'd

= (pP-1)+... + 1) donc ph-1/p"-
fk[X]

de même pa-1/pm -1

donc ph-1/pycd)p" -1 , pm -1

Finalement
, pycd/P" - 1, ph -1) = ph +
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*
-1 = P -1

Ona : phm = 1 = (pym - 1 = (p" -1) -Q
= (pmyn - 1 = (Dm - 1) -Q

ex pam . 1 = IP-DQ" donc P-1/phm -
ph -1/pam -1
pm - 1/pnm -

DoncPh Pum. etPm)P

et (((() = 2
donc (P)(p) par

soit en multipliant par IP-11

(a - 1 )(pm -1)(( - 1)(42 -1
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