r— y— z= 6
1.6 1) r—2y—32z=10
dr +6y+ z= 2

1 -1 -1|6 Lz 5 Lo —1In 1 -1 —-1| 6

Ls - L3 —5L1 L3 — Lz +11Lo
1 -2 =3]10 == 0 -1 —2| 4 —
5 6 1 |2 0 11 6 | —28
Li »Li+L
1 -1 -116 L3 — —1/16 L3 1 -1 -116 LQI:L;-:—QIZ
0 -1 =214 0 -1 -2| 4 —
0 0 -—-16]16 0O 0 1 |-1
1 -1 0| 5 Ly o —1 1 —1 0| 5 Lt o Ly 4 Lo
0 -1 0] 2 = 0 1 0]-2 —
0 0 1]-1 0 0 1]-1
@ 0 0] 3 r= 3
0 O 0|2 = Sy=-—
0 0 @O|-1 z=—
r+ y+ z= 9
2) r+2y+3z=14
3r + 2y + z2=22
Ly - Ly —L
1 1 1 9 L32—7>L32—3ﬁl 1 1 1 9 L3 — L3+ Lo
1 2 3|14 = 0 1 215 —
3 2 1122 0 -1 —-2|-5
1119y o (@0 —1)4
01 2|5 — 0o @ 2|5
00 0|0 0 0 010
Il n’y a pas de pivot dans la troisieme colonne : la variable z est libre :
@ 0 1|4 r — a=4
0o @ 2|5 = y+2a=5 oua€eR
0 0 0160 zZ =«

:{(4+a;5—2a;a):aER}

2[L‘1+3l‘2—l‘3+41‘4:1

3) 3.1’1 — X9 + x4 = 1
3x1 — 419+ 23 — T4 =2
L 2L, — 3L
2 3 -1 41 L§:2L§73L1 2 3 -1 4 1
3 -1 0 1|1 = 0 —-11 3 —-10|-1
3 -4 1 —-1]2 0 —-17 5 —-14| 1
L3~>11L3717L2 2 3 _1 4 1 L3~>1/4L3
- 0 —-11 3 —-10| -1 =

Systémes linéaires 1.6 : corrigé



2 3 -1 4 |1 polatrls (23 0 8 | 8
2~>L273L3
0 —-11 3 -—-10|-1 = 0 —11 0 —22|-22
0 O 1 4 7 0O 0 1 4 7
Lo 1111 2 3 0 818 Ly — 30 200 22
010 2|2 — 010 22
0 01 4|7 0 01 4|7
Ly o YLy @ o0 0 1]1
- 0o @ 0 2|2
0 0 @ 4|7
Il n’y a pas de pivot dans la quatrieme colonne : la variable x4 est libre.
@ o0 0 1]1 7 toa=1
i) +2a =2
0 © 0 2|2 | < et A= T
3 =
0 0 @ 4|7 o= a

S={(1-a;2-2a;7-4a;a):a R}

ZE1+I‘2+2$3+I‘4: 1
4) Ty — Tg — T3+ Ty =
To + X3 =—1
T1 + To + x4 = 2
11 2 1|1\ .o (1 1 2 1]1
1 -1 -1 1 Ly =Ly =1y 0 -2 -3 0|—-1 L2 ¢ L3
0 1 1 0[-1 — 01 1 o|l-1| 7
1 1 0 12 0 0 -2 0] 1
11 2 1|1 11 2 1] 1
0 1 1 0| —1 L3 — L3z +2Lso 0 1 1 0| —1 Ly —Ls—2L3
0 —2 -3 0|—1 — 00 —1 0|3 —
0 0 -2 0] 1 00 —2 0|1
11 2 1] 1
01 1 0]—1
00 —1 0|-3
00 0 07

La derniere équation équivaut a 0 = 7 qui est impossible.
S=0

1+ To— T3+ T4 — Ty =
—2x1 + X3 — 223+ 3124

5) 311, — 2x9 — T3+ T4+ 275 =
1 + 32 — 224 — b5

1+ 279 +3x3 + Ty — 335 = —

|
= = 00 O o
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Lo —Lo+4+211

1 1 -1 1 -1/ 8 Ls — L3z — 3L, 1 1 -1 1 -1] 8
-2 1 -2 3 0|6 E‘*_)L‘*_Ll 0 3 —4 5 =2 22
5 — Ls — L1
3 -2 -1 1 2 8 — 0 =5 2 -2 5 |-16
1 3 0 -2 —-5]|1 0 2 1 -3 —4| -7
1 2 3 1 -3]-1 0O 1 4 0 -2| -9
1 1 -1 1 -1 8 L3 — Lz 4+ 5Lo
o |01 4 0 20 | Eopn
— 0 -5 2 -2 5 |-16 —
0 2 1 -3 -4 -7
0 3 —4 5 =2 22
11 -1 1 -1| 8 11 -1 1 -—-1] 8
01 4 0 —-2] -9 L 01 4 0 -2 -9
4 < —L3
00 22 -2 —5|-61 = 00 7 3 0 |-11
00 -7 =3 0 11 00 22 -2 —-5|-61
0 0 =16 5 4 | 49 0 0 —-16 5 4 | 49
11 -1 1 —1 8
Ls— 7Ly — 22L
L;:7L2+16L2 01 4 0 -2 -9 Ly — —1 L4
- 00 7 3 0 —11 =
0 0 O —80 —35 —185
0 0 O 167
11 -1 1 -1 11 -1 1 —1 8
01 4 0 -2 Le o 161s _83L4 01 4 0 =2 -9
oo 7 3 0 o0 7 3 0 —11
00 0 16 7 0 0 0 16 7 37
0 0 0 83 28 167 00 0 0 —-133|-399
1 1 — 1 -1 8 L; — Li +Ls
Ly — Lo + 2L
Ls — —1/133Ls 01 4 0 27 -9 Lj : Li i 7LZ
o0 7 3 0|-—-11 -
0O 0 0 16 7 | 37
00 0 0 1 3
1 1 -1 1 0] 11 1 1 -1 1 0] 11
L; — Ly — Ly
01 4 0 0] =3 Li 1161 01 4 00| =3 L3:L3_3L4
00 7 3 0f-—-11 00 7 3 0|-11 =
0 0 0 16 0| 16 00 0 1 0] 1
00 0 0 1] 3 00 0 01| 3
11 -1 0 0| 10 11 -1 0 0] 10
Li > L +L
01 4 00| -3 Ly - 1rLs 01 4 0 0|-3 L;:L;jui
00 7 0O0|-—14 — 00 1 0 0]-— -
00 0 1 0] 1 00 O 1 0|1
00 0 01| 3 00 0 01] 3
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1 100 0] 8 @ 0O 0 0 O 3
01 0 O0O0f 5 Ly - Li —La 0 @ 0O 0 O 5
0010 0]=2 — 0o 0@ 0 o0|-2
000101 0O 0 O @ 0 1
00 O0O0T1|3 0O 0 0 O @ 3
S = {(3;5;—2;1;3)}
3l‘1—3l‘2— ZE3+2I‘4—9I‘5: 13
6) T1 — X9+ 223 — x4 —6x5 = —6
ry — T2+ X3+ 1’4—6375: 1
-1 + x9 — {E3—21‘4+7l‘5:—3
3 -3 -1 2 -9]13 1 -1 2 -1 —-6|-6
1 -1 2 -1 —6|-6 L;b 3 -3 -1 2 -9]13
1 -1 1 1 —-6]1 1 -1 1 1 —-6] 1
-1 1 -1 -2 7 |-3 -1 1 -1 -2 7 |-=3
Lo — Ly — 3L
LU /1 -1 2 —1 —6]—6
Ly = La+1a 0 0 -7 b5 9 | 31 Lo <+ Ly
— 00 -1 2 07 —
0 O 1 -3 1 |-9
1 -1 2 -1 —-6]|—-6 Ls — Ls + Lo 1 -1 2 -1 —-6| —6
0 O 1 -3 1 |—-9 |Lu—=La+72 | 0 0 1 -3 1 -9
o 0 -1 2 0 7 0O 0 0 -1 1 —2
0 0 =7 5 9 | 31 0 0 0 —-16 16 |—-32
Lz — —Ls I -1 2 -1 —6]-6
Ly ~>71/16L4 O 0 1 —3 1 —9 Ly ~>L47L3
— 00 0 1 —1]2
O 0 0 1 -1] 2
1 -1 2 -1 —-6|—-6 Ly — Ly +Ls 1 -1 2 0 —-7|—4
0o 0 1 -3 1 1]-9 Lo Hi;r%s 0O 0 1 0 —-2|-3
0o 0 0 1 -1] 2 0O 0 01 —1| 2
0 0 0 O 0 0 0O 0 00 O 0

@ -1 0 0 -3|2

Li = Li—2Lo o 0 @O 0 -2|-3
— 0 0 0 D -1|2

0O 0 0 0 010

Pas de pivot dans les colonnes 2 et 5 : les variables x5 et x5 sont libres.

@ -1 0 0 -3|2 T @ —3f= 2
0 0 @O 0 —2|-3 2 - @
o0 0 @ -1|2 | & 3 :25:_2
0 0 0 0 010 T4 -
Ty = 5

S={@2+a+3B;0;-3+28;2+8;8): 0,8 R}
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xr1 — $2+2!L‘3 +3l‘5: 1

7) —x1 + T9 4+ 2x4 —bx5= 5
T1 — X9+ 43+ 224 +4x5 = 13
—271 + 229 —dx3 — 14 — 335 = —1
1 -1 2 0 3|1\ 2o /1 -1 2 0 3]1
-1 1 0 2 —=5|5 Ly %i;r%l 0O 0 2 2 =2|6
1 -1 4 2 4 |13 o 0 2 2 1112
-2 2 -5 -1 -3|-1 O 0 -1 -1 3|1
1 -1 2 0 3|1 Ls = Ls— 2L,
L2—>1/2L2 O 0 ]_ 1 _1 3 L4 — Lg + Lo
— 00 2 2 1]12 —
o 0 -1 -1 3|1
1 -1 20 3|1 Ls — /3L 1 -1 2 0 3 |1
0O 0 1 1 —113 Ly ;V;M 0O 0 1 1 —11]3 Ly H%*LS
0O 0 00 3|6 0O 0 00 1|2
0O 0 00 2|4 0O 0 00 1|2
0O 0 11 —1|3 Lo %i;rLs 0O 0 1 10| 5 Ly %L:lf2L2
0O 0 00 1|2 0O 0 00 1] 2
0O 0 00 010 0O 0 0O0O0]O
@ -1 0 -2 0|-15
o 0o @ 1 o0 5
0o 0 0 0 | 2
0O 0 O 0 O 0
Pas de pivot dans les colonnes 2 et 4 : les variables x5 et x4 sont libres.
D -1 0 -2 0]-15 non T 26 = _12
0o 0o @ 1 0] 5 2 B
o0 0 0 @D 2 | & T3+ f - ;
0 0 0 0 0] 0 LT
Ty = 2

S:{(—15—0—Oz+2ﬁ;a;5—ﬁ;6;2):Oz,BER}
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