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Example 1: Find the inverse of 

                    
Solution: 

The following method to find the inverse is only 

applicable for 2 × 2 matrices. 

1. Interchange leading diagonal elements: 

-7 → 2; 2 → -7 

                                    
2. Change signs of the other 2 elements: 

-3 → 3; 4 → -4 

                                 
 

3. Find the determinant |A| 
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4. Multiply result of [2] by 1/ |A| 

  

                   

  



Prepared by Assist. Prof.  Imad Matti 
Cyber Security  Engineering Department 

 
 

6 
 

 

 

Example: Find the inverse of matrix A =      3        2 

1       5 

1. The determinant of   A =   |   3     2 | 

                                                     |   1     5  |     = (3 × 5) - (2 × 1) = 15 - 2 = 13. 
 

     2. The adjoint of a matrix A 

                  adj A =       5        −2 

 

                                   −1          3 

As we know, the formula of inverse for 2×2 matrix is given by: 
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             A-1 = (Adj A) / det(A) 

 

             A-1  =      1 / 13     5          -2 

                                        -1           3 

 

Therefore       A-1 =     5/13       -2/13  

                                  -1/13        3/13 

 

 

 

 

Example: Find the inverse of 

                                                    3        10 
                                             A = 
                                                          2         7 
 

Solution: 

Now, we have to find  

                               |A| =       3         10 

                                             2           7 

         det(A) = 3(7) – 2(10) = 21 – 20 = 1 ≠ 0 

         Adj A =      7         −10 

                         −2            3 

As we know, the formula of inverse for 2×2 matrix is given by: 

             A-1 = (Adj A) / det(A) 
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A-1  =      1 / 1     7          -10 

                          -2           3 

Therefore       A-1 =     7          -10 

                                  -2            3 
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Since det A = (-2)(-9)-(18)=18-18=0 

Therefore A-1  does not exist. 
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Minors For 2×2 Matrix 
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Thus, 

M11 = minor of a11 = |a22| = a22 

M12 = minor of a12 = |a21| = a21 

M21 = minor of a21 = |a12| = a12 

M22 = minor of a22 = |a11| = a11 

 

Cofactors: 
 

 

Let A be a square matrix and aij is the element in ith row and 

jth column of A. Then the cofactor of the element aij is given by 

the number (-1)i+j Mij, where Mij is the minor of the element aij. 

The cofactor of element aij is denoted by Aij. 
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Cofactors For 2×2 Matrix 
 

 

 

 

Adj of matrix A = Transpose of matrix A 

          Adj A = Transpose    A11       A12 

                                               A21           A22 

              Adj A  =    A11       A21 

                           A12       A22 
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Now to find the inverse of the matrix A: 

                                                      A11       A12           4        -3 

The matrix of cofactors is =      A21       A22    =    -2        1 
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Adj of matrix A = Transpose of matrix A 

          Adj A = Transpose    A11       A12 

                                               A21           A22 

 

                               = transpose of            4          -3 

                                                                    -2          1 

              Adj A  =    A11       A21 

                           A12       A22 

                            4            -2 

                      =   -3            1 
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       A-1       =     1 / ((4 x 1 ) – (-2 x -3))     4          -2 

                                                                             -3             1 

                        =  1 / -2       4          -2      =       -2              1 

                                            -3          1               3/2          1/-2 

 

 

Minors For 3×3 Matrix 
 

 

 

 



Prepared by Assist. Prof.  Imad Matti 
Cyber Security  Engineering Department 

 
 

16 
 

 

 

 

 

 

 

 

 

 

 

 

 



Prepared by Assist. Prof.  Imad Matti 
Cyber Security  Engineering Department 

 
 

17 
 

Minors for 3 x 3 matrix 
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Cofactors For 3×3 Matrix 
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                                                                   A11       A12       A13         -8       -10        4    

Matrix of Cofactors   =      A21       A22       A23     =      8         10       -4 

                                                                  A31     A32          A33          8        -10       -4 

 

                                                                   A11       A21       A31         -8        8         8    

       AdJ(A)  =   AT     =      A12       A22       A32     =    -10     10      -10 

                                                                  A13     A23         A33           4       -4         -4 

Find det(A), then apply the following to find the inverse of A   

                                    A-1     = (1 / det A) .  AdJ(A) 

                               

   Example:                               
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