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Inverse of a 2x2 Matrix 
 

In this document we show how we can find the inverse1 of a 2x2 matrix.  
 
Determinant 
 
The determinant is an important property of a matrix. For a 2x2 matrix  

 

A= 



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, 

 
the determinant is defined as follows: 
 

det(A)=a11a22-a21a12. 
 

 
 
 
 
 
 
 

 
 
Inverse 
 
The inverse of a square matrix A is denoted A-1. It has the following property: 
 

A A-1=A-1A=I. 
 
For a 2x2 matrix 
 

 

A= 




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, 

 
the inverse is defined as 
 

A-1= 








−

−

1121

1222

)det(

1

aa

aa

A
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1 Identity and Inverse Matrices 

Example 1 

 

For the matrix A= 








23

12
, det(A)=2x2-3x1=4-3=1. 

 
 

http://www.mathematics.kirkup.info/
../IdentityInverse/index.htm
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A matrix does not necessarily have an inverse. If the determinant is zero then clearly the 
inverse cannot be defined. A matrix without an inverse is said to be singular. 
 
 

 
 
 
 
 
 
 

 
 
Spreadsheet 
 
The accompanying spreadsheet2 can compute the inverse of a 2x2 matrix. 
 

 

 
2 Inverse of a 2x2 Matrix 

Example 2 
 

For the matrix A= 








23

12
, A-1= 








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−
=
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. 

 

 

Example 3 

 

For example, the matrix A= 








24

12
, det(A)=2x2-4x1=0. It has no inverse. 

 

 

http://www.mathematics.kirkup.info/
https://www.spreadsheets.kirkup.info/Matrices/Inverse%20of%20a%202x2%20Matrix.htm

