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4 Invertible Matrices

Definition 4.1 The matrix A is said to be invertible (non-singular) if there is a matrix Bsuch
that
AB =BA=1.

In this case B is called the inverse of A and is denoted by A™%.

1 2 -1 0 1 -1
Example41 Let A=(-1 3 -1) Verifythat A™'=|-1 3 -2/
-2 3 -1 -3 7 =5

Theorem 4.1 Let A, B be two invertible matrices and « is a scalar. Then,
(a) aA isinvertible and (ad)™! = %A_l.

(b) (AB)™' =B7'A7!, provided AB, BA are defined.
() (A H1=A
(d) (AT)—l — (A_l)T.

Theorem 4.2 A matrix is invertible (nonsingular) if and only if det(A4) # 0.

Definition 4.2 Adjoint

The adjoint of a square matrix A is the transpose of its cofactor matrix and is denoted by
adj(4).

Theorem 4.3 If A is non-singular, then

Al = L dj(A
detA adj(4).

In particular, inverse of the matrix A = (CCL Z) is

_ 1 d -b
A 1:ad—bc (—c a)'

provided ad — bc # 0.

Example 4.2 Find the inverse of the matrices

, 2 3 .. 12 3
) A:(1 5), (u)B=<§ 3 1)
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