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Cayley- Hamiliton Theorem. 
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 Applications of  Cayley–Hamilton theorem  

Cayley–Hamilton theorem is a new method for finding the inverse of a nonsingular matrix. If 

λn + an−1λn−1 +· · ·+a1λ + a0 = 0  

is the characteristic equation of a matrix A,  
Then det(A) = (-1)na0. Thus, A is invertible if and only if a0 ≠ 0 . 

Now assume that a0 ≠ 0. By the Cayley–Hamilton theorem, we have 

An + an−1A
n−1 +· · ·+a1A + a0I = 0,  

A[An-1 + an−1A
n−2 +· · ·+a1I] = a0I  

Or , A[-1/ a0 (An-1 + an−1A
n−2 +· · ·+a1I)] = I 

Thus  inverse of A is,  
A-1 = (-1/ a0 )(An-1 + an−1A

n−2 +· · ·+a1I)  
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Problems 


