
���������
	���
�
��������
����
����������������! "��#�$&%'��(*)+�

,.-0/2143654798.:
;&<>=@?BADCFE"G

HJILK�KNM0I�ONKFPQKRILO�S6TUKRM0I�V6W XYILZ\[�]0^`_�Iba@cBd�eNILONf6IYghKFW X@IYikjYl�mnM0ILZoKNM0I�ONKFPLKNILOpS6TUKNM0IbqsrutwvxWyizi
_�IsPuON{0_0ONILKpS6T�KNM0Iuf6S|v}ILeNORILKpS6T2~@a@�zd@�Yl&mnM0IuKNe|PQZ0OFW KFWkS@ZoT�{0Z�ghKFW SYZ���SUT�KNM0I�qsrut�W O}V6W XYILZ�_�j��

���N~@a@�@cF������~@a@cFd@�
���N~@a@�@cF�L�����
���N~@a@cFd@�@cB���*��~@a@cFd@�
���N~@a@cFd@�@cB������~Ya@cBd@�

mnM0I�ONK|PQeNK}ONKFPQKRI�W O�~@a@��PQZ���_�SYKNM.KNM0IuORKFPQKNILO�PQeNIu�0Z�PYiJONKFPQKRILOFl
;&<>=@?BADCFE"�

mnM0I}ONKFPLKNILO�S6T�KRM0Iuqsrut'PQeNI�P�ON{0_0ONILK�S6T|KNM0Ipf6S�v�ILeRONILK�S6T0~QOF�kKF� {�� X��@l�mnM0IpKReFPQZ0OFW K|W S@ZsT�{0Z�ghKFW SYZ
��SUT�KNM0I�qsrut�W OpVUW X@ILZs_�j��

���N~@�B�YcB���4��~Y�Bc¡ Q�
���N~@�B�YcB�L����~Y�B�
���N~@�BcN ��@cF���2�'~@�BcN �cN¢2�
���N~@�BcN ��@cF�L����~@�F�
���N~@�BcN �cN¢2�@cF�����£~@�BcN �c¡¢n�
���N~@�BcN �cN¢2�@cF�L�U�£~@�BcN¤*�
���N~@�BcN¤*�YcB������~@�Fc¡ ��
���N~@�BcN¤*�YcB�L�*��~@�F�

mnM0I�ONK|PQeNK}ONKFPQKRI�W O�~@�B�¥PLZ���~@�BcN¤*��W O}KNM0Ix�0Z�P@iJONKFPLKNIYl

,.-0/2143654798§¦
;&<>=@?BADCFE"G

0 1

2

4

3

e

e
e

a

b

e

e

¨ S6©uf0{0KFPQKFW SYZªS6T�«N¬u­L®°¯��¡¢�±�²��
«N¬u­L®°¯��¡¢6±0²F�Na@����~Ya@cBd@cN³6�
«N¬u­L®°¯��¡¢6±0²F�Nd@����~Yd@�
«N¬u­L®°¯��¡¢6±0²F�N´@����~Y´@c¡³6cFd@�
«N¬u­L®°¯��¡¢6±0²F�Nµ@����~Yµ@c¡³6cFd@�
«N¬u­L®°¯��¡¢6±0²F�¶³6����~L³6cBd@�

d



¨ S6©uf0{0KFPQKFW SYZªS6T���·��
� · �NaYcB���4��~Y´@�
� · �NaYcB�L�2��~@µ@�
� · �N´YcB���4��~Y´@�
� · �NµYcB�L�2��~@µ@�
� · �N´YcB���4��~Y´@�
��·��NµYcB�L�2��~@µ@�

a¥W OpKNM0IuORKFPQeNK}ONKFPLKNI�PLZ��.P@izi�KNM0IuKRM0eNILIuONKFPQKRILOx�Na@cF´@cBµ@��PLeNIu�0Z�P@iJONK|PQKNILOFl
;&<>=@?BADCFE"�

�NP@�}�N�2¸`���º¹����R¹
�¶_��}� ¹ �L�N��¸\�L� ¹ �L� ¹
�NgL�}�N��¸\���º¹R���R¹n¸\�J¹Q�L�N�p¸»�L��¹��L�R¹
�N�0��¼½K�W O�KNS�S¾M�PQeF�¿KRS¿VY{0ILONO¥KNM0I�ONSUi {0KFW S@Z���KNM�{0O|��v}I�M�P�X@IsKNS¾ONS6ikX@IªKRM0I�f0eNS@_�i IY©ÀWkZ£PÁONj

ONKNIY©¥PQK|Wzg�v�P�jYl}Â�W eNONK}v}Iu_0{�Wziz��P��NÃu�NÂ|ÄÅT�S@epKNM0I�iyPQZ0V@{�PQV@I

Æ§��~QÇ�ÈºÇ�ghSYZ�KFPYW Z0O}ILX@ILZ.Z�{�©�_�ILe�S6T�É6Ê OxPQZ���S��0��Z�{�©�_�ILepS6T*Ë�Ê O|�

�Na¥W O}KNM0IxONKFPQeNK|W Z0VsPQZ��9´¥W O}KNM0Ix�0Z�P@iJONKFPLKNIY�Nl
P _

a d ´
d a µ
´ µ a
µ ´ d
mnM0ILZ'v}I.{0ONI9KNM0IoONKFPQZ��0PLeF�`ghS@Z0ORKNeN{�ghKFW SYZ\KNSÌ_0{�Wyiz�`P.eNILV@{�izPLe¥ILÍ�f0eRILONONOFW SYZ�T�eNS6©ÎÂ|ÄÎ�¶v}I

V@{0ILONONIY�9Ï�Ð|Ñ Ò�Ñ ÓÔ Ñ Õ ��ONS¥v}I��0Wz��Z0SYKpZ0ILIY��KNS¿�|S¥KNM0I�ghS6©Öf�ikILKNI�ghS@Z0ONKNeR{�ghKxW S@Z��

Ïn× Ð|Ñ Ò�Ñ Ó|Ñ ØFÙÐ|Ñ Ó ��Ïn× Ð|Ñ ÒRÑ Ó|ÙÐ|Ñ Ó ¸\Ï2× Ð|Ñ ÒRÑ ÓFÙÐ�Ñ Ø Ïn× Ð|Ñ Ò�Ñ ÓFÙØ|Ñ Ø
¹ Ïn× Ð|Ñ ÒRÑ ÓFÙØ|Ñ Ó

HJILK�Ú+���N����¸»�L�L�Nl

Ï × Ð|Ñ ÒRÑ ÓFÙÐ�Ñ Ó � Ú ¹ �
Ï × Ð|Ñ ÒRÑ ÓFÙÐ�Ñ Ø � Ú ¹ �R���2¸\�L���
Ï × Ð|Ñ ÒRÑ ÓFÙØ�Ñ Ø � «�¸»�N���2¸\�L���¶Ú ¹ �N���2¸\�L���
Ï × Ð|Ñ ÒRÑ ÓFÙØ�Ñ Ó � ��¸\�N�L��¸\���L�¶Ú ¹ �

Û�{0KNKFWkZ0V�KRS@V@ILKNM0ILexPLZ���OFWz©Öf�izWyTÜj�W Z0V6�

Ïn× Ð|Ñ ÒRÑ Ó|Ñ Ø|ÙÐ|Ñ Ó � Ú ¹�Ý ��¸\�R����¸\�L��� Ý �N���4¸\�L���¶Ú ¹ �N���2¸\�L���¶Þ ¹ �R��¸»�N�L�p¸\���L�¶Ú ¹ �L�¶Þ

´



,.-0/2143654798.ß
;&<>=@?BADCFE"G

0

0
0

1

1

11
1

1

0

0,1

Problem   8.1 (a)

Problem   8.1(b)

0

1 1 0 0 1

1

0 0 1 1 0

0,1 0,1
0,1

0 0 1 1 0

1 1 0 0 1

0

1 0

0

1

1

Problem   8.1 (c)
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