Diagonalization of a Matrix with Distinct Eigenvalues
A square matrix   is said to be diagonalizable if there exists an invertible matrix  such that is a diagonal matrix.
Example10: Prove that the matrix  is diagonalizable.
Solution:  and eigenvectors 
 and eigenvectors  
There exists  such that 
is a diagonal matrix.
Notes
· The product  is a diagonal matrix whose diagonal elements are the eigenvalues of .
·  is a diagonalizable  it has linearly independent the eigenvectors.
· Matrix Powers:  is similar to a diagonal matrix   then  .
· If a matrix  with distinct eigenvalues then  is diagonalizable.
· The eigenvalues of  lies on the main diagonal of similar matrix 
.
· If  is a symmetric matrix then eigenvectors that associated to distinct eigenvalues of  are orthogonal.
Example11: Let A ,
1. Prove that  is diagonalizable,
2.  Find the diagonal matrix similar to , and
3.  Find.
Solution:    and eigenvectors 
 and eigenvectors  
Since  has two distinct eigenvalues then diagonalizable.
· Select two linearly independent eigenvectors 

=,
· ,,
The main diagonal of  has the distinct eigenvalues of 
· =,
.

Example 12: Prove that the matrix  is not diagonalizable.
Solution:   (A repeated root) and eigenvector,
[bookmark: _GoBack]a matrix  it does not have two distinct eigenvalues then  is not diagonalizable.
