Exercice 1

On considére les matrices A = (_11 g) etB = (g 411-)

1 Ona:det() = |1 %|=1x3-2x (1) =5 # 0. Aest inversible.

Ona:det(B) = |§ ‘1*| —2x1—4x(5)=—18 # 0. B est inversible.

2. det(34) = _33 g —3X9—6x(=3)=45=9x5=9x det(4) = 32 x det(A)
det(—2B) = |__140 :§| = 4% (=2) = (—=8) X (=10) = —72 = 4 x (—18) = (—2)2 X det(B)
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On note que AB # BA.

4. det(AB) = g _61| —12x (=1) = 6 x (13) = =90 = 5 x (=18) = det(4) x det(B).

—2 16| _

det(BA)=|4 1ol =

—2 X (13) — 16 X (4) = =90 = 5 x (—18) = det(4) x det(B).

5. Conclusion : det(AB) = det(BA) = det(A) X det(B).

Exercice 2

. . ) a b
On considére la matrice carrée A = (c )

d

On appelle déterminant de la matrice A , ce que l'on note det(A), l'expression : ad - be.

!

) ) , a
Soit la matrice carrée B = (

, Z,) et A un nombre réel.

1. Démontrons que det(AA) = A*x det(A).

_(a b a4 _(Aa Ab
A= (C d)’ donc: A4 = (/10 Ad)'
Diotr : det(14) = |;11‘C‘ 1112 — Ja X Ad — b X (Ac) = A2(ad — bc) = A2det(A).

2. Démontrons que det(AB) = det(A) x det(B).
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Donc : det(AB) = |Ca, NN dd,| = (aa’ + bc")(ch’ + dd") — (ab’ + bd")(ca’ + dc')
=aa'ch’ + + bc'eh” + bc'dd’ — ab’'ca’ — ab'dc’ — bd'ca’ — bd'dc’

= + beb'c’" — adb'c’ — bea'd’

De plus : det(A) x det(B) = (ad — bc)(a'd’ — b'c") = + beb'c" — adb'c’ — bea'd’
D'ou : det(AB) = det(A) x det(B).

. Montrons que det(AB) = det(BA).

On a: det(AB) = det(A) x det(B)

Donc : det(BA) = det(B) x det(A).

En résultat : det(AB) = det(A) x det(B) = det(B) x det(A) = det(BA)



