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Exercice 1 We consider the matrices

1 1 2 4 5
A:(i §>,3:<_72 (1]),0: 301 ]|,D=|1 2
1 76 0 4
Calculate : AB, BA, CD, 2A+ B, A—4B, C? (AB)'.
. [z 8 [y 7
Exercice 2 LetA-(O 2x>’B_<—1 3y>
. -5 —18
Find x and y such that 2A — 4B = .
4 -16
Exercice 3 Calculate the determinant of the matrices :
711 Lo -l (2) g g g
A= ,B=1| 3 4 15 |,C= 0 21 |),D=
-8 5 6 21 -1 1 2 1040
07 00
011
Exercice 4 Let A=| 1 0 1
110

1. Find a,b € R such that A? = al3 + bA.
2. Deduce that A is invertible and give A~

Exercice 5 Let the following matrices :

1 0 -1
M = < ; le > , N=[ -2 3 4
0 1 1
M, N are they invertible ? If yes give M—1, N~—%.

Exercice 6 Let a € R, and A, be a matriz in M3(R) defined by :

1. Calculate the determinant of Ag.

2. Determine the values of a for the matriz A, to be invertible.
Exercice 7 1. Find the matriz associated of the linear application f defined by.
fiRP — R

flx,y,z) =z +y+ 72z, —10y + 22,7z +y — 122)

2 0 V2
2. Find the linear application associated of the matrir A= | 5 0.2 1
1 5 6



Exercice 8 Let
R —R3

f(x,:% Z) = (CC, Z, _y)

the linear transformation.

1. Show that the matrixz associated with f in the canonical basis is the matriz A defined by

1 0 0
A= 0 0 1
0 -1 0
2. Calculate A% — A% + A — I.
3. deduce A is invertible and give A7,

4. Find A~ using the cofactor matriz methode.

Exercice 9 (Additional Ezxercise)
I) Consider the matrix

-2 1 1
A= 1 -2 1
1 1 -2
Let B= A+ 31
1. Ezpress B? in termes of B.
2. Deduce A? in termes of A.
3. Is the matriz A invertible ?
II) Let A be the matriz defined by
2 =21
A= 2 -3 2
-1 2 0

4. Is the matriz A invertible ? If yes, determine its inverse A™1.
5. Calculate A2, then find o, B € R such that : A? = aA + BI;.
6. Deduce A"

2
Exercice 10 Let A = 0

1. Calculate A™ and B™ for all n € N*.
2. Show that AB = BA.

n
3. Calculate (A + B)" by Newton’s binomial formula (A+ B)" = ZC’E AP BP,

p=0
Exercice 11 Calculate the rank of the following matrices :
1 2 3 1 11 1 2 3 1 _12 _23
A=|23 4|, B=|124 | Cc=(2342| D=| "
3 45 1 39 3 4 5 2 1 1



Exercice 12 Solve the following linear systems (by Cramer’s method)

T+y+2z=3 r+2z=1
()¢ z+2y+2z=1, (2) —y+z=-7
2¢+y—2=0 x—2y=1

Exercice 13 Solve the following linear systems (by the inverse matriz method)

5t + 7y — 3z = 16 r+2y=z+1
(1)q 3z —2y+42=-7 , (2)8 —z+2y=-3
r+y—2=6 —r+y=-—-2-2z

Exercice 14 Solve the following linear systems (by the Gauss’s method)

—y+22z—13t=5 r+y+t=1
(1) 2—2y+32+17t=4 , (2) z+2y+2z+4t=2
—x+3y—32—-20t=—1 rT+3y+3z2+Tt=4

Exercice 15 Let m be a given real parameter. Consider the following linear system :

r+y—z=m-—1
(Sm) 24+ (m—1y+z=m-—1
—z+y+(m—-1z=1—m
1. Find the values of the parameter m such that the system (Sy,) is a Cramer’s system.

2. Let m = 2. Solve the system (S2) using Cramer’s method.

1 -2 4
Exercice 16 Let the matriz A = 1 1 1
1 -1 1

1. Show that A is invertible and give A~1.
2. Deduce the solution of the following system
—r+y—2=10

rT+2y+z=-4
r—2y+4z=206



