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 ��  K :"*1FB0
 <GF �� ��9'� �  FB0
 <GF ���S  0 ���� /�
� �M�
 �{�	�+K _�"�� <97 
 <�¶GF!B(�� ��'0F x�d>0�
 F]�R��F <*��� Ó�o �J� �� :"*1 ���� ��
 ��'*�U� Ó�o �J� F ��'0

 !B(��
 {BT�� .  
 �� Wr �<*��� Ó�o �J�
 �� :"*1 �J�
 ���  K ���� /¿�"K �J� x�d>0�  K {x��i�� 3�K �YZ


{x��i�� �YZ .  
Z
 �/R>dK �� �� :"*1 ��� �67 {x��i�� �YZ
/R>dU� �Y : �>0�S "ZF!B(��
 {BT�� ��'0F 

 ��"*1 �0�	 �¡ �� �� �+�� ��
 ��G�
 _w �O0 �K a�O>G�
 �¶o� ���; �d��T�
 ��K� ���;F �� /'-
 )'*
 ��'0 .  



 

������� 	
��� �� 

 
  

:�b :, {BT�� !�b�
 − �C'7 {BT��  0 $+�>�� "{BT�� !�b� "�Y9Z �.�d�� c ��^�� <GP �YZ :  

ÉΟÏ%r& nο4θ n=¢Á9 $# Ï8θ ä9 à$Î! Ä§ ôϑ¤±9 $# 4’n<Î) È,|¡ xî È≅ ø‹©9 $# 〈   (#θ ßϑŠÏ%r& uρ nο4θ n=¢Á9$# (#θ è?# u uρ nο4θ x. ¨“9 $# 〈   tÏ%©!$# 

tβθ ßϑ‹ É)ãƒ nο4θ n=¢Á9 $# 〈 … N����  K ��V "©
 .  

@�� !�d� �w"& 3�K
 �!�d½� {BT�� �� �.�d�� _C; : QC- /'0 �"9� �� …��z\7 Q�4�b �"9� 
 �� :"b 3�K "Z �YZ
 ��+���FB0
 <G F :  ÉΟ Ï%r&uρ nο4θ n=¢Á9$# ( Pχ Î) nο4θ n=¢Á9 $# 4‘sS÷Ζs? Ç∅tã 

Ï !$ t±ós x� ø9 $# Ì�s3Ζßϑø9 $# uρ 3 〈 .   

 �9OÂU�
 u�i,C��  0 {BT�� ½�¿�¾O¿� � {BT�� )d� �  �; .  
, {�&g�� u�>��
 − �7 x"TdU� u�>�k� �C� ]�R��  …��; <�b 
� :��.�d�� c �^�� <GP �u�>� .  
, W�+�� ·�
 − ��Y& "��RK1 !"-
 "@�� ���Y& : `O�� ��pÍ'7 ¦�C�P� �YZ N$>o�� �Y9Z 

{�&g�� c <�b "'; ����; �.�d�� c u�G �U ��>d;�"U :{BT�� c <�b "�
 ���� {�&g�� u�E0� : {BT�� Q¿�°xÉ6�
�.�d�� c u�G �K £�+��  9�
 ��V ����KP� �YZ c #
�  .����� ¦�C�� Q�G  K �YZ .  

 v��� �YZ  0 $+�>�� �� Q�1�+�� �� N�&V �b
 �Ê��&1� ¿v��� �YZ �� /'0 :x ����� �YZ
�J67  &��� �";±�0 )wP �u��dC�� �O0 �x�� �'ETK "Z �M� ��&1P�7 : ��
 �u_i�� Q�Z�K ��'0 !"d� �K

1 B7 !"d� �� 1"T>½� � u_i���O& .  
�"�"d� ]B%�; : �J�&1� y�+�� … y�+�� Q�Z�K ��'0 !"d� �K … �� �� ]�x"G"K ]���7 1"T>� ��  9z �

=�OZ �"9� :@�� �I�>i½�
 £�+½� Q�'* =�OZ
 �f�>iK
 �y4�7 : Qp�- =�OZ
 ���V ���'0 !"d� Q�'*
 …@�� ::"d� ���
 ::"d� §�%��
 �½W¾�°7 
� �N�Z
 Yo :K 
� �½W��>	���V �+	� � .  

 u_i�� Qd�d� ���'0 !"d� �K ¨��~>O>(J ��& ��&1P� �]V\; … �^�	 1"T>� … ¨�G"� ��&
 ��&1P� _Z �x"G
 ½)4�0x .  

 ��9O��F]B%KF �� ��9J �G"� �� 1"T>½� �K ���9O�� ���'0 !"d� �K ¨_Z �K ��9O�� ��&1� 
Qp�T7
 ¨��Y& v��� ��G
g7 .@�� |
� :p�-
 �{��K�
 <G1Q . �>d�d� �YZF"Z ���  K @�� .  



 

������� 	
��� �� 

 
  

:�d� ���&1P� �YZ ��,T>� Q�0�	 u��	� =�OZ �6� : ��Y&
 �Y& N�C-�"U� |
g�� c ª�>i�
 �Y&
 �Y& �"9� �� Qp�T�� c ª�>i� �����
 �� �d�� �� {��U� c ª�>i� … �"9� �Z½$p; ���o. #�

 ]�S
�	 .  
8#��6 09��� �ZT[� : Q�Z�K ��'0 !"d� �K 
� ��J�&1� W�5 v��� �Y�; �u_i�� Qd�d� 
� u_i��

��O0 <�b :!B*k� ��&1� .  
 ���'0 <9i� Q��(>�� �YZ
 … QOÎ(�� <Z� �� ���'0 <9i� !B*k� ��&1� �w� «BSk� �YZ 
�

�"��b :��&1P� Q�d7 =��
 Q}
�CU� {BT�� Ix�
 ��� :"*1 ���� ��
 �� �� ��� � �� ��	  K �� 
 ]�J
�¹ ��&1� QXBX �&�>7 !B*k� )*� �O0 D'(� �
 �)'(U� �C� ��'0 �'E� �J\; ]B(&
 ]�J
�¹

]B(&
 .  
 +�^G� ? 8Y�H :� qhr�� �(#� : �'%z
 �<���� vOG <����7 �"O��
 �x�d>0�
 <�0
 :"b ��zk�

 {BT�� !B*k� ��&1� c .  
:"dJ �]V\; :��'0 W�x �K �Y� )Zx��K �YZ ��  K QO(�� <Z� �0�"b ��'0 W�x
 �Q�0�i�� Q�xP� 

 y�+��  K �d; �V� �J� ��& �!B*k� Qd�d� )d� �  &1 ��OK �d; �� �J� ]�J�&1� �w"& 3�K v�� ��&1P�
 ¨|
� B7 ��9J �
 ¨��Y& v��� �y4�7 B7 y�7 =�OZ �� 1"T>� � �y�+�� Qd�d� )d� �  &1  

� 1"T>�; !B*k� �K�@�� �·,'� u�x� B7 ]�0�	 !B*k� �G"� � : :�d� �J\; �]�J
�¹ ·�� =�½� "�
�O0 :�O0 :�d� �J\; ����,G � ]�J
�¹ {�&g�� Q�x6� =�� 
� �)'(K :��RK1 !��- c �Y9Z
 � )'(K .  

��4� ��h5�>� �3f�� .��U�� A#� ��4� t5�>� : )*� �O0 D'(� ]B(&
 ]�J
�¹ {BT�� ½=¾�� <Z
k�QO(�� <Z�  K QC4�S W��d; ¨� 
� !B* : fY�� )'(U�  0 D'(� � ]B(&
 ]�J
�¹ {BT�� ¿=¾�¿� Í��

 �� :"*1 ]���� ��
 �� �� ��� � �� ��	 … �{$+& /'0 �"9� �M�
 �!B*k� )*� �O0 D'(� �
QO(�� <Z� u��'0  K Q'�'b QC4�S :"b �YZ
 ��p-� �C& c "Z
 .  



 

������� 	
��� �� 

 
  

�� C�H���U�� A#� �� : �!B*� �� v�'; {BT�� ¿=¿��  ¿K �J�
 �Ë�ÉCÂ& ]B(&
 ]�J
�¹ {BT�� ¿=¾�¿� Í��
@�� : £�nk�
 QO(��
 a�>9�� Q���� ��,T�� "Z �YZ
 �·��
 ��RK1 !��-
 {�&g�� Q�x6>7 /�� "�


��V /'0 .  
 v�� ��Â&�� �� 1"K6U� ]���n :��0P� �� /'0 �"�n� Q7�,T��
  7 ��d	 :�b ��& �{BT�� �� �C97

�$e
 fYK�>�� ��
1 ���; �� �+0 :, �"J�& FQ7�,T�� f�F �CÂ& �Â&�� �^�	 :��0P�  K �
�� � − .   
 �� :"b ��'0 :x fY�� "Z
 ��C& ��&̄�� �� /'0 y�~½� {BT��
FB0
 <GF :  $ tΒ óΟä3x6 n=y™ 

’Îû t� s)y™ ∩⊆⊄∪ (#θä9$ s% óΟ s9 à7 tΡ š∅ ÏΒ t, Íj#|Á ßϑø9 $# ∩⊆⊂∪ 〈 `O�� :"b ��Y&
 N���� È� � ��,- c 

)'(K :, =�i�� �7
 <G��� �7  F:�b 
� :�C9��F {BT�� =�� − c
 �¿O(ÂU� Ð
 Q�71P�  O(�� Ð
 
 ����7 ����  K ��,- x�O*\7 �Z$e��0";�K  :, �d; ��&��  �; {BT�� )�O�7
 �OO�7 fY�� ����� 

 �C&− ��"b
 F'0!B(��
 {BT�� ��F :, =�i�� �7
 <G��� �7  F:�b 
� :�C9��F {BT�� =�� − �O�x 
¶&� Ë�C& {BT�� =�� �� /'0 .  

��G
 /'0 �6� �J\; �"TO�� c u�G �V� �C9�� �C� �� {�0�d�� �� ��V
 :  
:
P� �G"�� :]��9OK /�� �V\; ������ B7 ]��9OK �6� §�%�� �G"��
 ��];±��½K �6� ��O�K �"9� �J\; 

 �"9>; �;��K /�� �V�
 ��p-P� �C9��):� (���'� �K� ��; : ¶&P� �C9�� ��0 … ��V c _0�i�� �����
@�� �«��p>*B� �"9� �� �K�
 � : �C9�� £�"J� «��p>*� .  

]B%KF :�b �Í9OU� �C9�� c  F!B(��
 {BT�� ��'0F :,Ë�ÉCÂ& )� �� q�O�� c ��>OX  :�E�� c  
 W�U� /'0 Q���O��
 �a�(JP�− ,  w"&�>� � Q�'Z��� �K�  K �K� c ��>OX − �o. ���� �YZ  .  

 ]�R�� :�b F!B(��
 {BT�� ��'0 F :, ��7 «�O0� )9R�7 a�R� ]�1�C& f��7 �"�G�� � − 
 {¿�Í9¿O½K �C9�� Q�'& �&V  °K ��V ��+	�
)�C& . (  



 

������� 	
��� �� 

 
  

�C9�� c <�b �V\; : �Y�; ��C& �V�
 �N�+Xk� c ]��9OK �'�G £1�i�� �P ��p-� �C& �J� ��; <-P�
 �7 x"TdU� �\; ]�;±��K /�� �V� �K� �:"-P� �0�"b c !"'�K "Z ��& �)�� � �J\; N�+Xk� c ��9OK ��&

¶&P� �C9�� .  
:"dJ �]V\; : v��
  S�7 ��C&  9� �¶&� �C& ]B(&
 ]�J
�¹ {BT�� =�� �� ��,T�� ���Z�¢ ��C&

 "© 
� )�; 
� jBo  K Q�+	 �� �"9� �b �JP �_}�d�� �O0 W+%� s� ]���n �Z�¢
  S�+7 v��

��V .  

 "�; {BT�� =��  ¿K �� vO�� /'0 �'E� �M�
 ��&�� x�~¡ {BT�� =��  K {x�7 )9[ � �Y�

 <�Õ�
 �C9��7 ��'0 )9�� �\;  ±��U� �K�
 �¶&P� �C9�� �;�&  K ��; �7 � �YZ ��'0 ��'& �C9�� !�9��

��V fx�� s� �+�>>(�
 Q�+i�� �O0 �1��  ́�b )9� .  
 QO(�� <Z� 1"�n �O0 ��>�U� "Z �YZ
 F�� N�&V ��&F �K v90 /'0 �KP� {BT�� $e
 �

 N�&V .  
 =��  K 
� !��T�� =��  K 
� ]B(&
 ]�J
�¹ {�&g�� =��  ¿K �� /'0 QO(�� <Z� 1"�n � �J\; ·��

 ��V /'0 <����� :x �K �JP �]B(&
 ]�J
�¹ ��&�>7 �C9�  
)Z��7  K
 Q7�,T��  K )'��� <Z�  K QC4�S W��b
 : jBo /'0 �;�& �J� �YZ ��7 =��  K ��

��V c )�O�7 .  
 ���;���"b �Z�¢  :��� ��C& �J� Q�J�+��
 Q���U� Q0�E>*�� x"G

 ��'0 {1�d�� yK ·�� =�� �� 

1�TKP� c ������ :�b : �Q�g�� )��'0 a�R� �� �"~[ � t ��'(U�  K Q�* �G
  ¿K �� �"+>9� ��
:�b : ��'(¡ )Z �K …��'(¡ )Z �K .  

 �ÍC&̄
 F]�R��F ��'0 �K jBo �YZ
 �]B(&
 ]�J
�¹ {�&g�� =��  ¿K x"�(K  7�& Q7�,T�� ��7 
 1"���� FQ7�,T�� 1"�nFc )Z��7  K
  
� !��T�� =�� 
� {�&g�� =�� �M�
 £�O>K� B7 ��&��  K �� 

@�� ��C97 :�b  K )�OK
 ��C9� � �J� �OK ]�J
�¹ ·�� =�� : {BT�� Q�6(K v90 /'0 .  
:"dO; : 1"���� {BT�� Q�6(K �]V�FQO(�� <Z� 1"�nF ]B(&
 ]�J
�¹ ��&��  K $C9� /'0  .  



 

������� 	
��� �� 

 
  

9� �  K QO(�� <Z�  K =�OZ
 1"�n Q�'���� ��&1P� QXB%�� Q�d7
 � ]B(&
 ]�J
�¹ ��&��  K �ÇC
��ÍC&  K =�OZ
 �C9� � �J� /'0 QO(�� <Z� .  

 �Z�X� )�0
 Q���i�� �YZ c ��K�dK )��� �&Y��7 WTo
 �!�(b� QXBX #� Q�(dOK ��&1P� �YZ
�+��� /'0 .  

k� �d,>� ���+; ���zk�
 D'd�� D�TJ ���x��i��; {BT��
 �<����
 x�d>0�� <-� "Z fY�� ��z
 !"-
 �Q�J�+�� {x�+���
 Q���U� {x�+���  K D&�K ·��
 �QR� Q���K {x�+0 {�&g��
 �QR� Q�J�7 {x�+0

QR� Q�J�7 {x�+0 ��RK1 .  
85
�� A#� 0� 	��u� 0� �hL�e C�H �(Y ::�d; !"T�� /'0 ·�� 8�d� Q��
��� �YZ c u�G �J� :, 

 ��RK1 !"-
 W�+�� ·�
 {�&g�� u�>��
−:�d; ·�� /'0 !�b N���
��� Q�d7 c ��RK1 !"-
  :, 
 ]B�+* ���� £�E>*�  K W�+�� ·�
 ��RK1 !"-
 {�&g�� u�>��
− .   

F�4f�� =56 vD� w��7 _`&� : �>��x vOG ���  K !"T�� ��  K �� N�&V �K /'0 �KP� ��
T��; �{BT�� c Ê<Í%¿�½K@�� ��� ��+�� �� {B : {x�+0 {�&g��
 �QR� ��+��7 Wd'��
 W+G
 {x�+0

 "�; !"T�� �K�
 �]Bd>(K ]�%��X ]��(b N1�T; ��+��
 :�U�  K W+&�� {x�+0 ·��
 �QR� :�U�7 Wd'��
 f1��+�� 37 )�C�� �YZ /'0
 �{BT'� 1�9K 1�+>0�� �YZ ���  KF#��� �� ��1F <�~; �,�,- 

&  K vOG _�; ���+��
 :�U�  K Q+&�K {x�+0 ·�� �� <GP �!"T�� a�>& /'0 �K�dK ·�� a�>
 {BT�� !�b� "Z
 �'%K �+* vOG !��T��
 ����G 1�+>0�� �YZ ��� .  

    
 :�����  ��D�  

 QCEJ ]�K"� ��71� �K�  E7 c y�A )&��� ��  
  

 x"�(K  7 �� �+0  ���� �+0 ��  0
�X�� :�b  �� :"*1 �O�«
�TU� «x�T�� "Z
  :, �� 
 ���V <%K QpRK �"9� t ���V <%K Qd'0 �"9� t �QCEJ ]�K"� ��71� �K�  E7 c �d'o y�~½� )&���



 

������� 	
��� �� 

 
  

N��'& y7167 �K��
 ��
��� ��; ÃCO�; �'U� ���� <*�� t : 
� _d	
 ��'�0
 ��'G�
 ��b�1 °D¾>97
� �$e �� ��� � fY�� ��"; ����* £�1V �� ��O�7
 �O�7 �"9� �K s� QO�� <Z� <��7 <���� )&��� �

 �"9� �K s� 1�O�� <Z� <��7 <���� )&��� ��
 ���'o��; 1�O�� <Z� <��7 <���; a�>9�� ��'0 �+(�;
 ��'o��; QO�� <Z� <��7 <���; a�>9�� ��'0 �+(�; £�1V �� ��O�7
 �O�7− )'(K
 f1��+�� ��
1   

"Z ����� �YZ x"�(K  7� ���� "Z
 �Q&1�+U� ��x��P� �YZ  K y7���� � 1�d�� �&V ��; 
!P� )�1 c �'�� yn �&V
 .  

 ��&
 �)���"��  K j"��
 �7�"(��  K j"��
 ���Y7 Q��O���
 1�d�� a�7 c <-� ����� �YZ

<�b :�"�"d� �)���"��7 Qd'�K 1��7P� a"'b :�d7�(�� a"'b
 ��O� )>³ �V�K �7�"(��7 Qd'�K �7�dU� 
� 

�"�"d� :�O� �+* �V�K .  
 ��zk� 1�X.  K �YZ �Qr���  K j"��
 �7�(�� a�>9��  K j"��
 1�d��7 ��zk� "Z
 �YZ

 f����� ���d>�� �YZ
 ���(J� <9� �����0 �����d� =�OZ �� /'0 :x ����� �YZ �\; ���	
 �$o 1�d��7

 �� �K67 �'Ū� �+>9�FB0
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 −"Ē¾�½� �� ��'(U� Q�4P Q,�TO��
  �� )Z�E0� fY�� )�d� �F
B0
 <GF �O�7
 � F#���F �� :"*1 �O�7
 �a�>9�� c � !�0
 �j
��U� c )�>0�S  K �QO(�� c 



 

������� 	
��� �� 

 
  

 ���� ��
 �Q�T�K ��; )'�J � �K /'0
 �I���
 ��� /'0 )��K y�>A ��
 � Q�T�U� c )�>0�S
�YZ
 �)� /¿0¾�½� ��
 �)��'0 y�¿>¾~½� ��
 �)� a"'d��D,>(U� ���
 DG�"�� ��� <�i�  .  

 � Q0�S ��(��7 )��'0 |
��� =¿�¾>½� ��
FB0
 Í<GF ��"*�� Q0�S
 � �KP� h
 y��+� ��
 
 ��
 �Q�T�¡ v�� �¡ ��K� �V� �r6� ��
 ��� Q��7 �dO0 c v��
 �)'(K :́�
 Ít
 �u�U� N"z ��
 �)'(U�

� �Q0�E�� $e  0 ��w �V� _�>O�@� : �K� �V�
 ���; £�E½� � ��;BÛ ��K� �\; �N�+G�"�� <�+b  K ��& �K
 N�x��>G��
 N�+,>(U� <�+b  K ��& �K
 ���; £�E½� � Q�T�¡Fx��>G�� �'o�� �K @�� F =¿�¾>½� �J\; 

 �YZ c )'��� <Z� �1�b ��& �xB+��
 x�+��� ®�TK ��V c �P �)'(U� !�Kk� ���� �U f����y}"U� .  
 �K /'0 )��+O� �67 �q�O�� ��'�� fY�� �TO�� 3�¡ �)� �TO�� :Y+� �� )� Q,�TO��  K ��R��

 Q+��U� �YZ
 ��� <-
  U Q�0�i�� ��; �
�
�~>� �K
 ���; �"^E³ F ���	 c ����� ��bx  7� :�b ��&
�$e
F :)Z"©
 )'��� <Z�  K ��+�� <�C7 �d(� Q��C&  �; �YZ .  


 �,; �� �}"� ��
 ��7 �±T¿+½� ��
 ���� ��  ±�¿+½� ��
 ����� /¿�¾�½� �� 3�¡ ��¿T¾O½� �� )'(U� �KP� h
 �� �K� �K� :"*��� �7 �K� �K
 ��7 �  K ��; yd� �b �K ��  ±�¿+½�
 ����; x�(�
 �Q0�E�� /'0 ���½� ��
 

�KÁ� QC��¥ 
� ���T0 .  
P� {�"� Q-��� Q,�TO�� �YZ
  K
 ���x��P� �
�	 c QK"'�K �7�"}
 ª
�	 �� Nu�G �K

 DG1  7� y}"U� �YZ c ���'0 )'9�  K <%K�F�� ��1F c ")9��
 !"'��� yK�G"  7�  0 «�*
 �
 )'(U� �KP� h
 �TJ �V� �� /',>� �� �-�O'� _p+O� ��� �ª
�i��
 a�x��  K �0�"J� �$e  0
 q�+0

 .  
9� �� ��V  �; �KP� h
 :�� �P ��C� Q�"�*
 ��́;�7 Q,�TO�� �"FD��p�� cF ��'0 Ìg�� �J� 

 �",T>O� � )w� q�O�� D��e c ��& �¡1 �YZ
 �  (� �C'7 WJ�& �V� �� �Q,�TO��F@�� : �
Q,�TO�� �"'+d�F (� �C'7 WJ�& �V� ��  . :�b �b
FB0
 <GF�
1�Z
 /*"U  :  Ÿωθà)sù …çµ s9 

Zω öθ s% $ YΨ Íh‹ ©9 … ã&©#yè ©9 ã� ©.x‹tF tƒ ÷ρr& 4ý øƒs† ∩⊆⊆∪ 〈 .   
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