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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 = 𝐼. 

In this case  𝐵  is called the inverse of  𝐴  and is denoted by  𝐴−1. 
 

Example 4.1 Let  𝐴 = (
1 2 −1

−1 3 −1
−2 3 −1

). Verify that  𝐴−1 = (
0 1 −1

−1 3 −2
−3 7 −5

). 

 
Theorem 4.1 Let  𝐴, 𝐵  be two invertible matrices  and  𝛼  is a scalar. Then,  

(a) 𝛼𝐴  is invertible and   (𝛼𝐴)−1 =
1

𝛼
𝐴−1. 

(b) (𝐴𝐵)−1 = 𝐵−1𝐴−1, provided  𝐴𝐵, 𝐵𝐴  are defined. 

(c) (𝐴−1)−1 = 𝐴. 

(d) (𝐴𝑇)−1 = (𝐴−1)𝑇. 
 
 
Theorem  4.2 A matrix is invertible (nonsingular) if and only if   det(𝐴) ≠ 0. 
 
Definition 4.2 Adjoint  

The adjoint of a square matrix  𝐴  is the transpose of its cofactor matrix and is denoted by  

adj(𝐴). 
 

Theorem 4.3 If  𝐴  is  non-singular, then 

𝐴−1 =
1

det 𝐴
 adj(𝐴). 

In particular, inverse of the matrix  𝐴 = (
𝑎 𝑏
𝑐 𝑑

)  is 

𝐴−1 =
1

𝑎𝑑 − 𝑏𝑐
 (

𝑑 −𝑏
−𝑐 𝑎

), 

provided  𝑎𝑑 − 𝑏𝑐 ≠ 0. 

Example 4.2 Find  the inverse of the matrices 

(𝒊)    𝐴 = (
2 3
1 5

),          (𝑖𝑖)  𝐵 = (
1 2 3
2 3 1
3 2 1

). 


