
Math 1410–Solutions for Assignment 3

Submitted Friday, October 7

1. Find 2A � A2, where

A � �� 0 1 0
0 0 �1
0 0 0

�� �
Solution:

2A � A2

� 2

�� 0 1 0
0 0 �1
0 0 0

�� � �� 0 1 0
0 0 �1
0 0 0

�� �� 0 1 0
0 0 �1
0 0 0

��
� �� 0 2 0

0 0 �2
0 0 0

�� � �� 0 0 �1
0 0 0
0 0 0

��
� �� 0 2 1

0 0 �2
0 0 0

�� �
2. Find the values ofx andy that makeAB � A � 0, where

A � � x 1
1 �1 	 
 B � � 1 2

y 1 	 �
Solution:

AB � A � 0

�� � x 1
1 �1 	 � 1 2

y 1 	 � � x 1
1 �1 	 � � 0 0

0 0 	
�� � x � y 2x� 1

1� y 0 	 � � x 1
1 �1 	 � � 0 0

0 0 	
�� � 2x � y 2x � 2

2� y 0 	 � � 0 0
0 0 	
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�� �������
2x � y � 0
2x � 2 � 0
2� y � 0

0 � 0

�� � x � �1
y � 2 �

3. FindA3 � 4A2� 4A, where A � �� 1 1 0
1 1 0
0 0 2

�� .

Solution:

To begin,

A2 � AA � �� 1 1 0
1 1 0
0 0 2

�� �� 1 1 0
1 1 0
0 0 2

�� � �� 2 2 0
2 2 0
0 0 4

�� 

so

A3 � A2A � �� 2 2 0
2 2 0
0 0 4

�� �� 1 1 0
1 1 0
0 0 2

�� � �� 4 4 0
4 4 0
0 0 8

�� �
Therefore,

A3 � 4A2� 4A

� �� 4 4 0
4 4 0
0 0 8

�� � 4

�� 2 2 0
2 2 0
0 0 4

�� � 4

�� 1 1 0
1 1 0
0 0 2

��
� �� 4 4 0

4 4 0
0 0 8

�� � �� 8 8 0
8 8 0
0 0 16

�� � �� 4 4 0
4 4 0
0 0 8

��
� �� �4 �4 0�4 �4 0

0 0 �8

�� � �� 4 4 0
4 4 0
0 0 8

��
� �� 0 0 0

0 0 0
0 0 0

�� �
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4. Write the following system of equations in matrix formAX � B and identify the
matricesA 
X andB:

3x2 � 2y � 3z3 � w � 7
2x2 � 3y � 4z3 � w � 3

11x2 � y � 4z3 � w � 31
x2 � y � 2z3 � w � 11

Solution:

Let

A � �
�
�� 3 �2 3 1

2 �3 �4 �1
11 1 4 �1
1 1 �2 1

�
�
�� 


X � �
�
�� x2

y
z3

w

�
�
�� 
 and B � �

�
�� 7

3
31
11

�
�
�� �

Then, the matrix formAX � B of the system of equations above is�
�
�� 3 �2 3 1

2 �3 �4 �1
11 1 4 �1
1 1 �2 1

�
�
��
�
�
�� x2

y
z3

w

�
�
�� � �

�
�� 7

3
31
11

�
�
�� �

5. If A, B, andC are any 2�2 matrices, prove or disprove each of the following state-
ments:
(a) AB � BA � 0 for all A andB.

Solution: This statement is FALSE.

Let A � � 0 2
1 0 	 andB � � 4 5

3 4 	 . Then,

AB � BA � � 0 2
1 0 	 � 4 5

3 4 	 � � 4 5
3 4 	 � 0 2

1 0 	
� � 6 8

4 5 	 � � 5 8
4 6 	

� � 1 0
0 �1 	 �� 0 � � 0 0

0 0 	 �
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(b) A3 � 0 impliesA � 0.

Solution: This statement is FALSE.

Let A � � 0 0
1 0 	 . Then,

A3 � A2A

� �� 0 0
1 0 	 � 0 0

1 0 	� � 0 0
1 0 	

� �� 0 0
0 0 	� � 0 0

1 0 	
� � 0 0

0 0 	 �
However,A

�� 0.

(c) BC � 2AC impliesB � 2A for all A, B andC.

Solution: This statement is FALSE.

Let A � B � I andC � 0. Then,BC � 0, and 2AC � 0, soBC � 2AC. However,I
�� 2I,

soB
�� 2A.

(d) If AB � BA, then�A � B�2 � A2 � 2AB � B2.

Solution: This statement is TRUE.

Let A andB be any 2�2 matrices such thatAB � BA. Then,�A � B�2 � �A � B� �A � B�� A�A � B� � B�A � B�� A2 � AB � BA � B2

� A2 � AB � AB� B2 (sinceAB � BA)� A2 � 2AB � B2
 as required.
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6. Let

A � �
�
�� 1 1 �1 0

1 1 0 0
0 1 �1 1
1 2 �1 1

�
�
�� �

Find elementary matricesE1 
E2 
 � � � 
En, such thatEn � � �
E2E1A is the reduced echelon

form of A and write down the matrixEn � � �
E2E1A.

Solution: �
�
�� 1 1 �1 0

1 1 0 0
0 1 �1 1
1 2 �1 1

�
�
��

��R1� R2

�
�
�� 1 1 �1 0

0 0 1 0
0 1 �1 1
1 2 �1 1

�
�
�� E1

� �
�
�� 1 0 0 0�1 1 0 0

0 0 1 0
0 0 0 1

�
�
��

��R1� R4

�
�
�� 1 1 �1 0

0 0 1 0
0 1 �1 1
0 1 0 1

�
�
�� E2

� �
�
�� 1 0 0 0

0 1 0 0
0 0 1 0�1 0 0 1

�
�
��

�

R2�� R3

�
�
�� 1 1 �1 0

0 1 �1 1
0 0 1 0
0 1 0 1

�
�
�� E3

� �
�
�� 1 0 0 0

0 0 1 0
0 1 0 0
0 0 0 1

�
�
��

��R2� R4

�
�
�� 1 1 �1 0

0 1 �1 1
0 0 1 0
0 0 1 0

�
�
�� E4

� �
�
�� 1 0 0 0

0 1 0 0
0 0 1 0
0 �1 0 1

�
�
��

��R2� R1

�
�
�� 1 0 0 �1

0 1 �1 1
0 0 1 0
0 0 1 0

�
�
�� E5

� �
�
�� 1 �1 0 0

0 1 0 0
0 0 1 0
0 0 0 1

�
�
��

��R3� R4

�
�
�� 1 0 0 �1

0 1 �1 1
0 0 1 0
0 0 0 0

�
�
�� E6

� �
�
�� 1 0 0 0

0 1 0 0
0 0 1 0
0 0 �1 1

�
�
��
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�

R3� R2

�
�
�� 1 0 0 �1

0 1 0 1
0 0 1 0
0 0 0 0

�
�
�� � E7

� �
�
�� 1 0 0 0

0 1 1 0
0 0 1 0
0 0 0 1

�
�
��

Hence,

E7E6E5E4E3E2E1A � �
�
�� 1 0 0 �1

0 1 0 1
0 0 1 0
0 0 0 0

�
�
�� �

7. Let A � � 1 0
a 1 	 , wherea is any number. Find a 2�2 matrix B such that

BA � I and findAB.

Solution:

Let B � � w x
y z 	 . Then,BA � I

�� � w x
y z 	 � 1 0

a 1 	 � � 1 0
0 1 	

�� � w� ax x
y � az z 	 � � 1 0

0 1 	
�� �������

w� ax � 1
x � 0

y� az � 0
z � 1

�� �������
w � 1
x � 0
y � �a
z � 1 �

Thus,B � � 1 0�a 1 	 , so

AB � � 1 0
a 1 	 � 1 0�a 1 	 � � 1 0

0 1 	 � I �
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