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0<# �:9	���"+	 G�"�E# ���2�: .(�# ���5��� G��I ��"� 	!  ���"+
7 R�E# 
B�d ./ s�~ 9	���"+	 �"�)/ Z"�]�6 &/, 	V="�5 ,&�+ .t"�h# 

 a�&� \ ���"B�	 Z�"h# g�"�"2" a�"E ��� ,$""��	 s, ."7 R�t"�}�7 .�)/" 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  w#&]�	 
:	&� %�0 , W��/x	 %���" 4�� G�n��	 �:# " ./ 9�# .��  &�+����¡ �; 



 

 

 � �� �!�� ��� ���� ����
��7�� 

٢٢  

−��)7 �	 JU�− g��~� : �WB$� I(#, �
 /8 − ��B �# �� /+B01 �� �2 3$� 4��B �� �.− 
 6����W 3̀ �)(	 {��#� �B��  ���"+� +B1	 C�B&� `B1��� 6B� jB]�� *

����!_� ;  g�U# 	!���	V=":  3"n9 	!  19	�, �"�u ?s	&b�	– a$"k� P� P7
 os P4 >(�	 P# oW P4 >M�	− "�- $�5 �j6 g�B�	 �� �@2" #, .�"(���	 ."/  
"2����	

 �,� �""" ���5 ,��"""(�� W,&"""��	 \# $"""(�� g"""�B�	 \– P4""" >M�	 a$"""k� P� P7 oW
 os P4 >(�	 P#− ��7# s	&b�	$ B�d ��-	 &6#�M�$ $�]~# ���; 

  ./ ����(� .�)5	V="":  f"�h �, J"'B)6 W,&"��	 ��, @W�"}�5 �6�"��	
# g""�B�	 �,# $""B��&� �,$""�2�h# �9	�""7  ."" a(�o�, ��""(�)� �:9	�""7 # 

5 ,$��Bb�+	 .(�� ,3/�I�	 s���	 9	�7x	�V="�  J��	 1��M�	 ./ ����

)""+ \ 1R�""E  >)�	 J""B− PD>�"" P+ P# a$""k� P� P7 o�	 �>�"" PA− # W,&""���
""E# >O�	 


���M�	; 
  @�6,�  =! ./DI�  r+#u	 �	|]�	 Dj�/ \ R�E �/���  �6�"� ."/

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  o�	 $��� Y8��^oB�	 $E&n,�� ,&6 a#�" PM>��	 P."/ Pf"q# �"/ %�0 , ��B*��	 %���¡�¡�� ,
 o�	 $��� mD� k(/#�� ,�	����	 aW�� oA a&6�M� aD6&�� %�0 ,
)6 *O�	# ��B*��	 %�����¤� �; 

���  D~&0�����  � :.�/&��	 �	9 � ,$��� Y��B�u	 o
� >��	 $� >� PA#  
��� >M�	 \ o�	 
�����¤ � � @�6, &��	# , 
��� >M�	������; 



  

 

٢٣   ;>�� ;��� 8�2 ?1,8��� :�< 

, ?""��/ .""0 `""�− o$""k) P7 o�	 PJ"" aU P�−  �	 G�""+� �, − P� P7 o�	 �>�"" PA a$""k�
 PD>�""" P+ P#− G�"""~ :O�BBB"k�� * .�|�BBB7"9 .&�BBB�N@ D@?T  i"""�<#	V="""": 

 >��	 \ %��""+u	u	# %�""�b�� W��""Sx	# K6�""�T��""+, O .&�BB�N@ D@
�"k�� * .�|�7"9?T J)�6: 
E# >O�	  J���	 �"��4n# W�"����	 �h��"M0

�A 
���B��	1�  @4:, ��/#F Pu W
")j�	 3":, ./ ��I� �, G�"~ :O [B&
 �� �� {=�= 3@ �@ `�BB^~ �aH ,{=(BB��BB\��< jBB^~ �@ �BB\1�H '�BB#T  i""�<


""S4v�	 ��""/u	 �V=""": ;? oNP)"" kMP� 	!�""/ O`BB��W:odbBBBX  D �8BB� * �8BB�
@ [ �&9 0�h4)�_ 4�Q �T J")�6:  < s�")0 F"):, <# J")�7 �"�d,

 �&""b� <# J"")7 �""U&� �""�� .�""7 J""�,  G�""b6 �V=""":– oW P4"" >M�	 a$""k� P� P7
 os P4 >(�	 P#− :O.�|�7] �1NT  

  P."/  >)�	R�"(  ,J��"B� < .""/6 >��	 s�"")�	# 
"��)v""� >v"�	# .� &""���	# �4
 ��F� <# ,Z�'/ �:# &���	# ���)�6 &/u	! �	 �b��+ ��F� <# ,−

�P�� P�P� P# o$P�� P�kB o+−  ��7 ��B+��6#�V=":  ��7# ��/u	�V=": G��7x	; 
�#	V="� e s�b� �/�)7 W,&��	 ��, �): $*B)��V=" "�7u	 �"�E#y ��"j� G�

 
b�b��	 \ N�]� J: N"�]� ?./.����"��	 >%�,  �":&/, �"�b�n 8V"�	
e	V="b� �, �����5 ,�1�"BE	��	 �V="": 89t"� �,# w�b��	 �V="e s  �,#

 �	 GF""(�−���""��# $���B""+−  a7# 
""�6&� W�""�� �""�� &"" *(�6 �, W&""�



 

 

 � �� �!�� ��� ���� ����
��7�� 

٢٤  


���B/; 
� ��!�� 5@���� ���� 6� � ĝ �@ : 

 k�B�	 .)+ \ R�E �/� Jb���  .7 k6 P!o, J"a0P,""P)" *Ja5 P�" >M�	 P
  ��, G�"+� �	 
− PD>� P+ P# a$k� P� P7 o�	 �>� PA− G�~ :OB�1/_� �( 3�0�� 3=(B3� �(0�� 3=� 3= �(0�� 3. 3�/|� �7/] 3�01 �NB 3�

 �( 3�0�� �_� � �a/H ,3��1 /#�B �6B 3X �� 3�F/1 �y�� 3�0�� 3�� �� Z����� 3�0�� 3. 3�/|� �7/] p� �� �� ,�$� �601 �v
D 3���v/	��" 3�0��  �6 3\0" /� ���" �k0�� 3[ 3N 08��  /. �! 02�J� /%� �� 3h0�� 3[0i /� D/HTA 

  	#&��	 �� �V=":  *M�	 >O�� 1�� >M�	 
E#
���: 
− O 3=� 3= �(0�� T 
�A �V=":#  
���"M�	 W,&"��	 \ W���� 
�n# 
�6&�


���B��	 
E# �O�	# ,O 3=� 3= �(0��T 8, : ."(�# ,99�"��	# 9���"0 
�"M>���	
 =V0 ��)�	 YK�,# ,99���	 >O�	 ?�c# −3�B�	−">��	 ." a(�o� �, , $"��  9 Y9�

 
""��]��	 �""h���I0 $""��q�7# �&7�""�/ Z""(I� �,# �""�����,# ,
""0V��	
 Y9�� .(����/��/ \ $� �:9$� �, �:&��/ \, ���2�: \; 

  ,s4I��0 ��I6 9 Y9����5# ,
2����0 ��I6# ,&�����0 ��I6# ��I6
 ,3����0#Ko� ô ��0 ��I6 ; 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  a9�"" o� P��	 a9# o9 P���"a0 ac Y#O"">��	 a%�B�a�" k+	 %�""0 , a��"I*)�	 \ aZ""�d&>��	 %	�"0,������� �, 
 
���M�	 \ o�	 $��� Y��B�u	 o
� >��	 $� >� PA#������ �; 



  

 

٢٥   ;>�� ;��� 8�2 ?1,8��� :�< 

 − O 3=(3� �(0��T 8, : ,%�j�x	 W&�v� ,
Bj)��	5�V="�  \ W�"��� 
�A
 *)�	 &�n ./ J:# ,W,&��	0 W4�B/ W,&��	 g��� 	! # ,R�( ¨&/ #, 
>��

5	V="""� "">�u �: Y&""�6 < m&""/, @&""/, `�""� $	  g�""+ #, $""�5 1&"" >M~ J"": \
$0 G4nx	;  =! ��7 �	 ��B+��6 45 Y&"�6 <# ?� =! �: ©�")�6 <# ?"�

 =!���4A N/ ?�; 
  g��� �  � �/, J": @9�"�#	  =�# %�"j�x	 N"]b�# 9<#u	 N")�� �"�)I

5 %�"j�x	 N"]~ \ ��(�#	V=""� �"���7 m�&"U $"�5,  G�"~ �"~#– P� P7 a$"k�
 os P4 >(�	 P# oW P4 >M�	− :O �(�� =�=(�� �(� ;��_=(�;  .B�J� .B�9 V�/r�B�� ��B	

BB��1v�� 
(BB��T ��� J""'B)6 8V""��5 ,	 �""�7 9�""E# \ ��""(� �, W,&""��
"" >(�	 GV""B� ,9<#u	 =! \ ZB ,9<#u	 
2""�)�# ,9<#u	 
""�0&� \ ,?""�

""" @�6, Z"""(���# ,9<#u	 
"""6�7�#�  mR�""")0, N"""��j��	 \ �"""E�6 �, 
���A���M/ W�79# �� =! Z(��� ,D�2�)� � �"���n9 G >#, ."/ ?�
 >O""�	 \�	 .�""0# �""�)�0 G�""b� ,c	# : 
""�}, .""/ R�"")0F0 J"")/&I6 �	 3""��

"o�5 ,&"�^�	 W�"79 ."/ ,.���(��	 R���7 ./ ,����	" &"Eu	 �"�� oZP�I
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  $"" PE&n, o�	 $""��� �""��,������� � .""/ �?""��/ a.""k0 `""�, a�6�""�  o$"")7 o�	 PJ"" aU P� ,
 aR	#�x	 \ o�	 $��� Y��B�u	 o
� >��	 $� >�A#������ �; 



 

 

 � �� �!�� ��� ���� ����
��7�� 

٢٦  

 ��7 D����	�V=":  a��	 P)
6�7&�	# 
6�; 
 − G�""~ :O 3�BB�1/_� �( 3�0��T 8,:  ��	 J""� � J"": 3""0 ,
""���d <# 
"" >�5 g""(�

 P�# N"""�]�# N�"""(� 
"""��	�/�"""(I)�"""(� <# Z�j�  <# |I�"""(� <#
 my��� ��)/ ��I6 <# c#O�	 ��7 J���(�  �G��� #,; 

  − O 3��1 /#� �( 3�0��T 8, : ��	��E#y J+	�� J�  ��I�# ,$B)E ��  �b�#
 @��7� �	 
7�q ��7# &�^�	 ��7 $� ,��7# /� $�5  �(�	�4��	# W9��; 

− O �$� �601 �v �_� � �a/HT 8,:  ��,�V=":  1��"M�	 �"�>�  W,&"��� 
"�5�� ��"I�
 �	 gb�	 	! −47# 3E− @9#9# g"��� �"�5 ,	  @9�"�#	  
�"+	�/ 
"��	�/

 =V0 Z�]� J:# Y��	 &/, ?� ��/ g(�� ��� �:��o� D� � 
�b�V=":  1��M�	
 >� # ,����)� D�# ��I� ���V=":  *M�	  �"�� @
�5�� 1�� �"e s�"b� g"��� 	!

 @B�q� U&��  �	− >3E 47#−  @��+#�  �	�b� K�b�� \; 
 G�""~ :O 3��BB �� Z����� 3�0�� 3. 3�/|�BB �7/] p�BB �� ��T 8, : ,�""��)6O0 c>|""�� J""��	

 *�F�/ c&""^� ,�""�����0 c&""^�#&"" *]��/ 
""� *�j�/  
""b 
""�*���/ W 
"")*6O�/
 @5&- ��I���  @U&d# ��]����� N��j��	 9�(5  \ $�; 

  J��	 W,&��	�e c&^�V="  *M�	 `��0  9�)E ��, ��I�� gE&n 
�
N""��j��	 9�""(5  \ ,�	# 8 ; # �""���0 .""/ g""E&n �""�E&n, 8V""�	

 ��  �:�79 8V�	# ,`��0 .6O"�� ,��]�"��	 c#&"^�	 	V=":" ��j�� ,,3 



  

 

٢٧   ;>�� ;��� 8�2 ?1,8��� :�< 

 �]��� ����� ,&�   \ ��]�"��� �5�: ��I�� w	�+u	 \ c&^� DS T�"b6
# 
)���	   W��S	�)/C .6V�	 \ 
�����	; 

5 
E|���� J: �	�7, ./# `��0  9�)E ./ g�BA, c|��	 	V="e
1����j��	 9�(5  \ ��]���	; 

 G�~ :O Z1 �y�� 3�0��F 3�T  	V=":#" ô �	 ./ P�R4, # ,&"kBaI�	 �":#− ���B"+
�	− :?"""��) sy4"""� """ ô �	# c|"""��	 .�"""0 >6O�# g"""E|� 	!  ,R4� g""")

 >]��# >�j�# 1& 3": ?w�"(�	 \# T��"��	 \ c&"^� 
�"A �8F"0 g�
 
�M0 c&^�
)/�]�/  � 
�U	��/−�P�� P�P� P# o$P�� P�kB o+− ?!  c&"^� ��, s,

 �""��2�e# ��""(�)0 Z"" kj o��	 �""��5# &""kBI�	 �""��5 
""�*5{/ 
""�����/ 
""���^/
?�:&�)/#! 5� PQ�) y4�" ô �	 .�"0 sY|"��	# R4� sy4"� 
"�S $"�, �"�� ,c

R����	 # 
����	 .�0 ; 
"" a�����	 W,&""��	 �""�)�0 ,$""0 f""���/ �""�B�~# ,D"" P�� o/ �""��5 R�""���	 
�

*|���	 W,&��	 aI�	 %�"B�E $"��0 g(B�# R����	 %�B�E g�&q 
E &"kB
 mW >&"�/ $0 ��I6 ��/# ,�h��� \ ����7 J)j6 ��/ ,�#&'�	# Z kj o��	#

���7 �O�	 �h��� \ ����� �h��� \# 
�E#; 
 �#	V="""�  =V""� g""��� .""/ �""A#G�""~ R�""()�	 Y&""- �""�F0 ?� :O p�BB �� ��

D 3��BB �v/	��" 3�0�� �6BB 3X �� 3�F/1BB �y�� 3�0�� 3��BB �� Z����� 3�0�� 3. 3�/|�BB �7/] ��BB�" �k0�� 3[ 3N 08BB�� 



 

 

 � �� �!�� ��� ���� ����
��7�� 

٢٨  

 �6 3\0" /�  /.B �! 02�J� /%� ��B 3h0�� 3[0i /� D/HT ,OB �! 02�J� /%� ��B 3h0�� /.T 8, : \ 8V"�	
 �""�/# ,¨�""�B�	 .""/ RJ""- $""�/�~ \# ,¨�""�B�	 .""/ mRJ""- $""���)E

9�(�	 D� Y(�	 ��0&'�	 .�0 DM7u	 %	&'�	 �:���? ">)�	 ��"�, ./�9� 
DM7u	 %	&'�	 �j� �,9	�"+ ��>�� ��0&'�	 �&� Z��'�	 ,	 4/�"I�/ 

 *3� \ �}	OE,� , G�b�5– os P4" >(�	 P# oW P4" >M�	 a$"k� P� P7− :OD ��B�" �k0�� 3[ 3N 08B�� 
 �6 3\0" /�  /. �! 02�J� /%� �� 3h0�� 3[0i /� D/HT #V=":	  
)j�	 3n�6 ./ 
��~ .7 
6�)�

 ./ R<t=": *)�	 �u ,R�(	V=": 3��~ ��0&'�	 \ �A��	 ; 
 3v/	V=":  G�"b6 �6�"��	– os P4" >(�	 P# oW P4" >M�	 a$"k� P� P7− :O `B�@, �H

,�"�� [X@ �i&@ 6���@,� ,,�"��T ��� ; ?��)�	 3:, &v�, R�()�	 �,� 	!���
 *M�	 \ &�)� �/�)7 PR�E J��	 1��  Y�7 
)(�	 \�	&"-u	 1��"A \ �: 

 @&�v� �j� ,��)�	 3:,	  R�()�	 .// �b��"+ �"�F� <# D�"h <# J��"B� �
 
/��b�	 s�6 �	# =! �"�7 ��B+��6G�"b6 < .�)"/ &"�v�# ,?"�:   �� �"/ �"�

 �"""�'�0 <# �6�"""��	 g��"""+ =�# kg"""5&7 ,< ,3���"""�	 �"""� Y�: �"""�)I
 Y�: ,�h��-�h�Bd� ��; 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

��� �"")7 �""��  8��""^B�	� ��¤¡� #������  a.""7 ���""+ J""0,# ��""B7 .""0	− o�	 PJ"" aU P�
D o�k) P7−, # o�	 $��� �Da� k( o/���� �#�¤� � a.7 ��B7 .0	# &�7 .0	− P7 o�	 PJ aU P�D o�k)−; 



  

 

٢٩   ;>�� ;��� 8�2 ?1,8��� :�< 

   JB)�	 .7 1R�E W&�v� �69��,– os P4 >(�	 P# oW P4 >M�	 a$k� P� P7− &�! \
 G�"+&�	 G�"b� ;�e g�M�	 	!  W,&��� 
/�/V/ ���A#,− o�	 �>�" PA

 PD>�"" P+ P# a$""k� P� P7− :O�BB!�"����� �BB!��"�� $� 6BB��T, O�BB��(�� $� 6BB�� �
��BB�(�7����T ���,OI�BB����9 '�BB7"�� 6BB� ��\�BB>���� $� 6BB��T ���, 

#	 .��JB)� − PD>�" P+ P# a$"k� P� P7 o�	 �>� PA− O'�B7"�� 6B� �F��B����T ���, 
 *)�� .�� ���5 W&�v� �69��, ."/ &"�v� \ �"j� , �
")>��/ ���"A#, \ R�(

 *)�	
"��� ."/ 9�"�0x	# 9&"]�	# ."���	 N�(� R�( �"B� <# �	J�;  <#
 �b�+ ��F�, �	 s�/−�P�� P�P� P# o$P�� P�kB o+−  @/�6 ��F� <# ,���F(6#�  ./

"" o6# �W&""�� \ c P��o�""+ s�""6u	 P�	� P�# %	{""�	 �""���7 �"" kb �""e� �""�7 s�
 Y3� ,�����7F0	V=": ��)7 Z�'6 �"�):! ."7 Z"�'6# �"� Y�: ��"I6 <# ,

�� J"��	 G�"�7u	 g��� ��# .>6O��# 3 >�j�� �, <  � 
�"M�/ ��"+��
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  o�	 $""""��� Y8��""""^B�	 $""""E&n,��¡���  #¡��� � o�	 $""""��� mDa�"""" k( o/#������ 
#���¡ �; 
���  �	 $"��� 8��"^B�	 $E&n,� 1��*B"����	# R�"(*)��0 ���B"����	 %�"0 , ��"B*��	 %�"��

� , G�E *&��a0¡��¡ � ��B7 .0	 �6�� ./− o$k) P7 o�	 PJ aU P�−; 
���  8��^B�	 $E&n,��¡����  ��B7 .0	 �6�� ./− o$k) P7 o�	 PJ aU P�−; 



 

 

 � �� �!�� ��� ���� ����
��7�� 

٣٠  

�	 &""/u 
""���^/#,  �	 Z""�d 1�""BE�/ .""/#−�P��"" P�P� P# PQ P��""PB P�− 
$]^+#; 

  @! 	  P/# ��A#, Q�): �s	V  W,&"��	 ��I�� R�()�� 
)(�	 \ ����0 R�E
 >M�	�V� ��7 ��)/ 
���; 
 I(v] C@ �](28� �dbBX: H �!�� 5@���� ���� 6� ;C� ��:  

 ."/ 
)"(�	 \ R�E ��0 ���5&�/" >(�	 W,&"��� �s	V"/ Z")�j� �"�� 
2�
G�M^�	 ?��, e ���5&�/ ��I�#�V="  o6 
5&�/ J: R��-u	 �"�)/ �"Mb

 �V��	 %�)�E<	#G�~ ./ G�~ �� ��7 : 
�              *& >��a� P< >& >��	 ogk5 P&7=" a$"""�""" *~ P�""P�""a� k."""aI"" 
 a/              >&" >��	 a� a& k�" P6 P< k. P/ P# a$"�"a5 kN Pb" P6 a��">)"�	 P. 

 bd&��.  �!�� 5@���� ���� 6�� � ����� ���� �������:  
 >��	 s�7�	 w�b� \ &�Mb$"�/�n \ ��j�	# N+��	 GV0# ,c#O ;
 \ 	�� >/F�#	V=": �|I�	 .)(�	 \ J}�()�	 �	#� �/ ���  ."0 .�"M� ."7

�/" >�7 .7 .M"� �
"6 $"��� G�b: R��+, "n9 ��," �	 G�"+� �"�7 g�
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  �""� PE#y W,&""��	 
""7�q %�""0 , aR�""(*)�	 aW&""� a7 %�""�������� � , �	 $""��� �""��,#
����¤¤� � o�	 $��� Y��B�u	 $��A# Z�:&>��	# aZ�d&>��	 L��A \������ �; 



  

 

٣١   ;>�� ;��� 8�2 ?1,8��� :�< 

− PD>� P+ P# a$k� P� P7 o�	 �>� PA−  �"�� G�"b5 �"��E�� �"�b5 
"E���	 ��B"�
 G�+&�	− PD>� P+ P# a$k� P� P7 o�	 �>� PA− :O? /̀ B]@ {w�< 3��a@T g"��~ :D"�� ,

G�~ :O?+� `]@ �1&T J)�6: �/ �/ ?$�/ ?�F- �/ $"~�b�0 ?/��~ �
?��BE	## ?g��~ −g"��~ �"/ D��#− : ><  ��"�C �"/$")7 1O"j7 �"/ ; 

G�b� : ,$")7 Oj7, RJ- <  $�/ & *M~, �/ G�"~G�"+� �	− o�	 �>�" PA
 PD>� P+ P# a$k� P� P7− :O +"� /̀ ]@ 6�@ ��m]� ; �"� +]�	 3,�B]� S��T , <  $=""�  <

�	; 
 >O�	 ��I6 ��/ �)E $�E#O� c#"��/# @
  @��� ��I6	 �"�7 Z"j6 �): ?

 W,&��	, PJ�P� ��V=":  PJ�P� �, ,
b�b��		V="": ,&"�BI�	 &"/u	 O /̀ B]@ 6B�@
+"�?T  ," ��S# ,� mW�"B7 ag�,# 1�BE	# ?��7 �	# ,��"�# 
")E 
− O"7

3E#−   a?��7 PZ PE#,# Q&/,�V=": /�~ ,c#O�	 ��j� w�b��	J  ,�"e
8V�	 8*9, ,G��I�	# s����	 ��7 ��6 *9,  a?"� 8V"�	 �	 J�F"+	# ?��7

O �"� +]�	 3,�]� S��T; 
 ���� 6���� ����  �!��� ��:  

 ��BBB�� :�BBBX,H 
8BBB2 �"��9 w��BBBv� #, ¢V"""B�� g"""�B�	 \ W	9, ��"""I� <
 >O"�	 G�"/ 
7�"U # �	&"+x	#G�""��� 3"0 c#; �Ì���Ë��������Ê��É�



 

 

 � �� �!�� ��� ���� ����
��7�� 

٣٢  

Ó��Ò��Ñ��Ð��Ï��Î��Í��Ô����; 
  \ 	�� >/F�#	V=":  R�"E �/  &0�"E #, ���"+ J"0, ."7���  ��, �J"B� �	 −

 PD>� P+ P# a$k� P� P7 o�	 �>� PA−  ����"�	 &"/, �"��5 &"�!# ,�"���qF5 
B] on Z]n
 ��, &�V5 ,W&n�	#ª �� I ;�@S�X "9( [1|��#H  `B]�& �B1v��� 5@�B�� ;C@

 %�1i�� 6� + 3�Z��_@� /�1 Z!��−  �I�W 0�@:  �6��h1!�� −  5@�B�� �BZ��_ �B�
�"h��« : &�b��	 W,&/	 >�, P3�}	&+  J)0 oQ4: P��� �/ G >#, g��� o�"*�I�

 *J"")'�	 oW,&""/	 o�""*�I� �""/ 3""v/ a
"")6 *O�	# *J""���	# a
'�"" *M�	 P.""/ �""� PE# Py
�� PE# Py;  

""5 &�V G�""+� �	− PD>�"" P+ P# a$""k� P� P7 o�	 �>�"" PA−: ª  �BB"9 6BB� 5@�BB��
[1|��BB#H 5�1BBB!W `BBB]�&« &�""M~ �"""�/	�~ ª/ / / / / / /, �dBBBy_�� 6BBB� 61BBB��

j>NT ;
�6�q ��I� ��� O+�B>Q� �B�l� ��~ +� � g�_�N� � g�B7�«  
 3"""�	V="""": �	&"""+x	 ."""/, O �@ 61���(BBBl 61_@�BBB�� 61BBB9 `BBB��N�

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

�� �W��+  
6�	 ,��~&��	���;� 
���  P
�6O on o.0	 $ PE&n,−$��� �	−  ����>��	 \����� � $��� Y��B�u	 o
� >��	 $� >� PA#

 
��� >M�	 \ o�	�¡�� �,  D~&0 D�(/ c&n,#���¡��  P
" >Ma~ ���# ��� P+ J0, .7  W,&"��	
 krb5 aW&� aM Pb�	; 



  

 

٣٣   ;>�� ;��� 8�2 ?1,8��� :�< 

61��1BB7�«  8,:  .""/ .�""�E� g�""U# �""�� W&�""Mb�	 W,&""��	 ?""��
, .���6�""q .��,&""/	 .�""0 g""E&n ��""/u	 �V=""": g""��7# Z""�n #

.����(E ª\���� � g]�7]H �(i��	6T  =: NB�6 
"S4v�	 R�()�	 R<t O e�B�	
jB>N 6B� 61���B�� ��Q�B� e�B�� .�� 61���(x��« i"�45; " =:V 	

 ¢VB�	 ./ T��# �	&+x	 ./ T���#� T�"�# G���	 
7�U  ./ T ."/
 �	 Z�� ��0 
7�)b�	 s�7−�P�� P�P� P# o$P�� P�kB o+− ���; 

  ���� 6����� ����  �!��� ��: 
�	&�� s�7 .��a�)��	, 8,:  �	 & >(6 �/ &�I� <−�P��" P�P� P# PQ P��"PB P�− 

�"�E#y K6&q .7 �
��� ./ ���, �6�"��	 \# :O D 6B� $� /��B>� D
 ;"�� ��>���T ���A 

 \#	V=": �69��, R�E,  oB�	 �	#� �/ ��)/9&"���	 %9u	 \ 8��^��� 
 R��+, �6�� ./
)0	 g��~ 
6��M�u	 �6O6 : YJB)�	 J0 >&/ − o�	 �>� PA

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  �	 $"��� 9#	9 �0, $E&n,�� , a�# o&"���	 a&I" o- \ %�"0 , %9u	 %�"������ � k."/
 P&6 P& o: J0, a�6�� $)7 o�	 PJ aU P� PW , o�	 $��� Y��B�u	 o
� >��	 $� >� PA#; 

���  aR�""(*)�	 �""�7 D��""(��	 %�""0���¤�� � Y��""B�u	 o
�"" ���	 $� >�"" PA#−�	 $""���−  \
 
��� >M�	 a
�(� *(�	����� �; 



 

 

 � �� �!�� ��� ���� ����
��7�� 

٣٤  

 PD>�"" P+ P# a$"k� P� P7− G�""~# �"")��7 D>�""(5 J""� %	&""�, �	�""E \ �""�,# :O ;6&�BB�H
61B�/�"��� ��&�T g"�b5 :�	 G�"+� �"6, G�"~ ?.�"�a�)��	 &"�� �"/# :

O 0�@ I(x_ ;6&�8QH �[�� ���B\�T J")�6: �"�E	#y &nF"�6 O@ 6B� .Br �B\�(9
 g��< $� �\W<���  �\W<���+"�  g8���  ��^h�� 3j^h�	 ;I(Bv�	 �B���	 :

 g�1N S"� `�@, ��� zWTA 
  >)�	 .)+ \ R�E#�|I�	 J}�( ��� G�~ #&�7 .0 �	 �B7 .7 : G�"~

 �	 G�+�− PD>� P+ P# a$k� P� P7 o�	 �>� PA− :O ��B>_ D {5@�B�� 4�H $� �m"� D
h�7_ D �X� �\����+"2 �"TA 

  bd&�\_��� 6� S�:   ���� 
���Q� 08BW �	���� ,w�B ZvQ� o,+, # R�"E
 \	V=": �69��,, ��)/: &�BI�	 Dj���	 \ �	|]�	 �	#� �/���   .0	 .7

��B7 − o�k) P7 o�	 PJ aU P��"�−  �	 G�"+� ��,− P# a$"k� P� P7 o�	 �>�" PA PD>�" P+− 
G�~ :O g8Q@ ��f D�  g8Q@ 3���@ (�� , {8QJ 8k7� C@�  {8BQJ �8k7�� C@

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

��� � , �� aE#Oa� aW,&��	 a&I o- %�0 , aR�(*)�	 aW& k� a7 %����¤�� " >��	 $� >�" PA# , Y��"B�u	 o
�
 
��� >M�	 \ o�	 $�������� �; 

���  RO""j�	��� ¬ ,�¡�  � , : �""�j��	 �""B7 8�""�� ,���¤¤� �,  o
�"" >��	 $� >�"" PA#
 
��� >M�	 \ o�	 $��� Y��B�u	�����¤ �; 
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�\���� �8k7�_ C@ 5@���� 3���JTA 
  \ R�E#�	 Dj��� &"�BI�	�	|"]����  @!�"�/ ��, D"~�, ."0 �"6y ."7	 

G�""~ :�	 G�""+� �""6, ,�u �#�j""(6 %�""�I�	 3"":, g""6, D���~�""+
??"� �j"(� 45, D��~��]0# G�"~ :O (B� g�B�f `B"&�  g8BQ@� @ �8kB7� C

D� ,�BB\���� 8kBB7_ C@ 5@�BB��� 3��BB�J {8BBQJ  �BBQ 5@�BB��� �=qBB_
+�2�lJ {j�� �W 4�2 �\7�] �\�G# (� 4�Q �\��<TA 

#  >O�	 YK� �7���6 c# �   ��� 4"E�" >M�	 3":, ."/ �"bY��	# �4
 *&�	# �	 W9�""B7 �""�7 
""�5����	# 
""��6��	#$""�7�]� 
""6�7;  .)""+ J""�5

# 8V/{�	G�"~ 3BE .0 !��/ .7 $E�/ .0	 : �	 G�"+� G�"~− �>�" PA
 PD>� P+ P# a$k� P� P7 o�	−  :O +B���< `B��W DH �1]8B�� * �\��< V5@��� �aq_ D

61��� ,( �� 6� :�8B"2 (BX ��]�	 $� S�_�W +�aq_ D  [B1N= SB�(�
�"1�H SW,��� C@T ���D���	 3:, G�~ , : *)�� m�6�- m�	V�  �6���	 \ R�"(

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  ROj�	�¡  ¬ ,�¤�  ,�¡��� # ,¡��� � $o���# � : AA+�x2J  � o
�" >��	 $� >�" PA#
 Y��""B�u	 
���"" >M�	 \ o�	 $""��������� � �""��, a
"""P6	# a� \ ?�V""�# ,�����¤� � .""/

 $)7 o�	 PJ aU� �P5#, J0, a.k0 �	 �B7 a�6��,  Pg�� 
��� >M�	 \ �:#����¤�� ; 
���  o�	 $��� Y8 aVa/&*��	 $E&n, ������ %�0 , T�U >&�	 %������ ,���� � $ PE�/ o.k0	#       

=  



 

 

 � �� �!�� ��� ���� ����
��7�� 

٣٦  

	.�E	#yu 1�6!t��; 
  6� � ĝ �@ ������� ����  �!��� ��:  

 �	 �.""/ 	! − �3""E# �O""7−  .�""0 G�""�� �, 9<#u�""0 �""�/&�,# �""���7
 G�~ ��� ,9<#u	– os P4 >(�	 P# oW P4 >M�	 a$k� P� P7− :O .B&=D�@ 61B9 �(�82� ,

.&=D�@ 619 �(�82� ,61B9 �(�82� .B&=D�@T  J"0, .)"+ \ �6�"��	#
9#	9 ���,  \ R�E �~#	V=": W�6�7 �69��, �)���	; 

 �!�� 5@���� ���� 6�� �� : 
�	&""b�	  < g""E&n 	! # ,
""E ><# 
""E	 >&n ��""I� <,# ,1�""�B�	 \

*|�/ ��I� @�6,# ,W&5�+ 
E� &�� 
"�5�� ,�:&MB� 
 >U�d ��I� ,�"�E
 &/ �~# 	V="": \ �")�/¬�"M)�	 �"�0, 	V="": \ 9�# �"�/#:  �"/#��	 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
= 

 o�	 $""������ , �""� PE# Py 8a! kt""o� W,&""��	 \ %�""0 , a��I"""*)�	 %�""��¤�� � o
�"" >��	 $� >�"" PA#
 
��� >M�	 \ o�	 $��� Y��B�u	����� �; 

���  3"��)�	 \ ��"�# P�"�P0 3 *��o6 3E >&�	 \ %�0 , W��Ex	 %������¡�� � a�6�"� ."/
 , �""��)7 �	 J""U� �&�""�P0 a.""k0 ��""��Y)�		 o
�"" >��	 $� >�"" PA# 
���"" >M�	 \ �	 $""��� Y��""B�u

�����¤�; 
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r+#u	 \ �	|]�	 ��� + .7D��  ."7 $"�0, ."7 &"�7 ."0 �	 �"B7 ."0
 �	 G�+�− PD>�" P+ P# a$"k� P� P7 o�	 �>�" PA− G�"~ :O , V5,(B2 5@�B����H�B\]  �aH

C�x1>�� �\	�>�#� `��NT 8,: " @U&d ����E�  $"�O�H �]�B\ B�_ D C(
�\�19 ��W * �\"� $� 4�H %�W@T; 

 ���� 6� .r��� ����  �!��� ��:  
R��5  s�7  �"� �"�� .�E#O"�	 .�"0 
"A�^�	 ��"/u	# c#O"�	 *&+

~#"�0 N" o5 ���)~&"��6 D�# 
" >b}# K"5 ,s�"">�6 �, $"��7 �"��)/ 3I" �	 Jb
–47# �3E−  \	V=": /u	&; 

  \#	V=": ��)(/ \ ���, s�/x	 �	#� �/ ���  �"6O6 g")0 R��"+, ."7
 �	 G�+� �)7 g��� ��,− PD>� P+ P# a$k� P� P7 o�	 �>� PA−  R�"()�	# G�E&�	#

 G�""+&�	 G�""b5 ��"")7 9�""�~− PD>�"" P+ P# a$""k� P� P7 o�	 �>�"" PA− :O gFBB�, ;[BB�� 
 [��� �� I(v�9 3_ 5@��� ;[��� ,+�XGB� `B��	 �B�9 ��y ;
,GB	 ,�B\��< Y

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

���  D~&""0����¤ #�¤�� � , 
���"" >M�	 \ �	 $""��� Y��""B�u	 $� >�"" PA#������ � ,
# o�	 $��� Y8 aV/&*��	 Pc&n,� %�0 , T�U �&�	 %����� � ,���� � $)/ ��#u	 P
�] ab�	; 
��� D~&0���¡�� � Y��B�u	 o
� >��	 � a&�'� $� >� PA# aZ�d&>��	 L�� PA \ o�	 $��� 

 Z�:&>��	#���¤�� � R	#�x	 &o��	# ,���¤�� �; 



 

 

 � �� �!�� ��� ���� ����
��7�� 

٣٨  


(v��T –  s�b�	 gI+ 8,– g�b5− �"6O6 g")0 R��"+, 
�}�b�	−: �H 
$� I(#, �� $��, H� 6�v1� 6\]HC(���1� .\],  k1,�0  &"�! \ R�()��0

&"""/u	 	V="""": �u ;	V="""": �"""h�b�5� N"""/ R�"""()�	 \ &"""ovIP6, #�"""h4�/y, 
�h�B��A# �D�h <# J��B� < �.���0 ,"�� �W��	# Y3� , �&"nu	 � *�

 @��/, &�V�# ,J��B� <#	 u	# �¬	�^�	 ./J��B� <# �	&+; 
 �#	V="� 0,� 1− �u	V=":  _�"E �3"b6# R�"()�	 \ &vI6	 G�"E&�	 \− 

g��~:  # .�b�� .� ��"����� D"�,   G�"+&�	 G�"b5− a$"k� P� P7 o�	 �>�" PA
 PD>� P+ P#−  :O�(���_ DT  =V"� 4v"/ %&U DS?�  PG�"~: O �B�]�	 baSB�  [Bi�

C�x1BB>�� BB;"��� �\1BB>h	 �BB��l * g�]�x1BB� ��BBv� C��BBm"� ��T J"")�6: 
 �	&"+u	 J"��6 
�"M�	 �V=""e 8V�	 3E&�	# 
�M�	 �V="e J��	 W,&��	
 ��")�	# ���"�d# K"6&]�	 \ 
��]�"- J"b� ��]�"- 3v/ $�v/ 
�E#O�	

 =V� ��� .�� 3v/ 	V=": ,�#&�)6 =V� g��� .��# ?�?�; 
�V=": ��E 1��M�	 ��0 D6&"I�	 J"B)�	 
)"+ ."/ �"��− o�	 �>�" PA

 PD>� P+ P# a$k� P� P7− , J"B)�	 .7 
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