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• A matrix satisfies its own characteristic equation. That is, if the characteristic equation of 
an n × n matrix A is λn + an −1 λn−1 + … + a1 λ + a0 = 0, then 

An + an −1 An−1 + … + a1 A + a0 I = 0              …………(1) 

Now assume that a0 ≠ 0 ,  pre multiplying equation (1) by A-1 , we have

An-1 + an −1 An−2 + … + a1I + a0 A-1 = 0

A-1 = - (An-1 + an −1 An−2 + … + a1I )

Thus , Cayley-Hamilton theorem gives another method for computing the inverse of a square 
matrix .  Since this method expresses the inverse of a matrix of order n in terms of (n-1) 
powers of A , 

Example : Verify Caley – Hamilton theorem for the matrix  A=             and find its               

inverse . 

Solution :  Let         A =               

The characteristic equation of A is             = 0  

i.e.  

or                                    or ………….(1)
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To verify  Caley – Hamilton theorem , A must satisfy its characteristic equation (i).

………….(ii) 

Now

This verifies the theorem , multiplying by A-1 in equation (1) we get  A-7A+A-1=0 

or   A-1 = 7I – A = 

Cayley – Hamilton Theorem 

2 7 1 0A A  

2A 
2 3 2 3
3 5 3 5
  
  
  

13 21
21 34
  
 

 2 7A A I  13 21 2 3 1 0
7

21 34 3 5 0 1
            
     

13 21 14 21 1 0
21 34 21 35 0 1
            
     

0 0
0 0

O   
 

7 0 2 3 5 3
0 7 3 5 3 2

                

4



19. Find the eigen values  and eigen vectors of the matrix 

A=

(a)  -6, -1; (2,5) , (1,-1)            (b) 6, -1; (2,-5) , (1,1) 

(c)   6, -1; (2,5) , (-1,-1)           (d) -6, -1; (-2,-5) , (1,-1) 

20. Find the inverse of the given Matrix, using Cayley Hamilton’s Theorem.

(a)                                (b)

(c)                                 (d)     
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