
Mohamed Khider University of Biskra Academic Year: 2024/2025

Department of Material Sciences The date : 26/01/2025

Module: Mathematics II

Guided Work Series Number 1 ��C Th�wm�� �Am�±� TlslF

Matrices �A�wfOm��

Exercise N°− 1 − ��C �§rm�

Let �kt�

A =


−7 2

0 −1

1 −4

 , B =


1 2 3

2 3 1

3 2 1

 , C =


2

0

−3

 , D =
1

2

(
1 0

1 1

)
, E =


1 2

−3 0

−8 6

 .

.�A�wfOm�� £@¡ �� �yt�wfOm� Tnkmm�� �y�A�m�� �� 	s�� (A

Calculate all possible sums of two of these matrices.

.�A�wfOm�� £@¡ �� �yt�wfOm� Tnkmm�� ��º�d��� �� 	s�� (B

Calculate all possible products of two of these matrices.

Calculate 3A+ 2E and 5B + 4EAT . .5B + 4EAT ¤ 3A+ 2E 	s�� (C

Find α where A− αE is the null matrix. .T�¤d`m�� T�wfOm�� A− αE �y� α d�¤� (D

Exercise N°− 2 − ��C �§rm�

:Ty�At�� �¯A��� �� �� ¨� ,�r`�  wk§ A�dn� BA ¤ AB �y¶�d��� 	s�� (1

Calculate the product AB and BA when is defined, in each of the following cases:

A =

(
1 0

2 0

)
, B =

(
0 0

0 3

)
(a
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A =


0 3 6

−2 0 0

2 1 2

 , B =

(
1 −1 1

0 1 0

)
(b

A =


1 3

1 1

0 2

 , B =

(
1 −1 0 1

0 1 0 2

)
(c

Calculate the transpose of the previous matrices. .Tq�As�� �A�wfOm�� �wqn� 	s�� (2

Exercise N°− 3 − ��C �§rm�

Let A, B ∈ M2(R) be the matrix defined by: :þ� T�r`m�� T�wfOm�� A, B ∈ M2(R) �kt�

A =

(
3 −1

−2 0

)
¤ B =

(
0 1

3 2

)
.

.A2+AB+BA+B2 ¤ (A+B)2 �yt�wfOm�� �y�  CA� �� .A2+2AB+B2 ¤ (A+B)2 �yt�wfOm�� �y�  CA�

Compare the two matrices (A+B)2 with A2 + 2AB +B2. Then compare the two matrices

(A+B)2 with A2 + AB +BA+B2.

Exercise N°− 4 − ��C �§rm�

Let �kt�

A =

(
1 1

0 1

)
.

Find all matrices �A�wfOm�� �� d�¤�

B =

(
c d

e f

)
∈ M2(R)

which can be exchanged with A, i.e. AB = BA : ¨n`§ ,A �� � Abt�  � Ahnkm§ ¨t��
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Exercise N°− 5 − ��C �§rm�

T�wfOm�� ¤ T�¤d`� ry� Tyqyq�  �d�� b ¤ a �kt�

Let aandb be non-zero real numbers and the matrix

A =

(
a b

0 a

)

.AB = BA ©� ,A �� � Abt�  � Ahnkm§ ¨t�� B ∈ M2(R) �A�wfOm�� �� d�¤�

Find all the matrices B ∈ M2(R) that can interchange with A, i.e. AB = BA.

Exercise N°− 6 − ��C �§rm�

Find A and B from M2(R) where: : �y� M2(R) �� B ¤ A d��

AB = 0 and BA ̸= 0.

Let the matrix T�wfOm�� �kt�

A =


0 1

1 0

1 1


.

.B T�wfOm�� T�y} �A¡ ,�`n� 
�w���  A�  � ?AB = I3 �y� B ∈ M2,3(R) T�wfO� d�w� �¡ (1

Is there a matrix B ∈ M2,3(R) where AB = I3? If yes, give the matrix formula of B.

.C T�wfOm�� T�y} �A¡ ,�`n� 
�w���  A�  � ?CA = I2 �y� C ∈ M2,3(R) T�wfO� d�w� �¡ (2

Is there a matrix C ∈ M2,3(R) where CA = I2? If yes, give the matrix formula of C.
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Let the following matrices as: : Ty�At�� �A�wfOm�� �kt�

A =

(
1 −1

−1 1

)
, B =

(
1 1

0 2

)
.

.n ≥ 1 �� ��� �� An �� �tntF� �� .A3 ,A2 	s�� (1

Calculate A2, A3. Then deduce from An for every n ≥ 1.

Answer the same question for the matrix B T�wfOm�� ��� �� ��¥s�� Hf� Yl� 	�� (2

Exercise N°− 8 − ��C �§rm�

T�wfOm�� 
wlq� ,Tq��rm�� T�wfOm�� Tq§rV �� Qw� Tq§rV �Am`tF�� 	s��

Calculate using the submerged method and then the conjugate matrix method, the inverse of the

matrix

A =


1 1 2

1 2 1

2 1 1

 .

Exercise N°− 9 − ��C �§rm�

Prove that  � b��

D =

∣∣∣∣∣∣∣∣
1 + a a a

b 1 + b b

c c 1 + c

∣∣∣∣∣∣∣∣ = 1 + a+ b+ c.
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Exercise N°− 7 − ��C �§rm�




