





































2.3.1

a x38x216x5 x5x23x1
x35x23X216X53X215X
x5x5

x38x216x5leftx5rightleftx23x1right

x22x1X33X23X7b x5x44x32x23x1
x52x4x3

3x43x32x23x1
3x46x33x2

3X3X13X13x3neq6x23x

x26x17x114xmp720x8
1X5X44X32X23X1leftX22X1rightleftX33X23X7right20X8

x23X23X3x5d x43x3
x4 3x2

3x33x2x53x3mp9x
3x28x593x2
8x4

x43x3x5leftx23rightleftx23x3right8x4



5x17X28X1d 35X347X213X1
35X37X2

40x213x140x2mp8x
5x15x1
0

135X347X213X1left5X1rightleft7X28X1right

x2X42X3X25H X53X32X25X
x52x4

2x43x32x25x2x24x3
x32x25xx3mp2x2
5x5times710
10

x53x32x25xleftx2rightleftx42x3x25right10

avec schémade Horner

beginmatrix10325022420101210510endmatrix



EX2.3.2

b 123x28x64x25x212X447X310X212x4mp32x324x215X334X2 12

15x340x230x6x230x126x216x1246x
12x447x310x217left3x28x6rightleft4x25x2right46x

EX 2.3.3

leftx5rightcdotpx33x24x30pleftx33x24x30rightdivleftx5right
31 30Avec le schémade Horner 4

5
3010

1052 61

Rightarrowpx22x6

EX 2.3.4

pleft2X21rightleft5X23X1right1X10x46x32x25x23x11x10x46x37x24x2



pleftxright2x33x25x7EX 2.3.5

pleft1right23573pleft3right2273915735pleft0right7pleft2right2cdotleft8right34527161210745pleft3right2cdotleft27right395left3right75427157103pleftfrac13right2cdotfrac1273cdotfrac195cdotfrac137frac227frac13frac537frac15127pleftfrac12right2cdotleftfrac18right3cdotfrac145leftfrac12right7frac14frac34frac527frac212

Ex2.3.6
t25t4

t 32t214t63
t79t9t57t4t55t4yt3

2t44t3t72t410t38t2
14t37t29t14t370t256t
63t247t963t2315t252
268t261

égalité fondamentale

t57t4t19t9leftt25t4rightleftt32t214t63right268t261



Variante en utilisant 2 foisHorner t25t4leftt4rightleftt1right

9

8208M196205
63beginmatrix17019441248131249112141214endmatrix

63 268

t57t4t19t9leftt4rightleftt43t312t249t205right811leftt4rightleftleftt1rightleftt32t214t63right268right81leftt4rightleftt1rightleftt32t214t63rightleftt4rightleft268right8Mlefttyrightleftt1rightleftt32t114t63right268t261



Ex2.3.7

Pleftxrightax2bxc

Pleft1right2
Pleft2right3
PleftOright1neq

abc2
Rightarrow

4a2ba3 begincasesabc24a2bc3c1endcases
c1

ab12ab2c1ab14a2b4c1ab124a2b13c1 11LeftrightarrowRightarrowLeftrightarrow

a13beginmatrixb11343c1endmatrixab13a1c1 1A PleftXrightfrac13X1frac43X1

EX2.3.8
à rleftxrightaleft1right410u50
b rleftxrightaleft2right9168422132

EX2.3.9

à rleftxrightAleft3right227915159
b rleftxrightAleft2right162119

Ex2.3.10

c rleftxrightaleft0right7

d rleftxrightAleft3right27270

nicefrac13beginmatrixb199792190729072031210endmatrix963

d

beginmatrix130422241120112120endmatrix
Rightarrow9x49x37x29x2

leftx1rightleftxfrac13rightleft9x23x6right
leftx1rightleft3x1rightleft3x2x2right

quotient 3x2x2

quotient x2



Ex2.3.11 Pleftxrightx42x316x22x15
al Pleft1right12162150 PleftXrightestdivisiblepar x1
b Pleft4rightneq0 car 4 n'estpas un diviseur de 1s

Pleftxrightn'est pas divisible par x4
Δ Pleftfrac12rightfrac1162frac1816frac142frac1215frac116frac144115frac18916neq0

Pleftxrightn'est pas divisible par xfrac12
d Pleft1right12162150 PleftXrightestdivisiblepar x1
et Pleft5right6252125162510150 PleftXrightestdivisiblepar x5

f Pleft3right8122716923150 PleftXrightestdivisiblepar x3

Pleftxrightleftx1rightleftx1rightleftx5rightleftx3right

Ex 2.3.12
à PleftXright2X314X12 candidats pm1pm2pm3pm4pm6pm12

Pleft1right214120 1 est un zéro

Pleft2right1628120 2 est un zéro

Pleft3right544212neq0
Pleft3right5442120 3 est un zéro

b Pleftxrightx46x3x6 candidats pm1pm2pm3pm6

Pleft1right1616neq0
Pleft1right16160 1 est un zéro



Plz 16 48 2 6 10

Pl21 16 48 2 6 40

P 3 81 162 3 640

plz O

P61 1296 129676 6 0 6est un zéro

plat 0

Variante X 6 3 X 6 Y PIX61 1 6 1 6113 11
1 611 1 Njà

EX2.3.13

a Ptmx tn est divisibleparA 1 AU

pulso et pla o

et mtn o

8 2min O

Mtn 1

2m n 8

3M 9
M 3 ne 1 131 2

bl Et man est divisiblepar Rx 6 4311 21

plat o et place
2779min o

stamen o Hm
5M 35
m 7

n 8 4 f7 36



xleftx2rightldotsleftx7rightldots RightarrowPleftxrightxleftx2rightleftx2rightleftx3rightleftaxbright
leftx3rightldots

3cdotleft5rightcdotleft1rightcdotleft6rightleft3abright630LeftrightarrowPleft3right630 Pleft1right6Leftrightarrow1cdotleft1rightcdot3cdotleft2rightleftabright6
Leftrightarrow 90left3abright630 Leftrightarrow6leftabright6

3ab7 ab1

3ab7ab11RightarrowRightarrowbegincases3ab7ab1endcases
4a8a2 Rightarrow2b1 b1

RightarrowPleftxrightxleftx2rightleftx2rightleftx3rightleft2x1right

EX2.3.15

à Pleftxright2x43x335x29x45 Pleft5right0 et Pleft3right0
divisiblepar x3divisiblepar x5

beginmatrix23359455103504527090363921310endmatrix
RightarrowPleftxrightleftx5rightleftx3rightleft2x2x3rightleftx5rightleftx3rightcdot2leftx1rightleftxfrac32rightleftx5rightleftx3rightleftx1rightleft2x3right

Delta25RightarrowX121pm51frac32



Pleftxright2x49x37x26x
2 estune sol de Pleftxright0 Pleft2right0 Palestdivisiblepar x2

7 692

62 beginmatrix10310endmatrixbeginmatrix425endmatrix

3Delta49RightarrowX125pm74
RightarrowPleftxrightleftx2rightleft2x25x3rightleftx2rightcdot2leftx3rightleftxfrac12rightleftx2rightleftx3rightleft2x1right

frac12

Ex2.3.16

pleftxright2x38x28x2xleftx24x4right2xleftx2right2
Mee PR

Ex2.3.17

2x44x34x229x120
Ilfaut d'abord factoriser le polynôme
Candidats pm1pm2pm3pm4pm6pm12

Pleft1right21429120

4 29M 12 beginmatrixPleftXrightleftX1rightleft2X313X117X12rightQleftXrightendmatrix
candidats idem

Qleft2right2left8right13417left2right1210

Qleft3right2left27right13917left3right120

2

1712 12

21367
13171

2 01
3

214 12
2 0

Pleftxrightleftx1rightleftx3rightleft2x27x4right0
Delta81 x12frac7pm94frac12

Sleft134frac12right
Les solutions entières sont 13et4



EX 2.3.18

a pix x 2 3 5 2

MÉE 1 3 2 2 5 6 candidats 1 2 3 6

pm 1 2 5 640

pt11 1 2 5 6 0

1 2 5 6

1 1 1 18
II px X 171 4 61 SIX 1 1 371 2

b 5 3 4 16 48

x 1 31 161 31

1 371 4 161
PE 1 3714411241
ER 1 3712 411 271 21

d 6 4 5 3 23 2 20 4 candidats 1 2 4

pill 6 5 23 20 440

ptit 6 5 23 20 410

f121 616 58 23.4 202 4 0

6 5 23 20 4
2
g f tg j Ô pH K Ite2 12 10 2

_y a 1o
candidats

ÉÉÉÉàessayé
9121 6.8 7 4 9 2 240



qleft2right68749220
pleftxrightleftx2rightleftx2rightleft6x25x1right

Delta25461beginmatrixx125pm112endmatrixRightarrow6leftxfrac12rightleftxfrac13rightleft2x1rightrangleleft3x1right
nicefrac12nicefrac13

pleftxrightleftx2rightleftx2rightleft2x1rightleft3x1right
EX2.3.19

à 1 11 1 1
311 23 45 R51 Qleftxrightx32x23x42 41

b 00 0 o 11
beginmatrix11endmatrix 11 11 11beginmatrix11endmatrix R00 Qleftxrightx4x3x2x11

8 7 53 1 6c

70 266260138614 28352
3 13569

QleftXright3X414X335X269X135 et R260

EX2.3.20

pleftXrightX66X515X420X315X26X1
pleft1right16152015610 divisiblepar x1



Ex2.3.21

2x21frac32xfrac12à 3x3x2x13x3
frac32xx2frac52x1x2 quotient

frac12
Rightarrow3x3x2x1left2x21rightleftfrac32xfrac12rightfrac52xfrac12frac52xfrac12

reste

3x3x2x1frac23
b

2x32x3frac23x2frac23xfrac23
1

Rightarrow2x31frac23left3x3x2x1rightfrac23x2frac23xfrac53frac23x2frac23xfrac53

d 7x5x46x37x
7x5 x3 frac7x3xx2frac17x1

x47x37xx4

frac17x27X3frac17X17X7x3xfrac17x26x
Rightarrow7x5x46x37xleft7x3xrightleftx2frac17x1rightfrac17x26x

2x233x22x1d 6x44x37x2
9x26x4

4x32x24x3 6x

2x16x2x2 3

6x3Rightarrow6x44x37x2left2x23rightleft3x22x1right6x3



Ex2.3.22

pleftxright2x33x24x6 candidatsentre oct 5 1 2 3
pleft1right23u6neq0
pleft2right1612226neq0
pleft3right54273360V

632 u

3 6 6lo9
23

2Rightarrowpleftxrightleftx3rightleft2x23x2rightleftx3rightcdot2leftx2rightleftxfrac12rightleftx3rightleftx2rightleft2x1right
2Delta25 x123pm5yfrac12

Ex2.3.23
à pleftxrightx39x24x21 candidats pm1pm3pm7pm21

pleft1right191210
9 211

M1021 21
1101

pleftxright
DIV 1leftx1rightleftx210x21right 0
SP leftx1rightleftx3rightleftx7right

candidats pm1pm3pm5pm15
pleft1right12162150

b pleftxrightx42x316x22x15

beginmatrix121621511313151313151011215121510endmatrix
DIV

Rightarrowpleftxrightfracleftx1rightleftx33x213x15rightqleftxright
candidats pm1pm3pm5pm15

qleft1right131315neq0
qleft1right1313150DIV

pleftxrightleftx1rightleftx1rightrangleleftx22x15right
SP leftx1rightleftx1rightleftx5rightleftx3right



d pleftxrightx53x416x48
GR

x4leftx3right16leftx3right

leftx3rightleftx416right
PR leftx3rightleftx24rightleftx24right
PR leftx3rightleftx24rightleftx2rightleftx2right

d pleftxrightx53x421x343x296x180
candidats pm1pm2pm3pm4pm5pm6pm9pm10pm12pm15pm20ldots

pleft2right0
433 21 96 1801

2 180646212
3231 90 0 qleft2right0

2

221G15
42452
90101 q2left3right01

3 453
102

1pleftxrightleftx2right7leftx3rightleftx22x15rightspleftx2right2leftx3right2leftx5right
EX2.3.24

a x219x18leftx18rightleftx1right
PR

sn

x24x4leftx2right2b
Dd 2x25x32leftxfrac12rightleftx3rightleft2x1rightleftx3rightDelta49 x125pm7yfrac12 3
1Jd 3x25x23leftxfrac23rightleftx1rightleft3x2rightleftx1right Delta1X12frac5pm16 frac231PR

d 4x120x25left2x5right2



PR
f1 x29leftx3rightleftx3right

PR
91 x2frac49leftxfrac23rightleftxfrac23right

Mesh 9x25xxleft9x5right
Delta

Delta4beginmatrixx126pm2frac1216frac14endmatrix
I 8x26x18leftxfrac12rightleftxfrac14right

left2x1rightleft4x1right

il frac13x2x4 pas factorisable car Deltafrac1330

Ex2.3.25
x32x2x20
x2leftx2rightleftx2right0

leftx2rightleftx21right0
leftx2rightrangleleftx1rightleftx1right0

1

à

GR

PR
1 1 Sleft211right

b

x33x24x120x2leftx3right4leftx3right0leftx3rightleftx24right0leftx3rightleftx2rightleftx2right02

GR

PR

24X512X49X30x3left4x212x9right0x3left2x3right20
3 Sleft223right

a
MEE

PR

RightarrowSleft0frac32right2x302x3xnicefrac32
0



d 16x316x24x40

4left4x34x2x1right04left4x2leftx1rightleftx1rightright04leftx1rightleft4x21right04leftx1rightleft2x1rightleft2x1right01

GR

PR

Sleftfrac12frac121rightnicefrac12frac12

EX 2.3.26

à x42x34x25x60
4

candidats 1 1 pm2pm3 pm6
pleft2right16161610602 beginmatrix56endmatrix1

2

2431
86

84 qleftxrightx34x14x3candidats pm1pm3
qleft3right27361230

1 3 lo
333
101 1

leftx2rightleftx3rightleftx2x1right0RightarrowSleft23right
Delta30

candidats pm1pm2pm4pm8
pleft1right17182080V

b X47X318X220X80
7 18 20 81

86 121 1
861 lo12

Rightarrowleftx1rightleftx36x212x8right0

RightarrowSleft12rightPR leftx1rightleftx2right30



candidats 1
pleft1right35471310V

d 35X347X213X10

47 1335 1

11012351
35 12 1

frac1470frac15frac17Rightarrowleftx1rightleft35x212x1right0 DeltaY beginmatrixx1212pm270endmatrix
RightarrowSleft1frac15frac17right

d x35x28x480 candidats pm1pm2pm3pm4pm6pm8pmldots
pleft3right274524480V5 4881

3 483
241681 10

Rightarrowleftx3rightleftx18x16right0leftx3rightleftx4right204 Sleft43rightPR
3

Ex2.3.27

a x32x2xxleftx22x1rightxleftx1right2
b 2a66a46a222lefta63a43a11right2lefta21right32lefta1right3lefta1right3
c 9a3ab2aleft9a2b2rightaleft3abrightleft3abright
d 54a622left27a61right2left3a21rightleft9a43a21rightrangle

2leftsqrt3a1rightleftsqrt3a1rightleft9a43a21right
complétion 9a46a113a26a2

left3a21right23a2
left3a21sqrt3arightleft3a21sqrt3aright
left3a2sqrt3a1rightleft3a2sqrt3a1right

54a622leftsqrt3a1rightleftsqrt3a1rightleft3a2sqrt3a1rightleft3a1sqrt3a1right



a 1leftxyright2left1xyrightleft1leftxyrightrightleft1xyrightleft1xyright

f leftX21right24X2X42X214X2X42X21leftX11right2

g left3xyright2left4xzright2left3xy4xzrightleft3xyleft4xzrightrightleftxyzrightleft7xyzright
H X39X21X21 candidats pm1pm3pm7pm21

pleft1right19u210v1 M 219

21101 1
012110

1Rightarrowpleftxrightleftx1rightleftx210x21rightleftx1rightleftx3rightleftx7right
il xy9x3yxyleft19x1rightxyleft13xrightleft13xright
j x43x38x24x3leftx3right8leftx3rightleftx3rightleftx38rightleftx3rightleftx2rightleftx22x4right
RI 2a3ba2b2b22abbleft2a3a2bb2aright

blefta2left2abrightleftb2arightright
bleft2abrightlefta21rightbleft2abrightlefta1rightlefta1right

v4 x38y36x2y12xy2x36x2y12xy28y3leftx2yright3
m b3a3leftbarightleftb2aba2right

N 3x418x336x224x3xleftx36x212x8right3xleftx2right3
d 8a4x372b2x3a49b28x3lefta49b2rightlefta49b2right

lefta49b2rightleft8x31right

lefta23brightlefta23brightleft2x1rightleft4x22x1right

pt X39X273X2X33X29X27X2leftX3right9leftX3rightleftX3rightleftX29right


