
The matrix A is diagonalizable: 

Ø           Case 1

Ø We will apply one of the following  three famous 
Theorems:

Ø We apply the powers of the matrix A in solving systems of recurrence 
sequences  and its exponential  in solving l inear systems of 
differential equations of the first order. 

Ø How many ‘’my numbers my friends’’ 
are there ?

We would like to compute the powers  (resp. the exponential or any matrix function)  of an n × n matrix A.

Ø              Case 2

The matrix A is not diagonalizable.
We need to apply Cayley-Hamilton Theorem: 

1. Shaur decomposition Theorem: States that every n by n matrix 
is similar to an upper triangular matrix  T.

2. Dunford Decomposition Theorem:  States that every n by n 
matrix A can be written as A = D + N, where D is diagonalizable, 
N is nilpotent with D.N = N.D. Here, for computing the powers 
of A, we must use the Binomial formula for matrices:

3. Jordan Decomposition Theorem: States that every n by n matrix 
A is similar to a Jordan matrix by blocks, i.e. 

                                                           
where J  is given by:

with

In both cases we must first compute the 
characteristic polynomial  and determine the 
eigenvalues and eigenvectors.
• We also use Minimal polynomial.

In this case we must compute the generalized eigenvectors of A.                                   

We have the formulas of
the powers and exp of J

Here, P is invertible and D is diagonal.

We need to apply Cayley-Hamilton Theorem: 

Conclusion. We can compute the powers 
and exponential of any n by n matrix. 


