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Modified Fuzzy ART, Simpson data set.
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No. of clusters

MSE

0

10

20

30

40

50

2 3 4 5

�ãÏí÷9ñ\à`Í :v1 �{ÒBñšÜ$Ø$ÍIà�ÏBÞ\÷lÝGåNØ`Ì\ÍlÎ\ÏBÐlÑšÜ$Ý9Þ‚Õ©×6Ø`×�Ü`ÍIØIølâõ×@ä �©ñ����Iá ÖRÚãË�ÑŠÍIà`åaÝGà�Ðï×GÞ©ß'Í

æ)ÏíØ`Ì�×2ÙGÍIà�×6÷GÍ

�

Ðï×0 \ÏBÐvñšÐ ×GÞ©Õ~ÐïÏMÞ©ÏBÐ�ñ©Ð 
�Î

u

Ù€×GÒMñ\Í^ÜIø �èÝ Õ\ÍIîŠÝ1ÝGé1Ü†åaà`Ý9Ð Ü�Ï��IÍ (

Ø$Ý ��æèÍIà`ÍÛ÷GÍ^Þ\ÍIà/×6Ø$Í^ÕVø�Î Ï� 1Ø
á�Ü�ÏBÐvñšÒB×6Ø`ÏíÝ9Þ©Ü’æèÍIà`Í�Ñ¡ÍIà�åXÝGà�ÐïÍ^Õ�åaÝGàêÍ^×Gß�Ì�ß'Ý Õ\ÍIîŠÝ+ÝGé

Ü`Ï��IÍGø~âaî¡ä �šñ����Iá!Î\ÖRÚãË�ÑŠÍIà`åaÝGà�Ðï×GÞ©ß'Íðæ)ÏBØ`Ì ×2ÙGÍIà�×6÷GÍ

�

Ðï×0 \ÏBÐvñšÐú×GÞ©Õ!ÐïÏBÞ©ÏMÐvñ©Ð


!Î

u

Ù6×GÒBñ\Í^ÜIøT�èÝ Õ\ÍIîŠÝ+ÝGé Ü åXà`Ý9Ð�Ü`Ï��IÍ (µØ$Ý&�RæèÍIà`Í†÷GÍ^Þ\ÍIà�×6Ø$Í^Õ_øãË)Ì©Ïíà�Õ\á¸Ü�ÏBÐvñšÒB×6Ø`ÏíÝ9Þ©Ü

æèÍIà`Í¸ÑŠÍIà`åaÝGà�ÐlÍ^ÕzåaÝGàƒÍ^×Gß�Ì]ß'Ý1Õ\ÍIîŠÝ1ÝGéÄÜ�Ï��IÍGø

 v + \Ï



Ë ×6îšÒíÍ~óY1	�FÞ\Ñšñ©ØµÑ£×6à�×GÐlÍIØ$ÍIà�Üv×GÞ©Õ�Ý9ñ\Ø$Ñ£ñ\Ø’Ù€×GÒMñ\Í^Ü’ÝGå{Ø`Ì\ÍïîŠÍ^Ü$Ø �©ñ����Iá�ÖRÚãË�ÑŠÍIà`åaÝGà�Ðï×GÞ©ß'ÍïÏMÞ!Ø`Ì\Í

ßI×6Ø$ÍI÷GÝGà�Ï��^×6Ø`ÏBÝ9Þ‚ÝGåãØ`Ì\Í
�FÚ��`ÎzÕ©×6Ø`×ïÜ`ÍIØIø

�

Ç (+( � ÈšÇhÈ ��( Æ ( Ç � - Ê -�� � ��� � ) Å^É �aÈ©Å^Å );&�( / � - Ê -��

� È�� 
3( Å

‘

É � 
 ÅIÆ ( ÇhÅ � È\Æ^Æ ( Ç ( Å ) Æ ( ÇhÈ©Æ )O-�( Å

O

4NR � "�(��

�

r

�

r 4NR � R$���

�

�2r

�

4 �(R � ���
	���� �
� ���

O

4NR � 
(R��

�

r

�

r 4NR � ((R��

�

�2r

�

4�ó R � ���
���
� ��� ���

O

4NR � 
�6����

�

r

�

r 4NR � ((R��

�

��r

�

4�ó R 	 ��������� ��� ���

O

4NR � 
������

�

r

�

r 4NR � ((R��

�

��r

�

4 �(R ��� ��������� ��� ���

‘

U

4NR � R R\ó�


�

�

r

�

4NR � R R$�1ø

Ë ×6îšÒíÍ (v1a�FÞ\Ñšñ©ØƒÑš×6à�×GÐlÍIØ$ÍIà/Üµ×GÞšÕ~Ý9ñ\Ø$Ñšñ©Ø)Ù6×GÒBñ\Í^ÜRÝGå Ø`Ì\ÍvîŠÍ^Ü$Ø �©ñ����Iá Î\ÖRÚãË Ñ¡ÍIà�åXÝGà�ÐÛ×GÞ©ß'ÍvÏBÞ‚Ø`Ì\Í

ßI×6Ø$ÍI÷GÝGà�Ï��^×6Ø`ÏBÝ9Þ‚ÝGåãØ`Ì\Í
�FÚ��`ÎzÕ©×6Ø`×ïÜ`ÍIØIø

�

Ç
(+( �

ÈšÇhÈ
��(

Æ
(

Ç �
-

Ê
-�� �

���
� )

Å^É �aÈ©Å^Å
);&�(

/ �
-

Ê
-��

�
È��


3(
Å

‘

É �



Å^Æ
(

Ç€Å
�

È\Æ^Æ
(

Ç
(

Å
)

Æ
(

ÇhÈ©Æ
)O-�(

Å

O

4NR � 6�:��

�

��r

�

4 �(R � ���
�
�
� ��� ���

O

4NR � :(R��

�

��r

�

4�ó R � �����
�
� ��	 ���

O

4NR � #����

�

��r

�

4�ó R 	 ���
����� � ���

O

4NR � #�"��

�

��r

�

4�ó R ��� ��������� � ���

‘

v

r

�

r
4

v

�

r

�

4 R � R R R\ó�


�

�

r

�

4NR � R R$�1ø

î1á]ó��ðÐïÏBÜ�ßIÒB×GÜ`Ü`ÏÔÓ¡ßI×6Ø`ÏíÝ9Þ©Ü7â.4¸ÏBÐ � 
]ÏBØ$à�×

�

ó�
�
�69ä�
£×GÞ©Õ�ÏMÏBÏXäãØ`Ì©Í 4¸Ý9Ì\Ý9Þ\Í^Þ��-<�×GÒí÷GÝGà/ÏíØ`Ì©Ð

�

×�3¡Í^ß'Ø$Í^Õ

î1á�ó #]ÐïÏBÜ`ßIÒB×GÜ�Ü`ÏÔÓ£ßI×6Ø`ÏíÝ9ÞšÜÛâ.4¸ÏBÐ � 
]ÏíØ$à/×

�

ó�
�
�69ä/ø	Ë=×6î£ÒíÍ)6‚÷9ÏíÙGÍ^Ü�Ø`Ì\Í�Þ1ñ©ÐlÍIà�ÏBßI×GÒNÙ€×GÒMñ\Í^Ü�ÝGåƒØ`Ì\Í

ÑšÌ+á1Ü�ÏBßI×GÒBÒíá‚ÒM×6î¡Í^ÒBÍ^Õ��FÚ��`Î Ü`ñ\î£Ü`×GÐlÑšÒíÍ�ÐlÍ^×GÞ©ÜIølË ×6îšÒíÍ^Ü �~×GÞšÕ �Äà`ÍIÑŠÝGà`Ø
�©ñ����Iá	Î ÖµÚ Ëý×GÞ©Õ"�©ñ����Iá

ÖµÚ ËòØ$ÍIà�ÐïÏMÞ©×GÒšß'Í^Þ+Ø$à`Ý9ÏBÕ©ÜNæ)Ì\Í^ÞÛØ`Ì\ÍµÞ1ñ©ÐvîŠÍIà ÝGå_Õ\ÍIØ$Í^ß'Ø$Í^Õ�ßI×6Ø$ÍI÷GÝGà�ÏíÍ^Ü{ÏBÜNÍ$#+ñš×GÒšØ$Ý 61ø Ë=×6î£ÒíÍ^Ü!:v×GÞ©Õ

#‚Ñ©à`Í^Ü$Í^Þ+Ø�Ø`Ì\Í�ß'Ý9Þ\åañšÜ`ÏíÝ9ÞìÐï×6Ø$à�ÏBß'Í^ÜðÝGå �šñ����IáìÖµÚãË�×GÞ©Õ��©ñ����IájÎ ÖRÚãËùà`Í^Ü$ÑŠÍ^ß'Ø`ÏíÙGÍ^ÒBá

�

æ)Ì\Í^ÞìØ`Ì\Í

Þ1ñ©ÐêîŠÍIà†ÝGå Õ\ÍIØ$Í^ß'Ø$Í^Õ]ßI×6Ø$ÍI÷GÝGà�ÏíÍ^ÜµÏBÜ†Í$#1ñ©×GÒŠØ$Ý 61ø

�  

���
	��f� � � ��� �

�
Ì\Í^Þ]×6ÑšÑšÒBÏíÍ^ÕzØ$ÝzÜ`ÏBÐlÑ£ÒíÍ¸Õ©×6Ø`×ÄÜ$ÍIØ`Ü

�

Ø`Ì\ÍvÖµÚãË ó;ëPîš×GÜ`Í^Õ��©ñ����Iá‚ÖRÚãË�Ü$á Ü$Ø$Í^Ð ÏMÜ)Þ\ÝGØ7Ü$Ø`×6îšÒíÍêæ)ÏíØ`Ì

à`Í^Ü$ÑŠÍ^ß'ØãØ$Ý¸Ü`Ðï×GÒMÒ1ß/Ì©×GÞ\÷GÍ^Ü«ÏBÞðÏBÞ\Ñšñ\Ø=Ñš×6à�×GÐlÍIØ$ÍIà/Ü ×GÞ©ÕðÏBÞðØ`Ì\Í{ÝGà�Õ\ÍIà ÝGå£Ø`Ì\Í†Ø$à�×GÏBÞšÏBÞ\÷7Ü$Í$#+ñ©Í^Þ©ß'ÍGø ËƒÌ©ÏBÜ

Í!  Ñ¡ÍIà/ÏBÐlÍ^Þ+Ø`×GÒãÍIÙ1ÏBÕ©Í^Þ©ß'ÍÛÏBÜ¸ÏMÞ!ÒBÏBÞ\Íðæ)ÏíØ`Ì�æRÌ©×6ØêÏBÜ’åaÝ9ñ©Þ©Õ!ÏMÞ�Ø`Ì\ÍÛÒBÏíØ$ÍIà/×6Ø`ñ\à`Íïß'Ý9Þ©ß'ÍIà�ÞšÏBÞ\÷�Ø`Ì\ÍÛÖµÚãË

ólÜ$á Ü$Ø$Í^Ð�ø�ÿ7ñ©à’æ«ÝGà`é�ÏBÜ7åaÝ1ßIñšÜ$Í^Õ�Ý9Þ�Õ\ÍIØ$Í^ß'Ø`ÏBÞ©÷~Ü$Ø$à�ñ©ß'Ø`ñ\à/×GÒãÑ©à`ÝGîšÒíÍ^ÐÛÜRØ`Ìš×6Øê×�3¡Í^ß'ØvÖRÚãËqó;ëPî£×GÜ$Í^Õ

Ü$á Ü$Ø$Í^Ð Õ\Í^Ü�Ïí÷9ÞVøjÿ7Þ\ÍzÑŠÝGØ$Í^Þ@Ø`ÏB×GÒƒÑ©à`ÝGîšÒíÍ^Ð�ÏBÜlÏMÕ\Í^Þ@Ø`ÏíÓšÍ^Õ�ÏBÞìØ`Ì\Í~Ü$Í$#1ñ\Í^Þ@Ø`ÏM×GÒ†Í! 1Ñ£ÒíÝ9ÏíØ`×6Ø`ÏíÝ9Þ�ÝGåµØçæèÝ

ß'Ý9ÐlÑšÒBÍ^ÐlÍ^Þ@Ø`×6à�á�ñ©Þ©ÏMÕ©Ïíà`Í^ß'Ø`ÏíÝ9Þš×GÒ=âõ×GÜ$á ÐïÐlÍIØ$à�ÏMß2ä åõñ©Þ©ß'Ø`ÏBÝ9Þ©ÜèØ$Ýðß'Ý9ÐïÑšñ\Ø$Í¸×GÞ�ÏBÞ©Ì©ÍIà`Í^Þ@Ø`ÒBáïÜ$á1ÐÛÐlÍIØ$à�ÏBß

ÏBÞ+Ø$ÍIà`Ñš×6Ø$Ø$ÍIà�ÞÄÜ`ÏBÐÛÏBÒB×6à�ÏíØ
áêÙ6×GÒBñ\ÍGø ÖµÞ�×GÒíØ$ÍIà/Þ©×6Ø`ÏíÙGÍ7ÖRÚãË{ëPîš×GÜ`Í^ÕÛ÷GÍ^Þ\ÍIà/×GÒšåaà�×GÐlÍIæèÝGà`é

�

Ø$ÍIà�ÐïÍ^ÕzÎ ÖµÚãË

�

ÏBÜ7Ø`Ì\Í^Þ�Ñšà`Í^Ü$Í^Þ+Ø$Í^Õ�Ø$Ý~Í! 1Ø$à/×Gß'ØêÜ$Ø`×6Ø`ÏBÜ$Ø`ÏMßI×GÒãà`ÍI÷9ñ©ÒB×6à�ÏBØ`ÏíÍ^ÜµåXà`Ý9Ðú×GÞš×GÒíÝG÷~Ü`×GÐlÑšÒBÍ^ÜIø�Ë)Ì©ÏBÜ7Þ\ÍIæ�åaà�×GÐlÍ'ë

 + v  ÏMÏ



Ë=×6îšÒBÍ&6v1��RñšÐlÍIà�ÏBßI×GÒŠÙ6×GÒBñ\Í^Ü†ÝGåãØ`Ì\Í¸ß'Í^Þ+Ø$ÍIà�ÜRÝGå=Ø`Ì©Í �4Ú �$ÎÄßIÒM×GÜ`Ü$Í^ÜIø

� È ( / + � È ( / 8 � È ( / � � È ( / #

� �aÈ©Å2Å + � �
���
� � ��� ��	 �����
��� � �������

� �aÈ©Å2Å 8 � �����
� � �
�
��� � �����
� � �
�
���

� �aÈ©Å2Å � � ����	
	 � ���
��� � �����
� � �
�
���

Ë ×6îšÒíÍ ��1 �RñšÐlÍIà�ÏBßI×GÒ Ù6×GÒBñ\Í^Ü ÝGåŠØ`Ì\Í)à`ÍIåXÍIà�Í^Þ©ß'ÍƒÙGÍ^ß'Ø$ÝGà�ÜèÕ\ÍIØ$Í^ß'Ø$Í^Õïî1á �©ñ����IálÖµÚ ËòÏBÞðØ`Ì\ÍƒÑšà`Ý1ß'Í^Ü�Ü`ÏBÞ\÷

ÝGåãØ`Ì\Í
�FÚ��`ÎÄÕ©×6Ø`×ÛÜ$ÍIØIø

O

4NR � "�(

�

�

.

"

.

4NR � R$�

�

�

��r

�

4 �(R ø��)Ý\ø«ÝGå ßIÒMñ©Ü$Ø$ÍIà�Ü 4 61ø

� È ( / + � È ( / 8 � È ( / � � È ( / #

� �aÈ©Å2Å + � �
����� � ��� ��� �����
��� � �������

� �aÈ©Å2Å 8 � � ��	�� � �
	���� � �
	
��� � �
��	
�

� �aÈ©Å2Å
�

� �
� ��� � ���
��� �����
	�� � � ���
�

Ë ×6îšÒíÍ!�v18�Rñ©ÐïÍIà�ÏBßI×GÒ9Ù6×GÒBñ\Í^Ü ÝGå\Ø`Ì\ÍNà�ÍIåXÍIà`Í^Þšß'ÍNÙGÍ^ß'Ø$ÝGà�Ü Õ\ÍIØ$Í^ß'Ø$Í^Õ�î1á
�©ñ����Iá�Î ÖµÚãË�ÏMÞ’Ø`Ì\ÍNÑšà`Ý1ß'Í^Ü�Ü`ÏBÞ\÷

ÝGåãØ`Ì\Í
�FÚ��`ÎÄÕ©×6Ø`×ÛÜ$ÍIØIø

O

4NR � 6�:

�

�

��r

�

4 �(R ø��RÝ\ø ÝGå ßIÒBñ©Ü`Ø$ÍIà�Ü�4 61ø

�
È

(
/

+ �
È

(
/

8 �
È

(
/

� �
È

(
/

#

� �aÈ©Å2Å
+

� �
���
� � ��� ��� �����
� � � ����� �

� �aÈ©Å2Å
8

� �
	���� � �
�
��� � �����
� � �
����	

� �aÈ©Å2Å
�

� �
����� � �
�
��� � �
� ��� � �
�
���

æèÝGà`éïÍ^ÐlÑšÒBÝ2á Ü«î£ÏBÕ©Ïíà`Í^ß'Ø`ÏBÝ9Þ©×GÒš×Gß'Ø`ÏíÙ6×6Ø`ÏíÝ9Þz×GÞ©ÕzÐï×6Ø`ß/Ìzåañ©Þšß'Ø`ÏíÝ9Þ©Üèß'Ý9ÐlÑšñ\Ø`ÏBÞ©÷vÏBÞ+Ø$ÍIà`Ñš×6Ø$Ø$ÍIà�ÞzÜ`ÏMÐïÏBÒB×6à$ë

ÏíØ
á]Ù6×GÒBñ\Í^Ü’×GÜ’à�Í^ÒB×6Ø`ÏíÙGÍïÞ1ñ©ÐêîŠÍIà�Ü^øvÖùÜ$ÑŠÍ^ßIÏÔÓ£ßïÎ ÖµÚ Ë�ÏMÐlÑšÒíÍ^ÐlÍ^Þ+Ø`×6Ø`ÏíÝ9Þ

�

Ø$ÍIà/ÐlÍ^Õ"�©ñ����Iá	Î ÖµÚãË

�

ÏBÜ

Õ\ÍIÙGÍ^ÒíÝGÑŠÍ^Õ]Ø$Ý�Ø`×6éGÍï×GÕ©Ù€×GÞ+Ø`×6÷GÍðÝGå Ø`Ì\Íðß'Ý9ÐêîšÏMÞ©×6Ø`ÏíÝ9Þ]î¡ÍIØ
æ«ÍIÍ^Þ Ø`Ì\ÍïÎ ÖµÚãË åaà�×GÐlÍIæèÝGà`é‚×GÞ©Õ ñ©Ü$ÍIåõñ©Ò

×6îšÜ$Ý9ÒMñ\Ø$Í¸×GÞ©Õ�à`Í^ÒM×6Ø`ÏíÙGÍ’åañ����IázÐïÍ^ÐêîŠÍIà�Ü`ÌšÏíÑzåañ©Þšß'Ø`ÏíÝ9Þ©ÜIø

ÖµßIß'ÝGà�Õ©ÏBÞ©÷vØ$ÝðØ`Ì\ÍIÝGà`ÍIØ`ÏMßI×GÒV×GÞ©ÕÄÍ! 1ÑŠÍIà�ÏBÐïÍ^Þ@Ø`×GÒ¡ß'Ý9Þ©Ü`ÏBÕ©ÍIà�×6Ø`ÏíÝ9Þ©Ü

�

�©ñ����Iá~Î ÖµÚãËòåaÍ^×6Ø`ñ\à`Í^Ü†Ü`ÍIÙGÍIà�×GÒ

ÏBÞ+Ø$ÍIà`Í^Ü$Ø`ÏBÞ©÷ Ñšà`ÝGÑŠÍIà`Ø`ÏíÍ^Üðæ)Ì\Í^Þ�ß'Ý9ÐïÑš×6à`Í^Õ�Ø$Ý�Í! \ÏBÜ$Ø`ÏBÞ©÷�ßIÒMñ©Ü$Ø$ÍIà�ÏBÞ©÷�×GÒB÷GÝGà�ÏíØ`Ì©ÐïÜ$1ÄÏXävØ`Ì©Í~Ü$á1Ü`Ø$Í^Ð ÏBÜ

Í^×GÜ$á]Ø$Ý~ñ©Ü$Í

�

à`Í$#1ñ©Ïíà�ÏBÞ©÷ÛÝ9Þ©Òíá‚ØçæèÝ~Ðï×GÏBÞ]Ñš×6à�×GÐlÍIØ$ÍIà�Ü’Ìš×^Ù ÏBÞ\÷�×GÞ�ÏBÞ@Ø`ñšÏíØ`ÏíÙGÍ�ÑšÌ@á Ü`ÏBßI×GÒ ÐlÍ^×GÞ©ÏMÞ\÷ 
_ÏBÏXä

ñ©Þ©ÒMÏíéGÍ �©ñ����Iá!ÖRÚãË

�

Ø`Ì©ÍÛÜ$á Ü$Ø$Í^Ðúà`Í$#1ñ©Ïíà`Í^Ü’Þ©Ý~ÏBÞ\Ñšñ\Ø’Õ©×6Ø`×~Ñ©à`ÍIÑ©à`Ý ß'Í^Ü`Ü`ÏMÞ\÷ 
 ÏBÏBÏaäƒñ©ÞšÒBÏíéGÍÛÎ©ÿ 
s×GÞ©Õ

�
�

�

Ø`Ì\ÍêÜ`á1Ü$Ø$Í^Ðqà`Í$#1ñ©Ïíà`Í^Ü†Þ\Ý _ `Lbfd,e(bEdVé1Þ\Ýhæ)ÒíÍ^Õ\÷GÍ’ÝGåãØ`Ì\ÍvÜ`Ï��IÍ¸ÝGå Ø`Ì\ÍêÞ\ÍIØ
æ«ÝGà�é 
¡ÏíÙ\äèñšÞ©ÒBÏíéGÍêÎ©ÿ 


�

Ø`Ì\ÍlÜ$á Ü$Ø$Í^Ðþà`Í$#1ñ©Ïíà`Í^ÜµÞ\Ý _ `cbEd,e(bfd é Þ\Ý2æ)ÒBÍ^Õ\÷GÍvÝGå«Ø`Ì\Í�Ø$ÝGÑ¡Ý9ÒBÝG÷Gá‚ÝGåNØ`Ì©ÍðÞ©ÍIØçæèÝGà`é 
 Ù\äRñ©Þ©ÒMÏíéGÍ�Î©ÿ 


×GÞ©Õ �
�

�

Ø`Ì\Í~Ü`á1Ü$Ø$Í^Ð à`Í$#+ñšÏíà`Í^ÜðÞ\Ý!à�×GÞ©Õ©Ý9ÐïÏ��^×6Ø`ÏíÝ9ÞìÝGåµØ`Ì\Í~ÏBÞ©ÏíØ`ÏM×GÒNØ$Í^ÐlÑ£ÒB×6Ø$Í^Ü�
†Ù ÏXävñ©Þ©ÒBÏíéGÍ~Î©ÿ 


×GÞ©Õ �
�

�

Ø`Ì\Í~Ü$á Ü$Ø$Í^Ð ÏMÜlßI×6Ñš×6îšÒíÍzÝGå7Õ\ÍIØ$Í^ß'Ø`ÏBÞ\÷!Ý9ñ\Ø`ÒMÏíÍIà�Ü�
èÙ1ÏMÏXä¸ñšÞ©ÒBÏíéGÍ��©ñ����Iá�ÖµÚ Ë

�

Ø`Ì\Í~Ü$á Ü$Ø$Í^Ð

ÏBÜlßI×6Ñš×6î£ÒíÍ�ÝGåRà�Í^ÐlÝ2Ù ÏBÞ\÷!Þ\Ý9ÏBÜ`Í~ßI×6Ø$ÍI÷GÝGà�ÏíÍ^ÜïØ$Ý�×^ÙGÝ9ÏBÕ�ÝhÙGÍIà$ÓšØ$Ø`ÏBÞ©÷ 
ƒÙ1ÏMÏBÏXäêñ©Þ©ÒBÏíéGÍ��©ñ����Iá�ÖµÚãË

�

Ø`Ì\Í

Ü$á Ü$Ø$Í^ÐýÏMÜ åõ×GÏíà�Òíá�Ü$Ø`×6îšÒíÍƒæRÏíØ`Ìlà`Í^Ü$ÑŠÍ^ß'Ø Ø$Ý�Ü`Ðï×GÒBÒšß�Ì©×GÞ\÷GÍ^ÜèÏBÞïÏMÞ\Ñšñ\ØãÑš×6à�×GÐïÍIØ$ÍIà�ÜN×GÞ©Õ�ÏBÞlØ`Ì\Í)ÝGà�Õ\ÍIàNÝGå

Ø`Ì\ÍvÑ©à`Í^Ü$Í^Þ+Ø`×6Ø`ÏíÝ9Þ Ü$Í$#+ñ©Í^Þ©ß'Í�
¡×GÞšÕ]Ï  šäèØ`Ì\Í�Þ+ñšÐêîŠÍIà)ÝGå ÐÛÏBÜ`ßIÒB×GÜ`Ü�ÏÔÓšÍ^ÕzÑš×6Ø$Ø$ÍIà�ÞšÜRÕ\ÍIØ$Í^ß'Ø$Í^Õ î1á%�©ñ����Iá

Î ÖµÚãËýÏBÞ!Ø`Ì©ÍïÑ©à`Ý ß'Í^Ü`Ü`ÏBÞ©÷~ÝGå{Ø`Ì\Í �FÚ��`Î�Õ©×6Ø`×]Ü$ÍIØvÏBÜêß'Ý9ÐlÑŠÍIØ`ÏíØ`ÏíÙGÍïæ)ÏBØ`Ì!Ø`Ì©×6ØêÝGå†ÝGØ`Ì©ÍIàvßIÒBñ©Ü`Ø$ÍIà�ÏBÞ\÷

ÐlÝ Õ\Í^ÒBÜ{åaÝ9ñ©Þ©Õ�ÏBÞzØ`Ì©ÍêÒBÏíØ$ÍIà�×6Ø`ñ©à`ÍGø

�©×GÏMÒBñ\à`Í�ÐlÝ Õ\Í^ÜðÝGåµØ`Ì\Í�Ñ©à`ÝGÑŠÝ9Ü$Í^Õ�×GÒí÷GÝGà/ÏíØ`Ì©Ð—×6à`Í�Ø`Ì©×6Ø�1~Ïaä	�šñ����Iá�Î ÖRÚãË�Õ\Ý1Í^ÜïÞ\ÝGØïÐÛ×GÞ©×6÷GÍ

 v + \ÏBÏBÏ



Ë ×6îšÒíÍ8:v1	�èÝ9Þ\åõñ©Ü`ÏíÝ9Þ Ðï×6Ø$à�Ï  ÷GÍ^Þ\ÍIà�×6Ø$Í^Õ	î+á �©ñ����Iá�ÖRÚãË ßIÒBñšÜ$Ø$ÍIà�ÏBÞ\÷ÄÝGåNØ`Ì©Í �4Ú �$Î]Õ©×6Ø`×�Ü$ÍIØIø

O

4

R � "�(

�

�

��r

�

4 �(R

�

�

r

�

r 4NR � R$�1ø��RÝ\ø ÝGå ßIÒBñ©Ü$Ø$ÍIà/Ü�4 61ø

�vÈ\Æ ( �m- Ç * + ��È\Æ ( �m- Ç * 8 ��È\Æ ( �m- Ç * �

� �aÈ©Å^Å + ���

� �aÈ©Å^Å 8 ���

� �aÈ©Å^Å � ��� �

Ë ×6îšÒíÍ #+1��èÝ9Þ©åañ©Ü�ÏíÝ9Þ Ðï×6Ø$à�Ï  ÷GÍ^Þ\ÍIà�×6Ø$Í^Õ±î1á �©ñ����Iá Î ÖµÚãË ßIÒBñ©Ü$Ø$ÍIà/ÏBÞ\÷ìÝGå�Ø`Ì©Í"�4Ú �$Î Õ©×6Ø`×�Ü$ÍIØIø

O

4 R � 6�:

�

�

�2r

�

4 �(R ø �)Ý\øNÝGåãßIÒMñ©Ü$Ø$ÍIà�Ü�4 61ø

�vÈ\Æ ( �m- Ç * + ��È\Æ ( �m- Ç * 8 ��È\Æ ( �m- Ç * �

� �aÈ©Å^Å + ���

� �aÈ©Å^Å
8

� � 	

� �aÈ©Å^Å
�

� ���

Ø$ÝGÑŠÝ9ÒíÝG÷9ÏBßI×GÒ¡ÏBÞ\åaÝGà�Ðï×6Ø`ÏíÝ9Þ

�

Ï ø ÍGø

�

ÏíØ«ßI×GÞšÞ\ÝGØ«Ñšà`Ý2Ù ÏBÕ\ÍRØ$ÝGÑ¡Ý9ÒBÝG÷9ÏBßI×GÒBÒíálß'ÝGà`à`Í^ß'Ø†Ðï×6ÑšÑšÏBÞ\÷

�

×GÒBØ`Ì\Ý9ñ\÷9Ì�Ø`Ì©ÏBÜ

Ñ©à`ÝGÑŠÍIà`Ø
á�ÏBÜ)ÏBÞšß'ÝGà`ÑŠÝGà�×6Ø$Í^Õ‚ÏBÞ��=ÿ¸Î ÖµÚãËùâõÜ`ÍIÍðÎ1Í^ß'Ø`ÏíÝ9Þ #+ø �9ä�
VÏBÏXä{ÏBåãÏBØƒÍ^ÐlÑšÒíÝhá1ÜµÜ`ÏBÐÛÏBÒB×6à�ÏíØ
á�ÐlÍ^×GÜ�ñ\à`Í

�����

�

Ø`Ì\Í^Þ��šñ����IáìÎ ÖµÚãË Ü`Ì©Ý9ñ©ÒBÕ�Þ\ÝGØvîŠÍÛ×6Ñ©ÑšÒBÏBÍ^Õ!Ø$Ý Õš×6Ø`×]Ü$ÍIØ`ÜvîŠÍ^ÒíÝ9Þ\÷9ÏBÞ©÷~Ø$Ý]Ø`Ì©Í

u

ñšßIÒBÏBÕ\Í^×GÞ

Ü$Ñš×Gß'Í

�

×GÜïÜ�Ì\Ý2æ)Þ�ÏBÞ �ãÏí÷9ÜIø #�×GÞ©Õ "

�

æ)Ì©ÍIà`Í~×GÞjÏBÞ\Ñ£ñ\Ø86hëd�úÕ©Ïí÷9ÏíØ`Ï��IÍ^Õ�Ì1ñ©Ðï×GÞ�åõ×Gß'Í�â



ÝGà`÷9Ì\Í^Ü`Í

�

�\ÍIà`à/Ïí÷9Þ\Ý

�



×6à�Ý9Þ©Ï

�

Î\×^Ù6×6à �Í

�

�\ÍIà`à�×6à�Ï;�
	

Í^Õ©ÝGØ$Ø`Ï

�

ó�
�
�"9ä

�

×GÞšÕ‚Ø`Ì\ÍvÝ9ñ\Ø$Ñšñ\ØRà`Í^Ü`×GÐlÑ£ÒíÍ^Õ‚Õ©×6Ø`×ÄÜ$ÍIØ7×6à`Í

Ü`Ì\Ýhæ)Þ�à`Í^Ü`Ñ¡Í^ß'Ø`ÏBÙGÍ^Òíá 
©×GÞšÕ�ÏBÏXä �©ñ����Iá‚Î ÖµÚãË±Õ\Ý1Í^ÜƒÞ\ÝGØ)ÐÛÏBÞ©ÏBÐïÏ��IÍµ×GÞ+á�é Þ\Ýhæ)Þ�ÝGî �$Í^ß'Ø`ÏíÙGÍêåõñ©Þ©ß'Ø`ÏBÝ9ÞVø

	
à`Í^ÒBÏBÐïÏMÞ©×6à`á~à`Í^Ü�ñ©ÒíØ`Ü’ÝGå†Ø`Ì\Í�Þ\ÍIæýÙGÍIà�Ü�ÏíÝ9Þ�ÝGåa�©ñ����Iá�Î\ÖRÚãË

�

Ø$ÍIà/ÐlÍ^Õ�� ÿ¸Î ÖµÚ ËþâõÜ$ÍIÍzÎ Í^ß'Ø`ÏíÝ9Þ

#+ø �9ä

�

×6à�Í¸Í^Þ©ß'Ý9ñ\à�×6÷9ÏMÞ\÷

�

×GÜ)Ü`Ì©Ý2æ)Þ~ÏMÞ � ÏB÷9ÜIø 
l×GÞ©Õ�ó R]â



×6à/×GÒBÕ©Ï%�
	

×6à�ÐÛÏí÷G÷9ÏB×GÞ©Ï

�

ó�
�
$#Gä/ø



ÝGØ`Ì)�šñ����Iá]Î ÖµÚ Ë ×GÞ©Õ%�=ÿ¸Î\ÖRÚãË ßI×GÞ~î¡Í’Í^ÐïÑšÒíÝ2áGÍ^Õ]×GÜƒØ`Ì\Í¸ÌšÏBÕ©Õ\Í^ÞzÒB×2áGÍIàµÏBÞ�×GÞ+ázØçæèÝ6ëçÒB×^áGÍIà

Ü`ñ\ÑŠÍIà`Ù ÏBÜ$Í^Õ�Ü$á Ü$Ø$Í^Ðýß'Ý9ÐïÑšñ\Ø`ÏBÞ\÷7åõñ©Þ©ß'Ø`ÏíÝ9Þl×6ÑšÑ©à`Ý$ \ÏBÐï×6Ø`ÏBÝ9ÞðØ`Ì\à`Ý9ñ\÷9ÌlÜ`ßI×6Ø$Ø$ÍIà`ëPÑš×6à`Ø`ÏíØ`ÏíÝ9ÞšÏBÞ\÷ÛâI�\à�ÏBØ=�IéGÍ

�

ó�
�
��

�

ó�
�
$#hî¡ä/ø �4Þ]Ø`Ì\Í^Ü$ÍlÜ$á Ü$Ø$Í^ÐïÜ

�

Ü�ñ\ÑŠÍIà`Ù1ÏMÜ$Í^Õ~ÍIà`à�ÝGà�Ü7×6ØµØ`Ì©Í�Ý9ñ©Ø$Ñšñ\Ø7×6à`ÍvØ`×6éGÍ^Þ	ÏBÞ@Ø$Ýz×GßIß'Ý9ñ©Þ+Ø’Ø$Ý

Õ\ÍIØ$ÍIà�ÐÛÏBÞ\Í]Þ1ñ©ÐvîŠÍIà�×GÞ©Õ Ü`ßI×6Ø$Ø$ÍIà�ÑŠÝ9Ü`ÏíØ`ÏíÝ9Þ�ÝGå
	

u

ÜÛîŠÍ^ÒíÝ9Þ©÷9ÏBÞ\÷�Ø$ÝìØ`Ì\Í�Ì©ÏBÕ©Õ\Í^Þ�ßIÒBñ©Ü$Ø$ÍIà�ÏMÞ\÷	ÒB×2áGÍIà

âõÖµÒíÑš×^á Õ �BÞ

�

ó�
�
�" 




ÏBÜ`Ì\ÝGÑ

�

ó�
�
�� 
Q�\à�ÏíØ=�IéGÍ

�

ó�
�
��

�

ó�
�
$#hî¡ä/ø

	 	 � �
� � ��� �

�

� ��� � �

�
Íl×6à`Íð÷Gà�×6Ø$ÍIåõñ©Ò Ø$ÝzÚêøVÎ\×^Ù6×6à �Í

�

��ø&�\ÍIà`à�ÏB÷9Þ\Ý

�

�êøVÖvø



ÝGà`÷9Ì©Í^Ü$Íl×GÞ©Õ�Î¡øQ�©ÍIà`à�×6à�Ï=åXÝGà7Ñ©à�Ý2Ù ÏBÕ©ÏBÞ\÷Äñ©Ü

æ)ÏíØ`Ì~Ø`Ì\Í 6hëd� Õ©ÏB÷9ÏíØ`Ï��IÍ^Õ�Ì1ñ©Ðï×GÞ�åõ×Gß'ÍvÕ©×6Ø`×�Ü$ÍIØIø{ÖRÞ©Õ©à`Í^×



×6à�×GÒBÕ©ÏVØ`Ìš×GÞ\é1Ü��èø
	

×6à�ÐïÏí÷G÷9ÏB×GÞšÏVåXÝGàRÌ©ÏBÜ

Ü`ñ\ÑšÑ¡ÝGà�ØIø



ÝGØ`Ì�×Gñ\Ø`Ì\ÝGà�Üvæ)ÏBÜ`Ì	Ø$Ý�Ø`Ì©×GÞ\é
	

à`ÝGå
ø 	\ø��\Í^ÒBÕ©ÐÛ×GÞ	åaÝGàðØ`Ì\ÍÄÜ`Ø`ÏBÐvñšÒB×6Ø`ÏBÞ\÷~Í^Þ+Ù Ïíà`Ý9Þ©ÐlÍ^Þ+Ø

×6Ø.�=�)Îv�

�

×GÞ©ÕìØ`Ì\Íz×GÞ\Ý9Þ@á ÐlÝ9ñ©Üðà�ÍIåXÍIà`ÍIÍ^Ü�åaÝGàðØ`Ì\Í^ÏíàðÙ€×GÒMñ©×6îšÒíÍÄß'Ý9ÐïÐlÍ^Þ+Ø`ÜIø

u

Ø`Ì\Í^Ð�ÖµÒíÑš×2á1Õ �MÞ	ÏBÜð×

�©ñ©ÒMÒíî©à�Ïí÷9Ì+ØƒÎ ß�Ì\Ý9ÒM×6à^ø

 v + \ÏíÙ



0

50

100

150

200

0

50

100

150

200

0

50

100

150

200

�ãÏí÷9ñ©à`Í #+1!6hëd��Õ©Ïí÷9ÏBØ`Ï��IÍ^Õ�Ì+ñšÐï×GÞzåa×Gß'Í�ß'Ý9Þ©Ü`ÏBÜ`Ø`ÏBÞ\÷ðÝGå;
�6$#1óvÙGÍ^ß'Ø$ÝGà�ÜIø

	 � �-��� �8� �,	

/_ÍIØµñ©Üƒß'Ý9Þ©Ü�ÏBÕ\ÍIàƒØ
æ«ÝÄîšÏBÞ©×6à�áÛÙGÍ^ß'Ø$ÝGà�Ü
�

47698

×GÞ©Õ
� 4=6W8

:

4

ø†Î ÏMÞ©ß'Í
A 4B<>8

3

� %@RS'^ó

)

�

+ 4 ó('
����� '��

�

æ«Í�ßI×GÞ

æƒà�ÏBØ$Í

V

�

476W8

V

4

�

�

3

DGF

A
4B<>8

3

4

�

�

3

DGF

â
A

4=<>8

3

ä

�

4

X

�

47698

X

�

' â ���+ä

æ)Ì\ÍIà�Í

V

�

4=6W8

V

ÏBÜ{Ø`Ì\ÍêÞ©ÝGà�Ð�ÝGåãØ`Ì\ÍêÏBÞ\Ñ£ñ\Ø«ÙGÍ^ß'Ø$ÝGà7×GÞ©Õ

X

�

47698

X

4 ��

�

�

�

�

3

DGF

â
A

4=<>8

3

ä

�

â � �9ä

ÏBÜ{Ø`Ì\ÍvÐlÝ1Õšñ©ÒBñ©ÜèÝGå
�

4=6W8

øT�4Þ�ÒMÏBÞ\Í7æ)ÏíØ`Ì

u

#+ñ©×6Ø`ÏBÝ9Þ	â ���+ä{æèÍ¸ßI×GÞ‚×GÒBÜ`Ýlæƒà�ÏíØ$Í

V

�
47698

:

4

V

4

X

�
476W8

:

4

X

�

� â � :9ä

Î ñ\î£Ü$Ø`ÏíØ`ñ\Ø`ÏBÞ©÷zâ ���+äƒ×GÞ©Õ�â � :9ä†ÏBÞ�â #Gä

�

Ø`Ì\Í^Þ




� �
â

�
4=6W8

:

4

'
�

4B<>8

äE4

�

4=6W8

���
476W8

:

4

X

�

47698

X

�

4

X

�

47698

X

�

X

�
4=6W8

:

4

X

�

ß'Ý9Ü
Y

1

4

X

�

4=6W8

X

�

4

X

�
4=6W8

:

4

X

�

ß'Ý9Ü
Y

1

4

X

�

47698

X

' â ��#Gä

 + v  Ù



0

50

100

150

200

0

50

100

150

200

0

50

100

150

200

�ãÏí÷9ñ\à`Í "v1)ÚƒÍIåaÍIà`Í^Þ©ß'Í�ÙGÍ^ß'Ø$ÝGà�Ü’Õ\ÍIØ$Í^ß'Ø$Í^Õ�î1á%�©ñ����Iá!Î ÖµÚ Ë æ)Ì\Í^Þ‚Ø`Ì\ÍðÕ©Ïí÷9ÏíØ`Ï��IÍ^Õ]Ì+ñšÐï×GÞ‚åõ×Gß'ÍðÕ©×6Ø`×

Ü$ÍIØÛÏMÜðÑ©à`Ý ß'Í^Ü`Ü$Í^ÕVøòÿ7ñ©Ø$Ñšñ\ØlÏBÞ\åaÝGà�Ðï×6Ø`ÏíÝ9Þ�ÏMÜ�1 �)Ý\øjÝGå’Þ\Ý Õ\Í^Ü>4�ó #�#��

�

� �/0
4 � � " ó R

�

�)Ý\øjÝGå

ÏíØ$ÍIà�×6Ø`ÏBÝ9Þ©Ü 4 :�
1ø

æ)Ì\ÍIà�Í
�

476W8

���547698

:

4

ÏBÜƒØ`Ì\ÍêÜ`ßI×GÒB×6àðâõÕ\ÝGØ/ä{Ñšà`Ý1Õšñ©ß'Ø†îŠÍIØçæèÍIÍ^Þ
�

47698

×GÞ©Õ
�5476W8

:

4

�

×GÞ©Õ
Y

1

4

ÏBÜ†Ø`Ì\Ív×GÞ\÷9ÒíÍ

îŠÍIØçæèÍIÍ^Þ
�

47698

×GÞ©Õ
�

4=6W8

:

4

ø

	 � �-��� �8� ���

ÖµÜµÏMÜ)Ø$à�ñ©ÍvåaÝGàµÖµÚãË�óÄâõÜ`ÍIÍïÎ Í^ß'Ø`ÏíÝ9Þ�ó2ä

�

�šñ����Iá]ÖµÚãË

�

æ)Ì©ÏBß/Ì‚ÏBÜµÖRÚãË�ó;ëPîš×GÜ$Í^Õ

�

ÏBÜR×GÒMÜ$Ý�Í!  ÑŠÍ^ß'Ø$Í^Õ

Ø$ÝïîŠÍ¸Ü$Í^Þ©Ü�ÏíØ`ÏíÙGÍ7Ø$Ý�ß/Ì©×GÞ\÷GÍ^Ü)ÏMÞzØ`Ì\Í¸ÝGà�Õ\ÍIà†ÝGåãÑ©à�Í^Ü$Í^Þ@Ø`×6Ø`ÏBÝ9Þ�ÝGåãØ`Ì\Í¸à�×GÞ©Õ©Ý9Ð�Ü$Í$#+ñ©Í^Þ©ß'ÍGø

/ ÍIØµñ©Üµß'Ý9Þ©Ü`ÏMÕ\ÍIàRØ`Ì©ÍêåaÝ9ÒBÒíÝ2æRÏBÞ\÷ïÍ! \×GÐlÑšÒíÍGøµËƒÌ\ÍðÏBÞ\Ñšñ©Ø†Ñš×6à�×GÐlÍIØ$ÍIà�Ü7×6à`Í

O

4 R � ���

�

U

4 R � R R\ó

�

Z
4�ózâõÜ`ÍIÍ�Î1Í^ß'Ø`ÏíÝ9Þ 61øBó2ä/øvËƒÌ©ÍvÑ©à�Í^Ü$Í^Þ@Ø`×6Ø`ÏBÝ9Þ!ÒBÏBÜ$ØµÏBÜ

�

4

�

8

4þâ�RS'�RS'^ó('�RS'�R@ä

�

�

4

�

8

4þâ�RS'^ó('^ó('^ó('^ó2ä

�

×GÞ©Õ
�

4��*8

4�âFó('^ó('^ó('�RS'�R@ä/øƒËƒÌšÏBÜ{ÏBÜ†Ü`ñ\îšÐÛÏíØ$Ø$Í^ÕzØ$ÝïØ`Ì\Í �©ñ����IázÖµÚãËôÑ©à`ÍIÑšà`Ý1ß'Í^Ü�Ü`ÏBÞ\÷ðÞ\ÝGà�Ðï×GÒMÏ��^×6Ø`ÏíÝ9Þ

Ü$Ø$ÍIÑ_ø«ËƒÌ\Í7Ñ©à`Í^Ü$Í^Þ+Ø`×6Ø`ÏíÝ9Þ�ÒBÏMÜ$Ø{î¡Í^ß'Ý9ÐïÍ^Ü
�

4

�

8

4�â�RS'�RS'^ó('�RS'�R@ä

�

�

4

�

8

4�â�RS'^ó




( '^ó




( '^ó




( '2ó




(9ä

�

×GÞ©Õ

�

4��@8

4�âFó


��

6 '^ó


��

6 '^ó


��

6 '�RS'�R@ä/ø

	
×6Ø$Ø$ÍIà�Þ©Ü

�

4

�

8

×GÞ©Õ
�

4

�

8

÷GÍ^Þ©ÍIà�×6Ø$Í’ØçæèÝïßI×6Ø$ÍI÷GÝGà�ÏíÍ^Ü
�

4��@8

�

4
�

4

�

8

�

4
�

4

�

8

×GÞ©Õ
�

4��*8

�

4
�

4

�

8

à`Í^Ü$ÑŠÍ^ß'Ø`ÏíÙGÍ^ÒBá�âõÜ�ÏBÞ©ß'ÍƒÙ Ïí÷9ÏBÒB×GÞšß'ÍƒØ$Í^Ü$Ø’â 69ä ÏBÜ«Ü`ñ©ß�Ì�Ø`Ì©×6Ø




� �
F

â
�54

�

8

�

'
�

4

�

8

äE4 R � �




â �

�

R � �9ä�4 R � (�� �

O

ä/øµËƒÌ\Ívæ)ÏBÞ©Þ\ÍIà)Ø$Í^ÐlÑšÒB×6Ø$Í�åXÝGàµÑš×6Ø$Ø$ÍIà�Þ
�

4��*8

ÏMÜ)ß�Ì©Ý9Ü$Í^Þ�×GßIß'ÝGà�Õ©ÏBÞ\÷�Ø$Ý

u

#+ñš×6Ø`ÏíÝ9Þ©Üðâ (9äƒ×GÞ©Õ�â �+äR×GÜ

$

‘

4þ×6à�÷«Ðï×0 %

F

���

�

	

H

	�	

F

�

F

'

��


	

H �

	

H

	�	

F

��





	

H �

)

4ú×6à`÷«Ðï×0 L%@R � �$#�: '�R � � 
�


)

4�ó

�

Ï ø ÍGø

�

�
4��*8

:

4

4
�

4��*8

�

øìËƒÌ\Í

Ù Ïí÷9ÏBÒB×GÞ©ß'Í7Ø$Í^Ü$Øêâ 69ä†ÏBÜ†Ü`ñ©ß/ÌzØ`Ì©×6Ø�1




� �
F

â
�54��@8

�

'
�

4��@8

ä 4�âFó


��

69ä




â 6

�

âFó


��

6@ä$äE4 R � 6�6 �

O

øNËƒÌ1ñ©Ü

�

 v +  Ù Ï



0

50

100

150

200

0

50

100

150

200

0

50

100

150

200

�ãÏí÷9ñ\à`Í 
v1	Ú)ÍIåXÍIà`Í^Þšß'Í ÙGÍ^ß'Ø$ÝGà/Ü�Õ\ÍIØ$Í^ß'Ø$Í^Õ î+á �=ÿ¸Î ÖµÚãË æ)Ì\Í^ÞòØ`Ì\Í ÕšÏí÷9ÏíØ`Ï��IÍ^ÕòÌ+ñ©ÐÛ×GÞ�åõ×Gß'Í!Õ©×6Ø`×

Ü$ÍIØÛÏMÜlÑ©à`Ý ß'Í^Ü`Ü$Í^ÕVø ÿ7ñ\Ø$Ñšñ\ØïÏMÞ\åXÝGà/Ðï×6Ø`ÏíÝ9Þ�ÏBÜ�1%�RÝ\ø�ÝGå’Þ\Ý Õ\Í^Ü 4 6�6$# R

�

�)Ý\ø ÝGåµÜ�ñ\îšÐï×6ÑšÜ 4 :(R

�

� �/0
4�ó � ���

�

�RÝ\ø ÝGå ÏíØ$ÍIà�×6Ø`ÏíÝ9Þ©Ü�4�ó R ø

Ø`Ì\Íµà`Í^Ü$ÍIØ{ß'Ý9Þ©Õ©ÏíØ`ÏBÝ9ÞÛ×GÞ©ÕÄÜ$Í^×6à�ß/ÌzÑ©à`Ý ß'Í^Ü`Ü«ÏMÜ«Ü$Ø`×6à�Ø$Í^ÕVø ËƒÌ\ÍµÜ$Í^ß'Ý9Þ©Õ ëPîŠÍ^Ü$ØèØ$Í^ÐlÑšÒB×6Ø$Í7ÏBÜ
�

4��@8

�

ø ËƒÌ\Í^Þ

�




� �
F

â
�54��@8

�

'
�

4��@8

ä�4�â (

�

R � �9ä




â 6

�

âFó


��

69ä$ä�4 R � �$#�#
t

O

øèÎ ÏMÞ©ß'Í’Ø`Ì\Í’Ù Ïí÷9ÏBÒB×GÞ©ß'Í’Ø$Í^Ü`Ø)ÏBÜƒÜ`×6Ø`ÏMÜFÓšÍ^Õ

�

Ø`Ì\Í^Þ‚åa×GÜ$ØµßI×6Ø$ÍI÷GÝGà`á‚×GÕ©×6ÑšØ`×6Ø`ÏíÝ9Þ�âFóGó2ä)ÒíÍ^×GÕ©Ü)Ø$Ý
�

4

�

8

�

4 â�RS'�R � � '�R � � '�RS'�R@ä/ø’ËƒÌ1ñ©Ü

�

Ó£Þ©×GÒVØ$Í^ÐlÑ£ÒB×6Ø$Í^Ü

×6à`Í
�54

�

8

�

4
�

4

�

8

�

æRÌ©ÏBÒíÍ
�54

�

8

�

4�â�RS'�R � �

�

R ø �

�

R

�

R@ä/ø

/ ÍIØNñ©Ü ß'Ý9Þ©Ü�ÏBÕ\ÍIà ×¸Õ©Ï 3¡ÍIà`Í^Þ+Ø ÝGà�Õ\ÍIàNÝGå£Ø`Ì\ÍRÏBÞ\Ñšñ\ØãÜ$Í$#1ñ\Í^Þ©ß'ÍƒæRÌ\ÍIà`Í†Ø`Ì\Í)ÏMÞ\Ñšñ\Ø ÙGÍ^ß'Ø$ÝGà�ÜèÕ\Í^Ü`ß'à�ÏíîŠÍ^Õ

×6îŠÝ2ÙGÍ~×6à`Í�Ñšà`Í^Ü$Í^Þ+Ø$Í^Õ�×GÜðåXÝ9ÒBÒBÝ2æ)Ü�1
�

4

�

8

4�â�R

�

R

�

ó

�

R

�

R@ä

�

�

4

�

8

4�âFó('^ó('^ó('�RS'�R@ä

�

×GÞ©Õ
�

4��*8

4

â�RS'^ó('^ó('^ó('^ó2ä/ø �7ñ\Í~Ø$ÝìÏBÞ\Ñšñ©Ø�Ñ£×6Ø$Ø$ÍIà�Þ�Þ\ÝGà/Ðï×GÒBÏ��^×6Ø`ÏíÝ9Þ

�

Ø`Ì\Í~Ñšà`Í^Ü$Í^Þ+Ø`×6Ø`ÏíÝ9ÞjÒBÏBÜ`Ølî¡Í^ß'Ý9ÐïÍ^Ü
�

4

�

8

4

â�RS'�RS'^ó('�RS'�R@ä

�

�

4

�

8

4ùâFó


��

6S'^ó


��

6 '^ó


��

6S'�RS'�R@ä

�

×GÞ©Õ
�

4��*8

4�â�R

�

ó���(

�

ó���(

�

ó���(

�

ó���(9ä/ø
	

×6Ø$Ø$ÍIà�ÞšÜ

�

4

�

8

×GÞ©Õ
�

4

�

8

÷GÍ^Þ\ÍIà/×6Ø$Í]Ø
æ«ÝìßI×6Ø$ÍI÷GÝGà�ÏíÍ^Ü
�

4��@8

�

4
�

4

�

8

�

4
�

4

�

8

×GÞ©Õ
�

4��@8

�

4
�

4

�

8

à`Í^Ü$ÑŠÍ^ß;ë

Ø`ÏíÙGÍ^Òíá âõÜ�ÏBÞ©ß'Í Ù1Ïí÷9ÏMÒB×GÞ©ß'Í‚Ø$Í^Ü`Ø�â 69ä�ÏBÜÄÜ`ñ©ß/Ì�Ø`Ì©×6Ø




� �
F
â

�54

�

8

�

'
�

4

�

8

ä 4sâFó


��

69ä




â 6


��

6@ä 4 R � 6�6

�

O

ä/ø!ËƒÌ\ÍÄæ)ÏBÞšÞ\ÍIàêØ$Í^ÐlÑ£ÒB×6Ø$ÍzåXÝGà�Ñš×6Ø$Ø$ÍIà�Þ
�

4��*8

ÏBÜvß/Ì\Ý9Ü$Í^Þ�×GßIß'ÝGà�ÕšÏBÞ\÷ Ø$Ý�â (9äv×GÞ©Õ â �+ä�×GÜ

$

‘

4

×6à`÷èÐï×0 c%

	

H �

	

H

	�	

F

�

F

'

��


	

H �

	

H

	�	

F

�

�




4

F

�
�

�

8

)

4 ×6à`÷NÐÛ×0 L%@R � � 
�
 '�R � �$#�:

)

4 (

�

Ï ø ÍGø

�

�
4��@8

:

4

4
�

4��@8

�

øa�µÏB÷9ÏBÒB×GÞ©ß'Í

Ø$Í^Ü$Ø‚â 69ä�ÏBÜðÜ`ñšß�Ì�Ø`Ì©×6Ø�1




� �
F

â
� 4��@8

�

'
�

4��@8

ä 4�â (

�

R � �9ä




â �

�

R � �9ä 4 R � � �

O

ø�ËƒÌ1ñ©Ü

�

Ø`Ì©ÍÄà�Í^Ü$ÍIØ

ß'Ý9Þ©Õ©ÏBØ`ÏíÝ9Þ‚×GÞ©Õ Ü$Í^×6à�ß/Ì Ñ©à`Ý ß'Í^Ü`ÜR×6à�Í�Ü$Ø`×6à�Ø$Í^ÕVøµË)Ì\ÍvÜ$Í^ß'Ý9ÞšÕ ëPîŠÍ^Ü$Ø)Ø$Í^ÐlÑ£ÒB×6Ø$Í�ÏMÜ
�54��*8

�

ø �FÞ]Ø`Ì©ÏBÜµßI×GÜ$Í

�




� �
F
â

�
4��@8

�

'
�

4��@8

ä 4 R � �




â �

�

R � �9ä 4 R � (�� �

O

øRÎ ÏBÞ©ß'Í¸Ø`Ì©ÍêÙ Ïí÷9ÏBÒB×GÞ©ß'Í’Ø$Í^Ü`ØµÏBÜRÞ\ÝGØRÜ�×6Ø`ÏBÜFÓšÍ^Õ

�

Ø`Ì\Í^Þ

×�Þ\ÍIæ ßI×6Ø$ÍI÷GÝGà`á�ÏBÜðÕ\á Þ©×GÐïÏBßI×GÒBÒBá�×GÒBÒíÝ ßI×6Ø$Í^Õ�Ü$Ý�Ø`Ì©×6Ø�Ó£Þ©×GÒèØ$Í^ÐlÑšÒB×6Ø$Í^Ül×6à�Í
�

4

�

8

�

4
�

4

�

8

�

�
4

�

8

�

 + v  Ù1ÏBÏ



0

50

100

150

0

50

100

150

0

50

100

150

�ãÏí÷9ñ\à`Í’ó R 1
	

à�Ý �FÍ^ß'Ø`ÏíÝ9ÞðÝ9Þ+Ø$ÝêÏBÞ©Ñšñ\ØãÜ$Ñš×Gß'Í†ÝGå£Ü`á1Þ©×6ÑšØ`ÏBß{ÒBÏBÞ\é Ü=Õ©ÍIØ$Í^ß'Ø$Í^Õïî1á �=ÿêÎ ÖRÚãË�ÏBÞðØ`Ì©ÍèÝ9ñ©Ø$Ñšñ\Ø

Ðï×6Ñ~ÝGåãØ`Ì\Í¸ÕšÏí÷9ÏíØ`Ï��IÍ^Õ�Ì1ñ©Ðï×GÞzåõ×Gß'ÍvÕ©×6Ø`×ÛÜ$ÍIØIø

4
�

4

�

8

�

×GÞ©Õ
�

4

�

8

�

4
�

4��@8

ø

�{ÒMñ©Ü$Ø$ÍIà�ÏBÞ©÷�à�Í^Ü`ñ©ÒíØ`Ü)ÝGî©Ø`×GÏBÞ\Í^Õ‚æ)Ì\Í^Þ%�©ñ����Iá‚ÖRÚãË Ñ©à`Ý ß'Í^Ü`Ü$Í^ÜRØ`Ì\Í¸ØçæèÝÄÑ©à`Í^Ü$Í^Þ+Ø`×6Ø`ÏíÝ9Þ Ü$Í$#+ñ©Í^Þ©ß'Í^Ü

×6à`ÍêÏMÞ©ß'Ý9Þ©Ü`ÏBÜ`Ø$Í^Þ@Ø†ÏBÞzØ$ÍIà�ÐÛÜƒÝGåãÞ+ñ©ÐvîŠÍIà†ÝGå ßIÒBñ©Ü$Ø$ÍIà�Ü^ø

	 � �-��� �8� �

 

/_ÍIØµñ©Ü)ß'Ý9ÞšÜ`ÏBÕ\ÍIàRØ`Ì\ÍvÜ`×GÐïÍvÍ! \×GÐlÑšÒíÍêÍ^ÐlÑšÒíÝháGÍ^Õ‚Ø$ÝÄØ$Í^Ü$Ø��šñ����Iá‚ÖµÚ Ë�ÏBÞ]Ö)Ñ©ÑŠÍ^Þ©ÕšÏ  



ø �RÝGØ$Í�Ø`Ì©×6Ø

Ü`ÏBÞšß'Í �©ñ����IáòÖµÚ ËúÌš×GÜ�Í^ÐïÑšÒíÝ2áGÍ^Õ ×�Þ\ÝGà�ÐÛ×GÒBÏ��IÍ^Õ ÏBÞ\Ñšñ\ØÄÕ©×6Ø`×�Ü$ÍIØ

�

Ø`Ì©Í^Þ ÕšÏ 3¡ÍIà�Í^Þ©ß'Í^ÜzÏBÞ�ÙGÍ^ß'Ø$ÝGà

ÒíÍ^Þ\÷GØ`Ì�îŠÍIØçæèÍIÍ^ÞzÏBÞ\Ñšñ\Ø Ñ£×6Ø$Ø$ÍIà�ÞÄÑš×GÏíà�Ü«×6à`ÍµÒBÝ9Ü$Ø

�

ÏPø ÍGø

�

Ø$ÍIà�Ð
�����

�

æ)Ì©ÏBß/ÌÛÏBÜNÍ$#+ñ©×GÒ£Ø$ÝzóR×GßIß'ÝGà�ÕšÏBÞ\÷

Ø$Ý

u

#+ñ©×6Ø`ÏBÝ9ÞýâFó��+ä

�

ÏBÜ~ñšÜ$Í^ÒíÍ^Ü`Ü�ÏBÞ Ø`Ì©Í	ß'Ý9ÐlÑšñ\Ø`×6Ø`ÏBÝ9Þ±ÝGåðÜ`ÏBÐïÏBÒM×6à�ÏíØçá�Ù€×GÒBñ©Í
��� �

Í^ÐlÑšÒíÝháGÍ^Õ±ÏBÞ

u

#1ñ©×6Ø`ÏíÝ9ÞšÜ�â 6��+äµ×GÞ©Õ�â 6�:9ä/øêËƒÌ©ÍvÏBÞ\Ñ£ñ\Ø)Ñš×6à/×GÐlÍIØ$ÍIà’ÏBÜRÜ`ÍIØµØ$Ý

O

4 R � �\ø¸ËƒÌ©ÏBÜRÙ€×GÒMñ\ÍvÏBÜµÜ`ñ �ÄßIÏíÍ^Þ@Ø`ÒBá

ÒB×6à`÷GÍ Ø$Ý�÷9ñ©×6à�×GÞ+Ø$ÍIÍ�Õ\ÍIØ$Í^ß'Ø`ÏíÝ9Þ ÝGåêÐïÝGà`Í�Ø`Ì©×GÞ Ý9Þ\Í ßIÒMñ©Ü$Ø$ÍIà^ø �RÝ9Þ\ÍIØ`Ì\Í^ÒíÍ^Ü`Ü

�

Ø`Ì\Í�à`Í^Ü`ñšÒíØ`ÜÛÝGåêØ`Ì©ÏBÜ

Í!  Ñ¡ÍIà/ÏBÐlÍ^Þ+ØèæRÏBÒBÒ¡îŠÍ’Í^×GÜ$ázØ$Ýï÷GÍ^Þ\ÍIà�×GÒBÏ��IÍGø

ËƒÌ©Í~Ñ©à`Í^Ü$Í^Þ+Ø`×6Ø`ÏíÝ9Þ ÒBÏBÜ$ØïÏMÜ
�

4

�

8

4 â�R

�

R

�

ó

�

R

�

R@ä

�

�

4

�

8

4�â�R

�

ó���(

�

ó���(

�

ó���(

�

ó���(9ä

�

×GÞ©Õ

�

4��@8

4oâFó


��

6 'ló


��

6 'ïó


��

6

�

R

�

R@ä/ø
	

×6Ø$Ø$ÍIà�Þ©Ü
�

4

�

8

×GÞ©Õ
�

4

�

8

÷GÍ^Þ©ÍIà�×6Ø$ÍjØçæèÝ±ßI×6Ø$ÍI÷GÝGà�ÏíÍ^Ü

�

�54��@8

�

4
�54

�

8

�

4
�

4

�

8

×GÞšÕ
�54��@8

�

4
�

4

�

8

à`Í^Ü$ÑŠÍ^ß'Ø`ÏíÙGÍ^ÒBá�âõÜ�ÏBÞ©ß'Í
Y

â
�54

�

8

�

'
�

4

�

8

ä 4—×6à�ß�ß'Ý9Ü

â�R � �9ä 4 :(R

�

�

Ø`Ì\Í^Þ

s

� �
â

�54

�

8

�

'
�

4

�

8

ä 4oâ 
(R

�

:(R@ä





(RI4 R � 6�6�6 4 � �
F

â
�54

�

8

�

'
�

4

�

8

ä �

O

ä/ø�Ë)Ì\ÍÛæ)ÏMÞ©Þ\ÍIà�Ø$Í^ÐlÑšÒB×6Ø$ÍÄåXÝGàðÑš×6Ø$Ø$ÍIà/Þ
�

4��@8

ÏBÜ�ß�Ì\Ý9Ü`Í^Þ�×GßIß'ÝGà�Õ©ÏBÞ\÷ Ø$Ý

u

#1ñ©×6Ø`ÏíÝ9Þôâ 6��9äv×GÜ

$

‘

4

×6à`÷èÐï×0 c%��

	

�

�

�

J^J

�

�

4

F

���

�

8

�

	

'��

	

�

�

�

J^J

�

�

4

F

���

�

8

�

	

)

4 ×6à`÷«ÐÛ×0 c%@R � 6�
�( '�R � 6�
�(

)

4 %@ó(' (

)

�

Ï ø ÍGø

�

�54��*8

:

4

4

 v +  Ù ÏBÏBÏ



� 4��@8

�

ÝGà � 4��@8

:

4

4 � 4��@8

�

ø / ÍIØÄñ©Ü�ß'Ý9Þ©Ü`ÏBÕ©ÍIà�Ø`Ì©×6Ø � 4��@8

:

4

4 � 4��@8

�

ø�Î ÏMÞ©ß'Í � �
F â � 4��@8

�

' �

4��*8

ä

4 R � 6�
�( �

O

�

Ø`Ì\Í^Þ�×ÄÞ\ÍIæ�Ø$Í^ÐlÑšÒB×6Ø$ÍðÏBÜµ×GÒBÒíÝ ßI×6Ø$Í^Õ�âõÜ$ÍIÍÛÎ1Í^ß'Ø`ÏíÝ9Þ #+ø (9ä

�

Ü`ñ©ß/Ì]Ø`Ìš×6Ø)Ó£Þš×GÒ Ø$Í^ÐlÑ£ÒB×6Ø$Í^Ü

×6à`Í � 4

�

8

�

4 �

4

�

8

�

� 4

�

8

�

4 �

4

�

8

×GÞ©Õ � 4

�

8

�

4 �

4��@8

ø

/ ÍIØ ñ©Ü ß'Ý9Þ©Ü`ÏBÕ©ÍIà

�

×GÜ ÏBÞðØ`Ì\Ía�©ñ����IálÖµÚãË�Í!  ×GÐlÑ£ÒíÍ{Ñ©à`ÝGÑŠÝ9Ü$Í^ÕlÏBÞðÖRÑ©ÑŠÍ^Þ©Õ©Ï  


�

×7Õ©Ï 3ŠÍIà`Í^Þ+Ø ÝGà/Õ\ÍIà

ÝGåµØ`Ì\Í~ÏBÞ\Ñšñ©ØðÜ`Í$#+ñ\Í^Þšß'Í�æ)Ì\ÍIà`Í�Ø`Ì\Í~ÏMÞ\Ñšñ\Ø�ÙGÍ^ß'Ø$ÝGà�ÜÄÕ\Í^Ü`ß'à�ÏíîŠÍ^Õ�×6îŠÝ2ÙGÍ‚×6à�Í�Ñ©à`Í^Ü$Í^Þ+Ø$Í^Õj×GÜïåaÝ9ÒBÒíÝhæ)Ü�1

�

4

�

8

4 â�R

�

R

�

ó

�

R

�

R@ä

�

�

4

�

8

4öâFó


��

6

�

ó


��

6

�

ó


��

6

�

R

�

R@ä

�

×GÞ©Õ �

4��@8

4 â�R

�

ó���(

�

ó���(

�

ó���(

�

ó���(9ä/ø 	 ×6Ø$Ø$ÍIà�Þ©Ü �

4

�

8

×GÞ©Õ �

4

�

8

÷GÍ^Þ\ÍIà�×6Ø$ÍïØ
æ«Ý~ßI×6Ø$ÍI÷GÝGà�ÏBÍ^Ü �54��@8

�

4 �54

�

8

�

4 �

4

�

8

×GÞ©Õ �54��*8

�

4

�

4

�

8

à�Í^Ü$ÑŠÍ^ß'Ø`ÏíÙGÍ^Òíá]âõÜ`ÏMÞ©ß'Í Y â � 4

�

8

�

' �

4

�

8

ä�4�×6à�ß7ß'Ý9Ü¸âFó


��

6@ä�4 ��� � #�6 �

�

Ø`Ì\Í^Þ

s

� � â � 4

�

8

�

' �

4

�

8

ä

4 â 
(R

�

��� � #�69ä





(R
4 R � 6�
�(�4
� � F

â � 4

�

8

�

' �

4

�

8

ä �

O

ä/ø]ËƒÌ\Í�æ)ÏBÞ©Þ©ÍIàêØ$Í^ÐlÑšÒM×6Ø$Í�åaÝGàvÑ£×6Ø$Ø$ÍIà�Þ

�

4��@8

ÏBÜïß/Ì\Ý9Ü$Í^Þ ×GßIß'ÝGà�Õ©ÏBÞ©÷�Ø$Ý

u

#+ñ©×6Ø`ÏBÝ9Þ â 6��9äï×GÜ

$

‘

4ú×6à�÷«Ðï×0 L%

�

	

�

�

�

J^J

�

�

	

H �

�

	

' �

	

�

�

�

J^J

�

�

4

F

���

�

8

�

	

)

4q×6à`÷«Ðï×0 L%@R � 6�6�6 '�R � 6�
�(

)

4 (

�

ÏPø ÍGø

�

� 4��@8

:

4

4 �54��@8

�

ø!Î ÏBÞ©ß'Í � � F

â � 4��@8

�

' �

4��@8

ä34 R � 6�
�( �

O

�

Ø`Ì\Í^Þ¸×)Þ\ÍIæ�Ø$Í^ÐlÑšÒM×6Ø$Í ÏBÜ_×GÒBÒíÝ ßI×6Ø$Í^ÕÛâõÜ$ÍIÍ{Î1Í^ß'Ø`ÏíÝ9Þ #+ø (9ä

�

Ü`ñ©ß/Ì’Ø`Ì©×6ØVÓ¡Þ©×GÒ6Ø$Í^ÐlÑšÒB×6Ø$Í^Ü=×6à`Í � 4

�

8

�

4 �

4

�

8

�

�54

�

8

�

4 �

4

�

8

×GÞ©Õ �54

�

8

�

4 �

4��@8

ø

�{ÒMñ©Ü$Ø$ÍIà�ÏBÞ©÷µà�Í^Ü`ñ©ÒíØ`ÜNÝGî©Ø`×GÏBÞ\Í^ÕlæRÌ\Í^Þ �©ñ����Iá�Î ÖRÚãË�Ñ©à`Ý ß'Í^Ü`Ü$Í^Ü«Ø`Ì\ÍƒØçæèÝ�Ñ©à`Í^Ü$Í^Þ+Ø`×6Ø`ÏíÝ9ÞÄÜ$Í$#+ñ©Í^Þ©ß'Í^Ü

×6à`Íïß'Ý9Þ©Ü�ÏBÜ$Ø$Í^Þ+Ø7ÏMÞ]Ø$ÍIà/ÐïÜ’ÝGå«Þ1ñ©ÐvîŠÍIàµÝGå{ßIÒBñ©Ü`Ø$ÍIà�ÜIø �RÝGØ$ÍlØ`Ì©×6Ø’æ)Ì©Í^Þ]Ø`Ì©ÍlØ`Ì©Ïíà�Õ ÏBÞ\Ñšñ©ØµÏBÞšÜ$Ø`×GÞ©ß'ÍlÏBÜ

Ñ©à`Ý ß'Í^Ü`Ü$Í^Õ

�

Ø`Ì©Í7ÐÛ×6Ø`ß�ÌzÙ6×GÒBñ\Í’ß'Ý9ÐlÑšñ\Ø$Í^ÕÄî1á�Ðï×6Ø`ß/Ì�åõñ©Þ©ß'Ø`ÏíÝ9Þ�âFó #GäèÏBÜèØ`Ì\Í’Ü`×GÐlÍ7åaÝGà†Ø`Ì\Í7ØçæèÝïÏBÞ\Ñšñ\Ø

Ü$Í$#1ñ\Í^Þ©ß'Í^Ü)âaÍ$#1ñ©×GÒ Ø$Ý R ø 6�
�(9ä/ø
�

Í)ßI×GÞlß'Ý9Þ©ßIÒBñ©Õ©ÍèØ`Ìš×6ØNÏBÞ�Ø`Ì©ÏBÜ Í! \×GÐlÑšÒíÍ��©ñ����IálÎ ÖµÚãË�ÏBÜ ÏBÞ©Ü`Í^Þ©Ü`ÏíØ`ÏíÙGÍ

Ø$ÝïØ`Ì\Ívß�Ì©×GÞ\÷GÍvÏBÞzØ`Ì\Í¸Ñ©à�Í^Ü$Í^Þ@Ø`×6Ø`ÏBÝ9Þ�ÝGà�Õ\ÍIàƒÝGåãØ`Ì\Í¸ÏMÞ\Ñšñ\Ø†Ü$Í$#1ñ\Í^Þ©ß'ÍGø

� �E� �������
	 �E�

ÖµÒíÑš×2á1Õ �BÞ

�

u

øèâFó�
�
�"9ä/ø Î1ÝGåaØ¸ÙGÍ^ß'Ø$ÝGà #1ñ©×GÞ@Ø`Ï��^×6Ø`ÏíÝ9Þ�×GÞšÕ!Ø`Ì\Í

u


 ×GÒí÷GÝGà�ÏíØ`Ì©Ð~ø
�

m��Sb9_� 

�
m l ��e(b �@k

�

ÏBÞzÑ©à`Í^Ü`Ü^ø

ÖµÞ©ß'Ý9Þ©×

�

�«ø

�

ÚRÏBÕ\Í^ÒBÒM×

�

Î¡ø

�

Ú)Ý2ÙGÍIØ$Ø`×

�

Î¡ø

�

� �Šñ©Þ©ÏBÞ©Ý

�

Úêø âFó�
�
$#Gä/øÛÿ7Þ]Ø`Ì\ÍïÏBÐïÑ¡ÝGà�Ø`×GÞ©ß'Í

ÝGåVÜ$ÝGà`Ø`ÏBÞ\÷vÏBÞÛü2�RÍ^ñ\à�×GÒ|�7×GÜ`üvØ$à�×GÏBÞ©ÏBÞ©÷’ÝGå¡ÙGÍ^ß'Ø$ÝGà�#1ñ©×GÞ+Ø`Ï��IÍIà�ÜIø�� bWe

�

!���� lnmob��c_ l�d,e��c_� 

�
e�� � mob�m��

�

m e��
�

m�� b9_� 
�

m l ��e(b �@k�� �	�

�

+RÝ9ñ©Ü$Ø$Ý9Þ

�

Ë �

�

	9ñšÞ\Í]ó�
�
$#

�

ÙGÝ9ÒPø56

�

Ñ©Ñ ø

ó�"(R��6ë�ó�"(R$"1ø



×6à�ÞšÏ

�


	ø

�

�†×6Ñ©ÑŠÍ^ÒBÒBÏBÞ©Ï

�

�vø

�

� 
‚Í^ß'Ý ßIßIÏ

�

Övø âFó�
�
�:9ä/ø��èÝ9ÐïÐlÍ^Þ+Ø`Ü†Ý9Þ~üGÖ ÑŠÝ9Ü`Ü`ÏíîšÏMÒBÏBÜ$Ø`ÏBß

×6Ñ©Ñ©à`Ý9×Gß/Ì�Ø$ÝÛßIÒBñšÜ$Ø$ÍIà�ÏBÞ\÷9ü ø
� � � ��� bW_�� k ! ��� ������
�� kElnm�� k

�

#
â 69ä

�

6�
�6hë 6�
�:1ø



×6à�×GÒMÕ©Ï

�

Öêø

�

�
	

×6à/ÐïÏí÷G÷9ÏB×GÞ©Ï

�

�èø_âFó�
�
��6×@ä/ø«Ö±Þ\Í^ñ©à�×GÒ£Þ©ÍIØçæèÝGà`éïåaÝGà{ñšÞ©Ü`ñ\ÑŠÍIà`Ù ÏBÜ$Í^ÕlßI×6ØFë

ÍI÷GÝGà�Ï��^×6Ø`ÏíÝ9Þ�ÝGå«Ðvñ©ÒBØ`ÏíÙ€×GÒMñ\Í^Õ‚ÏBÞ©Ñšñ\Ø)Ñ£×6Ø$Ø$ÍIà�Þ©Ü�1)×GÞ!×6ÑšÑšÒBÏBßI×6Ø`ÏíÝ9Þ‚Ø$Ý�Ü`×6Ø$Í^ÒBÒBÏíØ$ÍðÏBÐï×6÷GÍ

ßIÒBñ©Ü$Ø$ÍIà/ÏBÞ\÷\ø�� � � ��� bW_�� k !�� m�e k

�

d"!�� m�� e lnm�
�m�� kEd����

�

���
â (9ä

�

6(R$�hë 6 ó�:1ø



×6à�×GÒMÕ©Ï

�

Öêø

�

�
	

×6à�ÐïÏí÷G÷9ÏB×GÞšÏ

�

�èøVâFó�
�
��€î¡ä/ø«Ö Ü$Í^ÒíåXëPÝGà`÷9×GÞ©Ï��^ÏBÞ©÷vÞ\Í^ñ\à/×GÒ£Þ\ÍIØ
æ«ÝGà�é�ÐlÍIà`÷6ë

ÏBÞ\÷84’Ý9Ì©Ý9Þ\Í^Þ�g Üƒ×GÞ©Õ]ÖRÚãË ÐlÝ1Õ©Í^ÒBÜIø�� bWe

�

!����clnmob��c_ l�d,e��c_� 
�

e�� � mob�m��

�

m#e��
�

m��Sb9_� 

�
m l ��e(b �@k�� ���

�

	
ÍIà`Ø`Ì

�

ÖRñ©Ü`Ø$à�×GÒBÏB×

�

�µÍ^ß'Í^Ðvî¡ÍIà�ó�
�
��

�

ÙGÝ9Ò ø �

�

Ñ©Ñ_ø (������6ë (���� 
1ø



×6à�×GÒMÕ©Ï

�

Övø

�

�
	

×6à�ÐïÏí÷G÷9ÏM×GÞ©Ï

�

�èø«âFó�
�
��6ß2ä/øÛÖ à`Í'Ó£Þ\Í^Õ �7×GÐïÐÛ×%
]Ö
	

Î\ÖRÚ Ü`Ñ¡Í^ß�é1ÒBÍ

Ó£ÒíØ$ÍIà’æ)ÏBØ`Ì ÏMÐlÑ©à`ÝhÙGÍ^Õ!÷GÍIÝ9ÐlÍIØ$à�ÏBßI×GÒ«×GÕ©×6Ñ©Ø`ÏíÙ ÏíØ
áGø�� � � ��� b9_�� k !�� m�e k

�

d"!�� m�� e lnm


 m�� kfd ���

�

���
â �9ä

�

ó�(�� �hë�ó�(��$#+ø



×6à�×GÒMÕ©Ï

�

Öêø

�

�
	

×6à�ÐïÏB÷G÷9ÏB×GÞ©Ï

�

�èøRâFó�
�
�:9ä/ø��èÝ9ÐvîšÏBÞ\Í^Õ�Õ\ÍIØ$Í^ß'Ø`ÏBÝ9ÞjÝGå’ÏBÞ+Ø$Í^Þ©Ü`ÏíØ
áì×GÞ©Õ

ß�Ì\à�Ý9Ðï×6Ø`ÏBß¸ß'Ý9Þ+Ø$Ý9ñ\à�ÜRÏBÞ�ß'Ý9ÒíÝGà)ÏBÐÛ×6÷GÍ^ÜIø��G`Ll�d

�

_� � ��� d�� m mobEd ���

�

�

�

â �9ä

�

ó��©ó�6hë�ó�� 6�
1ø

 v + \Ï  




 ×6à�×GÒMÕ©Ï

�

Övø

�

� 	 ×6à�ÐÛÏí÷G÷9ÏB×GÞ©Ï

�

�èøãâFó�
�
$#Gä/ø �RÝ2ÙGÍ^ÒãÞ\Í^ñ\à/×GÒ=Þ\ÍIØ
æ«ÝGà�é‚ÐlÝ Õ\Í^Ò ß'Ý9ÐvîšÏBÞ©ÏMÞ\÷

à�×GÕ©ÏB×GÒ+îš×GÜ`ÏMÜ=åõñ©Þ©ß'Ø`ÏBÝ9Þ

�

ß'Ý9ÐlÑŠÍIØ`ÏíØ`ÏíÙGÍ +)ÍIîšîšÏB×GÞ�ÒíÍ^×6à�Þ©ÏBÞ©÷)à�ñ©ÒBÍ

�

×GÞšÕðåañ����IávÜ`ÏBÐlÑšÒMÏÔÓšÍ^Õ

×GÕ©×6Ñ©Ø`ÏíÙGÍðà`Í^Ü`Ý9Þ©×GÞ©ß'ÍðØ`Ì\ÍIÝGà`áGø � b9e

�

!�
	��� ��� k��G` l�d

�

_� 


�

d^m��

�

m�$ � ��� d �Lm m bfd ��� _���


��� kEl�b�����m�� l^_ l�d,e�� � � �

���

` `  =d

�

_ l�d,e�� k e � � ������� � e � d

�

�Lm

���

�ce� e ��� ���

�

Î ×GÞ �7ÏíÍI÷GÝ

�

�{Ö

�

	9ñ©Òíá ó�
�
$#

�

ÙGÝ9Ò ø 6 ó�:��

�


�"hë�óGó�(1ø


 Í��^Õ\ÍIé

�

	\ø��µø

�

� 	 ×GÒ

�

�vø=ÚêøèâFó�
�
�69ä/ø �7Í^Þ\ÍIà�×GÒBÏ��IÍ^Õ�ßIÒBñ©Ü$Ø$ÍIà/ÏBÞ\÷~Þ\ÍIØ
æ«ÝGà`é Ü�×GÞ©Õ74’Ý6ë

Ì\Ý9Þ\Í^Þ�g ÜÄÜ$Í^ÒíåXëPÝGà`÷9×GÞ©Ï��^ÏBÞ\÷�Ü�ß�Ì\Í^ÐlÍGø � � � � � bW_�� k ! e�� � m�� b9_� � m l ��e(b �@k

�

# â �+ä

�

��� 
hë ���$#+ø


 Í��^Õ\ÍIé

�

	\ø|�7ø

�

� 	 ×GÒ

�

�êø¡Ú¸ø âFó�
�
��9ä/øRË†æ«Ý�Ü$ÝGåXØRà`Í^ÒB×6Ø`ÏíÙGÍ^ÜRÝGå ÒíÍ^×6à�Þ©ÏMÞ\÷lÙGÍ^ß'Ø$ÝGà
#+ñ©×GÞ\ë

Ø`Ï��^×6Ø`ÏíÝ9ÞVø � m��Sb9_� � m l ��e(b �@k

���

â �9ä

�

#�(�
hë # � 61ø


 ÏBÜ�Ì\ÝGÑ

�

�7ø¡âFó�
�
��9ä/ø � m��Sb9_� � m l ��e(b �*k � e(b�� _ l,lnm b���� m

�

e ��� d�l�d�e��©ø{ÿ�  åaÝGà�Õ � Þ©ÏíÙGÍIà�Ü`ÏBØçá

	 à`Í^Ü�ÜIø


 ÏBÜ�Ì\ÝGÑ

�

�µø

�

Î ÙGÍ^Þ©Ü$Í^Þ

�


�ø

�

� � ÏBÒBÒBÏM×GÐïÜ

�

�µø©âFó�
�
�:9ä/øêûe�7Ë�
�1@×7Ñ©à�ÏMÞ©ßIÏíÑšÒíÍ^Õê×GÒíØ$ÍIà�Þ©×6Ø`ÏíÙGÍ

Ø$ÝêØ`Ì\ÍµÜ$Í^ÒíåXëPÝGà`÷9×GÞ©Ï��^ÏMÞ\÷êÐï×6Ñ

�

ü � b9e

�

!���� l !
�

e�� � !he��

�

bol�d
	

�

d�_� 
�

m��SbW_� 
�

m l ��e(b �@k $

�
�

�

���
� ���

�

Î1Ñ©à�ÏBÞ©÷GÍIà$ëC� ÍIà�ÒB×6÷

�

ó�:��6ë�ó # R ø



ÝGà`÷9Ì©Í^Ü$Í

�

�vø©Öêø

�

�\ÍIà�à�Ïí÷9Þ\Ý

�

��ø

�



×6à`Ý9ÞšÏ

�

��ø

�

Î ×^Ù6×6à �Í

�

Úêø

�

�\ÍIà`à�×6à�Ï

�

Î¡ø

�

�
	

Í^Õ©ÝGØ$Ø`Ï

�

Öêø

âFó�
�
�"9äµÖ
�

Ëµÿ¸Î��{Ö �	1¡Ö

�

Í! \ÏíîšÒíÍ¸×GÞšÕ‚ÑŠÝGà`Ø`×6îšÒBÍvÜ`ßI×GÞ©Þ©ÍIàRÝGå 6Y�ùÜ`ñ\à`åõ×Gß'Í^ÜIø � � � �

�
e���` � lnmob�� bW_f`

�

d

�

k
	

�

` `  =d

�

_ l�d,e�� k

�

ÏBÞzÑšà`Í^Ü`ÜIø



Ýhá1Þ+Ø$Ý9Þ

�

Ú¸ø 
�øNâFó�
�
(R@ä/ø,+RñšÐï×GÞ!ß'Ý9ÒíÝGà¸ÑŠÍIà�ß'ÍIÑ©Ø`ÏBÝ9ÞVø �FÞ�


�

d,m��

�

m e ��� d>kEd�e��

�

4lø&�êø

/_Í^ÏíîŠÝhÙ1ÏBß

�

u

ÕVø

�

( óGó;ë (���6

�

Î1Ñ©à�ÏBÞ©÷GÍIà$ëC� ÍIà�ÒB×6÷

�

�RÍIæ
� ÝGà`é¡ø



ñ©ÌšÐï×GÞ©Þ

�

	\ø+âFó�
�
��9ä/ø / Í^×6à�Þ©ÏBÞ\÷†×GÞ©ÕvÕ©×6Ø`×ƒßIÒBñšÜ$Ø$ÍIà�ÏBÞ\÷\øM�4Þ 
�øhÖRà`îšÏBîÛâ

u

ÕVø ä

�

� _���
 ��e@e �

e ��� b9_(d�� �

�

m e(b��p_���

�

m�� b9_� 
�

m l ��e b �*k

�



à�×GÕ\åaÝGà�Õ



Ý1ÝGé1Ü �.
��4Ë

	
à`Í^Ü`ÜIø

�†×6à`ÑŠÍ^Þ@Ø$ÍIà

�

��øãÖvø

�

� �µà`Ý9Ü�Ü$îŠÍIà`÷

�

Î¡øèâFó�
�"$#€×@ä/ø!Ö�Ðï×GÜ`Ü�ÏíÙGÍ^Òíá!Ñš×6à�×GÒMÒíÍ^Ò ×6à�ß/Ì©ÏíØ$Í^ß'Ø`ñ\à`Í

åXÝGà7×ÄÜ$Í^ÒíåXëPÝGà`÷9×GÞ©Ï��^ÏBÞ©÷ÛÞ\Í^ñ\à�×GÒ=Ñš×6Ø$Ø$ÍIà�Þ]à`Í^ß'ÝG÷9Þ©ÏBØ`ÏíÝ9Þ�Ðï×Gß�Ì©ÏMÞ\ÍGø
�

e���` � lnm b�� d kfd,e�� $

� bW_E`

�

d

�

k�$ _���
���� _�� m � b9e

�

mok kfd ���

�

���

�

���6ë�óGó��1ø

�†×6à`ÑŠÍ^Þ@Ø$ÍIà

�

�ðøŠÖvø

�

� �µà`Ý9Ü�Ü$îŠÍIà`÷

�

Î¡ø âFó�
�"$#hî¡ä/øðÖRÚãË (v1êÎ1Í^ÒíåXëPÝGà`÷9×GÞ©Ï��^×6Ø`ÏíÝ9Þ ÝGå«Ü$Ø`×6îšÒBÍ

ßI×6Ø$ÍI÷GÝGà`áêà�Í^ß'ÝG÷9Þ©ÏíØ`ÏíÝ9Þ�ß'Ý1Õ©Í^Ü åaÝGà ×GÞš×GÒíÝG÷µÏMÞ\Ñšñ\Ø_Ñ£×6Ø$Ø$ÍIà�Þ©ÜIø

�

` `  =d^m�
��G`Ll�d

�

k

�

8 �
â ( ó2ä

�

� 
 ó�
hë � 
�6(R ø

�†×6à`ÑŠÍ^Þ@Ø$ÍIà

�

��øVÖvø

�

�µà�Ý9Ü`Ü$îŠÍIà`÷

�

Î¡ø

�

�ýÚ)Ý9Ü$Í^Þ

�

��ø



ø âFó�
�
 ó2ä/ø �©ñ����Iá ÖRÚãË
1¡åa×GÜ`ØµÜ$Ø`×€ë

îšÒíÍ’ÒíÍ^×6à�ÞšÏBÞ\÷ð×GÞ©Õ�ßI×6Ø$ÍI÷GÝGà�Ï��^×6Ø`ÏíÝ9Þ‚ÝGå ×GÞš×GÒíÝG÷ïÑš×6Ø$Ø$ÍIà�ÞšÜ†î+áÄ×GÞ~×GÕ©×6Ñ©Ø`ÏBÙGÍ’à`Í^Ü$Ý9Þ©×GÞ©ß'Í

Ü$á Ü$Ø$Í^Ð�ø
�

m��Sb9_� 
�

m l ��e(b �@k

�

#

�

#���
hë #�#1ó6ø

�†×6à`ÑŠÍ^Þ@Ø$ÍIà

�

��ø Övø

�

�µà`Ý9Ü`Ü`î¡ÍIà�÷

�

Î¡ø

�


 ×6à`é ñ��IÝ9Þ

�

�vø

�

Ú)ÍIá1Þ\Ý9ÒMÕ©Ü

�

	\ø +vø

�

� ÚƒÝ9Ü$Í^Þ

�

�vø



ø âFó�
�
�(9ä/ø��šñ����Iá!ÖRÚãË�
 Ö

	
1_×zÞ\Í^ñ\à�×GÒãÞ\ÍIØ
æ«ÝGà`é�×6à�ß/Ì©ÏíØ$Í^ß'Ø`ñ\à`ÍlåaÝGà¸ÏBÞ©ß'à�Í^ÐlÍ^Þ@Ø`×GÒ

Ü`ñ\ÑŠÍIà`Ù ÏBÜ$Í^Õ�ÒíÍ^×6à�Þ©ÏBÞ©÷]ÝGåµ×GÞ©×GÒíÝG÷�Ð�ñ©ÒíØ`ÏBÕ©ÏMÐlÍ^Þ©Ü`ÏíÝ9Þš×GÒ Ðï×6ÑšÜIø � � � � � bW_�� ko_

�

l�d�e�� k

e��
�

m��SbW_� 
�

m l ��e(b �*k

�

�
â �9ä

�

:�
�"hë #1ó�61ø

�7×2Ù�� ÍzÚ¸ø&�êø

�

� 4’à�ÏBÜ�Ì©Þ©×6Ñšñ\à/×GÐqÚ¸øNâFó�
�
$#Gä/øïÚ)ÝGîšñ©Ü$Ø’ßIÒBñšÜ$Ø$ÍIà�ÏBÞ\÷�ÐlÍIØ`Ì©Ý1Õ&17×�ñ©Þ©ÏíÓšÍ^Õ

Ù1ÏBÍIæ¸ø
� � � ��� bW_�� ko_

�

l�d�e�� k
e������ ����� 
�� kElnm���k

�

�

â (9ä

�

($# R€ë (�
�61ø

�µÍ^ÐlÑ£Ü$Ø$ÍIà

�

Övø
	

ø

�

/=×GÏíà�Õ

�

�êø�
�ø

�

� ÚRñ\îšÏBÞ

�

��ø



øƒâFó�
$#�#Gä/ø 
 ×0  ÏBÐ�ñ©Ð ÒBÏíéGÍ^ÒBÏMÌ\Ý+Ý Õ

åXà�Ý9Ð ÏBÞ©ß'Ý9ÐlÑ£ÒíÍIØ$ÍêÕ©×6Ø`×ÛÙ1ÏB×ïØ`Ì\Í

u


�×GÒí÷GÝGà/ÏíØ`Ì©Ð�ø�� ! � e�� _� 
cl^_ l�d kEl ! 
Le

�

! 
 m b !��

�

���

�

ó;ë 6�"1ø

  Ò



�7ñ\îŠÍ^Ü

�

Úêø

�

� 	@×GÏBÞ

�

Öêø;4lø†âFó�
$#�:9ä/ø �†ÒBñ©Ü$Ø$ÍIà�ÏMÞ\÷~Ø$Í^ß�ÌšÞ©Ï�#1ñ\Í^Ü�1ðØ`Ì\Ízñ©Ü$ÍIà g Ü�Õ©ÏBÒíÍ^ÐÛÐï× ø

� _ l,lnm b�� � m

�

e �$� d�l�d�e��

��� �

(���#2ë (�:(R ø

u

à`æ)ÏBÞ

�

u

ø

�

ÿµîŠÍIà�Ðï×2áGÍIà

�

4lø

�

� Î ß/Ì+ñ©ÒBØ$Í^Þ

�

4lø7ø âFó�
�
�(9ä/ø Î Í^ÒíåMëPÝGà�÷9×GÞ©Ï��^ÏBÞ\÷�Ðï×6ÑšÜ$1

ÝGà�Õ\ÍIà�ÏMÞ\÷

�

ß'Ý9Þ@ÙGÍIà`÷GÍ^Þšß'Í�Ñ©à`ÝGÑŠÍIà`Ø`ÏíÍ^Ü�×GÞ©ÕìÍ^Þ\ÍIà`÷Gá�åõñ©Þ©ß'Ø`ÏBÝ9Þ©ÜIø � d,e� �! � � � m b�� m l�d

�

k

�

���

�

��#2ë ���1ø

�©à�ÏíØ=�IéGÍ

�


 ø âFó�
�
��+ä/ø �µà`Ýhæ)ÏBÞ\÷�ß'Í^ÒBÒãÜ$Ø$à�ñšß'Ø`ñ\à`Í^ÜµëƒÖýÜ$Í^ÒBåMëPÝGà`÷9×GÞšÏ��^ÏBÞ\÷zÞ\ÍIØçæèÝGà`é åXÝGà’ñ©Þ\ë

Ü`ñ\ÑŠÍIà`Ù ÏBÜ$Í^ÕÄ×GÞ©Õ~Ü`ñ©Ñ¡ÍIà�Ù1ÏBÜ`Í^ÕÄÒBÍ^×6à�Þ©ÏBÞ\÷\ø � m��Sb9_� � m l ��e(b �@k

�

� â 
9ä

�

ó����©ó;ë�ó�� :(R ø

�©à�ÏíØ=�IéGÍ

�


 øvâFó�
�
��9ä/øqÖ ÷Gà`Ý2æRÏBÞ\÷jÞ\Í^ñ\à/×GÒR÷9×GÜ]Þ\ÍIØçæèÝGà`é ÒíÍ^×6à�Þ©ÜzØ$ÝGÑŠÝ9ÒíÝG÷9ÏBÍ^ÜIø �4Þ ��ø

Ë Í^Ü�×Gñ\à`Ý

�

�vø\Î¡ø@Ë=Ý9ñ\à`ÍIØ=�Ié1á,� Ë¸ø 4lø�/ ÍIÍ^Þ]â

u

Õ©ÜIø ä

�

�


 �(_��

�

mEk�d � � m��SbW_� 	��� � e(b�� _ '

l�d�e�� � bWe

�

mEkfkfd ����
�� kolnm�� k��vâaÑ©Ñ ø :�(��hë :�6�(9ä/ø��†×GÐêî©à/ÏBÕ\÷GÍ

�


 Ö	1m
��FË 	 à`Í^Ü�ÜIø

�©à�ÏíØ=�IéGÍ

�


 øvâFó�
�
$#€×@ä/ø Î Ý9ÐlÍ	ß'Ý9ÐlÑŠÍIØ`ÏíØ`ÏíÙGÍ�ÒíÍ^×6à�Þ©ÏBÞ©÷jÐlÍIØ`Ì\Ý Õ©ÜIø �µà�×6åaØ‚Õ\Ý9ßIñšÐlÍ^Þ@Ø

�

�

l,l=`

�

���

����� ! �Lm��Sb9e(d � �oe b�� _ l�d � !>b��

�

b ' � � d�' ��e

�(�

��� ! 
 m

�

d � d

�

� ���

�

b�mEk m _(b

���

�

�(k��

�

�
m�'

� e	� � �{ø

�©à�ÏíØ=�IéGÍ

�



øµâFó�
�
$#hî¡ä/ø �4Þšß'à`Í^ÐlÍ^Þ+Ø`×GÒ†Þ\Í^ñ\à`Ý6ëPåõñ����Iá�Ü`á1Ü$Ø$Í^ÐÛÜIø � bWe

�

! 
 �
� ��� k �G` l�d

�

_� 




�

d^m��

�

m�$ � � � d �Lm m bfd ��� _���
���� kEl�b�� ��m�� l^_ l�d,e�� � �	�

� �

` `  =d

�

_ l�d�e�� k e � ����� ��� � e � d

�

�cm

���

�Le� e �������

�

Î ×GÞ)�µÏBÍI÷GÝ

�

�{Ö

�

	9ñ©ÒBá]ó�
�
$#+ø

+RÍ^×GÒíá

�


�ø�	©ø

�

�†×Gñ©Õ\Í^ÒBÒ

�

Ë’ø
	

ø

�

� Î ÐÛÏíØ`Ì

�

�vøa��øRâFó�
�
�69ä/ø Ö Þ\Í^ñ©à�×GÒƒ×6à�ß/Ì©ÏíØ$Í^ß'Ø`ñ\à`Í

åXÝGàNÑš×6Ø$Ø$ÍIà�ÞÛÜ`Í$#+ñ\Í^Þšß'Í)ÙGÍIà�ÏÔÓ¡ßI×6Ø`ÏíÝ9ÞlØ`Ì\à`Ý9ñ©÷9ÌïÏBÞ\åaÍIà`Í^Þ©ßIÏBÞ©÷\ø � � � � � b9_�� k _

�

l�d,e�� kae��

�
m��SbW_� 

�
m l ��e(b �*k

�

#
âFó2ä

�


hë ((R ø

+µñ©×GÞ\÷

�

	©ø

�

�µÍIÝGà`÷9ÏíÝGÑŠÝ9ñ©ÒíÝ9Ü

�


�ø

�

�9+RÍ^ÏBÒíÍ^ÐÛ×GÞ

�

�ðø�/Nø âFó�
�
��9ä/øT�©ñ����IávÖµÚ Ë�Ñ©à`ÝGÑŠÍIà`Ø`ÏBÍ^ÜIø

�
m��SbW_� 

�
m l ��e(b �*k

� �

â (9ä

�

((R$6hë ( ó�61ø

+µñ©Þ\÷��7ø

�

� /=ÏBÞ

�

Î¡ø)âFó�
�
��9ä/ø ÖµÕ©×6Ñ©Ø`ÏBÙGÍ�+R×GÐïÐÛÏBÞ\÷ �RÍIØ�1]×�åõ×GÜ$ØFëçÒíÍ^×6à�Þ©ÏMÞ\÷�ÖRÚãË ó

ÐlÝ Õ\Í^ÒŠæ)ÏíØ`Ì\Ý9ñ©Ø{Ü`Í^×6à�ß�Ì©ÏMÞ\÷\ø
�

m��SbW_� 
�

m l ��e(b �@k

���

â �+ä

�

:(R$�hë : ó�"1ø

/=ñ\Ø$Ø$à`Í^ÒBÒ

�

Î¡ø
	

øŠâFó�
�
(R@ä/ø �RÍIà/ÏíÙ€×6Ø`ÏBÝ9Þ�ÝGå=×vßIÒB×GÜ�ÜNÝGå_Ø$à/×GÏBÞ©ÏBÞ\÷v×GÒí÷GÝGà�ÏíØ`Ì©ÐÛÜIø�� � � � � b9_�� k !

e��
�

m��SbW_� 
�

m l ��e(b �*k

�

+

�

(�(�
hë (�6�(1ø

4ê×6à�×^á9×GÞ©ÞšÏBÜ

�

�êø



ø

�



Í��^Õ\ÍIé

�

	\ø��µø

�

	
×GÒ

�

�vø1Úêø

�

+µ×6Ø`Ì©×^æ{×^á

�

Ú¸ø 	©ø

�

�
	

×GÏ

�

	
øVâFó�
�
�:9ä/ø

ÚƒÍIÑš×GÏBàVØ$Ý � / �-<.12Ö�Þ©ÍIæ�åa×GÐÛÏBÒíá)ÝGå ß'Ý9ÐlÑŠÍIØ`ÏíØ`ÏíÙGÍ ÒBÍ^×6à�Þ©ÏBÞ\÷†Ü`ß/Ì\Í^ÐlÍ^ÜIø � � � � � b9_�� k !

e��
�

m��SbW_� 
�

m l ��e(b �*k

�

�
â �9ä

�

ó R$:�(hë�ó R #1ó6ø

4êÏBÐ

�

�ðø_Î¡ø

�

� 
 ÏíØ$à�×

�

Î¡ø âFó�
�
�69ä/ø
�FÞ+Ø$ÍI÷Gà�×6Ø$Í^Õ!ÖRÕš×6Ñ©Ø`ÏíÙGÍ.�©ñ����Iá �{ÒMñ©Ü$Ø$ÍIà�ÏBÞ©÷]âO�4Ö �3�ƒä

×GÒí÷GÝGà�ÏíØ`ÌšÐ�ø � b9e

�

mfm�
(d ���(k e �&l

�

m 
 m

�

e���
 � � � � ��� lnm b��c_ l�d�e��L_� 
�

e���� m b9m��

�

m e��

� ��� ����
�� kolnm�� k

�

îšå;(

�

ó�(�:��6ë�ó�(�:�"1ø

4¸Ý9Ì\Ý9Þ\Í^Þ

�

Ë¸ø=âFó�
�
(R@ä/øƒËƒÌ\Í¸Ü$Í^ÒBåMëPÝGà`÷9×GÞšÏ��^ÏBÞ\÷ïÐï×6Ñ ø � b9e

�

m m�
 d���� k#e � l

�

m � � � �

�

�

�

â 
9ä

�

ó�� :��6ë�ó�� "(R ø

4¸Ý9Ì\Ý9Þ\Í^Þ

�

Ë’ø âFó�
�
��9ä/ø†Î1Í^ÒBåMë4ÿµà�÷9×GÞ©Ï��^ÏBÞ\÷.
 ×6ÑšÜ

�



ÍIà�ÒBÏMÞ&1NÎ1Ñ©à�ÏBÞ©÷GÍIà � ÍIà/ÒB×6÷\ø

4¸à�ÏBÜ`Ì©Þš×6Ñšñ\à�×GÐ

�

Ú¸ø

�

�14’Í^ÒMÒíÍIà

�

	©øV
�ø âFó�
�
�69ä/ø Ö�ÑŠÝ9Ü`Ü�ÏíîšÏBÒBÏMÜ$Ø`ÏBß ×6ÑšÑ©à`Ý9×Gß�ÌvØ$Ý7ßIÒBñ©Ü$Ø$ÍIà�ÏMÞ\÷\ø

� � � ��� bW_�� ko_

�

l�d�e�� k
e������ ����� 
�� kElnm���k

�

+
â (9ä

�


�"hë�óGó R ø


 ×6à`Ø`ÏBÞ©ÍIØ=�

�

Ë¸ø

�



ÍIà`éGÝhÙ1ÏBß/Ì

�

��ø

�

�þÎ\ß�Ì1ñ©ÒíØ$Í^Þ

�

4lø«âFó�
�
�69ä/ø��RÍ^ñ\à�×GÒíë��7×GÜvÞ©ÍIØçæèÝGà`é!åXÝGà

#+ñš×GÞ@Ø`Ï��^×6Ø`ÏBÝ9Þ�×GÞ©Õ!ÏíØ`Ü¸×6ÑšÑšÒBÏBßI×6Ø`ÏíÝ9Þ�Ø$Ý�Ø`ÏMÐlÍ'ëçÜ$ÍIà�ÏíÍ^Ü¸Ñ©à`Í^Õ©ÏBß'Ø`ÏBÝ9Þ©ÜIø�� � � ��� bW_�� ko_

�

'

l�d�e�� k�e��
�

m��SbW_� 
�

m l ��e(b �*k

�

#
â �+ä

�

����"hë ��:�
1ø

 \ÒBÏ




 ×6à`Ø`ÏBÞ©ÍIØ=�

�

Ë’ø

�


 ÍIà�éGÝ2Ù ÏBß�Ì

�

��ø

�

� Î ß/Ì+ñšÒíØ$Í^Þ

�

4løRâFó�
�
��+ä/ø Ë=ÝGÑŠÝ9ÒíÝG÷Gá�à`ÍIÑ©à`Í^Ü`Í^Þ@Ø`ÏBÞ©÷

Þ\ÍIØçæèÝGà`é ÜIø � m��Sb9_� � m l ��e(b �@k

�

� â 69ä

�

�(R #2ë ��(�(1ø


 ×GÜ$Ø$ÍIà�Ü

�

Ë’øŠâFó�
�
��+ä/øèÎ Ïí÷9Þš×GÒ©×GÞ©ÕÛÏMÐï×6÷GÍƒÑ©à`Ý ß'Í^Ü`Ü`ÏMÞ\÷¸æ)ÏíØ`ÌÛÞ\Í^ñ\à�×GÒ©Þ©ÍIØçæèÝGà`é1ÜNë=Ö �

� �

Ü$Ý9ñ\à�ß'ÍIîŠÝ1ÝGé£øT�RÍIæ � ÝGà�é 1 � ÏBÒíÍIáGø


 ñ©ÒBÏBÍIà

�

�èø^
�ø

�

�G�†Ì\ÍIà`é6×GÜ`Ü$é1á ��ø€Î¡ø@âFó�
�
��6×@ä/ø«Î1Ø`×6Ø`ÏBÜ`Ø`ÏBßI×GÒ9×GÞ©×GÒíá Ü`ÏBÜŠÝGå Ü$Í^ÒíåXëPÝGà`÷9×GÞ©Ï��^×6Ø`ÏíÝ9ÞVø

� m��SbW_� � m l ��e(b �*k

� �

â �9ä

�

#1ó #2ë #�($#+ø


 ñ©ÒBÏBÍIà

�

�«øT
�ø

�

� �{Ì\ÍIà�é€×GÜ`Ü`é+á ��øNÎ¡ø†âFó�
�
��€î¡ä/ø�Î Í^ÒíåMëPÝGà�÷9×GÞ©Ï��^×6Ø`ÏíÝ9Þ�×GÜl×GÞ�ÏíØ$ÍIà�×6Ø`ÏíÙGÍ

éGÍIà�Þ\Í^Ò_Ü�ÐlÝ+ÝGØ`ÌšÏBÞ\÷ðÑ©à`Ý ß'Í^Ü`ÜIø � m��Sb9_� � e���` � l^_ l�d,e��

�

�

�

óGó�:��hë�óGó #�#+ø

	 ×6Ý��ðøƒâFó�
�"�
9ä/øjÖRÕš×6Ñ©Ø`ÏíÙGÍ�Ñš×6Ø$Ø$ÍIà�Þ�à�Í^ß'ÝG÷9Þ©ÏíØ`ÏíÝ9Þ�×GÞ©Õ�Þ©Í^ñ\à�×GÒ{Þ\ÍIØçæèÝGà`é ÜIø�ÚƒÍ^×GÕ©ÏBÞ©÷

�


]Ö 1šÖµÕ©Õ©ÏBÜ`Ý9Þ ë � Í^Ü`ÒíÍIáGø

	 ×6à�ÏMÜ`Ï

�

�vø\âFó�
�
 ó2ä/ø /=×RÜ`ßIÏBÍ^Þ��^×)ß'ÝG÷9Þ©ÏBØ`ÏíÙ€×RØ$à�×µÏBÞ+Ø$Í^ÒBÒBÏí÷GÍ^Þ��^×)×6à`Ø`ÏÔÓ£ßIÏB×GÒBÍ Í«Ù ÏíØ`×µ×6à`Ø`ÏÔÓ£ßIÏM×GÒíÍGø

�4Þ

u

ø 
 ÏíÝ9Þ©Õ©Ï

�

	 ø 
]ÝGà�×GÜ`Ü$Ý � �vø)Ë ×6÷9ÒBÏB×GÜ�ß'Ý â

u

Õ©Ü^ø ä

�

� m��Sb9e k

�

d,m�� �@m m&k

�

d,m�� �@m


 m�  � _(bol�d 	

�

d,_� m

�


 _� �Lm��Sb9e��Lm _� � � d�� lnm� � Bd � m�� � _�âaÑ©Ñ ø76�( ó;ë 6��©ó2ä/ø 
 Ý9ÒíÝG÷9Þš×

�

�4Ø`×GÒíáQ1

	
×6Ø$à`Ý9ÞVø

Ú)Ý9Ü$Í

�

4lø

�

�7ñ\ÍIà�ÍIæ)ÏíØ=�

�

�èø

�

� �\Ý$ 

�

��øNâFó�
�
(R@ä/øzÖùÕ©ÍIØ$ÍIà�ÐïÏBÞ©ÏMÜ$Ø`ÏBß�×6Ñ©Ñ©à`Ý9×Gß/Ì!Ø$Ý‚ßIÒBñ©Ü$ë

Ø$ÍIà�ÏBÞ\÷\ø
� _ l,lnmob�� � m

�

e ��� d l�d,e�� �Gm l,lnmobfk

�

+H+
âFóGó2ä

�

��"�
hë ��
��\ø

ÚRÏíØ$Ø$ÍIà

�

+vø

�


 ×6à`Ø`ÏBÞ©ÍIØ=�

�

Ë’ø

�

� Î ß�Ì1ñ©ÒíØ$Í^Þ

�

4lø âFó�
�
�(9ä/ø��)Í^ñ©à�×GÒ_ß'Ý9ÐlÑšñ©Ø`×6Ø`ÏíÝ9Þ‚×GÞ©Õ‚Ü$Í^ÒíåXë

ÝGà`÷9×GÞ©Ï��^ÏMÞ\÷lÐï×6ÑšÜIøNÚ)Í^×GÕ©ÏBÞ\÷

�


 Ö 1šÖRÕšÕ©ÏBÜ$Ý9Þ ë
�

Í^Ü�ÒíÍIáGø

Î ÍIà`à�×

�

Ú¸ø

�

� �Š×GÞ©×6à/ÏBÞ©Ï

�

�ðøµâFó�
�
(R@ä/ø �èÝ9ÐlÑšÒBÍ! �Ü$á Ü$Ø$Í^ÐïÜÛ×GÞ©Õjß'ÝG÷9Þ©ÏíØ`ÏBÙGÍ‚Ñ©à`Ý ß'Í^Ü`Ü$Í^Ü^ø



ÍIà�ÒBÏBÞ&1NÎ1Ñšà�ÏBÞ\÷GÍIà$ëC� ÍIà/ÒB×6÷\ø

Î\Ì©ÏBÌ

�

�èø ��ø

�


]Ý9Ì

�

	©ø

�

� �{Ì©×GÞ\÷

�

�èøšâFó�
�
�(9ä/øNÖòÞ\ÍIæ�ÖRÚãË{ëPîš×GÜ`Í^ÕlÞ\Í^ñ\à�×GÒ ×6à�ß/Ì©ÏíØ$Í^ß'Ø`ñ\à`Í

åXÝGà’Ñ£×6Ø$Ø$ÍIà�Þ!ßIÒB×GÜ`Ü`ÏíÓ£ßI×6Ø`ÏíÝ9Þ!×GÞ©Õ!ÏBÐÛ×6÷GÍ�Í^ÞšÌ©×GÞ©ß'Í^ÐlÍ^Þ+Ø’æ)ÏíØ`Ì\Ý9ñ©ØµÑšà�ÏíÝGàµé1Þ\Ýhæ)ÒíÍ^Õ\÷GÍGø

� _ l,lnm b�� � m

�

e �$� d�l�d�e��

�

8

�

â �9ä

�

��6�6hë ��� (1ø

Î\ÏBÐlÑšÜ$Ý9Þ

�

	
ø 4lø†âFó�
�
�69ä/ø��©ñ����IáìÐïÏBÞ ëçÐÛ×0 	Þ\Í^ñ\à�×GÒèÞ\ÍIØçæèÝGà`é Ü�ë

	
×6à`Ø8(v1ÄßIÒBñ©Ü$Ø$ÍIà�ÏMÞ\÷\ø

� � � ��� bW_�� ko_

�

l�d�e�� k
e������ ����� 
�� kElnm���k

�

+
âFó2ä

�

6�(hë � �1ø

Ë)Ü`×6Ý

�

u

ø��µø

�



Í��^Õ\ÍIé

�

	©ø��µø

�

�
	

×GÒ

�

�êøNÚêø)âFó�
�
��+ä/ø �©ñ����Iá 4’Ý9Ì\Ý9Þ\Í^Þ�ßIÒBñ©Ü$Ø$ÍIà�ÏMÞ\÷

Þ\ÍIØçæèÝGà`é¡ø�� _ l,lnmob���� m

�

e ��� d�l�d,e��

�

8��
â �9ä

�

#��$#2ë #�:��\ø

�
ÏBÒBÒMÏB×GÐïÜ$Ý9Þ

�

	©ø Ú¸ø)âFó�
�
�:9ä/ø �7×Gñ©Ü`Ü`ÏM×GÞ�ÖRÚãË�
 Ö
	

1N×!Þ\Í^ñ\à/×GÒ†Þ\ÍIØçæèÝGà`é�åXÝGàlåõ×GÜ$ØÛÏMÞ ë

ß'à`Í^ÐlÍ^Þ+Ø`×GÒ=ÒBÍ^×6à�Þ©ÏBÞ\÷lÝGå Þ©Ý9ÏBÜ$á�ÐvñšÒíØ`ÏBÕ©ÏBÐïÍ^Þ©Ü`ÏíÝ9Þ©×GÒ¡Ðï×6ÑšÜ^ø
�

m�� b9_� 
�

m l ��e(b �*k

�

�
â �9ä

�

"�" ó;ë "�
$#+ø

�
ÏBÒBÒMÏB×GÐïÜ$Ý9Þ

�

	©ø9Ú¸ø£âFó�
�
$#Gä/øNÖ ß'Ý9Þ©Ü$Ø$à/ñ©ß'Ø`ÏíÙGÍ

�

ÏMÞ©ß'à`Í^ÐlÍ^Þ+Ø`×GÒÔëçÒíÍ^×6à�ÞšÏBÞ\÷7Þ\ÍIØçæèÝGà`éðåXÝGà«ÐïÏ  1ë

Ø`ñ\à`Í¸ÐlÝ Õ\Í^ÒBÏMÞ\÷�×GÞšÕ~ßIÒB×GÜ`Ü`ÏíÓ£ßI×6Ø`ÏíÝ9ÞVø
�

m��Sb9_� 
�

e���` � l^_ l�d,e��

�

�

�

ó�� ó #2ë�ó���� 61ø

  ÒBÏMÏ


