
Homework 4: Solutions

Chapter 4, Problem 1.���������
	�� � ��� �����
� ����	�� � ��� ���� ���� � ���� ��	 �! " � ��#

Chapter 4, Problem 3.$%��&'�(� )*��� �,+ &'���-)��.� � + &�/1020203/4� ��+ &'�� � � ��� )*���
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Hence, 5 ��&'�6��78& �:9 � and���;� � �!�
< �= & 5 �;&>�@?A&B��7C< �= &D& �E9 � ?A&,��7C< �= & � ?A&�� 77 � � #
Chapter 4, Problem 4.

� � �GF �� ���'H � where
)*� H � �JI � �!�LK

and
)*� H � �� ��� � IMK

. So
��� H � ���LKN�OI � � � � � IMK��P� � ��� � I � K

,
��� HGQ� ���LKR� � � � � � I*KS�P� � �6��

and T � H � �U� � IV� � I � K�� Q � " KR� � IWKS�
. Hence,

����� � �,�X7�� � I � K��
andT ��� � ��� " 7YKN� � IZK�� .
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Chapter 4, Problem 8. In class we proved that
��� � � ��� � and T � � � �U�� Q�� 7 . For � Q� , we first write � Q� � F �� ��� � Q� I 7 � Q�7 I � #

Now ��� �\ � ��� � Q
�	� � �\ � ��� ����� Q

� ��� �\ � ��� � � Q � � Q �!��76� � Q � � Q � #
Next, ��� � Q� � � �
� �7 �\ � ��� �

� � Q
� �7 Q �
� �\ � ��� �

� � Q
� �7 Q �
�V�\ � ��� � Q

� � \ ����� �
� �  �

� �7 Q �^�\ � ��� ����� Q� � � \ ����� ���.�
� � �����  � �

� �7 Q �^�\ � ��� � � Q � � Q � � \ ����� � Q �� �7 Q�� 7�� � Q � � Q � � 76�;7 I � � � Q�� #
Therefore,��� � Q� �!� 7�� � Q � � Q � I ���� ��7�� � Q � � Q � � 76�;7 I � � � Q �7 I � � � Q #
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Chapter 4, Problem 16.���;`>���a���_������� �(� m����
< `>��m����_�;&>� 5 ��&�� m��@?A&B��`'�.m�� <��D��&'� 5 �;&�� m��O?A&���`'�.m�� �����_������� �l�-m�� #
Therefore,

���;`>��� ���_���B��� �a��� `>��� �i�����_������� �a�
. Take

�_�;�U��� �
to get the next

result.

Chapter 4, Problem 17. Define 	 and 
 �.� � as in the hint. ThenT ���U� � ���4�;�JI 
 �.� �4� � � 
 ���a��I 	 �4� Q� ����� I 
 ���a�4� Q � ��� 
 �.� �6I 	 � Q � � ���@���GI 
 ���a�4�P� 
 ��� � I 	 �@�
� � � �� � ��� #

Now � � �����GI 
 ���a�4� Q � ���n�����GI 
 ���a�4� Q � ��� � � T �;��� � �
since 
 ��� �!���%����� � �

. Next,

�� � ��� 
 ��� � I 	 � Q � T � 
 �.� �4��� T ������� � � #
Finally

��� � � ���@���GI 
 ��� �@�P� 
 �.� � I 	 �4�� � ���n���4�;�GI 
 ��� �@�P� 
 �.� � I 	 �4��� ���� � � � � 
 ��� � I 	 �i� �@���GI 
 ��� �@��� � �� � � � � 
 ��� � I 	 �n�.������� � � I ��� 
 �.� ��� � �4� �� � ���_� 
 ��� � I 	 �n� 
 ��� �6I 
 �.� �4���� � #
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