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Exemple 1 [�1, 1] x
�1 ⌅ x ⌅ 1 cos ⇤ ⇤

R

(x, y, z)

(2,�15, 1024)
(3� ⌅, 2 + ⌅, 3⌅) ⌅ R

Exercice 1

⇤
(3� ⌅, 2 + ⌅, 3⌅)

⇧⇧ ⌅ ⌦ R
⌅

=
⇤
(3� µ, 2 + µ, 3µ)

⇧⇧ µ ⌦ R
⌅

=
⇤
(�, 5� �, 9� 3�)

⇧⇧ � ⌦ R
⌅

=
⇤
(5� ⇥,⇥, 3⇥ � 6)

⇧⇧ ⇥ ⌦ R
⌅

x+2 = x+2
x + 2 = x + 512

L1, L2, ..., Ln 0 = 0
L1, L2, ..., Ln L1, L2, ..., Ln

19 = 0 � = ⇥



S � 

�
⌦

 

x = 2
y = �3
z = 1

S

Remarque 1

S1 = S2

S1 S2

S2 = S1 L1

L L1 L2 g1 = d1 g2 = d2

�L1 + ⇥L2 �g1 + ⇥g2 = �d1 + ⇥d2

L1 L2 �L1 + ⇥L2

⌃
x = 3
y = 5 = 2x + y = 11
⌃

x = 3
y = 5 = 

⌃
2x + y = 11

y = 5⌃
x = 3
y = 5 = 

⌃
2x + y = 11
x + y = 8⌃

L1

L2
= �L1 + ⇥L2

⌃
L1

L2
= 

⌃
L1

L2 + 17L1⌃
L1

L2
= 

⌃
L1

L2 + �L1⌃
L1

L2
= 

⌃
L1

�L2 + L1⌃
L1

L2
= 

⌃
L1

�L2 + ⇥L1



Exemple 2

�
⌦

 

2x + 2y � 3z = 2
y � 6z = �3

z = 4
� 

�
⌦

 

2x + 2y � 3z = 2
y = 6z � 3 = 21
z = 4

� 

�
↵⌦

↵ 

x =
1
2
�
�2y + 3z + 2

⇥
= �14

y = 21
z = 4

S = {(�14, 21, 4)}

Exemple 3

�
⌦

 

2x + 2y � 3z = 2
�6z = �3

z = 4
� 

�
↵⌦

↵ 

2x + 2y � 3z = 2

z =
3
6

=
1
2

z = 4

S = �

Exemple 4

�
⌦

 

2x + 2y � 3z = 2
6z = 24
z = 4

� 

�
↵⌦

↵ 

2x + 2y � 3z = 2

z =
24
6

= 4
z = 4

� 
⌥

x =
1
2
�
�2y + 3z + 2

⇥
= 7� y

z = 4

y
(x, y, z) S

(7� y, y, 4) y R

S =
⇤
(7� y, y, 4)

⇧⇧ y ⌦ R
⌅
.

Exemple 5 ⌅ x y

�
⌦

 

x + y = 5
x = 2
y = ⌅

(3, 3) (x, y, z)
L1 L2 L3

x a



x b c x

L1, L2 �
b

a
L1 L3 �

c

a
L1

x
y L0

2 d
e y L0

3

L1, L0
2 L0

3 �
e

d
L0
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Exemple 6

L2 L0
2 = L2 + �L1 L2 ⌃ L2 + �L1

L2 L2 + �L1

L8 L00000
8

�
⌦

 

2x + 2y � 3z = 2
�2x � y � 3z = �5
6x + 4y + 4z = 16

� 

�
⌦

 

2x + 2y � 3z = 2
y � 6z = �3 L2 ⌃ L2 + L1

� 2y + 13z = 10 L3 ⌃ L3 � 3L1

� 

�
⌦

 

2x + 2y � 3z = 2
y � 6z = �3

z = 4 L3 ⌃ L3 + 2L2
� ...

(3, 3)
x

y

x
x x

y z
y z

n p x1, ..., xp

(2, 2)

(2, 2)



n p x1, ..., xp

a1,1x1 + a1,2x2 + · · · + a1,pxp = y1 an,1x1 + an,2x2 + · · · + an,pxp = yn

Li i
ai,j

a↵� � ⇧ i

ai,i ↵= 0
k ⌦ [[i + 1, n]] Lk Lk �

ak,i

ai,i
Li

(T )

�
↵↵↵↵↵↵↵↵⌦

↵↵↵↵↵↵↵↵ 

�1x1 + ⇤ · · · · · · ⇤
�2x2 + · · · ⇤

· · · · · · · · ·
�rxr

+ · · · ⇤ = b1

+ · · · ⇤ = b2

· · ·
+ · · · ⇤ = br

0 = br+1

· · ·
0 = bn

�1, ...,�r

k > r bk ↵= 0
br+1 = · · · = bn = 0 xr+1, ..., xp

xr+1, ..., xn

n� r

⌃
2x + y = 4
x � 3y = 9�

⌦

 

x + y + z = �4
2x � y + 2z = �2
�3x + y � z = �2�
↵↵⌦

↵↵ 

x � y + z � t = �2
2x � 3y + z + t = 1
x + y + z + t = 0
�x � y + 3z + 2t = �5



⌃
x + y = 2
2x + 2y = 17⌃
x + y = 2
2x + 2y = 4�
⌦

 

x + y + z = 3
2x � y + 4z = 2
4x + y + 6z = 8�
↵↵⌦

↵↵ 

x + y + z + t = 4
�x + y + 2z + t = 2
2x + y + 3z � t = �1

y + 4z � t = �3�
↵↵⌦

↵↵ 

x + y + z + t = 4
�x + y + 2z + t = 2
2x + y + 3z � t = �1

y + 4z � t = 4�
↵↵⌦

↵↵ 

x + y � z � t = 2
2x + 3y + z + t = 4
3x + 5y + 3z + 3t = 6
4x + 5y � z � t = 8

�⌃
x + y = 3
�x + 2y = 4⌃
x + y = 3
�x + 2y = 6�
⌦

 

x + y + z = 1
2x + �y � z = 4
x � y + z = 6�

⌦

 

x + y + z = 1
2x + �y � z = 4
x � y � z = 6

� R4 �⌥ R3

(x, y, z, t) ��⌥
�
x + 2y � z + t, x + y + z � 3t, x + 3y � 3z + 5t

⇥

(x, y, z, t) ⌦ R4 �(x, y, z, t) = (0, 0, 0)


