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2 ��C Th�wm�� �Am�±� TlslF

Exercise N°− 1 − ��C �§rm�

:Qw� Tq§rV �Am`tFA� Ty�At�� TyW��� �m��� ��

Solve the following linear system using the Gauss method:
x +y +2z = 3

x +2y +z = 1

2x +y +z = 0

,


x +2z = 1

−y +z = 2

x −2y = 1

.

Exercise N°− 2 − ��C �§rm�

T�wfO� 	lq� ,Qw�� T§Cw�m�� Tq§rW�A� , {§w`t�A�) Tflt�� �rV ��C�� Ty�At�� Tlm��� �wl� d�¤� (1

:(r��r� T�y} ��d�tFA� ¤ �®�A`m��

Find the solutions to the following system in four different ways (by substitution, by the

pivot-Gauss’s method, by matrix inversion coefficient and by using Cramer’s method):{
2x + y = 1

3x + 7y = −2

:Ty�At�� �m��� �wl�  A�§³ a �yq� Aq�¤ ,���� ¨� �rF±� Ah�� �� ¤db� ¨t�� Tq§rW�� rt�� (2

Choose the method that seems to be the fastest to solve, according to the values of a, to

find solutions to the following system:{
ax + y = 2

(a2 + 1)x + 2ay = 1

{
(a+ 1)x + (a− 1)y = 1

(a− 1)x + (a+ 1)y = 1

University of Mohamed Kheidar, Biskra 1 Prof. Brahim Brahimi



Exercise N°− 3 − ��C �§rm�

: Ty�At�� Tlm��� �wl� d�¤�

Find solutions to the following system:

(S) =


3x +2z = 0

3y +z +3t = 0

x +y +z +t = 0

2x −y +z −t = 0

Exercise N°− 4 − ��C �§rm�

?Ahyl� TlO�� ¨t�� T�ytnl� ¨Fdnh�� rysft�� A�¤ TFwk`m�� T�wfOm�� Tq§rV �Am`tFA� Ty�At�� Tlm��� ��

Solve the following system using the inverse matrix method, and what is the geometric explanation

for the result that you get?{
x+my = −3

mx+ 4y = 6

Exercise N°− 5 − ��C �§rm�

:Tlm��� �wl� a ∈ R XyFw�� Tmyq� Aq�¤ L�A�

Discuss according to the value of the intermediate a ∈ R solutions to the system:
3x +y −z = 1

x −2y +2z = a

x +y −z = 1

Exercise N°− 6 − ��C �§rm�

: ¨l§Am� T�r`m�� M3(R) �� T�wfO� A �kt�

Let A be a matrix of M3(R) defined as follows:

A =


0 1 0

−4 4 0

−2 1 2

 .
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? ryWqtl� Tl�A� A T�wfOm�� �¡ (1

Is the matrix A diagonalizable?

.An �tntF� .n ∈ N �� ��� �� (A− 2I3)
n �� (A− 2I3)

2 	s�� (2

Calculate (A− 2I3)
2 then (A− 2I3)

n for each n ∈ N. Deduce An.



Exercise N°− 7 − ��C �§rm�

Let the matrix T�wfOm�� �kt�

A =


3 0 −1

2 4 2

−1 0 3


.A T�wfOml� zymm��  ¤d��� ry�� d�¤� (1

Find the characteristic polynomial of the matrix A.

�y� TFwk`�� P Cwb`�� T�wfO�¤ T§rWq�� D T�wfOm�� d�¤� �� ryWqtl� Tl�A� A T�wfOm��  � b�� (2

.A = PDP−1

Prove that the matrix A is diagonalizable and then find the diagonal matrix D and the

invertible transit matrix P where A = PDP−1.

.n ∈ N ��� �� An 	s�� (3

Calculate An for n ∈ N.
Exercise N°− 8 − ��C �§rm�

Let the matrix A : A T�wfOm�� �kt�

A =

(
0 1

1 0

)

.A T�wfOm�� rW�� (1

Diagonalize the matrix A.

.Ah��CAs� �FC�¤ Ty��@�� T`J±� d�A� ¨� X ′ = AX TylRAft�� Tlm��� �wl� �� rb� (2

Express the solutions of the differential system X ′ = AX in the eigenvector rule and draw

their paths.
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Exercise N°− 9 − ��C �§rm�

Let the matrix A : A T�wfOm�� �kt�

A =


3 2 4

−1 3 −1

−2 −1 −3


.T�wfOml� Ty��@�� �yq�� d�¤� �� ���w� º�d� Y�� A þ� zymm��  ¤d��� ry�� �l� (1

Factorize the characteristic polynomial of A and then find the eigenvalues of the matrix.

.A þ� Ty��@�� Ty¶z��� Ty�A`K�� ��ºASf�� d�¤� (2Find the sub-eigen-vectorial spaces of A.

?ryWqtl� Tl�A� A T�wfOm�� �¡ (3Is the matrix A diagonalizable?




