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1. Let A be the matrix

A =

24 1 1 0
0 1 0
0 0 1

35 :
Show that A is not diagonalizable.

A has only one eigenvaule � = 1. The corresponding eigenvectors:24 0 1 0
0 0 0
0 0 0

35!
24 10
0

35 ;
24 00
1

35 :
Since A has only two eigenvectors, it is not diagonalizable.

2. Suppose A is the matrix

A =

�
p 1� p

1� q q

�
;

where 0 < p < 1 and 0 < q < 1: Show that � = 1 is an eigenvalue for A: What is the
other eigenvalue? What are the corresponding eigenvectors.

jA� �Ij =
���� p� � 1� p
1� q q � �

����
=

���� 1� � 1� p
1� � q � �

���� (by adding the �rst two columns)
= (1� �)

���� 1 1� p
1 q � �

����
= (1� �) (q � �+ p� 1) = 0

gives � = 1 or � = p+ q � 1:
For � = 1 : the row reduction operations give�

p� 1 1� p
1� q q � 1

�
!
�
1 �1
1 �1

�
!
�
1 �1
0 0

�
therefore, the corresponding eigenvector is�

1
1

�
for � = p+ q � 1 the row reduction operations give�

1� q 1� p
1� q 1� p

�
!
�
1� q 1� p
0 0

�
1



which gives the eigenvector �
p� 1
1� q

�
:

2


