
Algèbre linéaire Série 10
CGC, EL, MX Réponses

1. b) AB
T =

[

0 −1

1 0

]

c ) ImT =V et KerT = {0}

2. PEB =
[

~b1
~b2

]

=

[

−1 1

8 −7

]

, PEC =
[

~c1 ~c2

]

=

[

1 1

2 1

]

, PBE =
(

PEB
)−1

=

[

7 1

8 1

]

,

PCE =
(

PEC
)−1

=

[

−1 1
2 −1

]

, PCB =

[

9 −8
−10 9

]

, PBC =

[

9 8
10 9

]

3. a ) valeurs propres: 1, 2

espaces propres: E1 = Vect
{

(1,−1)
}

E2 = Vect
{

(1,−2)
}

b) AB
TA
=

[

1 0

0 2

]

où B =
{

(1,−1),(1,−2)
}

.

4.

[

2 1
3 −2

]

5. 1 et 4

6. 2

7. a ) V b) F c ) V d) V e ) V f ) V g ) V

8. b) AB
T =

[

0 1

0 0

]

c ) KerT = Vect{ f1} et ImT = Vect{ f1}

9. PEB =
[

~b1
~b2

~b3

]

=





1 0 0

0 2 1
0 1 1



, PEC =
[

~c1 ~c2 ~c3

]

=





1 0 0

1 1 0
1 0 1



,

PBE =
(

PEB
)

−1 =





1 0 0

0 1 −1
0 −1 2



, PCE =
(

PEC
)

−1 =





1 0 0

−1 1 0
−1 0 1



,

PCB =





1 0 0
−1 2 1

−1 1 1



, PBC =





1 0 0
0 1 −1

1 −1 2





10. a ) valeurs propres: 1, 14

espaces propres: E1 = Vect
{

(−4,1)
}

E14 = Vect
{

(1,3)
}

b) AB
TA
=

[

1 0
0 14

]

où B =
{

(−4,1),(1,3)
}

.

11. Matrice B:

valeurs propres: 6 (multiplicité m6 = 1) et 2 (multiplicité m2 = 2)

espaces propres: E6 = Vect
{

(1,1,1)
}

, E2 = Vect
{

(−2,1,0),(−1,0,1)
}

Matrice C:

valeurs propres: 0, 2, −3 (toutes de multiplicité 1)

espaces propres: E0 = Vect
{

(−1,1,1)
}

, E2 = Vect
{

(2,3,4)
}

, E−3 = Vect
{

(1,−1,2)
}


