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  إهـــداء

  

 ّ���� �ّٰ	
�� ا� �ّ $#� ،� وا���! ��ّ إ�� وا��يّ� ا������� �� وأ�12)' 0/.�-,��  ،ورز()' &%ّ�
456)،  ّ @ ا�.6آن ا�=>;:9، و78 �ّ A�Bأن أ CDE ري�FGأ ��H�I JK� �LMN ��O �ّ PQل اSTUإ CDE 4V��

 ّ Wا� @Aا�� XYZ4درا\]' و^_  

، وأ4n�o0 ا���O و(HFا jkl�7m وأ4VHI�E وhiLوا CDE أf#g إ�� أ4d_e ا�=>;bc� زوa]' أمّ 
pq�7r يhs�.B4 و��tuvا  

  �6وا Jqه ا����� !�6~{ و|}Hر�� xy�,zإ�� إ4dHw وأHwا4d ا���O ا

 ّ Wاء ا�H� �D��� ����� ا�إ اء�_ �ّ 6tا� � ���\  

  

 ً � �=a p,ا��إ��Hا ا���� ا���Jq يfq �، �� ���� ا�Hدّ� أ�
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  شكر وتقدير

 �� ���� ���	� ��� ���� �� ��� ��� ��,  ,!"�#$��% !&'()* +� ,����%
!	 -./0 12% ��� 3$( �� +� ��4	� �#5678 9� !:;<�%, =!'	� >�/�%  

 �9� )	%  ���8 ?�"�@	 *** BC��� D�#� EF G H  �4	� �I&� D#F �� ? �  

  JK �L)M� >� �4	�� ! N� �� �O	� P'7F9)"�&	�% P�8 − �Q5$��&	� G P7�6'7� R5S−  PT'6$	
 �/7	 H P0�U	�P<�.,  �$	� +� V/��@�%�57�	� E'W�,  V�*�<� N� X)0)� ��4	�%

YZ[U	� =C����	� P'7�	� ,�\  

 �F �L)M� >� �4	� �( �)� !	 �8/&$	�% ��� P7'[U.)$F/	: ^%���� �� 3$( ��$(  
 −P'7�	�� �'7�	� _�<�./	� `$�� �8/�, ���	� ��� +� aOb�% −  9�F -�	�

!����% ���	� ��� c< G �de� J'f� !*�g)�7�% !*�6'L)$	, �'h  +� ?�W8�h 9�F
 ,`$F� �� CY��i ��#��\ ��j	� ck �� ,�f" P6L% ?�8/�� ,l&#	� mn�)� N� ?�6,  �EF  o	p

 Bq7r J8�F% mn�)* m�, P�)Qb�% �Le� !	 Jf�8 9� �� X;<;(=  

 �/&M� �F��� E8js� � J'f�% - �7	� N� >�#$��b� P#s/#@  ���	� ��� CY��i �6'	�
!58)&*% !�'�W* G Di% �� !")	��8 �� +� P�)Qb�% �Le� J67( ,!$4i�#�% =  

 X)0)� ��4	�%	 �s�% �#"��� �� E��#�,  �lr�% a�i%t	 P���	� PT'u� ��4	�� 
v� 9%w4	�%)	� P�)��� P'�Z<P'#x)	� C/h,  �/7	 �#*/(%� �$	�� P<�. �/	� +� Er�

�6$&U",  �	p% �EF H D7  �W	�y��, 9� N��* �� X;<;( Y�j�� cr �6'7� R5S�&	� -jz=  
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 ���� 9� �#*)U8 {% -c[|� �Z@	� /�� :.)$F/	� −b� ^�Uh� /h� �	w} −  +�
 :.)$F/	� o	�F% ,P0�~� !$�$�� �� �)��b� �� P�@#� > �/�� �'h ,!$&K% !� ���*

,-.)��	� /'	% > �/�� -�	�  − ?�[��−  �#	� �����@,  �'< { �&h /i !��% � ��i -�	� Yj�� q
-c[|� 12 ��,  �@	� `Wi �� !	 �� ;C^�U$<{� P8�k !#� _/U$<�( ��� q'&� G q�

�)��b�=  

9�/'4F I" /5� :p�$<e� �'4	� �&'&�% �r� ����%,  P7��&� G >/��< -�	�
 �#	��@,  �� ?�$i% �r� �, % ?�/6L  ?�'#[�, ��� �W(, ���K%,  �E58 �%=  

 �4	� �EF% �$	�% �� +� a2� -�	� ,-/S�j	� /�� J'����� :.)$F/	� �#&8/0 N� �8/&
=P�)Qb�% �Le� �� �� !7( ,�de� J'f� !*�fhZb 9�F% ,���	� ��� q'@#*  

 �/&M� �F �4	�� � 9�(��	�% ������ }i% �� EF N, �#"���%,  �s�%�#�,  P57�� )	%
 �'x P'#	� �#	 l7� 9�% ,^)6�� G �.��8 9�% m'5s7	 P�)Qb� Xjz 9� N��* �� X;<� ,P�

 �@	� E�< �#8/� 9�% �f	� �� �#L�� 9�% ,�Z �@h� N� �#	�h �c�8 9�% ,.)#	� N� _�7
X�h=  

 ّ PQR 0�S*TU يWا� GّٰJK 	?@Aتا(�ّ  وا����  

  kوأ�Rب إ()_ ،أ��E1iك ،إ�h إ�  أef أcd	 أن �  ،��`�<_ ا^[\] و9YZ	ك

 lm��)ا  
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A  

� /5|�,  �W	�% �@	�% CZ�� X)<. +� �Z, ,{�% ��% !��0% !:� +�%=  

: �/�� � ���  

 �9�( �#� �8/	� G !&U	� �'58 ,P8c~�� J��U�0� �b N��* �� �� P R� !'&U	� !� j
 !	)&	 ;XZ[	�% �/u�% ,���|�% XZ|�8 ��" : ?�cr !� �� ^�  �&U86 �/	� G !"�8�1� ,

 ��% �u� D[� P	j#b� ,�\ 9�F � �5,���hv J, !i)< DL��(,  ��'i /i% ,!����� D��i%
 ��  ?{�L.  �/	� ��u!#� �%^�p �8,  �#	�% H��	� �)	��%wb� �)U �:�% ,!7L� ��  'U �	 _�U

v� P�$�b� �\ _�r^�� �$	�_{�¡ m'¢ G P'�Z<  �/	�C/'&� �� ,�8, �8/h%, Cc<%, 
9��i �)7�%, %!&(, X)0�%,  ,P'n��� .)W�	� �� ��f�	� �#(Z<� �����< ,��ck%

 ?Z'L ��%�r �̂ � /i% .���	� C;x% D� ��T* X�j* { ��% ,P�e� �\ mU$#$	 E'L /��=  

 �)�* J�.)W� }7$£ G �#S�7� ^)6L E[U�% �#	� ,�� D"�b� P'57�	� P[6PF.�, 
 �Q5$b� �)#$b� P'6&U	� ¤.�/b� G P7 ,P�%9%� �� �� ¥P5S� P<./� E�	 9�F /i,  `W&	 �Y�7�%

 �@	� �)�b� �)�n% ,9%��� q� �O	�� ��)�&�� JK ,_ �I$�b�% _{ �$	�% 1% ,_�&'7�
 �$	�% ¦�)|� �6'7� �)�n%% G .)64b� I$�b� `h�0 Y{w� R� ��% ,_��8�&

��	��� !&U	�, /#�� §��<� �� E'7r P�Z�	� ���	�- �:_776ª�,  `$F /&(  
I$�b�,  ��% ,P78)x P#��� !$<�.^ +� ¤�#	� }��% ,J7�	� E�� �� 9%cQF !h2%

9«� N� ¤./8 X��=  
                                                        

��1 � ,!�'�0 G -.���	� !L�r�1¬25 ?�cr !� �� ^�8 �� y�� ,J7�	� y�$F ,� &U8 �6 �/	� G ! :�8/|� Ji. ,�8
�71� ,!�'�0 G J7@�% ,�2¬719 �j	� y�$F ,� �#	� y�� ,C�F� :�8/|� Ji. ,P:;@b� �� �61037�=  
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)h2 �8�	� Y�7�	� R� ��%,, � -c[|� ��� °� �� �� �'4	�:_1061�ª,  
 ?�x)�£ 1O	� ��� X�� {% $�8 �E5 ,!&'&�  Jk.�� ^)6	� Cc�� �$	�G D	�� ,o	p 

% /i Y�6$"{� +� y.�i.�f$"� G ^)L)	� N� !L�� ��; J7�	� P�7x !#� /'U$@'	=   
 ��� !��F% !7[(% N��* �� a��:� ��%,  P����� N� y�@$"{�� D(2 /i >�

 �'7�	� _�<�./	�� D&�$	�% ,P&8��	� P8�5<e� G �W±&U	� l !�Z<v� /��% ,�
 ��(� _�/� P8/'65$	� P7h�b� �� �S�6$"� �/&M� ��� ²)n)� G ��  C��L{� PL.^ E'#	 !�

c$@L���� P'	��	� ,�% ?�x)�£ P<�./	� ²)n)� 9)�8 9� c~� �� D��. �� !$@b �� ;
 V�*�<� ��� �� q��< m's4* +� �³	� q'&�_³r� /i% ,��Z<{� ´�  ?�x)�£  G

U	� ?�h2 X%�#$8 ��	��� !& b �� I$� �EL�!* �I$£ ,E'7r �'4	� I$£ )�% ,
9�)#��: E'7r I$£ +� -c[|� 12"",   �/	� ���h� y�� P8�/� �� µ�W&	�% Y��

 �7�$8 ��%i% ,!$8�� N� ,o	�� q ?�()  �7�$8 ��% ���	� y�� +�!� q=   

 

 �'¶� �5�*8 !�� ���	� ��� P �$	� X%�#$}8�� ����  �"/7� Y�7� ��–�'�'	 −  )�%
 �Z�	���	��� !&U	� ¤.^ �'h ,-c[|� ��� °� �� �� �'4	� P�,  �(�<% !'( ·�"%

 ?�cQF !7L� �� �J�� �� I$£ 1O	 ��"� JK ,  ��8 � 9� ��	��� !&U	� G _ �I$�b�
� ¸#d� ¸$h ^�(�% ^�L� /i% ,�6�7L�v� .��ie� }7$£ �� Y�7�	� !'7P'�Z<=  

 �/	� ,�� 9;� X)&	� ��58% �� J7�	� 9�/'� G !*���6<�% ,^)6L 9�'�	 _Y�L P<�.
!��$F XZr: "2E'7r I$£ +� -c[|� 1"=   

 :وضوعة ا�أهميّ 
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 �'¶� �5�*% �� `k.� >�( o	�F ,E�i �� ���	�� X%�#$8 � Yj�� ��� 9)F G !$
 �7	� ��Z<{� �#K ��* O" G P¶�@b� !	Zr��'=   

 

 

 9��¹º� ?��)¹¹n)� �)¹¹��b� �¹¹� Yj¹¹�� ��¹¹� q¹¹'&� .�¹¹'$r� N� �¹¹#$�^ �¹¹$	� y��¹¹<e� � 
�8 �� �$<�./	:  

1=  �#� P�k.q'&�$	� .�k »)r G �,  �$	�% ��� P<�.^ ��	��� !&U	� +� a
P<.��%,  �J�� �� y�$�	 12 q'&� XZr �� !�$F, mL��%  �J�� �� 
!�L���E'7r I$£ )�% ,=  

2= Z[U	� C�*�<e� ��� Y�#K /i% ,!&'&� N� C.��v�% y�$�	� ��� +� Y
 �Z�	� 9� E&".)$F/	� �'4	� P�:   �L�" )º� �Z@	�/�� 9�F �#Q8 +� 

���  �O	�1,  �s48%m  �Zxy  �/	�_�<�. �'7�	� +� !&'&�=  

3=  �#	� PL�h �56� _��)n)� �� y�$�	� !8)$¼ �� N� �)'	� ¤� J½�'h G P
 �#	� �� cQ�( ,J½Z����%¤�  �7�$8 �� 9)76z �/	�� q ,µ�W&	�% Y��

 �O	� ���he�F �7�$b� P'�X)$&b�% E*�&	�� P&,  ��@$	�%E$&	� G `,  N� ��%
 �l$&8 �� o	�F% ,o	p ��% 1���� G !#�  �l$&8 { �/	� �8^�&�% , G _�8

 �#	�¤)U  ?�[��% ,��ck% P7i��	� 9�'�,  9�'�% ,!75� { ��% !75� ��%
P��@&	�, U'F% �' ?�0)Wr ,�6$  �j	� ��� G �/	� oU< !'( �QF -�	� ��Y��, 

 �$	�% }�~�% P� ��|� !'( _�QF% �@	� ´^�)h C�QF% ,`8�� _�.�'

 :دوافع اختيار ا�وضوع
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 ��.% ,��ck% ?�T'� o	p `�@� 9�@"v� /&( �  ,! �<�)h %� !S�[�� ��
 ,X/�	� P��i� �� m5$sb� 9%w4� ¤�@b� /8/� y��	� ��� �$�'(

 �O	� ^%/h /#� Ba)i%%²  ?�/'�� ,�\ B� �j$	�%  �$	� �� �/�� o	p �� E8�� C
§�x, X�Qb� E'�< +� �6#�%:  _�^��	�� .)�e� ,�� EQ� G �re�

 ¾$#8 -�	� ��e� ,}'#|� �##8/	 PU	��b� PTx�~� P'��$L{� a���e�%
 =§)&|� �� cQF ²�'n !#�  

4=  �9�  P&7h )� E5�	� ���y�$�	� ��u �57� q'&� P7@7< ��;  E� !"�
5$�8 � E0�)$� �57� ²%O�E �/	� P�7x ��i /&( , q'&�$� �'7�	� _�<�.

!�7k�, �P")��* , 5~�� � `i�b� P���L G Y�)<,  P8�5<e� P����� %�
�$'	j�, 8 �% ,�6�< P���L %� E5�	� ��� Y�s( ,Ccre� Y�jLe� {� !#� q�

 ?{��$<� D	�� /i P&��< ^)6�,  ?���6<�%  �#� � �)��b� ��� À��r� G
 ?Z��F; 	 �ZT �� m'[*_�)#@	 !&'&� G D	�� �$	� ^)6=  

5=  �()*'�'	 G Y�)< ,P'���	� ^Z�	� G �)��b� �@" � ��  ")* %� � >/��< �
!&'&� +�=  

6=  �<)$b� !�)7<���zv�% y�6<v� R� Á, !*.��� 1)n%%,  ��58 �� ��� 
!#� C^�U$<{�= 

¹¹¹�ck% y��¹¹¹<e� ,�¹¹¹u �F)¹¹¹$� �)¹¹¹��b� �¹¹¹� y�¹¹¹�	� ��¹¹¹� q¹¹¹'&� _³¹¹¹r� � ?Z  �� +¹¹¹�
 N��* �/5$@�% ?� q'()$	�% 9)�	� !#�=  

 



 
 

 

11 ���&� 
 

 �  

 

E'7r I$£ +� CcQF _�<�.^ ��#�, {  �$8 +� I$i;<% ,��^Â	 ��&b� m@
 �/	�E'7r I$£ +� -c[|� 12 D	%�#* �$	� _�<�.,   �� /8/�	� D��i �'h

 �)< P'�'7	� _������ P����� %� , 5~�� `i�b� P���L %� ,y)#�� G �6�< P���L Y
v� P8�5<e��6&'&�$	 !#� Y�jL� m8�)$� ,�$'	j� P'�Z<,  �Z�	 c$@L�� ES�<�F y

 �/	��� �6#�% ,!&'&� �� Ã�( �� �6#� ,�'7�	� _�<�.  ?�8.�L E5�	� X��  �8.�* ¸$h !'7�
 �&h �( ,E5�	� ���1O	� ��� �� q  −� `@h�57 −  �0)* ��% �Q�� XZr �� !'	� D7

 )�#	� +� µ�W$r{� E�� X�w<% �$	�H�:  

1=  �/&b� �j	� y��% ,P� �Z@	�/�� :`	��	� q'&� ,C�F �� )�% ,-c[|� Cj�
b� ^�Uh�}	w ��	� Ä'U|�/�� R�e� :.)$F/	� a �2�� ,�k%�k D4i)" ,

 :P#< �6�< P���s�2003�=  

2=  �%� ��� y��% C��#�� CZ0 X �W	 ?Z��F �) �Z@	�/�� /�� :`	��	� q'&� ,
 `i�b� P���s� D4i)" ,Å8)< c4� /5� :.)$F/	� a �2�� ,Æ'4�

 :P#< " P")��*"2005�=    

3=  �%� �� �W	� y�� X �#	� CZ0 �r� N� CZ �Z@	�/�� :`	��	� q'&� ,P7(�
s� D4i)" ,�L�" )º� �Z@	�/�� :.)$F/	� a �2�� ,¦���	�i�b� P��� `

 :P#< " 5~�"2006 �=  

4=  �%� �� �%�b� PU'7r :`	��	� q'&� ,C��#�� CZ0 N� P7(�#	� CZ0 X
 �7	�/�� `i�b� P���s� D4i)" ,!'&U	� �� /5� :.)$F/	� a �2�� ,!

 :اّ�راسات ا�سابقة
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 :P#< "P")��*"2007=�  

5=  )º� �Z@	�/�� :.)$F/	� a �2�� ,%�#i J'����� :`	��	� q'&� ,C.�6�	� y��
D4i)" ,�L�" ��s� 5~�" `i�b� P� :P#< "2007�=  

6=  �%� �� �F �b% :EW( P8�� N� ^�6�� y�� X �5 �E  �§��( �6&$�  q'&� ,/��	�
 �4	� À�( :`	��	���s� D4i)" ,�sh )º� /�� :.)$F/	� a �2�� ,�'� P�

 5~�" `i�b� :P#< "2007�=  

7=  �%� �� ��	� y�� X �%� N� ,C�F� :`	��	� q'&� ,^�6�� y�� X P&#�� �� /5
P������ D4i)" ,�L�" )º� �Z@	�/�� :.)$F/	� a �2�� �$'	�" P8�5<e� "

 :P#<2008�=  

8=  :`	��	� q'&� ,�s|� y��<� G y�� P8�� N� ,m'�	� /&�#8 :y�� ��
 �5�� �/	�/��s� D4i)" ,�sh )º� /�� :.)$F/	� a �2�� ,È)�� `i�b� P�

" 5~� :P#< "2008�=  

9= � ,¾|� y�� )º� �Z@	�/�� :.)$F/	� a �2�� ,R�e� �8/	�j� :`	��	� q'&
�s� D4i)" ,�L�"5~�" `i�b� P��  :P#< "2008�=  

10=  ��	� EW( �� a �2�� ,9)�7k �� :`	��	� q'&� ,P"�[|� y�� �r� N� ,P�L
s� D4i)" ,°��	� 9��5� :.)$F/	� :P#< " 5~�" `i�b� P���2008�=  

11=  �W	� y�� P8�/� ��37  �4	� P�¢ :`	��	� q'&� ,C�i�@b� y�� N� a �2�� ,}
��s� D4i)" ,�sh)º� /�� :.)$F/	� 5~�" `i�b� P� :P#< "2011�=  
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12=  �#( /'�7� :`	��	� ��i /&( ,E��� y�� N� C.�Lv� y�� P8�/� �� c G !7's@$�

" 5~�" `i�b� P���L :P#< ,¦���	� �Z@	�/�� :.)$F/	� a �2�� ,
2018�,  =9«� N� !$	�<. Æi�#* �%  

13=  �#	�� ��� �/7	 P�@�'�'	 À.�r !'7� _�<�.,  /'	% :`	��	� 9;� �j�� m'�$<� >�(
-.)��	�,  �%� )� �s< �� X N� E��� y�� �� �6'( �/$�� ,,�.)$F^ Ph%�x� E

 �4	� y�� P8�� _����L �/h�� ,-%�#�b� /'�< :.)$F/	� a �2�� ,_�^�6
 P'���b� P�75b� �/b� G �64i�"% !$h%�x� _j'L� /i% ,¤�( P#8/5� P�8�&	� C

" ,P'n���2020"�=  

14=  ?Y�/$�� ��� �5� 9�F /i%  �/	� y�� �� _�/$��( ,¸6$"� �'h �� Y��
 �7�$8 ��% µ�W&	�% !7's@$� D5i% ,���	� y�� +� DUi%% ,o	�� q

 P8�5<e� P������ −�% P�8O	� P'7F�$'	j� 9)"�&	 − $F/	� a �2�� ��$( :.)
:P#< ,^%����2019=�  

15=  P8�� N� ���	� y�� P8�/� ��y��  �Â	� �$	� :`	��	� ��i /&( ,Pi `L. ���6
	�/��" `i�b� P���L G !7's@$� ,J8�� J'����� :.)$F/	� a �2�� ," 5~�

:P#< ,^�U	�20199«� N� !$	�<. Æi�#* �% ,�=  
 

 

 �@i �/&� N� E5�	� D5P�, É�.^ J@i :R5@i%�&'&� J@i% ,=  

 �%� ?{ : �/	� J@&	�É�.  

 :هي يّة ا�حث  
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 ? ��f" � X%�#$	 �/	� J@&	 �$	�� É�.�	� �� E'WURQh�  �@	�R&��,  C^�(� �)F³8 � �8�	�
( ,/8j$@b C^�j$<� {% /'U$@b�.*��zv� �� YÊ� !	%�#M� 9� D�;,  �@i /i% N� !$5

 :R7W(  

 �$	� :X%e� EWU	�,,I$£% E'7r �'4	�� }8�� 48%:RQ��� +� E5$  

 �$	� G :X%e� ���b� �#Wb�" E'7r �'4	�� }8��} :`	��� P��.� !'(% "  

!�@"% !5<� : X%e� `7�b�=  

!M;4"% ,/	)� :>�Q	� `7�b�=  

 `7�b�,�'�Z*% !r)'� :�	�Q	�=  

� ��	� `7�b�!*�(%% ,.�K�% P'57�	� !$"��� :m=  

 �$	� G :>�Q	� ���b� !'(% I$�b�� }8�� :`	��� PKZK  

 �$	� :X%e� `7�b�� }8��I$�b�=  

 �	w� N� !$�@" :>�Q	� `7�b�!U=  

!h%2 :�	�Q	� `7�b�=  

 �$	� G :>�Q	� EWU	�1.�4	�" -c[|� �'4	�� }8�� ,I$�b� +� !h2% "
 �$	� G �s6#�%q'&�, :�h��� PKZK !'(%  

e� ���b� �$	� G :X%.�4	�" -c[|� �'4	�� }8��1 :`	��� P��.� !'(% "  

,I�% !�@"% !5<� :X%e� `7�b�=  
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>�Q	� `7�b�P'57�	� !*Zh.% !M;4"% ,/	)� :=  

b�,�'�Z*% !r)'� :�	�Q	� `7�=  

m� ��	� `7�b�!*�(%% ,,.�K�% P'57�	� !$"��� :=  

I$�b� +� !h2 :>�Q	� ���b�,  !'(%PKZK  :`	���  

e� `7�b�!" �)#� :X%!$�@"% ,  �	w� N�!U':;* `�<% ,!U=  

,.^�W�% ,!�)7<�% !s6#� :>�Q	� `7�b�!*��7�W�% ,=  

	� `7�b��	�Q  �'57�	� !$5'i :!*�6�% P=  

 �$	� G �s6#� :�	�Q	� ���b� �#	� }0%% q'&�!'( C/5$�b� �@ :9��7�� !'(% ,  

 �$	� G �s6#� :X%e� `7�b�q'&�=  

 >�Q	� `7�b� C/5$�b� �@#	� }0% : �$	� Gq'&�=  

 ?�'"�K:  �$	� J@&	��&'&�  

 +� ��	� �7�$8 �� Jk �$	� !� �i^% P8�#� �� q'&� ?�#'�$@� X%�h;< >�( ,P  E0� 9� ���
 �)L�b� P8��	� N� �W	� G y�$�	� À��r� ��% ,C!	 ��^�.� �$	� C.)  �	w�!U E�4� ,�����% ,

Jf$#�=  

���  �$	� G �5�q'&� )6( −�i �� �SZ�� }i% �'h� − �� �� �/	� y Y��
 �7�$8 ��% µ�W&	�%o	�� q=  

 �%� �l" : !	 E'7r: " �7�� }7M� 9�},  �§. 9�%  �°�h ck"=  
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!h2: " ���8 y��	� ��� �/	� ���h� y��� y��0e� !#� Y��"=  

,�r� �l" :  :E'7r" �E6$<� )	% R#�� G Y¦ {%"=  

!h2 :" �EF }7¼ ´.�%  �� ���	� ´.% � ?�#'58 C !7$i !��= � �$$	� G !��� �f"�S�" =  

 D	%�h%� �{ �̂ �  ?�/6L �r  �W	�� E5�	� ��� .�6gv��� m�% ,P'n�b� C.)  >�(
 ?���� �.^�  �-� 9� { E5� )7�  �#	�% .)W&	� �� ��� .�$��% ,9�'@!'( /L)8   %� ;�r ��

)s#8 ��7i p� ,cW&* _�)Uu� �� q �&�, _�fhZb� �� �h�� J7@8%,  �� Jh.%��� ?�Y 
 �#	� E5F�% ;�~� 3 ��W( !'	� �f" �>�% ,l& ���v� X)i >Ë�'	 o	p X)i� Rh 

 �4	�:��x�  

 Ì9�%  �9�F  �r BP7[U� ! ÌF �. �̂ �( ¥§ Ì� === = ���  �|� Ì7 �J  Ì	% �' ÌW �7 Ì� �!  �� Ì�  �L �̂ �  ?{ �) Ì& ��  

  
 

 

 ��� �7�$8 �� � q� �W	��/� G 9�F /&( ,q'&�$	�% ���	� Y�#d� �#$6L�% �$	� y�� 
 �()* �	wb� �6'7� /5$�� �$	� .^�Wb� ��� � �@	� ��< �'4	� 1OF ,!h2 G } -.)6#

E'7r I$£ +�, cre� Y�jLe� 9� �'hC ,�6'7� X)W|� . ���* /i  ���	� Jk.
�6#� , ?�0)Wr  �7	� P'��h% ,C�Q�� !#� E&#8 !�� �� �'4	� 12 o	�F% ,>�&

E'7r +� -.)6Le�;  �Ä|� �#U�@8 J7( – ?�[�� − !#� Ccre� Y�jLe� +� a)i)	��=  

�% �W	� ��$	� _��)� 6'	� C.��v� ./Í�, ��  �u)0;� Y�7�	� X�)i� P7��&� P�)�0
 �	wb� ���F�8 Rh �6'( _^.% �$	�¸#�b�� X�)ie� E&" +� ,^�$�� o	�F% ,}     

 :صعو!ات ا�حث
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E&" 9%^  �l#	� ?�/6L �r� -�	� ��e� ,  ? �c�F  ?�$i%%  ?Z8)x=  

%)�0 �#$6L�% �r� ²)" �� P� ��	� ,�� Y�#d� �'57�	� P7hP��* �% ,  ,9��@|� G
%��  �$	� �fh »�(X�)s,  �&#$	� �/�%9/b� R� E,  P�S�L `�@� _������ §Zk�%

� ��e� ,�"%.)F��% �#'� X�h -�	 �7�$8 �$	� .)�e� �� cQF ��57�	� ���	� �6�, 
C�*�<e� m� E0�)$	�F,  �Zx%J7�	� y, % _��$�b� − ?�[�� −  .^�Wb� ��� �� ���7	

 �EF ,mL��b�%  !	 9�F o	p*d; cc< +� ��� �5�=  

 �j� �� E[U� ��	%  �EL%  �W	� ,�� +� `�7�$	� D	%�h y��− �'SjL )	% ?� −  ��
}*�u�� E0�)$	� XZr,  �$	� mi �)� ��% ���% J7�	� P�7x m� D"³"v� +� E0�)

 -�	� ��e� ,_��$�b� �	p H E ?�cQF  ��y�� �W	� , ?�(O� E5�	� ��u �� �Â8 /i%  �� a�
 ���� �6$��% ,!�n�)$� ?�S�^ D#�( ,J7�	� P�7�	 !  !57� �� }4*.� !�� E0�)* +�

 H E0�)$b� !�'s4* !	 �Fp�% ,���	� _��&� ���± +� >/��< �� ,!6'L)*% !�W"%
 G �H� 9���/8 E7b�% ¤;'	� 9�F 9� /�� �Eg G ��'< { ,E5�	� ��� _�³(  ²�n%e�

 �j�	� V�p G ^ �/z% ,E7�	� /�� E�e� ÅU" G �'¼ 9��( ,�"^Z� �64'�* �$	� PL�|�
=!*�#@h 9�j'� G E5�	� ��� �� E�L ,E5�	� +�  

 �. :X�&8 ��( ,o	p ��  ��	� +�% �y  �.�n /&( ,P�(�" C ��� P7[�� _j6$"�
�f|�, +� DU��% �� , �Â8 �� Px)��b� ,�� q'&�  ?{%�� ,  -/6L �.�Wi X��

 .�6g� G �W	�� E5�	� ���X;<�% ,P#@|� C.) ��  �E�	 Î%e� Y�j�� `$�8 9� N��*  �� 
�#"���,  }i%%��"�L N�,  �/	� m'5< !"� ,Ju��� }S��0 G o	p E�L%Y��=   

 ّ DLوCDE �ّٰ	
ّ  C ا  \ ّ #�� �Ifآ�� و� CDEو f ّ A\و ���@  



  

 

   

	ــــــ ��ــــــر�� 
ـ� 



  

 

+ !
 ّ �£ ���¢ ¡ �Y � و ���_ها�� 6� 
:9�¹Q��� !'(% 

 ّ �£ ���¢ ¡ �Y �ا���¨§ ا�¦ول: ¤4 ا�� 6�� 
  :X%e� `7�b�!�@"% !5<�= 

 !M;4"% ,/	)� :>�Q	� `7�b�= 

�Q	� `7�b��	,�'�Z*% !r)'� := 

	� `7�b�m���       =!*�(%% P'57�	� ,.�K�  : 
 4¤ :4V�©ا���¨§ ا�ª�� £�  �¬»��_ا��6�ّ

e� `7�b�X% �$	� :� }8��I$�b�= 

 =!U	w� N� !$�@" :>�Q	� `7�b� 

�Q	� `7�b��	=!¹h%2  : 



  
 

 

 א�.�75א"ول�Wא��� �;�:��'��7��8�9و5�6 4 20
 


	א�ولא���������	 	
�ٍ��	�	�	א������	���� 	

��vا�¦ول: ا¯®� و XY°1(ا��(  

 �/	� Y�'n ����v� )� �̂ )b� )º� �8 C �E'7r�2� ¸<)� ��� �§��<� ����3�  B̀ '�� ���
 �-^� ��	��4�  ���	��� �-Ib�, -/#�� ��� %� �-/#��� �6$��% a���5�;  9�F !�e

 ?� �8/#L  !U7< 9�F% ,_�� 9� N� �/#�� �¤��	  �78 − ?�[�� − /#�� ���6�=  

�B´uvه و��H� :4V�©ا� XY°ا��  

 �³	� `$F �F�* � JL� − �'(_�Q� !'7�–  ,,/	)� 9���% 9���  �8 � �F �� �#'	� E&#
 ?�� �5�� 9�F E� !�;� !	 JL�*� �� ,� ���� _�� !� ?� ?��.�&� È�� !�� ��f	� `7k�% ,? R$ �@7	, 

 9e ;-�su� ���Q	� 9�&	� �� R	 �%e� �8/&�	� G !*^{% 3 �L³( !'7�% ,R�� �@	� %�

                                                        
�1� :µ ,9)h�( ��{ `��b� À��8/	� :G !$¢�* �f#8 �186 ,���� 9�'�� G P#���	� ../	�% ��{ P#��Q	� PS

�  ,�sh2¬207 ,�� ,�x)'@7	 CÐ��b� �@h%1¬460�$��#$7	 À�6$�{� E'"% ,�, :µ�168 ,�
� ,PU'7r �L�| 9)#f	� }4F%2¬1628� ,P'Fj	� .)#	� C�s�% ,�1¬321 ,-)s�7	 ���@	� ��U	�% �

�2¬286 −287 =� 
�2 �5� ¸5@8 9�F :�sh ���� X�i � ?�/  �&78%� ,P#���	� ../	� :�f#8 =�8/	� Y�'[� `2¬207�= 
�3 ��|� X�i � :y�" ���� !$��. ���� y)&�8 ¸<)� mn)� 9� -��k ��� �� E&"% ,!�<�#� �� P�@" �r� G !

!��� /L% �� ¥}	�£ )�%"� ,E'7�� `��)� :�f#8 =1¬20�= 
�4� ,���@	� ��U	� :�f#8 �2¬286�= 
�5�k ��� o	�� !� �&	% �� ,E'7�	� Y�U� :�f#8 =-�1¬130�=  
�6:µ� ,À�6$�{� E'" :�f#8 �168�=  

 

 ولא���
	א�

���	� �	א�������	����
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 �³	� `$F_�Fp JL� 9�F !�� �º� �'4	� ��Z8 À�|� �� !7	�/���1�/�� �'4	�% ,  ��
G)#b�,  �'�	�� ,/	% 9�F �\ !$iZ�	% ?� �E�	% ,  P70 +� 9�F -�	� !'º� �� ���8�� o	p

 �4	�� P&'K%'#d� /i% ,R�" :!	)&� ,/	�% +� E'7r �'4	� ¸ Y�'	%e� �� /	�)	� 9�F /i%
 �X/8 ���% ,".�'re� �)&*% 1Z0 D'� G ;4" !�� +��2�=  

  ا��°XY ا�©��§: ¶ �µwH وJ ���Bه

��/�WK�Aً-8?و< �

 �4	� �� P�F)F +� E'7r �'4	� ! �&U* �W	� Ju D"�F �� Ñ)' o	p G C.�/
Di)	�, J��6�� ��%:  

1  :_� G)#b� 9�'7< �� /5� �� �� /�� /5� )º�  ¹749�ª�3� , J� ��QF� )�%
 �'W�� G ?�cd;*=!$  

2 -^�u� ��� ¹:  �� }<)8 �� -^�u� /�� �� /'5|� /�� �� /5� �� ���	� /��
 :_� �|�W	� É/&b� P��/i749�ª�4�=  

3  �/	� 9���� ¹ ��	� �8-/'�: { �� J'����� �� RL ��	� �� /�� �4	� -/'���(�              

  

                                                        
��1 À�|� ���:  �4	� ,É�U	� ,-./��	� /5� �� /5� ;� !7	�/�� )º� � �&U* �\% ,¤�U� /	% ,À�|� ���� c6 ,!

G)#b� !7	�/�� :!#�% ,,ck% C�¢ °� �� �r� ,�\ ´ �/h% ,�8/|� m5<% C���&	� �/i%, % �� E'7r
!*�U	w� �� ,�¶ck% §��<�: Er/b� .)64b� !��$F ,:_Ò ,,ck%737ª À��8/	� :!$¢�* �f#8 =C���&	�� Ó

:µ� ,`��b�413� ,P'Fj	� .)#	� C�s� ,�1¬313�=   
�2� ,E'7�� `��)� :�f#8 �1¬20�=  
�3.)#	� C�s� :G !$¢�* �f#8 �, �1¬294,� :µ� ,À�6$�{� E'"%219�= 
�4�f#8 � � ,P#���	� ../	� :G !$¢�*3¬133�= 
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 :_�749�ª�1�=  

4  ��b� E'7r ��� ¹�:  ��b� E'7r �� /5� �� �� /�� �8/	� Y�\ -Ib� JK �
 �4	�:_� ��(�777ª��2�=  

��ً�%�C4DE���3�WK�� �

 �$7	 E'7r �'4	� . �/W* G)#b� !�'� C�(% /��  8./P<./b��  �W	� �R �� JK ,P'|�
 �./�< �4	� P<./b�� ?�P'")�'�3� P#<: 757ª, � C³U	� ,�� G% �� ¥c�F ¥̂ /� !#� �r

J7�	� P�7x, :J��6�� ��  

1 R@|� �� �� �� q	�~� /�� ¹,  �4	� :_� _��U	� ���� �c6794�ª�4�,  /i%
=/�� �'( ! ��'� �I$£ 12  

2  �/	�  5� ¹-.��	� �8:  �/¹	� /�� �� �� �� �5� �� /5� .�                -.��	�
 _�802�ª�5�=  

3  �/	� j8j�	� /�� �� �� /�� �� ���\ Y�&�	� )º� !��'�. ¹:_� -c�805ª�,  /i%
!�'� I$£ +� 1%2 PKZK }:�: c�F, Á<%%, c�0%�6�=  

                                                        
�1� ,���@7	 ���	� P'�(�4	� _�&�x :G !$¢�* �f#8 �9¬399P#���	� ../	� ,�� ,1¬85�= 
�2� ,P#���	� ../	� :�f#8 �3¬73=� 
�3� P<./b�%  �4	�P'")�' `���b� +� ¤%.^ P��.� �6'( `�*.% ,-�5�	� )�'� c�e� ���#� P<./� �� :

  ,P��.e� �4	� 9�F% �%� E'7r �'� ,CÐ��b� �@h :�f#8 =��	��� `��b� �6'( ¤ �.^ �� X2¬266−267�= 
�4:µ� ,À�6$�{� E'" �f#8 �285:µ� ,G ��&	� ./�7	 À��8/	� 3'�)*% ,�104=� 
�5:µ� ,À�6$� �{� E'" :G !$¢�* �f#8 �462�=  
�6�&'&�$	� J@&	� G !$¢�* V;$< �:µ� ,121�=  
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4  �#	� ��� °� �� }7r ¹ :_� -Ib� -�8��818�ª�1�=  

5 �@|� )º� ¹ /	�r �� }<)8 �8/	� X�¢  :_� �¹¹¹x�@�	� J'�" ��829�ª�2�=  

�B�!وآ·�ره وو �ا��¹¸  �yxº»� :ا½¼ا�� XY°ا��  

Aًو?�Wא�������-�%���K� �

 E'7r �'4	� ��* /&	 −N��* �� !�.−  ?.�K� !$	j#� �)7�% !k)�#� !	 /64* �
P'57�	� !$"��5� ,I� Y�7� a³�� /i% ,��	��� `��b� G !$"���%,  ,)U0%%

�% J7�	�� ��	��� 9)h�( ��� ��6( ,².)	�% E5�	 − Ëh /i% ,!8Ô��� /h� )�%
�&	� G !@7¡P'���	�% �8/|�% !&U	� Õ�&8 C��−  9�F" :!'( X)&8 −�� !�. −  ?�./0

 �8j�b� C���&	� Y�7� GP,  ?��5¡ !$"�8^% !7[( +�,  ?�p�$<�  ?��$�  �$	� E�� ��q'&�,  `i�K
 ��	���, ���	� E'0�,  ?�F.�4� P'���	� �� 9)#( G, �8/|�%, �S��U	�%,  G ?Zn�(

o	�� `���,  �#	� 3'�0E&,  ��±"YZ[U	� Y�6&U	� �� P��¢ !8/8 R� À�3�=  

�$��#$	� E&"% " :X�i !�� /'U|� §%��� ��� �� �&7* !$'&	 �� /h�% ck �� D'
 �/	�� ?Z'7r 9� ,��ck% P8Ib� .�8  �W	� E�� �� G ^�6$L{�% 1ZP8��	� N� J7�	�, 

 ?�#�� {� _�i%e� ��� G ��#8 { !"� ¸$h  ? �c@8  �� !@U" 38c	 ;�sU	� ²)7x /��
"`$�	�% P�	��b� /6L�4�=  

                                                        
�1* �f#8 �-%��@7	 m�Z	� Y)[	� :G !$¢�� ,3¬182:µ� ,À�6$�{� E'" ,�174=� 
�2� ,m�Z	� Y)[	� :G !$¢�* �f#8 �10¬312:µ� ,À�6$�{� E'" �628�=  
�3:µ� ,`��b� À��8/	� �f#8 �186 =� 
�4:µ� ,À�6$� �{� E'" :�f#8 �168 =� 
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�ً�%�C�4א��������CF�WK� �

  �X/* �$	� P5�'&	� _�U	wb� �� /8/�	� E'7r �'47	  P�<% !57� C.�jk +�
 �x�!�Z, c��	� �de� _�U �	wb� ,�u 9�F% :_�U	wb� o7* �� , ���	��� !&U	� G  

1  �$	� V;'<% ,E'7r I$�5� a��8% ,I$�b� ¹ =>�Q	� ���b� G !� }8��  

2  �$	� ¹ ?�h2 `L�|� ��{ _�6�e� m��L !� 12 ,3'n)  ?�#@h �� ,�&$"� ,
X�)ie� %j� !'( ^��% ,�Z@	�/�� ��� 12,  !'7� mi% ,X���v� �� !'( �� 1�[8�%

 �&	�X)�, !$<�.^ +� �¤�#	� }��%, !#� C^�(v�%, /S �)(% ?��%�( !h%2 �QF� )�%�1�,  
:G��&	� X�i " �#	� }�� /&	% Ì'��$F X)�i +� ¤� ���	% ,!  +� y��b� E�� X��i�

"�QF� 3'n)$	��2�I$�b� 1 � �2 !'7� /5$�� /i% ,,  ?�cQF !#� �)7&"%,  J6#5n ��%
 �4	�=-c[|� �'  

3  y�$F ¹ �7�* ,o<�#b�� !'( J" :y��|� !#� X�i ,¾|� o<�#� � ¥o �@#� )�%
 �<)$� ¥}'�	 �#	� ,/5$�� Á"¤��3�=  

 ,/5$�� /i% − ?�[�� − -c[|�,  �#	� �QF�% �'¶e% ,¾|� y�� G !#� E& �Í� !$ !  
	� !'7� �)�n)( Y�7�	� !'	�¹ �O :�6#�% ,1%" 12 ���7	 E'7r o<�#�y�", )�%   

 'U" 12�4�=  

                                                        
�1�f#8 �: � ,P#���	� ../	�2¬207:µ� ,À��8/	� ,�186E'" ,� � ,À�6$�{�1¬183� ,E'7�� `��)� ,�1¬21�= 
�2:µ� ,À��8/	� 3'�)* :�f#8 �72�=  
�3� ,E'7�� `��)� :�f#8 �1¬21�  = 
�4�  q �& �h% ,y��b�� P8/ �5�b� P��� ��	� _�.)4#� ,R�{ �L��#	� :.)$F/	� !&'&�$� ��i /i%− ?�[�� −  P	�<. G

,P'57� P")i�� c$@L�� P	�<. ��%, 	� q'&�$� �W	� -^�u�/�� :`	�� 9��5� :.)$F/	� a�2�% ,c�
= 
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4 o	�� ��� P�'U:� +� 12 ¹�1� =  

5  �j	� y�� �r�%� N� !'( E0% ,!75�8 � P"%/b� +� 12 ¹C�F�2�=  

6 !�*�'h �̀ " �)L �J�� !'( �R� , �G)#b� �� �/�� ��'4	� `i�#� ¹�3�=   

!*�(% :�Q	�K  

  �.wb� X�)i� DU7$r�!�*�(% �8.�* G Rr, :X�)i� P��.� G ��Ih ��58%  

1 ¹¹  �9� 9)h�( ��� �Fp :P#< D"�F !*�(%749ª 9)���	���4� =  

2 ¹ �sh ��� �Fp�5�  �@	�%�x)'�6�  �$	�%�S�$�7� :P#< D"�F !*�(% 9�767ª=  

3  �.� �'4	� �Fp  ¹:P#< D"�F !*�(% 9� §%769ª�8�=  

4  �G)* !�� ¹ ?��)8 O� PKZQ	  :P#< X%e� m'�. ��776ª�QFe� !'7� �� )�% ,,   

  

                                                         
=  

7�	�% y�^«� P'7F ,`i�b� P���s� D4i)" /i% ,°��	� �) �/	�% P'���	� P�7	� J@i , 5~� _�<�.
{�:������ ���7	 ,P'�Z<2006−2007�= 

�1:µ� ,`��b� À��8/	� :�f#8 �186=� 
�2:µ� ,`��b� À��8/	� :�f#8 �186,À�6$�{� E'" ,� :µ�169�=  
�3� ,P#���	� ../	� :�f#8 �2¬207:µ� ,`��b� À��8/	� ,�186� ,9)#f	� }4F% ,�2¬1628� )�% ,

:P#< ,I� P8.)65s� P57�	� .�^ !*O" /i% ,/'� �@	� /5� /	�r :!&'&�$� ��i ,X%�/$� ²)���2012=�  
�4:µ� , À��8/	� :�f#8 �186" :y��|� X�i ,� �#	� ���� J ��% /i% �#f( ¤�E'7r �'4	� C�(%  �8.�* !�� �), 

� E'7�� `��)� :�f#8 ="G)#b� �� /�� !�'� C�(% �8.�* )�%1¬21=� 
�5� ,P#���	� ../	� �2¬207�= 
�6� ,CÐ��b� �@h �1¬262�= 
�7� ,../	� �� �)L �1¬118�= 
�8 �.� 12 :�f#8 �� ,P	�<�	� +� §%1¬10�=  
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 ���F-��k�1�/'U|� §%��� ���% ,, ¶ck%��2�=  

 ��	�% 3L�−J7�� ��%− :P#< D"�F !*�(% 9�776ª,  §%��� ��� ,�Fp �� )�%
-��k ���%;  N� ,^�#<v/h� '�Z* ,�i��<v� �8/	� Ô�" Ö�&	� )�% ,E'7r �

!�'� C�()� a��� 9)�'(  �� !")�	 ;,ck ��*�'h G !�h�0% ,Ëh �!�3�=   

                                                        
�1� ,E'7�	� Y�U� �1¬114�= 
�2&" /i% �:µ� ,À�6$�{� E'" G �$��#$	� !7172 �−!� �L.%−, � ,E'7�� `��)� :�f#8%1¬21�= 
�3:�f#8 � À�6$�{� E'" :µ�172�� ,À�$�b� P8�UF ,1¬201=�  
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�א�����
	א��	 	
	�	א������	��� ��� 	

ّ  ول:¦ا��°XY ا� �£ �ا�� 6�_��«¬ª�  

 �/��8 I$£  ��6��% �J�� �� BE'7r  ,��	��� !&U	� G }�# �0 �� ! �U�#W� !'(  /Wi
��� /#� �)$U	� !� -�	� .)64b� �9�'� �'�	 !'( m¢% ,P ?��%�(  �/L CcQF ?�,  P8�k !'( ^�L�

 �#	� �̀ F�% ,C^�Lv�+� ¤�  m��L G `L�|� ��� ¸�r +� !'( .�< ,!fUh% !56(
 ��e�_�6,  ,��re� P'�	��� `$F �� !'7� ^��% ,¤�� ��� �� ,.%/� E&#8 -�	�

�� `��b� ²%�( �� !'( m5s( ,ck G m5z �, -%�|� q8�x !'( o7<%�1� ,;�x% ,
 �/&5� �$	� G !$&8�x �6'( �R� P� �{�% ��zv�� P5@�$b� }':; �6'( �R� �F ,y�[$i

 �)@� �� À�� � !"� :X�&8% ,!'( �6�/�$<� �$	� !�*��7�W� �{� y�$�	� C^ �%e� !�Q7K  �X
 �#	� N�,, ��'�Z* !L�r� �i��	�% ,1��  E� ,E'7r _�U�#W� �J�� �� I$�b� ��� �/�8%

 �	w� ��º� ��% �r;$b� /#� ��	��� !&U	� _�U G ¸#(� /i% { }'F ,�8� �C��� !U':;*
E'&( ,, ��5�: U':;* G ×i !"� ?�@Ø ! P#< �8O�%�2�=   

" :!h/� G -��k ��� X)&8 I$£ 9� �'4	� �Z�	� E[(� §��<� �� E'7r P�
§Z�e�  S�U"�3� �qh�% , . ���q e�� ��|� J¶ !	 D(Ô% ,§�/h§�)� p� ;  J'f�

                                                        
�1²%�U	� G c�W	� -%�|� �;  �/	� Js#	�	� /�� �8 �U��(�4	� �#8%j&	� J8��	� /�� .� :_�665,�ª  �� )�%

(�4	� /#� C�$�b� `$�	� �#	�% 1O	�� !'7� �)U�� o	�	% ,P'�� 9)#f	� }4F :�f#8 =Jf1¬625�= 
�2� ,���@	� ��U	� :�f#8 �4¬286�= 
�3� :§Z�e�  q7 �� :,^�U� m¢− Â�	�� − � ,1��W	� :�f#8 =Y¦ EF ��  'U#	� )�%4¬1530�, =�q7�� 

 

���� א���
	א�

 �	א�������	��� ���
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 ,�)�U	� ·'7� ,�%/�� ¥ �R�� �,�)$U	� !� �  /im¢  .�W$r{� �/� m� �[	� C Á�
 �$	�%% ,`8�6{� �6g�/$i� .G  �³	�% §�@b� �@h`'*,  {% ,!	�)#� +� ¾@" �(

�5<D  ¥P¼�i "!	�Q5� �1�=  

ّ ا�� �¾� ��  XY°�µF ا�©��Àv :4Vُ� إ

   -/#�� §��<� �� E'7~ I$�b� P�@" G aZr {,  +� E0�h ²�¢v�(
 �³	� `$F G o	p<e� G% ,JL� �o� 9%^ �$b� X)&" G% ,/'"�  �6$�� /&( ,Ä �U� %�

 �f	� )�% ,!	 !$�@" Y�7�	� R� �/&� �� ���!'( !$�,  Ìa ����8 � �'h {� ��\ {� :J<
"E'7r I$£"=   

�µÁُو_Â :§��©ا� XY°2(ا��(  

�¸#$�  ?�h2 I$�b� ��\ �P'�	��� �Y�6&(  ?�<.^%  !'7� �)7�i;( ;, �.)6g ��#�
ÄU|��,  �/	�%P<�.,  �O	�%1,  �$	�%q'7�,  �O	� ��% ,¦�)|�% ��� +� C/5$�b� 1%

:I|� { X�Qb� E'�< +� I$�b�  

1 :_� �� /�� �� � ��\ �8/	� À�* 1%2 ¹805ª�, G !�'� I$£ 12 /&( 
c�0% ,Á<%% ,c�F :1%2 PKZK, Á<)	� �6#� �6$��%�3�=   

                                                        
�1:µ� ,E'7�	� Y�U� �111:µ� ,À��8/	� 3'�)* ,�74 =� 
�2	� �670%� /i% �R��<% P��<% R$S�� N� �57�	� /5� :.)$F/,  :�f#8 =Jf"% P'��h% q'7�*% 12 R�

:µ� ,��	��� `��b� _�U	wb ��.�$	� E'	/	�145��/�� ��% �= 
�39)#f	� }4F :�f#8 �� ,2¬1628 ,�:µ� ,`��b� 1Z�0�%461$� ��i /i% � c�� )�% ,Á<)	� q'&�

I$�b�	�% ,cr Ä(�h :.)$F/	� : ,c�W	� 1O	� �[��% ,!8)�'s" jF�� _�.)4#� ,`'s" /�� :.)$F/
 �5@b� )�% �&h ../	� ¸ �U	�< !& ��	� � =P8��&	� a�i%e� C.��% !$��x /i% ,�F 
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2  ¹�� �� /5� E[U	� °� 12 �$	� /'U|� §%�:_� >�@57842ª    :¸ �5@b� �
 �#	� ²j#b�""E'7r I$£ 12 G E'��1�=  

3 ,�x�@�	� /�� �� /5� 12 ¹ :_�842ª �5@b� � 12 G E'7�	� Y�U�" :¸
"E'7r I$£�2�=   

4  ¹ �5� �� /�� °� P'��h:_� É�#�b� -��k �� /�� �� /919ª      :�� ��< �
"	� Y�U�"E'7r EU&� Eh G E'7��3�=  

5  �h2 ¹ �7	�/�� °� � �/	�  5� ! �$	� J'����� �� /5� �8:_� ,�S�$942 ,�¹ª
 �5@b� )�% :c�FE'7r EU&� �Eh G E'7�� 3$(" :¸" �5@b� )�% :c�0% ,¸: 

" �/	� ���)L"I$�b� Ù�U:� �Eh G ..�4�=  

6   ¹¹ �5� �� /�� °� 12/  �5� ��/ � /�� �� ��	� ���	 �4	� �#'� ��|�� c6                  y�
_�: 954  E'7�� `��)�" :, ��< �ª	1O I$£ "E'7r�5�=  

7 ¹¹  �#	� °� 12 �@	� /5� �� ��< C�s_� -Ib� -.)6#:1015ª:, ��< �     

                                                        
�1� ,9)#f	� }4F :�f#8 �2¬1628:µ�  ,`��b� 1Z�0�%  ,�570�= 

�2 �¼ )�% � �& �7	� _������ G ,�.)$F^% c$@L�� ES�<. G q P'�'−h�57� `@−  !#�% ,!&'&� �� Ã�( �� �6#�
 ?�8.�L E5�	� X �j8 ��  =o	p +� 

�3:µ� ,`��b� 1Z�0� :�f#8 �573 �&h /i% ,�!8)�'s" jF�� _�.)4#� ,`'s" /�� :.)$F/	� !&= 

�4 �h /i%  � �& �'57� ES�<. G E'7�� 3$( !��$F �� Y �jL� D& ��� ,P8�5<e� P������ P&( ../	� �� �)L !��$F � ��i /
 �Z@b� �@h -.)" �@|� )º� :!&'&�$�=�jh ��� .�^ _�.)4#� ,V 

�5� ,9)#f	� }4F :�f#8 �2¬1628�= 
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""E'7r ¦�)h% 1%2 m5� E'7�� o7b� c@'*�1�=  

 ��� �l� �'( �  �7	� ��&	� Y�7��' �	� �8� 9� ��5'( I$�b� �)h2 �� �Fp[�� ?� 
J6#� :V«� )�#	� +�  

8   ¹¹ �/	� J8�F:P#< /	%� ,>)��	� J8��	�/�� �8893ª P'��h !	 ,P* �I5� �
���jL G I$�b� +��2�=  

9   ¹¹ �h2� :_� ,)	)7h ���	�/�� �� /�� �'4	�898ª� !	 9� �'h ,
h2:R  ?�c�F  ?�c�0%�3�=  

10 ¹ ¹ �.� /�� �'4	�:_� ,§%899ªE'7r I$£ +� 12 !	 ,��4�=  

11  �4	� 12 ¹¹:_� ,E'7r I$£ +� -c[|� �'1061ª� ²)n)� ,
 �$	�=q'&�  

12 �� �� /5� ¹¹ :_� ,Å7����	� >�8��	� PU'7r ��1194��5�=  
L  J ❃

                                                        
�1 :�f#8 �� ,9)#f	� }4F2¬1628�:µ� ,`��b� 1Z�0�% ,514% ,� G ,X��$�	� �@�b�/�� :!&'&�$� ��i

 �$<:P#< ,P'57�	� `$�	� .�^ !*O" /i% ,Y�jL� P2019 �9� {� ,� �$�	� ?Z��F À�� � y,  �9� �'h  Ccre� Y�jLe�
 ��� %/�8 �'57� ES�<. G !#� Y�jL� q'&�$� RQh��	� �� P�)5¡ ��i �F ,C^)&U� �v� P8�5<e� P������ P=P'�Z< 

�2:µ� ,À�6$�{� E'" :�f#8 �373:µ� ,-%�j	� ����7	 �'�'	 �Z�� ,�315�= 
�3:µ� ,À�6$�{� E'" :�f#8 �127 −128 ,�:µ� ,�'�'	 �Z��81 �&h /i% � c��	� !h2 �� Y �jL� D&

9«� ¸$h !&'&� E5$�8 �% ,P8�5<e� P������= 
�4 :�f#8 �À��8/	� 3'�)*:µ� ,39 ,�.)#	� C�s�� ,1¬387�= 
�5 ?�h2 !	 9� �57�	� /5� :.)$F/	� �Fp �  �/&� +� :Ji�� P8/�e� P�$�b�� �)�£ )�% ,I$�b� P�

"2952"#8 =/	� :�f:µ� ,��.�$	� E'	170�=  



 

 

+ @
 ّ ّ ا�� �£ ��hsÈÉÊيِّ وÂ_ِ�� و�ÄÅ,Æ  ¤4 ا�� 6� ّ Ëا� £ُLوو Ì .¨ةf�ا���� ¡Î 

 !'(%�h��� PKZK: 
 ّ �£ ا���¨§ ا�¦ول: ¤4 ا��  ���hsÈÉÊي�6

  :X%e� `7�b�,I�% !�@"% !5<�= 
  :>�Q	� `7�b�;4"% ,/	)�P'57�	� !*Zh.% !M= 

�Q	� `7�b��	,�'�Z*% !r)'� := 
	� `7�b�m���  :!*�(%% ,.�K�% P'57�	� !$"���       = 

 4¤ :4V�©حا���¨§ ا�_W��� £�  �ا��6�ّ
e� `7�b�X% :!U':;* `�<% !U	w� N� !$�@"% !" �)#�= 

  :>�Q	� `7�b�,.^�W�% !�)7<�% !s6#� !*��7�W�%= 
 :�	�Q	� `7�b�'iP'57�	� !$5= 

ّ : ��§ا���¨§ ا�© ّ �ÄÅ,Æ ¤4 ا�� Ëا� £Lوو Ì .¨ةf�ا���� ¡Î� 
e� `7�b�X% : �$	� G �s6#�q'&�= 

 >�Q	� `7�b�  �#	� }0%C/5$�b� �@= 



 
 

 

א�.�75א��W�%�Gא��� �;� 32����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 


	א�ولא���������	 	
	��$#"ٍ!�	א������	 	

  :)ا��°XY ا�¦و

 ا¯®� و��v و�Ð_هXY ا�¦ول: ا��°

Aًא!-�و%+�-?و�W�� �

 �� �E'�F �� BJ��" ��� �J'����� ��� �� �/�� ��� �-c[|� /5� ��� ��� °� ��� ���
 °� �� �m(�. �� �̀ �% �� �µ��i �� �P$'7 �� �� �9�/�� �� �§%��� �� �9)�7k �� �9�Q�

 °� y��p^�/4F �� �%�L �� B̀ k� �� P�'�. ��  �� � '&	� Õ��� �� �a�Ur �� Bo	��
 , �>�/�b� �Ë� ��� �9Z'� �� � 'i �� �PWUh �� �P���� �� �.)W#� �� �J'7< �� �PQ\

O� -^�|� 9�&	� Y�7� ���1�=  

 ?�|�0 ?ZL. , �/	�% 9�F%  ?�f(�h  ?�' ���� �� y�$�	 R* ��� �¾h ,?Zn�(,  m5$L�%
 ��b� GC  �Q	� �4	�� P'"�< �'��  �@	� �-.)6#, :P#< o	p 9�F%980,ª  �@	� ��% /	% �$	� �P#

 �4	� !�#�� �6'( �4	� X;< /i% ,�� �' �@	� ��< �' ?{�w< R��.� !S�&	 /#� -.)6#,  !��L;(
,�)&*% !7[(% !57� +� ¥E'	^ )�% ,�6�'¢ ���2�=  

                                                        
�1:µ� ,-c[|� �8^./	� /�e 9�j( �Z�� ��� �� ,�)$h� �'( 9�¼�	�% o@b� :�f#8 �92��/�� ��% �,  �'h

 ?Z��F !�@" �Fp  �&� 9� {� ,Ë� N� !70%� ¸$h �	� !�@" 9� �Fp y�$�	� q G -c[|� 9�Q� �'4	� ,�Fp -�
 :C�@b� !$�)f#�"	e� �����"  ��5$<�% ,Ë� /#� !� }&8 �  �^� �#'º� N� !70%� ¸$h !� `@" m� !$".�&5�% ,

 ��#	�  �^�% Ë� R� I�#8 aZ~�% ,�6#'� aZr �6f8 �#	� aZ$r{ o	p% ,=R��@ 
�29�¼�	�% o@b� �f#8 �� , :µ100=� 

 

 א���
	א�ول

 �	א�������	��$#"!



 
 

 

א�.�75א��W�%�Gא��� �;� 33����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 !*/	�%%:  �O	� �� À�|� D#� �Wk PU8�� -^�u�/��  �O	� �� 9{)F }8 �5� /
9� �̂ % C/7�� J'&b�% ,¤�( �� �^�&	� ,9{)F,  �j( P	��� /7�9��1� �O	� O$"� �6#�% , Y�(

 �Z@5� 9)5'&b�P*�2� �/�8 o	�	% , 7���x P<%�� ��i ,  ?�U82  ��� P6L ��!�3�=  

�ً�%�C�W4 5R� �

     �� �o� { �  �9� !'(  �	� I�	� -�!���  �'W�� �8)�* G �de� ·	�� !	 ���	� !$
 �'57�	� ,P �@	� `"��� �5( J�|� 9�F É�'	 Di)	� o	p G �/7P'"�Q�	� P	%,  9�F%

 �R'"�Q�	� 9��7< �&78 R57@b� PU'7�� `�4� �j( J'7i� 9� ck , ��&	� J�|� D� 9�F 9�
 ���b� �j( D5�h /i% , �5� ^{%� CÚ� 9� �	� É�U	� / ��� E0� �� ./�#* �$ ,ÊF�

 P#8/� �)#� �'h§���,  �J�� �� C/h�% D��0�% ,Ju P50�� ��)7�L%  jF��b�
 �$	� �@	�% P'�.� �'<�' �@	� 9�&	� G P -�	� c��	� 9��b� D"�F% ,-^Z'b� O� ¤^�

 �$	�% E(�)&	� !'( �&$7* �@	� ^Z� G .�sI�% 9�^),  ��% ,°��	� y��b� .��i�%

                                                        
�1 � �̂ %9� �'&8�(� °)#L G P#8/� : ��� CO� P78%� R�% �6#'� ,P� �'&8�(� P6L �� �P#'Wh P�7i �u% ,P,  P#8/57	%

 ��i �\% ,y%.^ �$	� J67F� �QF�% ,Y ����% Y�6&(% Y � 7���x E5� �� ��% ,�5 ,9)�% ,P�	� :E54* D"�F% ,
9� �̂ % ^Z� �E�	� +� q7�8% ,��.%�L ��% 9� �̂ %% ,P#F)<%� ,-)5�7	 9�/7�	� Js�� :�f#8 =5¬366�, 

 �7	� 9�/7�	� Js�� P'�'	7-%�j	� ����:µ� ,350�= 
�2 � �Z@�P*H�)��  7���x P#8/� �i2 m&* ,�h��	� /7� ��% :: 125,JF ,P�'7�L �6n.�% �67�� ¸#��8% 

� �j	� �s49)$8  #�� 3�0� ��� ��)#�@8 �$	� �F��e� +� q7�* Y�<e� D'&� �'h ,P�8���� P57F ��% ,
8 =�6#�@8% Ö�.e� ,�� o758 -�	� )� °��	� :�f# P'�'7	� 9�/7�	� Js��:µ� ,315�= 

�3:µ� ,9�¼�	�% o@b� :�f#8 �101�= 
�4 :�f#8 ��:µ� ,J'h�	�/�� /�e >�Q�	� �8.�$	� X)085 .��re� �� �\ ��%  7���x o7� �5'( .�F�$	� ,�

:µ� ,9)�7k ��{128��/�� ��% �= 



 
 

 

א�.�75א��W�%�Gא��� �;� 34����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 ��� !&8�x e� �� �½^)�% �\��p G ¾'s|� E(�)i �/&b� Ö�.P<�1� _Y�< /i% ,
 P5F�|� CÚe� R� X�)he�% �'"�Q�	� �� J6��#$�� `�@� RC%�*v� �$	� �)7<�8� 

J6'	�, ( ,J6#'� X�$&	� �/$h�% �$	�� Y�6&U	� ��& �r/ ?�/(% �)" �)F% E  �Jn  �� �'4	�
r�% -c[|�� ��( G c�F E[( �u 9�F% ,-c[|� /��h ,  �#	�²�j, )��º�% �*� � P'i�U

:P#<1036ª −1627 E�� �i ,� ��	� �\9�(�, D��@"�%  �/	� _� �)i �'"�Q�	� P	%P,  mL.%
 �j( J�h �*{� ,�� D'&�% ,9�'7< ^{%e 9� P'i�UC³(  �j	� �� ?Z'	^ ��  �)i +� C

 7���x% §��� R� _�iZ�	��2�=  

     ��� �$	� D"�F /&( -^�W$i{� `"��� �� �F J�/#� C��^j� C.�s J'7iv� 9)
 ?����.  �4	� R� :P��^% `'�h .)$F/	� X�i /i% ,y)#��% X�" �$7	 9�F /&	 �'¶� C.�s �6$

 �#	�� �W	� y)�4	 P�@ �@	�% Y ��� �4	� �'&8�(� 9��<% 9�^)� ��� {� ,P'	 �#	�� � �jU	 P�@ 9�
 ?YjL�  �js$8 {P8^�W$i{� �½�'h �� �  �)�*%��.,  �@	� ��.��&$<�%É�'"�3�� /i% , .��

 �jU	� !'&U	� o	p N� �4	� c��	� >�:X�i �'h -c[|� �� �'  

                    �( �j �9 �  �� Ìb� �� �.%  �	 Ì7 �� �� �.�   �i   ======== Ì# �� �� ¥C  �	 Ì7 �� �¾  �% �$	� �s �.��4�  

     ��� �Q	� `"��� �� � �j( _��^�� /&( G�& ?.��^�� 9� Û'57� ��;  ¸$h �6$"��b
 ?�jF�� D��0� {§Z�" � �/	v� C)�P'�Z< ��.�4$"�%�5� 9�F /i% , �'"�Q�	�9)  ^{%�%

                                                        
�1:µ� ,/5� ^{%� P	%^ qS�K% :�f#8 �9�= 
�2$	� :�f#8 �:µ� ,.��re� �� �\ ��%  7���x o7� �5'( .�F�160�= 
�3 �j( .%^% P'&8�(e�% P'���	� _ZW	� J�^ G ,�d�% ¾|� :�f#8 � �@	� À�sh E(�)i E'6@* G 9� `'�| 9�^)

	� E0�)$	� C%/" X��� ,-%�#@|� P��^% �Qv� C)�/	� P'7F ,���$L{� G�&P'�Z<,1998:µ� ,�62�= 
�4@b� :�f#8 �:µ� ,9�¼�	�% o364�= 
�5:µ� ,D8�. 9)� .)W�	� �/i� �#� �'�'	 �8.�* :�f#8 �84−85�= 



 
 

 

א�.�75א��W�%�Gא��� �;� 35����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �5� �s48 É�U	� /% ,J7�	� +� 9)� 9�F �@	� ��	� 9��7 Ô�" �� ��� ^{%� CÚ� Y���� ��
 �5�/ b�Ô��  �47	 ��� -c[|� �� �' ?� Y�7�	�% J7�7	,  ?�#@�% 9��&	�% J7�	� P�7�	�1�=  

 ? ��f"% v� ��� P"��b ��&$<� /&( J'7i   �/s� ��&b�  �4	� �Q	� �' J'����� �� !7	�/�� >�
 �#	� �5���% ,!'( ��$	� 9�&	� }W$#� ES�%� P<./� ¸#-�su� m<�2�=  

     ��% �� 9� !'	� C.��v� ./Í � �8��U	� C�'|� Y��K� +� /��< � �Zx �U< P y
 �'57�	� jF��b� G J6$<�.^ X�Fv J'7iv�G C.)64b� PC.%�sb� 9�/7�	� ,  ���e�F

 �O	�}8, P")$8j	� m��L %��3�=  
     �9;� X)&	� ��58 o	�	%  �'57�	� PF�|� ���f� �7K �%�� G �de� J'f� �u 9�F P P

Y�7�	� ��,  �57� E��U* ´�/h� o	�F% ,-c[|� �� �#�'� J6<�. +�%
 -��(%G  �#	� C�'h��Ú;� P&�#b� G ¤�,  �'� �'h7�� j �8)u�� �6 �/	� PP'#8,  J6����%

 �Ë	� J6#8^ �S���% .)�;�P8.%�4�=   

ّ  ،و�B´uv ،ا��°XY ا�©���H� :4Vه    �ور����B ا��¹¸ 

 − :, �/	)�  �4	� /	% /8/��� -c[|� �� �'−�6�@� −  �#	� P7'	 9���� �� }W
P#<: �980ª −1542!$��i� ��&5� ��, !*Ú� �x)�%�5�=               

                                                        
�1:µ� ,P'&8�(e�% P'���	� _ZW	� J�^ G ,�d�% ¾|� :�f#8 �95�= 
�2:µ� ,9�¼�	�% o@b� :�f#8 �73�= 
�3>�Q�	� J�|� XZr  7���x P8{)� P8��U	� C�'|� Y ��K� G /L�@b� .%^ :�f#8 � ��wb� X��� ,�8)�	� /5�b 

,�$'	� qS�K)7	 X%e�1988� ,�1¬501�= 
�4� ,q��@	� ./Wb� :�f#8 �1¬510�:µ� ,-.)��	� /'	% :q'&�$� E'7rI$£  +� -c[|� 12 ,93 �

=��/�� ��% 
�5� :µ�,9�¼�	�% o@b� :�f#8100�= 



 
 

 

א�.�75א��W�%�Gא��� �;� 36����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 − !M;4"" : �4	� ;4 ,E5�	� 1Z0% J7�	� `7x R� m5Í CÚ� G -c[|� �'
 ?���� 9�F ,/	�)(  �'��� ?� ?��'¢ �)"�F !*)r�% ,  J6[�� 9�F% ,J8��	� 9��&	� 9)fU¼

 ?����  �/	� �&78¤%., �)$U	� ./W8%�1� �4	� �/�( , �&7$8 �� �'!'º� +� J7�	� ¸,  ÄU�(
,/	�% C�'h G J8��	� 9��&	��2��r�% ,  ?�<%.^  �7	� G �'���	� P�P, �8/|� J7�%, 

 �9� {� ,��re� �)7�	� �� ��ck%  ��hJ7�7	 !,  �$	� G !$�k.% ��� ²%�( ��� G �
P(��b�, �	� G J7� �� !'7� EWh �� }$�8 � !7�L ,I� P(�&K%' �	� PT�6'( È�� �$=   

 − P�'57�	� !�*Zh. /8/�� ! �*/Ì7� �-c[|� .^�k :–�6�@� −  �D@� ,/	�% C�(% /�� 
:P#< _�)#<1002ª ?�/0�i §Ob� )�" !�$6L �% ?Z��L ,  ��� , �¾|� P[8�( Y�^e P

 , �/	�% !� ,�r� �� o	p%− �	� ��� .�� -�R* ��� �P( �Ob� �P −  ��� �� �P,  �$'¶�% , �P�'57�	� �6
 ��Z<v� �P7�i ��� �'h, Y�7�	� ¸&$7�%8�( �Y�^� �� !*^)� /#�% , }�i)* �¾|� P[

C���&	��,  �<w� G B_�)#< �D< �C/� �\ ��i�% �'57�	� ���e� P@ G Jf$"�% ,P§�%. 
 �&7* ,P�.��b� ?�<%.^ �uZr ¸ P'�Z<v� �)7�	� G CcQF,  �7	�%��	� P��P', @7U	�%UP, 

��ck%,  o7* G ���e� Y�7� c��4� /8 +� �)7�	� ,�� EQb !$<�.^ D"�F /i%
	� �'U:�% ,�8/|� 37�W�% ,E'7r I$£ Y�7�	� oÜ%� /8 +� ¤.^ /i% ,C³U ��� P

S ��U	�% ,-.���	� 3'�0% ,o	��P'	�� P�*�� o	�� X�"% ,��ck% � �)�*% , P"��� �
 �7	� G Pi)���P'���	� P�,  �/	� �)7�%�8,  �� P7(�h _���L� +� EWh% ,PU@7U	�%

Y�7�	��3�=   

                                                        
�1,-c[|� ��	 c@'$	�% 3$U	� y�$F q'&� P�/&� :�f#8 � :µ�10:µ� ,9�¼�	�% o@b�% ,�76�= 
�2 �G)* � :P#< ,/	�% 996ª, :µ�,9�¼�	�% o@b� :�f#8 =9�[�. �6� �� �)8 m<�* Y���.e� �)8100�= 
�3:µ� ,9�¼�	�% o@b� :�f#8 �101�= 



 
 

 

א�.�75א��W�%�Gא��� �;� 37����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

µwH ¶ :§��©ا� XY°ها��J ���Bو �  

��/�WW�Aً-8?و< �

 ! �&U*−�� !�. − :J��6�� �� ,, �I� �Y�7� �� BP�)5¡ +�  
1  ¹ �/	� j� /5� �� ��< �'4	� �/	� Ô�" /5� �� �8 �/	� j� �� �8 �8��  �/	� Ô�" �8

 �@	�-.)6# , ?�6'&( 9�F  ?�K �/� P5S� �� �r�,  �4	�F �#	�% ,-�()#�	�  5 �7	� Ô� ,>�&
 �#	�% Js �7L �r� !#�% ,��'�	� �7	� 9���	� :J6#� P �#	�% ,>�& c~�% ,-.)6Le� .)
 ��	���, 2 !	 ,J�ck%" :,�<� E'7r I$£ +� E(�h 1 m5� E'7�� o7b� c@'*

 �O	� �G)* ,o	p ck% 9���� �� }W#	� P7'	 G P	�<. !	% ,"E'7r ¦�)h% 1% G 
� :P#< N%e� �^�¢1015ª��1�=  

 )�% �%� �4	� !#� m5< �� �X !#� �r� /i% ,���e� Y�7� �� -c[|� �� �'
 G ��i ���	� �P�'U:�% ,>�%c&	� /8� °� ��� �P	�<.% , B_� ��� �C/� E'7r ��'4	� �I$£

 �-.���	� �3'�0% ,�8/|� 37�W�, o	p �ck% , Bo	�� ���� �P�'U:�%,  !'7� ! �&U$(
QF� 9�F% ,,/S �)( ��  �$i�%!'( ?�cd;* ! �r)'� ��,  �%�% ,!#� !� ��i /i% ,!'7� ?�U��% !L

!#� �-%�8 9� G ,��L�% ,C/'�� !$#���2�=  
2  �/	�  5� �� E'��<� �� ��� )º� �'4	� ¹ �4	� �8_� >�)#:1019ª�,  /i%

 �P�'���	� �/��)i !#� �r��3�=  

                                                        
�1�77	 O� -^�|� 9�&	� 9�'�� G �de� P0Zr :�f#8 �� ,-)52¬204�, P'Fj	� .)#	� C�s�� ,1¬418�= 
�29�¼�	�% o@b� :�f#8 �� ,:µ103−104 ,�c@'$	�% 3$U	�%� , :µ12�= 
�39�¼�	�% o@b� :�f#8 �� , :µ106=� 



 
 

 

א�.�75א��W�%�Gא��� �;� 38����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

3 J'����� �� �8/	� �9���� ^�/�e� )º� �'4	� ¹  ���� �� �@h  � �>� �&�7	� , N� P�@"
_� I� ��i �� P"� �&	:1041ª�,  , �-.���	� �3'�0% , BE'7r �I$£ !#� �r� /i%
 �#	� ��Ì�i% , �!&U	� �X)0�% �-%�� �� !	 �� m'¢ G ,��L�% ,o	p �ck% ,��4� ��{ � �/ 

²)5@�%�1�=  

4  �4	� /5� �'4	� ¹_� -%��:1062ª�, �4�	�% �I$�b� �1.�� �P �8% /i% ,
 �!&U	� �J7� !#� �r�,  �8./#�<Ý	 !�� �(�@8 9�F% �'#� P ��	� P �$< H�)h ����6�� P�2�=  

5  � >�i.j	� }<)8 �'4	� ¹:_1099ª�,  X)0�% ,E'7r I$£ !'7� ��i /i%
 �7	� /��)i% ,�S��U	�% ,!&U	� �'���	� P���4� ��{ P�3�=  

6 -%��6�	� /5� �'4	� ¹,  9�&	� Y�7� /h� )�% !'7� ��i /i% ,O� -^�|�
 �7	� /��)i �'���	� P�P�4�=  

, ��¹'�Z* :�'"�K  

  -c[|� � �r �/8 �−�� !�. −  �#	� mU" +� E5�	� G ?�/6L¤�  9��( ,!5�7�* ��
7h /&�8 �/	� _�& ����	 /s@b�� ¤. ,¤�#	� P �#�	 ?�<��� / �6�$8 9�F !  �³	��P'�,  �#	�%3W, 

 �<)$8 �� ,^��.v�%'( J ��	� J6 ��	�% Y�F �8�	� Y{w� ��% ,J7�	� `7x N� E'b�% P�k
:!8/8 +� J7�	� � �&7* �a2 �)	�"  

                                                        
�1c@'$	�% 3$U	� :�f#8 �, � :µ12�= 
�29�¼�	�% o@b� :�f#8 �, � :µ105�:µ � ,c@'$	�%  3$U	�% ,13�= 
�3:µ� ,9�¼�	�% o@b� :�f#8 �106�=  
�4=q��@	� ./Wb� � 



 
 

 

א�.�75א��W�%�Gא��� �;� 39����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

1 �W	� /5� �� /�� )º� ¹-c[|� /��h 3	� �:_1101ª� , ?���� 9�F  ?�6'&( 
 ?�f(�h  �X/8% ,��	��� `��b� ²%�U	  ?��.�� 9�F% ,C.)64b� !8%�$( o	p +�  �)7� G

 �7	�2 !	 ,P� �� !�'� P7T<� m¢ /i% ,-c[|� �� �'47	 P�)f#� C/'&� +� 1
 �@	� !�'� �6#� X;< �$	� -c[|�/8/��� !<�. Á&@5� �(^% ,-.)6#�1�=  

2 -c[|� .�$�b� �� /5� �� /�� )º� ¹ �:_1075ª��8�&* ��2� ?��� 9�F , ,�
.�4� !	% �/	� �)7�	� G PF �'#8P=  

3 J'����� §��<� )º� ¹  ?���� 9�F% ,-c[|� /��h ��  ?�6'&(  �'n�( ?�  �7�$� ?�,  �p
 �N)* ,P<�S.% P��L% �4	� ,/	�% �� ��;� Y�[&	�  12 !	 ,-c[|� /��h �� /��h �'

 �$	� G P�)f#� +� �G)* /i% ,CcQF �%�$( !	% ,-c[|� �� !�'4	 /'h) ��	� G  m�
 ?��8�&* O� -^�|� 9�&	� �� cre��3�=  

4 ¹ jS�( }8O	� ��� �@h, !'r� ����4�=  
5 -c[|� �� ��� ��@|� ¹�5�, =!#��  

 �� ÄhZ8% �X/8 -�	� ��e� ,!$7S�� �� J6��7k� �-c[|� ��'4	� ��'�Z* 9� q�< � 
 �9� +�  �4	� ��&$<� ���e� �� !�)L. /�� �' !$7S�� Á<% ,/7� G,  ?P��i� �\ ��i�%

�L.� G ÌE&$#8 �% , ?P5S�^  =^Z�	� Y  

                                                        
�19�¼�	�% o@b� :�f#8 �, �:µ123−128�= 
�2q��@	� ./Wb� :�f#8 �� , :µ122�= 
�3q��@	� ./Wb� :�f#8 �, �:µ128�= 
�4 c@'$	�% 3$U	� �f#8 �� ,:µ29�= 
�5�f#8 �: 	�:µ� ,c@'$	�% 3$U29=� 



 
 

 

א�.�75א��W�%�Gא��� �;� 40����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

�B�!وآ·�ره وو �ا��¹¸ = �=ُyxº»� :ا½¼ا�� XY°ا��  

������W%�-�א�����<Aً?و< �

 ��� �'57�	� !$"��� �� �,I� Y�7� R� P, !'( J��.%,  XZr �� ��8 o	p 9�(
 �@	� ��< !�'� C��L� ����º� 9��( ,P�)$�� J6#� D7&" �$	� Ju�)i�# ���e� G  -.)6

" :!	)&� }8O	�/5|� ¸UF% �,  �	� ,^��� +� �Z<%¸U�0� �8�, �%:/�  

  �> � �Ë �h /i �@	�  �' �/ �s�b� E���	� En�U	� / J7�	� `7x G:  �/	� .)" ��� °� �� �� �8
 �/�% ,C/8/� R#< -c[|� ��7	 �S��i� G C/8/� C���e� m����� P�7,  �E�b�%  .)�e�

E'7r �'47	,  �2%!h �, !'��)h%,  �7� ��%� !$&X;<% ,!'7 ^�(�%, ^���% �/º�%,   �� mU"
 �� _��$<� /i% ,^���	� !�N��*,  �#� -%�8 9� !*jL�% ��� ��i �� �,  �O� Ëh ��%

�� �)&*,  �#	� P�i���% ,�� !L% /Wi% �6&	� .^�&	� a)r% ,.� .�… �"�	�1�  

 �9� �F cQF ?�  ?�h/� �)�$F Y�7�	� �� $�)f#� Ä8�&* XZr �� !'7� 3$U	�" !
 �$	�%Y�7�	� �� c�F y�s��� D'fh �$	� "c@', X�Qb� E'�< +� J6#�:  /�� �'4	�

-� �&�b��2�,  �#	� ��� ��� +� �DUi% � �/5|�" :?ZS�i !� ^��� P&8�x +� )� -�	� Jf
 �W	� E�� P&8��F , BR@� {% Ù�U	e� G B/'&�* ck �� ¸#�b� C^�(� c~�% 1Z  

e� E�� �'#� ! �U �	w� -��z ��% ,y^ �/6�� �X�� /&( ,!�$'"Z�% , �Ú G !��'Q8% ,!$,   
 �#	� �/Wi% �Þ	�� �X��e�% , �mU_�,  -�&b� /�� c&U	� !�$F :X�i − �(%�� !&−  B Ø �P#<  

  

                                                        
�1@b� �9�¼�	�% o� ,:µ291=� 
�2 � �&b�-�	� �/�� ��� B/5� ��� �/�� ;¤���	� )º� : �$	� -� �&b� ���>�@57,  �.wb� !'&U	� I$£ +� P'��h !	 ,Ñ

E'7r, �@57* G /	%9 P#<:992,ª  �G)*%P#< C���&	�� :1041ª ,�de� P0Zr :G !$¢�* �f#8 =
�1¬302.)#	� C�s� ,�� ,1¬434=� 



 
 

 

א�.�75א��W�%�Gא��� �;� 41����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

}:�% RKZK%,  ?�*�'º� �� ��r� G `$F%:  

 Ì�¹¹¹¹¹¹ �� �q¹¹¹¹¹¹ �( �% - ��¹¹¹¹¹¹ �	� � �/¹¹¹¹¹¹ Ì5�|�  

  

  ¹¹�#�	 �Y�¹¹ ��¹ � ÌO  Ì�¹¹ �� �� �E¹¹ �F �G �J¹¹ Ì7 ��	�  

  

� �̂ � �.�� � ?Y ��¹¹¹¹¹¹¹ Ì�� �!¹¹¹¹¹¹¹ Ì& �U	��� �l¹¹¹¹¹¹¹ �r �%  

  

  � �̂ �¹¹¹¹¹¹¹¹¹¹¹¹ �( �� Ì�¹¹¹¹¹¹¹¹¹ �� �,� �% �. �!¹¹¹¹¹¹¹¹¹�� ? � Ìc¹¹¹¹¹¹¹¹¹ �r  

  

:X�¹¹i 9� N�  
 �, ��¹¹¹¹¹¹ �� �D¹¹¹¹¹¹Ì� �� �. Ì/¹¹¹¹¹¹ �i �%¹¹¹¹¹¹¹ ��)�fÌ# �b�P  

  

   ���$ Ì& �� �¹¹¹¹¹ �� �.� �� Ì��� ?�¹¹¹¹¹U ��) �5¹¹¹¹¹ Ì4�b�P  

  

 � ��¹¹¹ �f�#	� �¹¹¹ �6'�( �D¹¹¹Ì# �� Ì��� �¹¹¹ �� �/¹¹¹ Ì� �� �%  

  

   �$Ì' �U Ì:�� � ��¹¹¹¹¹¹¹¹ �i Ì�¹¹¹¹¹¹¹¹ � �b ?C �/¹¹¹¹¹¹¹' �U �� �¹¹¹¹¹¹¹ �6�1�
  

  

_� -.)6Le� �� �'4	� !U0% /i%:1066ª�,  �Zh%�Z<v� �'4� ,, 
���e� �$U�%�2� =  

 �5� !'( X�i%%�^ / �#�	� ^>��3�" :D#F �#�'� ¤.^ G  7z ,�.� -��0 G 
 �7	� �5�� >�& "�� !��'K §)( ?��4�, y�&�  7z 9�F% ,X���% P�'u� �� !'7�  { �'4	�

"!���@5� �'4	� !'	� ¸�0� -c[|� �� -/'< !:;< �p�( ,!:;@8 /h� ^��8�5�=  
 �Á�� /L% /i%  �7	� C��Z* ��� �W" �� >�&:!  

                                                        
�1�f#8 �: 9�¼�	�% o@b�, �:µ112�= 
�2�f#8 �: c@'$	�% 3$U	�, � :µ26�= 
�3�%  � �4	� Y�7� �� ) ��	� C/5� +� P'��h :,.�K� �� ,P'�(� ��	� P(��� G 3�� ��7	 3n�)	� q8� !&U	� ²%�( G ��

 �4	� �/	� ,��(� �. ��)	� J8��	� 3$(% ,C^�	� 12 G C/8�U	� C+� y�:_Ò ,y��7	� 3'&#* 12 1098Óª =
� ,RU	wb� Js�� :�f#89¬297�= 

�4 � "�	�7� !#� !<�. y)K EF : ? ���� %� 9�F P��.^ ,!� §j$  ��L %�� ,.)f#� ��{ y��	� 9�@	 =P6¬26 ,�
� "���= 

�5µ� ,9�¼�	�% o@b� :�f#8 �:105−106�= 



 
 

 

א�.�75א��W�%�Gא��� �;� 42����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 
 �� �9  � Ì|�¹¹¹¹¹¹¹¹ �[ � Ìc-  �� �7¹¹¹¹¹¹¹¹ �h Û�¹¹¹¹¹¹¹¹' �� ��� Ì� �*�¹¹¹¹� ?P¹¹¹¹¹¹¹¹¹¹  

  

  ¹¹¹¹¹¹ �� �� ¹¹¹¹¹¹ �& �$	� �% ¸ ��¹¹¹¹¹¹ �7 �/¹¹¹¹¹¹	� ��) �% ��8 � Ìe� �̂ �y  

  

 ��¹¹¹¹�� �¹¹¹¹ �' Ìh �Z¹¹¹¹ �� � ?̂ ��  � Ì��¹¹¹¹ Ì6 �E ¹¹¹¹� Ìb�¹ � �Ë  Ì/¹¹¹¹ �i �%    

  

   ÌD¹¹¹¹¹"�F ¹¹¹¹¹ �� ��  Ì	� ��¹¹¹¹¹ Ì7 �J  �r¹¹¹¹¹ Ì7 ? �) ¹¹¹¹¹�� ���¹¹¹¹¹( � Ìe� �̂ �y  
  

¹¹¹ �� Ì�  ��¹¹¹ Ì�¹¹¹ �� ��¹¹¹ �i � Ì/  �. �� Ì�¹¹¹�#¹¹¹ �� � Ì�  �(¹¹¹ �[ �S� �7 �!  

  

   �� Ì# �f¹¹ ��)¹¹ �i ?P Ì/ ¹¹ �h �) Ì_ ¹¹ �� Ì�  �%¹¹ �L� ��	� �̀¹¹ �7 �̀  

  

 �� �& �/¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹' �% ?C ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� �̂ � �% B_� �� Ì) ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �f ?P  

  

  ¹¹¹¹¹ �F �� �̂  �¹¹¹¹¹ �� ?Y�  � �e¹¹¹¹¹ Ì� �E  �/¹¹¹¹¹	� �% ��8 � Ì|�¹¹¹¹¹ �@ �̀  

  

¹¹¹¹¹¹¹¹ �� Ì� ¹¹¹¹¹¹¹¹ �" �" �.) � Ì�¹¹¹¹¹¹¹¹ �< � �!  ��¹¹¹¹¹¹¹¹ �"� �� ÌD ��¹¹¹¹¹¹¹¹ �� �.� �!  

  

  ¹¹¹¹¹¹¹ �(� Ì" ÌJ ��  ��¹¹¹¹¹¹¹ �4 Ì' �* B�¹¹¹¹¹¹¹ �&�  Ì �� �� �$¹¹¹¹¹¹¹ �@ �̀�1�
  

  

!$"��� +� �# Ì7 �	^ �uZr ��% ,,I� Y�7� _�^�6� ��� ,��,  �)7�%  G !�;�
J7�	� ,�6L.�r% ^Z�	� Er�^ Y�)<=  

�ً�%�C�E�4א�����S��ECF�W� �

 � l�4	� P"��� +� !� �X/�$@�8 ��% �\ �mU$#* B_�U�	w�% B.�K� �� ! �U�7 �� �� �P�'57�	
 �# �U �	w� ���4" 9�% ,,/�� �� �X�'Le� −�� !�. − ¤ Ì. �/	� +� I$&8 �,  Ä�)	�%

`@�(;  �$	�% }':;$	� N� ,� �/�* E�}'#W,  �X/* ?P5�'i ?P�'57� ?�.�K� }�7�( ,?����% ?��Q" 
 c��	� ,/6L% J7�	� G !r)<. +� �7�$57	 ,O" G ���	 ¥� ÌFp �8 �'(% ,R5 �	w�!*�U:  

1  �'4	� I$£ +� P'��h ¹E'7r,  G !��4� �8.�&* �� �6�¢Y�jL� PKZK�2�=  

2 Y�jL� P��.� G E'7r I$�b 12 ¹,  ,I$�b� ¦�)h G �� `	�k !'( m¢
	� G ?�/5$�� �@	� ! ��'� C.��� +� `	�� �-.)6#, � /'U� 12 )�% �#	� !� mU$"¤��3�, 

 �/	� ,��%!#� YjL +� �P<�.,  �/	� y�� ��=���	� y�� N� µ�W&	�% Y��  
                                                        

�1:µ� ,9�¼�	�% o@b� :�f#8 �113�=  
�2�f#8 �: 9�¼�	�% o@b�, �:µ106�= 
�3�f#8 �: 9�¼�	�% o@b�, �:µ107�= 



 
 

 

א�.�75א��W�%�Gא��� �;� 43����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

3 � ¹D'� PS���<% RU:� )�" �� P�)f#,  �/	� X)0;� �6'( ¸M��8,  �JK _�^���	��, 
,�Z�	� P	)6<% ���he� 9�'� m� ES�@b� �� cQF G E'7r I$£ �\ �p�h  :�� ��<%

"	�% 3$U	� y�$Fc@'$"�1�, :X�i �'h Y�7�	� X�)i� �� .)64b� +� �65f" /i%  
¹¹¹¹¹ �� �� �F �¹¹¹¹¹ �$ �y�  Ì	�¹¹¹¹¹ �U Ì$ �3  �% �$	� Ì'¹¹¹¹¹ �@ �c  

  

  ¹¹¹¹¹¹¹¹¹¹¹¹ �< �5 Ì' �$ �!  �%¹¹¹¹¹¹¹¹¹¹¹¹ �4	� Ì� ��  �	 Ì7¹¹¹¹¹¹¹¹¹¹¹¹ �& �/ ��8  

  

¹¹¹ �i Ì/ ¹¹¹ �8¹ � �Â  �#¹¹¹	� Ìf �J ¹¹¹ �� �+ � Ìb� ¹¹¹ Ì4 �6 �.)  

  

  ¹¹ �� Ì�  �(¹¹ Ì[ �7 �!  �$	� Ì'¹¹ �@ �c  �	 � Ìt¹¹ �� �.)� � � �2�
  

  

4 /S�&�	� G Cc�0 C/'Wi ¹ :�6�7�� G X)&8  
¹¹¹¹¹¹ �0 �Z? C¹¹¹¹¹¹ �� �+¹¹¹¹¹¹ �<  �' �/ �  � Ìb� Ì�¹¹¹¹¹¹ �< �7 �R� � �   

  

   ßE¹¹¹¹¹¹¹ �F �% ¹¹¹¹¹¹¹ �� ��  � Ìe� Ì� ��¹¹¹¹¹¹¹ �' �Y�  �R¹¹¹¹¹¹¹ ��� Ì¢��  

  

 �� ��¹¹¹¹¹¹¹¹ Ì5 �/  � Ìv� � �à ¹¹¹¹¹¹¹¹ �� �/ Ì� �_  �#	�¹¹¹¹¹¹¹¹ �f Ì��  

  

   �% �* Ì) �h �/' �,  �% Ì� �)  �r � Ìc  Ì	� �� �Z Ì��3�
  

  

      5 }'�	 c�0 o@#� ¹,  ,�i ,�Í !5f" �)f#� o@#� )�%�, � !'( �Fp �
 �À�|� !7�U8  ?�"�'h�% ,!� �@�" ��� N� !���h� P8�/� ��  ���$8���he� �� YÊ	 !'( »�4� =  

:?ZS�i �� /5�� ,�/� /i%  
�¹� �/ Ì� �_  �� �� Ì5 �/  ���  �(¹ Ì$ �3¹  �" �f¹ ��� �#¹�  

  

   �( �5 Ì# �!  ��	� �L �% �¹� Ì~� � Ìc  �% �$	� Ì@ �6 �E¹¹¹'  

  

:X)&8 9� N�  
 �( �U �r � ��� �   Ì	� �� � ÌO8¹ �� 8�¹ Ì �Â �_  �h �s �# �  

  

   �% �p �� �¹¹¹¹¹¹¹¹¹¹ Ì� �/  ��¹¹¹¹¹¹¹¹¹¹¹ Ì: B}  �% Ì	�¹¹¹¹¹¹¹¹¹¹ �� �Z ��  �8¹¹¹¹¹¹¹¹¹¹¹ �� �X)  

  

                                                        
�1 !&'&�$� ��i% y�$�	� ��� m�x /i% � :,^�Uh� /h� )�%=�F%�	� ���	�/�� �@h 
�2:µ� ,c@'$	�% 3$U	� P�/&� :�f#8 �15� 
�3:µ� ,9�¼�	�% o@b� :�f#8 �114 J'����� �'4	� ,�'57* �6h2 /i% ,�6'7� }'�	 12 �#	 :X�i �'h �

�=-c[|� /��h �� 
�4:µ� ,c@'$	�% 3$U	� :�f#8 �15�= 



 
 

 

א�.�75א��W�%�Gא��� �;� 44����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

¹¹¹¹¹¹¹ �� �+¹¹¹¹¹¹¹� Ì|�  �¾  �	 ��¹¹¹¹¹¹¹¹�# �� �¹¹¹¹¹¹¹ �� �c  �� �&¹¹¹¹¹¹¹¹ ÌW �/ �"�  

  

   �� �7¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ Ì' �! ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �F �Z ¥� ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� �L) ¥j  �% �i �7 �E¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹'  

  

 �( �#¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ Ì� �/ �� ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�� � Ìv� Ìh �� ���  ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹Ì# �/   �� �&' �*�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�#�  
  

   �� �� Ì( �� �̂ ��¹¹¹¹¹¹¹¹¹¹¹¹¹ �" ¹¹¹¹¹¹¹¹¹¹¹¹¹ �� Ì� ¹¹¹¹¹¹¹¹¹¹¹¹¹ �k � Ìc �,  �� ÌU¹¹¹¹¹¹¹¹¹¹¹¹¹ �[ �X)  

  

7�U8 �� �Fp G á58% �À�|� ! ��	� C.�8� �F�8 JK , X)<�, �%�\�^,  �65$�%
 �W	�� ��	� +� CZ X)<�,  �³	�% �Ö �W	� +�  �Fp +� V;8% ,J6'7� �� 9�)n. P���

,/7�% !5<�, :X)&'(  
 �% ��¹¹¹¹¹¹¹¹ Ì� �/  �% �̂ �²�  � Ìu�¹¹¹¹¹¹¹¹ ��� �5 �� ¹¹¹¹¹¹¹¹ �x � �� ¹¹¹¹¹¹¹¹�#	�  

  

   �� Ì9 ¹¹¹¹ �" Ì� �F ��  �{�¹¹¹¹ Ì< �J  � �I	�¹¹¹¹8¹ �3  �"¹¹¹¹¹ �& �X)  

  

¹¹¹¹¹ �( Ìk� �U Ì�  �	 �# �g� �5¹¹¹¹¹ �6¹¹¹¹¹ �� � ß ��  �%¹¹¹¹¹ �	 Ì)  �L¸¹¹¹¹¹�#  

  

  ¹¹¹¹¹¹ �� �+ �"  ÌU¹¹¹¹¹¹ �@ �! ¹¹¹¹¹¹ �( Ì	� �� ÌU �)  ��¹¹¹¹¹¹Ì# �o  � �¢ �E¹¹¹¹¹¹'  

  

 �� �º¹¹¹¹¹¹¹¹¹ �") �� �¹¹¹¹¹¹¹¹¹¹�º ��) Ì� ��  � Ì|�¹¹¹¹¹¹¹¹¹ �[ � Ìc �- ¹¹¹¹¹¹¹¹¹¹ �L �/ �"�  
  

   �%¹¹¹¹¹¹¹¹¹ �( �j �9 �  �% �x¹¹¹¹¹¹¹¹¹�# � �� � Ì�� �/ �/¹¹¹¹¹¹¹¹¹8  �" �j �E¹¹¹¹¹¹¹¹¹8  

  

9�¼�	�% o@b� y�$F G ²)��� o@#b� ���% ,!	�i �� �r� N��1�=  
6 � �� P@�$&� Ä�)	� G P�)f#� ¹ �O	� �8/|}8�2� P�$�� G C^)L)� ��% ,

:�6�7�� G X)&8 ,^�Uh� /h�  
 �"¹ Ì@ �$ ÌU �$ �3  �#¹¹	� Ìf �J  ��¹ Ì<� �J  ���  �" Ì�¹¹ �$ �/-  

  

   �% � Ì|�¹¹¹¹¹ Ì5 �/  � � �â  �K¹¹¹¹¹�# ?Y�  �L �Y�¹¹¹¹¹ �" �" �¹¹¹¹¹ �� �;�3�
  

  

7   �$	� G !$�)f#� +� 12 ¹/'h)�4�=  
8  �/S�Wi ¹  ��	� 1/� G X)<�,  ��|�% Y���t	 ¥_Z<���%��, o	p ck%�5�=  

                                                        
�1 :µ� �114−117�= 
�2�f#8 �: b�:µ� ,9�¼�	�% o@118=� 
�3 � ?Z&" ���% 12 �)�£ �� X%e� Yj�� q'&�$� ��i �'h ,-c[|� �Z@	�/�� :.)$F/	� �'4	� ^�Uh� /h� �� 

 ,E'7r +� -c[|� �'4	�"C�Fj	� :y��% ,P�/&b� :y��," =�6�< P#8/5� J'&8% ,C�'|� /'i +� X�j8 { )�% 
�4c[|� �Z@	�/�� .)$F/	� X�i � �½/L% :-P|�0 ck �6#�	% ,���	� 9�Q� P�$�� G �,  �� �½Y��i ��58 {%

Y�³�{�% ��~� C�QF= 
�5c@'$	�% 3$U	� �f#8 �, �:µ15�= 



 
 

 

א�.�75א��W�%�Gא��� �;� 45����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �47	%CcQF �%�$( �',  ��U$�%CcQF P�)L�% P7T<� !	% ,Pi,  �$8 {��^Â	 ��&b� m@�1� ,
 �{/8 !fUh% !$6(�4� 9� :!*��Z* ��� X�i /i%!�$F �� �QF� !57� +� 9�2�=  

�ًG��C-EEES3�Tو�W� �

 -c[|� �� �'4	� C�(% D"�F−.�� !� −   '5~� P7'	 Y�4�	� /�� G �Q	�� �	
P#< ���|� Ps|� -p �6� �� �8O�	�%:1061ª, !� �J:� B»�� �ÌK� o	p%,  �� B�5�

hv� j��" �Q	�% �/�6�� P��.�% ?���� R"�� �(^% , ��&5  "/8/�� C/7�" ,^�/L�% !*Ú�
�6�@��3�=  

  

                                                        
�1:µ� ,9�¼�	�% o@b� :�f#8 �315 mL�8 �6#� !� �)L% �'47	 P7T<� �� P�)5¡ �Fp �'h ,��/�� ��%  �

��� �½�r� :X�i% ,���f� G �6'	 ¡ �� 3	�W	� /5� �'4	� ,�'57* !#� �6�¢ �$	� P�)Le�% P7T<e� P�)5
=-c[|� /��h 

�2:µ� ,9�¼�	�% o@b� :�f#8 �118�= 
�3:µ� ,9�¼�	�% o@b� :�f#8 �100:µ� ,c@'$	�% 3$U	� ,�30�= 



 
 

 

א�.�75א��W�%�Gא��� �;� 46����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

�א���������
	א�	 	
	�����ٍ%	�	א������ 	

 ّ �¾� ��  � �F�F و\B XÀ´ا��°XY ا�¦ول: HKÐا�I و��Àv إ

Aًو?-ES%א�	R�W� �

 -c[|� Y�#º� �� Y�)< , �-c[|� 1O� {� ! �5@8 � �y�$�	� ��� �Fp �� �m'¢
�'47	 JL�* �� EF o	�F% ,J�ck %�,  �	w� �Fp% �5@8 � !*�U ,-c[|� 1O� {� !

 �#	� aZk +� �̂ )L)b�  �9 �)#�	� )�%=�@  

�8Â#	� _��U" �̀ h�0 ,�Fp%�1�  :9�)#�	� ��\" I$£ +� �-c[|� 12
E'7r,"  �W	� /�� ��� ��� ��'4	� ,�Fp /i% ��	� §^�Å7����2�  �8/8�b� ^��.� :!��$F G

R�b� /��b� >��� J6U	�3�  I$£ +� !h2 G �-c[|� !	�i ===" :!	)&� ?C ���
"E'7r, " �-c[|� 12 G ===" ?C ���%=  

�ً�%�C-.�U��V2�-��+%�W� �

� 9� �	wb y�$�	� P�@" _��K �J�� �� �$�* !U  ��'&	� �h��	� +� `z �$	� X��e�  

  

                                                        
�1 � :�f#8  :µ�161� 
�2 �/�� ��� ��� �  �H�� ��� �/�� ��� �§^�W	� ,� ��x Eh�@� /	%�#5�� �� /�� �� J'� ���� �'4	� �� �r�% , 7, 

-/'7�	� /5� �'4	�% , �$	� G �L%e� P�)f#� +� 12 :!*�U	w� ��/'h), 2�� ��{ R$b� E�|� 12%, 
:_Ò1138,Óª � ,.)#	� C�s� :�f#8 = 5~�� /��he� Eh�@� a%��� ,�i%1¬504 �'�'	 �Z��% ,�

:µ� ,-%�j	� ����7	264�= 
�3� �1¬228− 257− 343�= 

 

���� א���
	א�

 �	א�������	�����%



 
 

 

א�.�75א��W�%�Gא��� �;� 47����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

�\;  ?�cQF p�  �	w� c�	 `$�	� `@#* �� �&�M� 9� D	%�h o	�	 ;�6'U ��� P�@" �� q
 �R�* ���	� XZr ��% ,-c[|� �'47	 y�$�	� �	wb !$�@" 9� H  �o� { P�'�0 !U 

�6'(,  :,)L% C/� �� o	p%  

1  �	wb� J<� _��K� ¹ �P'�~�� y�$�	� �@" m'¢ +� } − G �6'7� �_/5$�� �$	�
q'&�$	� −  �*�% :+� �6i�U"E'7r I$£ +� -c[|� 12"=  

2  �#	� �� X%e� Yj�� P8�� G Y�L �� ¹¹ Ä'U|�/�� :p�$<e� P�$�5� C^)L)b� P�@
 ���� �� 3	�W	� /5� :�6�<�" X�i �'h ,P#F)@� H�j�	� �W" �� .^�&	� /�� �� J'� :!  

" �'�b� �� �6$�@" /i �Á�� P[ +� ,-c[|� �� �'4	�  3	�W	� /5� !@U#	 !�*�F /8
�".^�&	� /�� �� J'����� ��=  

3 !5<� �Fp �'h ,!@U" �'4	� !� 1 �Ô �� ¹¹¹,  �R�% �O	� ��� 9�  G o	p% ,!	 1
 �[	� y�� ��0 P:;@� �� !Q8/h G 9� �[	� Pc�� 9� :X�i 9� N� ,!#� 9)5[b� 9p� 

 !#� ,�r� /i% ,���\ ,�'57* , ��i�% ,P"%/b� G �� +� E'7r �6'( /5$�� P:;@b� ,��%
 �#	� !#� �r�% ,C^��� �'4	� �7	� Ô� �@	� E0%� ¸$h ����% ,>�& !�'� N� /#

 �@	� �7	� J'����� !#� �r� -�	� -.)6#� /��	� �6#� �r� -�	� :X�i JK ,>�& �� c&U	
�>�jU	� -c[|� ���1�=   

4  ¹�)�@" -c[�7	 �)¢�* �� `7k� 9 � h2 !	 ?� E'7r I$�b=  

5  ��48 �� ^)L% �/� ¹ ��0 G o �#	� ,�� P �x� �'( P�@=!'7� D�7  

                                                        
�1:�f#8 � ,C�i�@b� :y�� N� 37W	� :y�� P8�/� �� ,E'7r I$£ +� -c[|� 12 :µ�117−118� ,

 �4	� P�¢ :q'&�$� ,P")i�� c$@L�� P	�<. ��%:P#< `i�b� P���s� D4i)" ,}2011=� 



 
 

 

א�.�75א��W�%�Gא��� �;� 48����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

6  ¹� �	wb� ��� 9�L �� RUã%�  �	w� G ,%�Fp ,/��J½�U,  /�� :J6#�% ,!#� �)7&"%
" :!��$F G -.�W�e� o��8Â#	� _��U,  -c[|� 12 +� �#Ui%% ===" :X�i �'h  

  
  

 �jU	�< !� ¤;� { 12 )�% ,E'7r I$£ +� >� �$	� E6���n Y�jL� P��.� G X%�#"�1�=  

7 9�Q� �'4	� !#�� ,�Fp �� ¹  �-c[|� �� ,/	�)	 !$ �¢�* G,  P7¢ �� 9�
 �	w�.�U<� P��.� G E'7r I$£ +� ?�h2 :!*�U�2�=  

8   ��� ¹¹ ?��)5� �'�'	 G Y�7�	� /#� �* �)* /i !,  �j( G% 9�−/8/�� C/7� −  ?�0)Wr, 
 �@	� �� �}7~� ��~� ��� Ei�#* ,I$�b� +� ?�h2 �-c[�7	 9�}7, ,%�Fp%  G

 �	w��$( G% J½�U �/� �F ,J�%!� ÌDK ��� �#�)8 N� ,^�Uh�% �'4	� P7S�� �3�=  

9  ¹ �#	� 9�b� R$�@ �$	� G R*/5$�R*^)L)b�% ,q'&�  P"�'W	 �#x)	� ��b��
Ji. D� ,9�%c&	�� _�x)��b�% §)i�	� J'��*%: 107 Ã ¬�Ji.% ,: 108 , Ã¬� 

6#� P�@" EF �r� G y)$���: " �Á�� ,�"/L% �� ���  �Á�� ,�"/L% �� ��� :X�i �� 
 �'< !���L"R�� !� JF�8�% �� �#�U" -c[|� �� -/=   

C�ًG��-EW.��X3�S)���W� �

 �'4	� o	p N� .���" :X�&( !��$F P8�/� G -c[|� �� ���e� m����� D#F �
 �@	� �#��4� �8�&* �� /'8�&* I$�b� �� �$�@" C ���x +� D�$F �'4	�F ,P'�	��� C^�

 �@	� ��< C�s#	� °� �7	� J'����� �'4	� ^�/�e� °� ,�'57*% ,-.)6#� �'4	�% ,>�& /5
                                                        

�1:µ� :�f#8 �161�= 
�2:µ� ,9�¼�	�% o@b� �f#8 �107�= 
�3/Wb� :�f#8 �:µ� ,q��@	� .107�=  



 
 

 

א�.�75א��W�%�Gא��� �;� 49����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �4	��6�$�	��� �E �6@$	 §�.%� G o	p mÌ¢ G N��* �� �_ Ì� ��$<�( ,-%��,  ��.% DUn� �
 ?�T'� �6'	� X%e� �#�'� 12 ��;  �@	� ��< �'4	� :-�"-.)6#�1�=  

_��«¬ªح ا_Â 4¤ �ُÑ,Æ� :4V�©ا� XY°ا��  

 �7�$" �*� -�	� y)7<e� �#	 ��* 9� ��58 �$	� ��&#	� ��� �� �#� J� !�� �'4	
:!h2 G -c[|�  

  لغته: أ

 �< P�7� !h2 ��$58 �7 �@ �j	� )4|� �� P'	�r ,P76<% ,P&'i^ ,P ��$$b�% ,/S � m
 �7�$	� �� 9�'he� �� cQF G /�$�8 !�� ÄhZ8 !hO	},  �$	�%/'&�,  yZs$<�%

 ��( `�W8 Ù�U:��6=  

  ة 2 1حهتناو- �لمذاهب الفقهيّ ب: 

 X%�#*�	��� `��b� -c[|��,  ?.^�" {� `���b� P'&� N� c48 {% ��% ,�
:�u%�#* �$	� `���b�  

1 P���W	� `���� ¹  
 C^�� )�% − �'� �FD# −  ���$8 { �#	� G {� Ju�)ie » ���* /i% ,c@'	� .j »

 �i +� �8/|� /#� J6���bP:;@b� ,�� N� .��;( ,E*�&	� P�)* X)� !	)&� :" �o� {%  �9� 
5� J7@b� EÌ$ �i �O	� /��  '	 Cc�F ?�"�%/� ?�/ �i G% ,�6#� Jf�� � p�U"�% !$�)* X)�

 �W	� R� aZr !'( /'�)	�J�/�� ��% P���" �W	� R� mi �)	� aZ~� N� .��;( , P���  

  

                                                        
�1:�f#8 �  �/&b� ,E'7r I$£ +� -c[|� 12 �j	� y��% ,P�:µ� ,C�F111 c$@L�� P	�<. ��% ,�

:P#< �6�< P���s� D4i)" ,-c[|� �Z@	�/�� :q'&�$�2003=� 



 
 

 

א�.�75א��W�%�Gא��� �;� 50����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

P:;@b� ,�� G�1�=  
2  �$	� `���� ¹ R���  

 �9� +� !�ZF /#� o	p%  �/	� �� E5� P7i��	� �Q	� P8 ?�/��W( �7� .��;( , 9� N
 �@	� Y�6&U	� X)i )� ���P���2� =  

3 ��	��� `��b� ¹  
 1O8 -c[|� ? �I$£  X)i �F�8 { `	��	� G% ,P'�	��� `$F C/5� ��

 �/$�� �p� {� J�ck  �"�% ,aZ~� �F�8 � �'< { ,`��b� Er�^ aZ~� +� j aZ$r� �
,�'�Z* %� ,o	�� X)i,  ��	� �Fp%_�8�%,  �$	�%+� _Z8%; �� J�ck X�)i�% ,P"%/b� 

`��b� Y�7�=  
 �� :P:;@b� G ���v� X)i aZ$r{ ,�Fp X�Q�%�%2 �� �Fp �  �/	� y)L% P8

" :X�i ,P7i��	� +�* 9��r P8�#�� 9)� ?; ?�/5� P7i��	� E5� { o	p ELt( ,,  {�
 �l$&8 { -�	� /5�	� 7K ·7� 9� ��U	� ÂF% ,P�)�;��% ,PUS���F ,!#� �/	� � ,P8

�~�F o	p J��(; P7i��	� !75�, o	�� mL. !'	�%"�3�=   

 �$r� /i !�� :o	p �� ^)W&b�% ��)�	 ;�6'( µ�Wi { �$	� /5�	� 1��L G }7
 �%� X)&8 9�F o	�( ,}	�$b� �� ?{: � �67&� 9 �JK ,>��� X�� G X)&	� N� mL.� : ��

P7i��	� +� 9)�* �)�b� X)&	� )� ���% , X!'7��4�=  

                                                        
�1:�f#8 �  :µ�103=� 
�2:�f#8 �  :µ�348=� 
�3 :�f#8 �:µ�347�=  
�4:µ� :�f#8 �347 �=  



 
 

 

א�.�75א��W�%�Gא��� �;� 51����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

���v� -�'57$	 9�F �p�% o	�� −`6��% J<�&	� ��� − {)i9,  �¶�F�8 !"�(
 �/&� ?�� �� X)i ,o	p X�Q�% ,`	��	� G J<�&	� � :!	)i" �/	� G }7$r�% �-� G P8  Di%

?9)�*,"  �/	� !'7� :J<�&	� ��� /#�( G _)b� Rh% ,1��� G P��0v� Di% G P8
 �#	�Rh :`6�� /#�% , U  ��	����1�=  

 �R�% �9�   �#Wb� �#�	 ;J<�&	� ��� X)i +� ¸4� } �L�8 � ! ��% ,�6#'� 3 ÄhZ8 �
 ��� !'7� �Ë	��  '	 ! C.% 9)�8 9� ?Z'	^ X)i +� X)i J8/&*  �'�L.� +�,/#� !$=  

F�8 /i% ?{�)i� � ,�6#'� 3'L�* 9%^  �� P:;@� G J<�&	� ��{ R	)i �Fp /&(
F �p� E*�&	� +� `z ��< o82 9� �1.�L% m  �°�h %� !@U" %�  B»��  E� ,1��� /��

 �l$&8  �/	� }W" !'7� %� !#� ?��� R	)&	� §�< /&( ,J<�&	� ��{ 9{)i ,?P8,  �R�8 �% 
 ��	��6#� 3L��2�= 

 ��#8 /i% ?�"�'h� !  �$	� %j� +� ��	� %� E8%; G D�@8% ,P8�%�6[�� �r«� G �F ,
� +� _Z8%;* ´ZK !7&" /L)8 E'$&	� G P"%/b �W	� R�?P��@&	� !'( `Í E� ,RU, 

 G �F�(/h�  �$	�!�� _Z8%; � G o	�� X)i �$	� j�8 �% ,P"%/b78%;R «��8�r�3�= 

�8�r«� `��b� Y�7� ��� X�)i� X%�#$8 /i%,  9)8^�/��	� X�i :!	)&F− :-�
�<� Ö�&	�E'�, y��)	�/�� Ö�&	�%, J�ã��f"% −" : 1�x ���	� .)4i q8��� �'

�Z�Ý	 ?�/Wi R57@b�, J6[�� o76(, "!¹¹¹¹¹� E¹¹$i�4�= 

                                                        
�1 :�f#8 � µ�:112−113�=  
�2 :�f#8 �:µ�159�=  
�3 :�f#8 �:µ�402−403�=  
�4 :�f#8 �:µ�146=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 52����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 /i% �X/$@8  �/L �8�r;$b� Y�7�	�� 9�'he� ��� G -c[|� �'4	� ?�  G
`��b�, F:!	)& "!	)i E548 :���4� ��� X�i:  �#	�F 1���% U	�� �p� �� ,w�%  +�

 m5( ,,)�"% )[� m�i �$	�	�w m�&* /�� �7F J�J6"�1�=  

3�U#|� `��b� ¹  

 �{� -c[|� �'4	� C^�� _�L �/$�� �p� {� PU'#h °� `��� �F�8   m� !(Zr
 ?{�Q� ^.)"% ,o	�� `���  ,o	p +�)�% " :!	)i �7� �� E&�	� G }7$r� /&( �� !

?/@�� ����% o	�� X)i )�% ,`7&	� G :E'&( ," �O	� E�� P °� X)i §�< JK ,²
,PU'#h  ��	� G )� :X�&( �F +�% ,¤� ���2 J�h �#�#8 R	)&	� Z  �� }7$£
�r«��2�=  

4  �4	� `��b� ¹��(�  

 `��b� 9� �"�Fp 9� q�<�p� ,�F�8 �U#|� 9�F ,aZr ��#�  ��e� o	�F%
 �#	�� �4	� `��57	 P�@ ,��(�o	p X�Q�:  �F G �/	� P7i��	� E� P:;@� �R�( ,P8 �9�  
 �4	�9)	)&8 P'�(� G o	�� X)i aZr ���% ,cQ�	�% E'7&	� G �675�� �9�   P7i��	�

 �Q	� E5� ?�/��W( �7�3�=  

 o	�F − ?�[��−  �4	� �� _�'º� N� 9�'he� ��� G c48 :X)&8 ,��" �65f"
 �4	� ��� �'�(� �$$	� �6i�<% ,P�S�"�4�=  

                                                        
�1:�f#8 � :µ�174=�   
�2 :�f#8 �:µ�296=�  
�3 :�f#8 �:µ�348=�  
�4 :�f#8 �:µ�182=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 53����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

5 ��#|� `��b� ¹  

 ��-c[|� �'4	� +� ÄhZ8 �  ���v� X)i �F�8 { ! �	)i q(�% �p� {� /�� ��� !
 �X)i  �Q	� P5Se� /#� :o	p X�Q�% ,P��.e� P5Se� X)i ���% :!	)&� o	p N� c4'( ,PKZ

 �'�%O� +� �8/|� :X�&( ,P��@&	� P"% �5Se� �6'7� m¢�P��.e� P"�1�=  

�ً�%�CW�>א���K�-LM	�7��8�Y��Z��7���� �

1 b� �l" �12 �G ��'4	� ��/�8 ¹¹¹¹ �!	%�#$8 �JK , �I$�b� ��� �l�#	� ��F�'( , �I$�
 �O	�� �$	�% �1 �	/� , BE6< By)7<�% , BP�n�% B_�.���� , �3'n) ?�$F�< , �ES�@b� ���� �G ?Z

«� �6[�� �G=�r  

2  ¹ �n)8 ,���'� X%�¼% ,E'7r C.��� 3�6��n%  ?�"�'h� E'7� X%�¼ !h2 Y�#d�% ,
��F X�i �p�� ,C.���	�, �% ,?��F E&8  !	�Q� :E'7r X)i /#�" �7�� }7M� 9�}" X�&( ,

-c[|�: X�i �p��: }7M� 9�, E&8 �%: ?E$i 9�,  :!	)&� o	p +� `'z%" �9e 
C2��b� E548 aZ*v�,  �$	�% ��@ ���% ,` � �"�( E$&	�Á&( C2��57	 .^��$8 �"�2�=  

3  ���$8 ¹ �* _�.���	 » �� ,E'7r I$�b ��r� �@" G ^ �	/8 ���% +� �#P�< 
!�Z�x�, !$"��$<�%,  +� �QFe� ,^�$�� 9�F 9�% ,I$�57	 P�@" �� �QF� +� ,^�$��%

 �j7	 ,�Fp E'	/� ;-��k ��� P�@" �{� /L)* { �$	� _�^�8�\ �3�=  

 ¹¹� �R�8 �y���v� �'h �� �@#	� R� §�U	� :!	)i G �F , &(" :}#Wb� X) Ba��	   

  

                                                        
�1 :�f#8 �:µ�378=�  
�2 :�f#8 �:µ�104=�  
�3 :�f#8 �:µ�372=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 54����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

q�7� ��  −� Â�� �Z	� − :�@#	� ��� G% ,E��( J<�  ?�&�7��  − �Z	� 3$U��−  PU0 :-�
 Ba��	 :-� ,a%��b� ./W57	  ?�)U�  ?�&7��"�1�=  

 �R�8 ¹¹ y �#	� aZ$r� �66'L)$� �)&8% ,�6[�� �� �@,  o	p X�Q�% ,�u)	/� 9�'�%
 − ?�[�� − �U�7	 ,�Fp /#� : ��� C.� ?�#'#L E$i �� +� `Í { �  ?�/�� %�; /#* E� �&h G y �R� ,! 

 �9� ��� P�@" " :��% ,C^�8� �6'( -��kR#L G D�/"%, q'i.%,  �'4	� X�&( ,"��p%
 :-c[|�" �#	� ��� G ��F ��	� C^�8j� �@��,  ��	� G !L�./"{ ;/��	� ��&<�%q'i"�2�=  

 �L�8 ,��" /i% ¹¹ ¹L9�'he� ��� G �6#'� 3,  Rh ,P&��@	� P:;@b� ,�� N� .��� �F
i :X�" �W	� )�%y�)"-��k ��� P�@" :-� ,�3�=  

 ¹¹ ^ �X/$@8 �r«� �6[�� G%  �	^e� ���� �O	� X�)i� �� P �'�L.e 1 � P�@" P
% ,��r� +� �O	� X�)i� §)@8 �7	� G 1 �% ,ÄU �R�8 �8)�" o	p !'L)*  ?�  �'6&(% ?� ��e�% ,

!'	� C.��v�� D'U$F�( ,X)�8 o	p G=  
4 S�@b� ��� 1O8 /i ¹¹¹}#Wb� �ZF G ��^%.% E�i E;  ,�r� �Z�	 �6$�<�#b

� !��" }#Wb� ÄU	 N� E0% �p�( ,P&��< mn�)� G !h2 /i !�� + ,�Fp /#� :!	�Q�
 �@	� �� µ�W&	� P:;@� �l$&8 !"�( ,9���  �l$&8 �F !#�  ;?�"�%/� ?�/5� E*�&	� Ei��	� ��

 !	�r^v �@	�" :-c[|� X�&( ,!@U" +� �� �/&*% �@	� +� �Z�	� �!iZx G 9���, 
!*���j$	�%, ,^)&�%,  �W	�� !���r% �/&* -�	�% ,CZ_�8�#�� !�j78 !�� �, q$�	�%, 

 ��	�%§Z,  !�j78 {% ,^%/|�%v�.��i  ��"% ,"^)&�	�%m'�	� :y�� G ,�Fp !�� N� !�4�=  
                                                        

�1 :�f#8 �:µ�126=�  
�2 :�f#8 �:µ�372=�  
�3 :�f#8 �µ�:372�=  
�4 :�f#8 �:µ�108=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 55����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 − J'@&* XZr �� ,}#Wb� C.��� �o( X%�¼ !�ZF SjÍ%$PT'� +� P  %� ,��&"
 �'SjL %� ,ES�@� �9� :X)&8 9� %� ,_� !L%� +� P:;@b� E�L }#Wb�,  G �r;8%

 ¥9�@"� `7x �p� �� P:;@b ,�Fp /#� :o	p +� X�Q� ^ ��8� ��58% ,�67'WU*  ?"�@"� �
}'@�, !#� y�6(, C.���F%" :E'7r X)&8 ,_�( }'@�, y�6(, !�7x%,  �6#'�%
C%�/� ,"2 G -c[|� �r;'(�6h, 9�'�% !*.����#�8 :X)&'( , �9� :  }#Wb�  

 −�� !�. − E�L !L)	� :!L%� PKZK +� P:;@b� y%�u� m� C.��v� :X%e�,  )�%
_�� ¸$h !�7�8, C%�/� �6#'�%,  �@	�� !'7� C.��v� :>�Q	� !L)	� y�6( ,!�Ë'	 }'

!#�, ��% _��% Á&< ¸$h -�z X��, !'7� c48 9� :�	�Q	� !L)	�  �@	��Á&( }', 
C%�/� �6#'�%,  �R�8 �J �K ��% ,_�( �E�	 J�|�   �� !L%!L%e� �o� {% ,  �9�  ,�� EQ�

 �$	� �* _�'@&+� R�  �)W*P:;@b� .,  ?�6( �656(%  ?��'�0�1�=  

6  ¹¹ �9�  �4	� �-� EU�8 {% ,P57F P57F I$�b� Ù�U:� m��$$8 !h2 Y�#d� �' PfU	; 
 �"� :X)&	� ��58 E� o ,o	p o#��e !h2 �� I$�b� Ù�U:� m5Í 9� _^.� )	

 �O	� �� ,ck G /L)* ��7i P8j� ,��% ��% ,��re� 1% �'58 � �O	� j1  − ?�[��−   Y�L !��
 ?�L%j�  ��;F �$b��=/h�% Y¦ �  

 �&�*% !F�./$<� ¹¹ �#Wb� +� ES�@b� ��� G !�}  

 �o� {  ��./$<Z	 !7 ��w* P"��� -c[�7	 9� ,Y�7�	� �� ,ck +� ` �&�$	�%
 ?�.)�� D�n� ¸$h % ,!h2 m��$* �b ,/#� C. ��&� ���* /i. o	p G  �U$�" mn�)�

:��/h� ^��8��  
                                                        

�1 :�f#8 �:µ�151�=  



 
 

 

א�.�75א��W�%�Gא��� �;� 56����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �#	� X)r^ J�h P:;@� +� !�ZF /#� }#Wb�( ,)U�	�% E$&	� G Y�@− !�.
�� − Y�U'$<{� 9� �Fp  �#7	 � ��%�@8 { 9�% ,�K�8 9� :RxO� �%O� Y�@ ��  ,`0��

 ?�x2 -c[|� �./$<�(  :X�i% ,�r�"¸&�(  ���Fp ´�8 9� )�% :�	�K �2 !'7�
 �$	��`'W�, P6L �� _�)re� �� ?�� �³h�  ��e� ��t	 Ñe� 9e ;  �$	�� ´�8 { ,`'W�

 �/�� o	�F%P6L �� C  ��e�,  �j	�%PL%"�1�=  

 ?�F./$@� ��r� P:;@� N� -c[|� .��� /i% � !Q8/h /#� ,!'7� P5W� �
 �/	�9�8�� 9)�* ��� Y��,  �¾$h�( ,9��� %�  :!	)&� ,P8j�� m(^ �j$	� �� �F�8 � !�� !'7�

 ?ZS�i E<³@8% ,P5W�	� G ��h� ��e9��;� P5W�	� D$�K �p�( :,  ���( �� +� D�Q* �
N%� y�� �� P8j�� !'7� D�Ð�2�=  

 − «� ���	� G ,/s" /i% �#Wb� /&$#8 �r G �F ,}" :!	)i�&� ��	%  �#Wb� +� }
 �8 9� �� �/ �6'( µ�Wi { �$	� 1���� �� PUS���,  �l" �F "��ck% P"%/b� G o	p +��3�=  

 ��% ��� ,!	 ���U$	� ���#8 �/i !  �#Wb� !'	� `�p -�	� X)&	� 9�'� N� c48 �� }
 �")F �'h ?��L�. !,  ?�.)64� %�,  ?�U'�n %�, |� )� �F ,o	p N� ��% �b ,�Fp /#� X�

 �675¼ E� ,P8/	� !'7� D�Ð − ?�[��− � �p� �̂ w8 �% _�?!#� Á&@* ��� �� ,��, 
 �#Wb�% ,9{)i �6'( P:;@b�" :X�i �'h ,�)&@	� �/�� X)&	� +� ¸4� } Á&@* {%

,Â�	, !*)� %� �9� -c[|� �F�( ,"  ��	� X)&	� +� ¸4� }#Wb�`��b� G 3L��4�=  
                                                        

�1 :�f#8 �:µ�229=�  
�2 :�f#8 �:µ�118=�  
�3 :�f#8 �:µ�198=�  
�4 :�f#8 �:µ�360=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 57����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �X/$@8 o	�F% � ��� G }#Wb� !'7� ¸4� -�	� X)&	� 9�'� +� ,ck �ZF �
 �X/$<� �'h ,ES�@b�  �@	� !�'� �Z�� ?�#'#L yÐ �5'( ,-.)6#  G )�% !<�. +�

 ��� ���!,  �'h À��( ?�,  �9� +� E'7r ¸45( ,_�� JK  )� �F% ,aZr �6'( P:;@b�
P57�	� ,�� N� c48 ��/#� !�� �)7��, !"�( r �\ /W&8(Z ?�  �$	� G^ c64 ,`��b� Er�

�&�7�� -c[|� X�&( ," �'4	� X�i − �@	� !� /W&8%-.)6# − ���% : ��	� � ¤� !'( ¸45(
 �#Wb�`��b� aZr +� }"�1�=  

 ?�[��  �X/$@8  �'h ,}'�n X)i +� E'7r ¸4� �p� -.)6#@	� !�'� �Z��
 �9� �Fp  �@	� R�	� �[	�� �rw* P5'7 �r PU'� �5�$8 � 9� P&7/  �5�$8 � 9�% ,o	p��( / y�@

 -c[|� X�i ,�&� �� ?Z&"  �� :!�'� �ZF" �	� X)&	�%)� }#Wb� !'7� ¸4� -� 
}'�n )�% ,!#� ²)L�b� o	�� X)i"�2�=  

 − ���� ES�@57	 !�'n)*/S�)(% _��'&�* �Fp% �6[�� m� �6  

 −  �Lw8 �$	� Ee� o7* »��	 `<�#b� mn)b� N� ES�@b� ��� �Fp G E'WUX�)i, 
 ?�c4�  :!	)&� o	p N�=�F ===  ,V;'< { �$	� _�h���� �� !Q8/h /#� :o	p X�Q�

 �R�8 �% ,�6'( µ�Wi �/	� �� �6'( �� X)&'( ,P8: "�67'WU* V;'<,  �/	� �� �6'( ��% G P8
y��	� �r�" �� ���% , �o� { �  ��� !'(ES�@b�% _��)n)b�� Õ.�&	� Á��8 !�3�=  

 − � ��� J$$�P'6&U	� ²%�U	� �� ²�( �F�� ES�@b, !'�#* %�,  á$&8 C/S�( %�
 �W�% ,�6'( E�;�$	� ?�" �)#� �u l  �'�"�L ?� ?�$U	 ^ ��b� §)@8 JK ,  `	��	� G% ,.�f�t	  

  

                                                        
�1 :�f#8 �:µ�286=�  
�2 :�f#8 �:µ�214=�  
�3 :�f#8 �:µ�182=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 58����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

²�U	� ��� 9)�8 @b� o7* 12 �5n �F�* � C/S�U	� o7* %�; 9)�* �� C^��% ,P:
�r� y�$F �� P	)&#�, � �'4	� _��8�&$F �@	-.)6#,  ,,ck %�% P0Zr 9)�* /i� �

 !'7� m7�x� �7�	% ,C^ �/�$� .^�W� �� ?{�Q� yË" �# :��z�� o	p +�  -c[|� �Fp
 �JK ,!7$i �5'( X)$&b� X)i y.�[* P:;@� :C/S�(  �@	� !�'� �Z�� ¸M� X�i ,-.)6#

7$i :X�i %� ,9Z( �#7$i :X�i JK ,-.^� { :1%�sb� X�i )7(" :�'4	�/8� �#,  :X�i JK
!	)i E�&8 Z( ,%�5�,  ?�./� !�^ 9)�8%"�1�=  

 −  ?Z'WU* ES�@b� ��� G !7'WU*  �)�� ?{  ?�&'i^:  

 �4	� E'�8 /i ���. ���% ,o	p N� PL�|� _�6g ¸$� ES�@b� ���	 !h2 G �'
 �$8!�%2 /#� �#�� 3[  �J[8 �'( !7'WU*% [�� ?� �� �r«� �6[�� N� _�8�#��, ��% 

 �J[8 {P:;@b� E'WU* G �'4	� �r;'( ,,  ?��%�( ² ��U8%X)&8% ,:  ��� �p� J[8 E� /
E�U	�  �E�b� %�?,  �J[8 E�% � ^ �/�* �p�E�U	   �E�b� %�?, ����%�2� , P7Q�e� yË8%

o	p +�, X)&8%: ���\ �'4	�F ,o	p G Y�7�	� X�)i� E&#8% ,o	p X�Q�,  �$	�%�S�$, 
-.)6Le� ��%, k% �7�$8% ,J�c �$8 { ,�'U$@� y�6<�� �6#� J ��&b� m@	,^Â=  

 − ES�@57	 !W'�7*:  

 ��78X�)it	 �Fp% 12 X)x /�� �6�5z% P:;@b� G X�)ie� l,  N� c48%
� o	p" :!	)&=== :P:;@b� G E0�|�%!70�h% %� ,= ,ES�@b� ��� G ���% ,"===== :

!	�Q�:  �F �@	� P:;@b� G�% ,P&�� �J[8 �� �  �J[8 { ��% ��� N� _�8�#�� ��� ,

                                                        
�1 :�f#8 �:µ�385=�  
�2 :�f#8 �:µ�341=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 59����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 
X�&(" : �9� :E0�|�%  �$b� E�U	�/� –P�ËF − ��%  !5�h G − .)( G _��ËF

/h�% −  �J[8  �E�b� ���% ,E'WU* ck �� Y�'�e� ��� G ?�&7��  �[	� !'U( G J
 �0�r m��0e�P,  �/�* )	% �/�* m� ��ck { ,E�U	� ^ �Jn { E�U	� ^,  G {9�#<�,  {%

3n�)�, Ei�#� {%=  

 −  ?�hZ�0�% P�	 Ù�U	e� m� !s6#�:  

1  �7	� ¸#�b� 9�'� ¹¹ ,P57�7	 -)� �/	� y�� �X �%� �G ��Fµ�W&	�% Y��,  �Fp �'h
 �/	� P57F E0�Y��,  �7	� �½�i�&$��%,P8)�  �7	� E�� X�)i;� R�$@8%�'h� P� ?�"  ,o	p G

 :!	)&F" :!8)�'< X�i �̂  !70�� Ì� ,+� �( 9�%  �$	�� E Ì�+� m5z !�e ;R�@  �̂Y��, EQ�: 
" �n Ì� �n% �Y��,  �̂ % �̂ % )	"Y{�1�=  

2  �7	� ^ ��8� ¹¹ ,�6$'5@* `�@	 !7'7�*% ,�6��n 9�'� m� ,P57�7	 ��re� _��
!	�Q�%:  �/7	 !U8��* G �FP8-^)	� �� ��%" :»�'� X�i :; �^%� !#�% ,�Zu� :-� 

9Z(;  ,o7� :-� ��7(D"�F   �5< �Zu� �� ��e ;o	�� D' �� 9)�* /i% ,!��@� �
��g �/� )�% ,P8^)$	�  �#	� �ZT	 ;Pi�E'WU	� �6�n�8   9� E5$¼% ,�6��n. �� !�#�%

9)�*:  ���^% �_  �YÊ	�  ?��)56�; !$�70� :-�, "E �6 �< JK�2�=  

3  ?�hZ�0� P57�	� ¸#�� 9�'� ¹¹:�#� �\ ^��b�% ,P��@&	� �� !	)i G �F , " ��%
E$&	� �)�^ G C.)F�b� 9�Ì�e�"�3�=  

                                                        
�1 :�f#8 �:µ�101=�  
�2 :�f#8 �:µ�271=�  
�3 :�f#8 �:µ�376=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 60����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 − !5'@&*% !5'f#*% !�'*�* �@h:  

1 �'4	� J �@i ¹¹¹h2y�)º� N� !,  �/	� y��F ,X)W(% ==== P��@&	� y�� ,_�8
�,I$£ G E'7r �'4	� J'@&* o	p G ����$� ,�	=  

2 ¹¹e� P:;@b� P8�/�% P:;@b� P8�� N� 9�'he� �� cQF G c48 ES�@� �� ��r
" :!	)&� o	p% ,!h2 /#� I$�b� %� ===== �Fp G ²2 ===== �� �Z�	� ¸�� ���%

"========= 9�'� G ²2,  �f#8% ,�6[�� �� m'n�)b� EWU'( ?�'f#* �65  Õ.�&	� E�z
8 ,²)n)b� G `$�	�% y�)ºe� J6U �/&* ��% :o	p X�Q� �/	� +� �Z�	� � ²2 ,P8

 �7�$8+� J P7i��	� ��% �675¼ ���1�=  

  G !s6#� ¹¹E&#	� !$"���%:  

1 ?�cQF  ¹  ?�/5$�� ,�6'7S�i N� X�)ie� %j�8 ,��" �� P"%/b�F ,`��b� .^�W� +�, 
 �I8 /i% ,��ck% ?�"�'h� 1 !#� E&" �� J<��, :EQ�  �7	� X�i ,/�. ��� X�i X�i ,�5� ���

�Z@	�/�� ======��	�2�=  

2� E&#8 /i%  ¹ ?�"�'h� X)&	  �l#	��,  ?�"�'h�%  ^��$@8 { ES�@b� �� cQF G% ,¸#�b��
 �O	� G./Wb� N� �6#� cQF G E'�'( ,1, X)&8 %� ,}	wb� J<� N� c48 %�:  !��� �f"�

 �/L CcQF o	p +� P7Q�e�% ,,�r�===== %� ?� ���	� �8�#K G PK)Q��=  

	�Q�% ¹!X)&8 9;F :  ��|� �� !$7&"y�, ¸#�b�� !7&" !�� N� c48%;  ?�"�'h� �F�8 E�  9�
 ��|� ?�[�� !7&" /i y� �r� ./W� �� ��|� �� !$7&" :X)&'( , I$£ �� ¸#�b�� y�

                                                        
�1 :�f#8 �:µ�346=�  
�2 :�f#8 �:µ�284−358 −368=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 61����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 ��e� D"�F Y�)< ,P"%/b� �� P:;@� E&" �p� o	�F% ,.�i)	� �$	� %� , N� c48 !"�( ,`8�6
 �W" `	��	� G D"�F 9�( ,o	p ?� ck D"�F 9�% ,D�< :X)&8 o	p  9%^ ¸#�b�� !$7&"

 ��$*Ù�U	e� m�1�=  

3  ¹� 9�%  �F;$� ��8 ?�/ �� P�@" X)&	� N� !�h�0  X�i :X)&8 E� ,!@U#	 ,%j�8 Z(
% ,���4� ��� /i ?�[��% ,J��F�8 {  ?��ZF E&" �p� ,c�	,  �-e ,j�8 �%  �� `�<

y��<e� :X)&8 ," �#	� �� ¸6$"� �$	�% E&�8�&"; � !7&" :-�,ck �,  ,!��4� �8�&* ��%
 �	/'( �4	� !0�h +� ��� �# /8/� �o� {% ,�6'7S�i N� X�)ie� %j� +  �9�  G P"��� ,��

 �#	� �'� E&�#h.�� �\ j�2�=  

 − X{/$<{� G !s6#�:  

 ?{%�J8��	� 9��&	� �� :  

 −   ?�"�'h� ^.)8  �	^e�+� !	{/$<� G �F ,ES�@b� ���	 J8��	� 9��&	� �� P �9�  
 �@	� �� 9��;� 9)�* P5W�	� :N��* !	)&	 ;9��7�ُّضم ضخ ضح ضج صم 

  =��3َّفح فج غم غج عم  عج ظم طح

 �9� �'h  �4	� -c[|� �' /i ��� ,P78)x ��* � �p� P7��F P8«� �F�� �U$�8 �p� �
 �%� �F�� �U$�8 !"�( P78)x D"�F �E�5� V;8 C.�*% ,�6$8�� N� c48% ,�u  ^�64$<{�

 �'&� �Fp 9%^�6$ ��% ,ÄhZ8 � !'7�  ��� �R�8 { ! �/	� !L%  J�|� ���#$<� %� ,P8«� �� P	{  

  

                                                        
�1 :�f#8 �:µ�177−206=�  
�2 :�f#8 �:µ�174−389=�  
��3  :P8«� �� P�)$	� C.)< Ò6 Ó=  



 
 

 

א�.�75א��W�%�Gא��� �;� 62����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 
 �O	�J�|� �8�&$	 �\ V;8 ��	% ,�6#� ���1�=  

 ?�'"�K �@	� �� :P#  

 o7@8 � -c[|��8/|�� X{/$<{� G  ?�s6#�  ?�^����:  

1  ���( ¹ ?Z��F �8/|� �Fp �,  %�U$F�¸  �E�5� ^�64$<{�:  
 � X�Q� �%e ���W	� �� µ�W&	� J�h G �F :X  �@	�% 9)#sb�%9���,  �X/$<�  !	)&�

 − �+0 �7<% !'7� �� J − : �Z�	� ��% ,Ä&'$@8 ¸$h JS�#	� �� :PKZK �� J7&	� m(."
"q'U8 ¸$h 9)#sb� ��% ,J7$¼ ¸$h�2�=  

 �9� P:;@b ,�Fp /#� :>�Q	� X�Q�% 9�8v�� 9)�* P5W�	�;  !	)&	 −� �� +0 !'7
 �7<%J − :" �#	� E*�i� 9� _��� �)5W� �¹¹¹¹¹¹¹¹¹ª)	�i �p�¹¹¹( ,�� {� à� { :�)	)&8 ¸$h ¤�

 �#� �&�� {� Ju�)��% J�Y��^ ��6�8/|� ,"�3�=  
 2  �)#* ¹ ,�8^�ht	 ,^��8� G !i�x D�!'( ^.% -�	� ,./W� /#< �F�8 /&( 

�8/|�,  G o	p Y�L �F ,PK^�|� `h�0% ,,�%. ��%P:;@�  E$i �6��< �$	� P��@&	�
 ��|� J7@b�  �7	� E� G´) :X�&( ," �'�%O� G E0e�% �8)h �8/h �6$ �'�% PW PW

 �x)b� G .)64b�;  �³	�% J7@�%-��"�4�=  
3  �@	� �� ES�@b� ���	 /64$@8 ¹ �W	� �F�� P# �Fp 9%^ PK^�|� `h�0 °��

 :mn�b� �� µ�W&	� G !	)&F ,�8/|�" �rw8%�  ^)L% N� mn�b� �� µ�W&	�  

  

                                                        
�1:�f#8 � :µ�118=�  
��2 :µ� :�f#8104=�   
��3 :µ� :�f#8118=�  
�4 :�f#8 �:µ�377=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 63����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �ZT	 ;/	)	� mn�8 �� �̂ w8 - ��� Y�L /i% ,!FZ� N� �67$i �8/h G P8/���	�"�1�=  

4 )i G �F o	p% ,Á&( �8/|� �$� �F�� 9�'he� ��� G �U$�8 /i% ¹  :!	
 !	)&	 − �+0 �7<% !'7� �� J−": �Q	� P7i��	� E5��/��W( �7? "�2�=  

5  �� cQF G% ¹ ��� { mn�)b��8^�he� À,  �@	� G J�|� ^%.% N� c4'( ?{�¢� P# 
 �l#	 �Fp 9%^  �7�$b� �8/|� �9� P:;@� G ^.% �F o	p% ,ES�@b� �� P:;@� E�� q  C��b�

 ��	� Ei��*�6$8^ �7K N� EL,  :X�&(" �@	����� _^.% P#" ���* /i% , ?�cQF ��� .  G
!h2�3� =  

6 ¹ ¹ /i%N� c48 9%/� Á&( �8/|�  �$8 ���% ,,�Fp :!	)i G �#�� 3[" �l$&8 !�� 
 �EF �� 1�L, }	�$b� �� 9�F 9�%,  �Wr �� {���)�"% PUS��� G �8/|� !"�4�=  

7#�b�� �8/|� E&#8 /i% ¹¹¸ �/	� +� !�ZF /#�( , :X�i ,E&�	� G P8" G Y�L /i%
 �9� �8/|�  �/	� !'(P7��F P8"�5�=  

8  ���% ¹�� � � !�7�W� �'h�8/|� :ÄU	 q7�8 /i !"�( �Q8/|  �de� +�
 �/	� y)L% +� !	{/$<� G �F o	p% ,a)i)b� a)i)b� �de� �� P7i��	� +� P8  

 :!	)&� ¤��� ��� +�" �/	�% �O	� ,�� +� E'	 ,�%. � � �� ;�8/|� �� P��.e� �%  
 ¤��� ���−�6#� �� Ö.−  ��� ! �W	� !'7� �@	�% CZ�Z  ?�/5� P7i��	� E5� { :X�i,  

  

                                                        
�1 :�f#8 �:µ�244=�  
�2 :�f#8 �:µ�348=�  
�3 :�f#8 �:µ�340=�  
�4 :�f#8 �:µ�202=�  
�5 :�f#8 �:µ�296=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 64����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 ?�/�� {%,  ?�( �³�� {%,  ?��70 {%, "P�n)b� 9%^ �� {%�1�=  

 ?�Q	�K.�K«� �� :  

  �X/$@8%  − ?�[�� − .�K«��,  �W	� X�)i�% �$	�% P���G Y�L �F o	p% ,R���  �/	� P8
 ��	� E�� +� 9)�*.�#8^ }:� `�,  �[U	� E�� +�%�#K� P ( ,J�.^ }:� O� X)i �F�

" :o	�� �"� �/	� �5� � �)i � ��	� E�� +� P8 O� �#K� §.)	� E�� +�% ,.�#8^ }:� `�
J�.^ }:� �*% ,?�i.%% ?���p Ju�)�� _.�0 Rh�u�h +� �67�� +� E�v� P8^ �"�2�=  

 ?����.²�¢v� :  

²�¢v� 9�F /i% – ?�[�� −  �	^e� ��-c[|� �'4	� 12 G _��� �$	� P,  �'h
��.� !'	� C ��� :ÄU7� " �#	� m5$L�(¤�",µ�W&	� �%O	 ,�Fp /#� :!	�Q�% ,  .���  

 �@	� Rh �� !'7� �#sb�% >��� R� C�%�@b� N� �	� `� �Ë	� )� -� Rh N� y
G �8%�@* )7( ,_)b� )� -�	� �̀ ��@b�  �Ë	� Rh �8�|�% �Z<v� G yP,  �/*.� JK 

1%�sb�, - �j�" JK !#� _�(,  N� ?��)W�� ��8 � !�e ;^)i { 9� +� ¤�#	� m5$L�(
_)b� Rh�3�=  

 ?�@��r¤�'&	� :  

 �X/$<� o	�F%  �	^e� ���� �@	� _�p P ?ZQ� ¤�'&	�F P8^�6$L{� P5 !h2 /#� ,
 �'� �/� /#� µ�W&	� J�h P:;@b :X�&( ,C�#�� �� Ce�b� �/�% _�h���� j" ���% m� �

                                                        
�1 :�f#8 �:µ�348=�  
�2 :�f#8 �:µ�278=�  
�3 :�f#8 �:µ�111=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 65����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �$	� �/�_�h��s7	 j''5 �f"� ,Ce�b� �/�%  ßEF �� l$&8 E� !'( ?m'5�� ./&�;  :-�
 ?�<�'i  �/�$� �� 1%�sb� _)� +�9)�* %� ,!"��� _�� �p� ^  �/	� J6'7�P8?"�1�=  

 ?�<^�<9�@�$<{� :  

 :X�i ,/5�	� 1��L G R58% /��4� µ�W&	� G ,9�@�$<{�� !	{/$<� o	�F%
"�� �6#@�$<� �$	� _�#@�$@b� �� ��%/5�	� G o	"�2�=  

 ?����<�#7�i �� ²2 :  

 �/	� +� !�ZF /#�( ��i�% ,P7i��	� �675� P'7���� G D"�F ��� �Fp ,P8 ��#	� �� −
 �+0 �7<% !'7� �� J −  �X/( ,�Z<v� G  ��� o	p ?��2 D"�F �  ��% ,�@#* �% �#7�i �b �

v� Y�L�6���h� ��i� �Z<�3�=  

 ?�#��Ka��	� :  

� E5�$<� a��	� -c[| ?Z'	^  ?����h� !'7� `�*. :�6#� mn�)� G  P8^ P:;@� G
 �@	� ��  %� . ���{� ��� 9�F 9�( ,C�U0 %� C�� �6'( EW�( l�� �\Ð �p�

 �@	�F .��U0{� ?�(�� ^�),  ?�(�� ��* � 9�% ,P7��F �6$8^ D�L% /&(  �@	�F^�),  �rw$(
 �/	���e� E�s( ,�6n�'� �� `�p �� ./&� P8 �L�. ?� 7	 �/� %� �6$8^ X�F G a��

�u�F ?Z'7r o	p G ����$� ,�4�=  

                                                        
�1 :�f#8 �:µ�177=�  
�2 :�f#8 �:µ�420=�  
�3 :�f#8 �:µ�353=�  
�4 :�f#8 �:µ�334=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 66����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 −  �̂ ._�n�³�{� +� ,:  

 �$	� ���#8 ��� P �5K !'�#!'	� , �9� )�%  ?�"�'h� �'4	� 8 -�	� )�§)@  ,��
 �-� P	��v ;_�n�³�{� 8% ,»)5k %�  �	��^.)  ,X��4$<� %� P7T<� C.)0 G

 �K ��%�8% ,�6#� `'z �J �� ?ZQ� o	p �� ( ,���F E�4$<� 9,  :!	)&� �6#� `'z%
 »³�� :!	)&� o	p N� c48% ,J6[�� +� Y�7�	� _�n�³��� V;8 /i %� ,y�)��%

��F% ��F :!	)&� 9Z( +� 9Z(=  

 % X�Q�:X%e� )&	� J�h �� !Q8/h G !i�< �� �@	� �� ^��; R#'�	� ��< :-� 
� �#�% ,.)�e� R� ;&U8 �c �/	� %� µ�W&	� R� .)�e�  ,.�#8^ }:� P7��F P8^ ��% ,P8

 :-c[|� �'4	� X�&(" �9� `��b� G .)64b�%  �R�$8 /5�	� �$	� 9%^ ^)&	� !'( c'�" ,
:!	)&� »�³�{� ��� §)@8% " ¥��� E�4$<� 9�%  �$	� �� y�)��( ,�#� c'�

 �9;� X��4$<{�  �$	� ��u `L)b�C�%�@b� �/� c'�  ²)5¡ �� .)�e� R� 9e ;�#�
.�#8^ PS�@Ø ��% >��� R� P8^ �� �QF� ��% ,.�#8^ }:� �6$8^% ,,I�"�1�=  

:>�Q	� X�Q�% � !"�'� G �F �5E�$ �i �,  ?�.)5�� _��% EF;8 �, yO8 �%,  �%
 �7�$8J,  �9�( ,_�� ¸$h qU8 �%  �JK ,P��@i c�� E$&8 E*�&	�  :-c[|� X�i"f"�% �
 �Eh  1.�4	�−���\ :/W&8 − " :X�&( ,.)5�b� +� �9� P"%/b� E0� �U( "P��@&	� !'(; 

 �l" �� aZ�� ,P��@&� E$&8 !�� :-�  �#� !'7�– !� /W&8%7r : ?Z'−=  

 �$	� »³�� /i% ��S�$  �JK ,���g ck !�ZF :X�&( ,���\ �ZF +�  �X/$<� 
" :!	)&� !�ZF +� -c[|� ��S�$$	� /��@8%  �Eh  ���� 8 !"�( ,-��k&�¸  }#Wb� �ZF

                                                        
�1 :�f#8 �:µ�216=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 67����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 ?�.)5�� _�� �p� .)5�b� 9;� ,,���g +�  �X/$<� �'h ,"!'( P��@i {  äEF �6#�  �l#� 
 �8w8 -�	� P"%/b��u)i /�1�=  

 −  �³	�% aZ~� »�� G !s6#�3'L:  

1 �� ¹¹ �o� { �  �9� !'(  �6'( J7�	� E�e 9)�8 /i C/h�)	� P'6&U	� P:;@b� ,-�. �� �QF�
 ���* /#� -c[|� �'4	� ¾6$"� /i%«� /h� .�'$r� ,ES�@b� o7$	 !nY�.;  ?Z�7��  !�;� o	p

 �W	� X)&	� %� ,9�'he� ��� G .)64b� X)&	� G {� !(Z�� X�i �� �F�8 {% ,3'�
 mn�)� �/L P7'7i ?�{ !�� ,�F�F ,  �l$&8 e ;>��� �� .)�e� ��� G}	�$b� �� ��, 

 �W	� Jf� Â�F :X�&( ,./"`��b� G .)64b� )� ���,  ?�(Zr ��{ J�|� /��"�2�=  

2 ¹  P:;@b� E �0;8 Y�6&U	� X�)ie !n��% ,`��b� À.�r aZ~� +� !Q8/h Y�#d�
 �F��� !Q8/h /#�( ,�6'( aZ~� ;4#� �5 ?�W�� yÐ �  �U( ,!7&� D��p;( P�)�;�

 �/	� .�/&�8Y�6&U	� R� aZr PX)&8 o	�( ,: � �9  ,P�)�;57	 P8^ �7K% E&�7	 P7��F P8^ !	
X)&8 PU'#h )º�%: � �9  +� �#�� aZ~� ���% ,P�)�;�� G !	 Y¦ {% ,Á&( P7��F P8^ !	

� P:;@� �E� �� ��% ,��r ?/@�� �� E&�	�,  �7� 9� :X�i �5( ��	�  '	% `7&	� ! ,¤�
 ,P�)�;�� P8^ �� P	)WU� E&�	� P8^ E�L ����% o	�� X)i )� ���% �O	� E�� P ���% ,² �

 �E� 9� X�i ��  ��	� )� /@�� �� E&�	� �7� P�)�;��% ,¤� ��	� �6 ?�[�� ¤�,  �6$8^ E�L
 �9� :E0�|�( ,C/h�% P8^  �E� �� )� aZ~� ;4#�  �F +�% ,?/@�� �� E&�	� R	)&	� Z

,c�	 �8��� ��2 J�h �#�#8�3�=  
                                                        

�1 :�f#8 �:µ�141−142=�  
�2 :�f#8 �:µ�202=�  
�3 � :�f#8:µ�296=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 68����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

3 ¹  ����^ aZ~� � �{� !*^�� _�L /&( ,`��b� Er E'0�U* G »)� 
aZ$r{�,  ?��	�k X�)ie� »�� {% �"�% ,X�)ie� /h� �F�� �U$�8 �; !*�64	,  %�

	!"��L�, ,.�6f$<{ %�,  �-e %�  %� X)$&b� PK.% X)�" P:;@� G :!	�Q�% ,,��8 `�<
 Ì�e� �� J6[��;�~� P8^ J6i�&�$<{ 9�, X�i �/	�( : G P8�~�;  �&�$@8 { PK.)	� �6

 ?�#'58 R@Ø J6U7h /�� {� �)7�" 9�( ,−X)$&b� PK.% :-�−  �̂ . J6[�� E�" %� _
 Ì�e� �EF +� P7i��	� +� 9� a{� CO� P7i��	� D"�F )	% ,?�#'58 /h�%  E*�&	�% EL.

 ���$� -c[|� ,.�$r� ,P:;@b� G P@5~� X�)ie� /h� )� ,�Fp -�	�(  ,J�/h;F ?��  G
 �	� }#Wb� o	p ?�*�$� O8 �% ,!	 /�. ��� .�6f$<{ ;!� �r� -� � ,X�)ie� �i�� N� %

 �9�  �'(Zr P:;@b�`��b� Er�^ P�1�=  

4 «� ���	� G% ¹ �9� N� c48 /i �r  �/� �6'( P:;@b� �)&'( ,E'0�U*% X�)i� C
X)&8% ,�6'( X)&	� `6<� -�	� ./Wb� N� P	�hv��: &� �f"� �'!$,  G !��� �f"� %�

 �/L cQF ���% ,!'7� E'¼ -�	� ./Wb� ?�  ��$* /#� ÄhZ��"% ,!h2 m X�Q� ^ ��8�� �U$
.�W$r�� o	p +� ,G �F  :!	)i" ?�#'#L C��b� D&:� )	, �#'#L% ��^ :D	�i%  /#�

R#�� G Y¦ {% ,P��@&	� �� �6'( 9�F ,9Z(" �JK ,  ?Zi�"  ")8 ��� X)i §�< 	 �� !
 �$	� �EF }7¼" :!	)&� �S�$  �� ´.�% ���	� ´�8 � �/� �6'(% P'(Zr P:;@b�% ,"!7$i !�� C C

 �$	� G !��� �f"� :X�&( ,�6'( X)&	� E �W( �� +� P	�hv�� ��&( ,X�)i� ��	��% ,�S�$ ²)L
P(�� ���F P:;@b� G Y�7�	� X�)i� §�< /i ,/s" !	,  ")8 ���%,  �R�% ,/�. ���% 

e� �)�b� X)&	�% ,�6'( X�)i +� E'¼ /i ��r� P7Q�� G o	�F% ,`��b� G !'7� X  

  

                                                        
�1 :�f#8 �:µ�408=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 69����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

)&8% ,� ��\X: !��� �f"�,  �'&� %� �4	� G !$1.��1�=  

5 �6'( !���� H/8 ES�@b� �� cQF G ,��" /i% ¹,  E$i �p� �� :P:;@� G �F ¥/�� 
 ?�W��  ?�/5�,  �JK �r /��	� E�$ �i ?; �q�$@'( ,  �/	� P8 X)$&b� Y�'	%� �%� �/	� 9e ;?�/5� ?{ P8
�~� G;  �j#* :-c[|� �'4	� X)&'( ,?�/5� E*�&	� E*�i P	j#� D	"�#	 �6g �� ���;" 

/�� :-� P:;@b� G !Q��% ,�f"=�2�=  
 − ·'0  �³	�3'L:   
  �/� P�'0% /h�% y)7<� +� -c[|� I$&8 � �³7	 C^3'L;  _^ �/�* E�

 !*�.���% !�'	�<� �/	� �I8 /&( ,1)L�b� �� 3L��	� +� P	� ��	� :ÄU7� 1 �L3 V;8 /i% ,
 9�F% %� ,�#	 �6g �� :3'L³	� G �675�$@8 �$	� Ù�U	e� ��% ,!��&� �)&8 ÄU7�

 �30� X)&	� ���% ,���#8 X�)ie�,  �W	�� ��{%�% )�% %� ,�QFe� X)i )� %� ,y�)
 �o� { �� ���% ,o	p N� ��% `��b� � !'( �O	� +� �U[8 !� C%�K% P'57� P5'i 1

 �'6&( �O	�( ,P ?Z&"  '	 1  �'(�h ?�  �@	� X�)ie �"�% ,R&�� �#	� !� �)i � �³	�% E& �$�*% ,3'L
 �8j� �	w57	 P �+s$* }  �'57�	� !$L.^ �\a%��� )� �F P�3�=  

 ¹¹ �	^e� �'<�#T$<{� P-c[|� 12 G P:  

1 P8)�	 _�^�64$<� ¹  
 !	�Q��$<� G :X)&8 )�#	� /��)&	 !	�m�&#b� Y�#Q$<{� y�� �� ���% ==	� =� ,

,µ�W&7	 X)$&b�% E*�&	� R� C�%�@b� ��³�� P:;@� G �F  C�%�@� �³4'(  

  

                                                        
�1 :�f#8 �:µ�122−139 −423=�  
�2 :�f#8 �:µ�130=�  
�3 :�f#8 �:µ�108−278=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 70����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 ��|� G X)$&b�% E*�&	� �8 �{� ,�Z<v�% P � ��% ,�T#'h �³4* Z( P7'�	 E$&	� 9�F �p� 
 :E'7r �'4	� �6#�" �{�P7'�	� ," ( :-c[|� �'4	� X�&"m�&#� Y�#Q$<{� �#�" /W&8% ,

 �8)�#	� /#� o	��R:  �9� �8��� 9)�8 !#� �̧#Q$@b� ?�  o	p +� `*c	 ; #�� G �̧#Q$@57	
 ?��h  �'�2 ?�  �9�  ���2 J�h !	 Y�#Q$<{� C�^� /�� ��  µ�W&7	 �³4'( ,!7�i �� �8���

 �{� ,C�%�@b�8 Z( P7'�	 E$&	� 9�F �p� �³4�1�=  

2 � ,^�64$<� ¹	� /��)&	� �'6&UP  

 :C/��&	� N� 1)n)� .��� /&(";� �%O� µ�W&	� �{��~� Jf�8 " /#� ,
 �{� !'( �³4'( µ�W&	� �� !Q8/h �l$&8 Z( ,��~� Jf�8   �&#� �� ?ZQ� P7 Â�F %� ;

 �W	� ��f� ��. !�e ;./ �̂ w8 �&'( ,!7$i% �/|� C�%�¡ N� E�U	� ��� EQ� - �l$  �#sb�
!� !	 1)5@b� �� �QF� >��� �� !'7� ��.% ,	� ,�� 9)�* � �	� /��)&	� �� C/��& ���Fp �$

 �W" ?� �$8 ���% ,¸#�b�� C/��&	� N� c48 �� `	��	� G% , E� �� !Q8/h /#� �#�� 3[
 �/	� >���:X)&'( ,!7Q� !	  '	 )[� +� ¸#L �p� P8 " ���* �p�( �/	� N� c0% ^)&	� . P8

 �9e ;>��� X�� G 9)�* ,¸Q�� %� 9�F ?��Fp !'7� �#sb� )[� P8^ 9)�* ���( 
 �"� µ�W&	�EK�b� ^)L% �/�	 !#� Á&< �,  �'6&U	� C/��&	� N� c48 ��\ )�% :P" �p�

 �/	� N� cWb� `L% µ�W&	� . ���*P8"�2�=  

3  �'	)0� /��)&� ,^�64$<� ¹P   

 ,mn�)� G o	p EQ� ^.% /i% ^��8�� �U$�" :C/��i" �µ�~� }�� ���	� +�"  

                                                        
�1 :�f#8 �:µ�114=�  
�2 :�f#8 �:µ�196−351=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 71����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 ,�� -c[|� E5�$<�	 C/��&	� 9�'� �9� N� § ���* ��/#�( ,��2 J�h  �U�	� .�
-^)� �� °�$�	� R�% J6#'� §�( { ,���� J6[�� E$&8 ,> �I"%  �EF E$&'(  /h�%

,�r«�� %b�� �É)s ,b�,� ��w :X�i " �µ�~� }�� �� ���%  ����	� +�" !� /W&8% ,
 �EF �(�F,  ���� ÄU	  ���%  �#�	 ,�(�F �-� E548 �� !")�� ! �Wr ! �w �� ?#( ,� q7�� ^��b�  '7

	��(��; µ)W£ �(�F ,^��� E�,  ��w� )�%��1�=  

4 §%�U	�� ,^�64$<� ¹¹  
 mn�)b� ��� G /64$<� −J�|� D'�Q$	− ES�@b� R� §%�U	��,  :!	�Q�%

J�7�* ��/#� � +� P8�#�� �� �#	� /'	 ?���0� !'7� �#sb� /8 DW&" �p�( ,PWi�  ?�/h�%, 
 �R�$'(!	 ^)i Z( P75�;� )	% m�0� �� �QF� ,/8 DW&" )	% ,>��� �� ^)&	� !	 , 
 �R�$8%E&�	� !'7� ;  m�&	� G !'7� �#s57	 .�'r {% ,!	�� G /'	� P8^ >��� +� :-�

 �/	� �r�%PWi�" D"�F 9� >��� /8 aZ�� ,P8 m�0� �� �QF�,  !'7� �#s57	 .�'~�(
 �/	� �r�% m�&	� R� �p� >��� /8 l&" G :�6#'� §�U	�% ,P8� m�&	� !'7� �#sb� .�$r

 �&h �� �.�* )6(m�0� �� �QF� !'7� �#sb� l&" G% ,! /&( m�&	� .�$r� 9� )6( 

 �&h �� �QF� �r� �{ E� ,!r  �R�$8% ,!	 .�'i³(�( E&�	� !	 ��2�=  
5  �4	� _�'ºe�� ,^�64$<� ¹P8��  

 �4	� �� _�'º;� /64$@8 ?�"�'h� �� ��� I| %� ,�� ¸#�� 9�'�	 o	p% ,
 ��U$b�%� ,_�i  �'6&U	� ���he� ��� Ih ?��	�k !5f" �� 9)�8 /i% ,P Jf" �� %� ,

 ?ZQ� !	{/$<� G 3n�% ���% ,,ck �6'( `z ��% 1���� Y�<� +�,  :X�&(  
                                                        

�1 :�f#8 �:µ�133=�  
�2 :�f#8 �:µ�211=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 72����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

¹¹¹¹¹¹¹ �� �� Ìr� � �$¹¹¹¹¹¹¹ �W �.� �"¹¹¹¹¹¹¹ �� � ��  ���¹¹¹¹¹¹¹¹¹f�#	�  

  

   �	 Ì7 ��¹¹ �7 �� �Y  �̂ �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �@	� �C  �e� Ì� �Z¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ��  

  

¹¹¹¹ �� �+¹¹¹¹ �L  �� �1�  ��¹¹¹¹	� Ì� �¤  �% � Ì~�� �/¹¹¹¹ Ì8 ��¹  

  

   �%¹¹¹� Ì�� Ì� �1  �G � Ì��  Ì�¹¹¹ �6 �P  ��¹¹¹ ÌQ �E  �p Ì8 ��¹¹¹¹¹¹¹¹¹¹¹  

  

 �� �) �W" �+ �Q	�  �Z �́  �� Ìr� �$¹ �W �µ�  

  

   �G �� ¹¹¹¹¹ Ì5 �/ �� Ì �¼ �¹¹¹¹¹ �� �J  �� Ì	� �&¹¹¹¹¹ �W �µ�¹  

  

_�'ºe� �r� N��1� =  

NOPQل�/ ]�א�'��9א���D8\HאW� �

 �'57� P5'i -c[|� �'4	� 1O	 !$5'i 9�'� G V;'< �F CcQF �8 �j�% ,P7'7L P
 �'57�	� �{� ,P �9�   ,��% ,Yj�� ��u �&'&� /#� �#$Ui)$<� �$	� _�fhZb� ��� ��#�

��� �� �c�* 9� ��58 { _�fhZb�$"! _ �/� �p� ,,./i �� E�7&* {% ,G  o	p `"�L
 �j	� ���	� �Q	� !56(% ,!57� �'(% ,_�#@|� �� �r� �rw* 9� ��58 ��	% ,`i�

y�$�	� +� Y�'�e� ���,  �#	� +� ��%:V«� )�  
1  �	w� %� y�$�	� N� c48 C.�* Y�7�	� X�)ie !7&" /#� ¹¹ c48 { `	��	� G% ,!U

 �0�r ,o	p N�I$�b� 1%2 �� !7&" /#� P, � ��6�F,  �$	�%�S�$,  ��|�%y�,  ,J�ck%
 �$	� Y�#d� ��� D#�'� /i%N� X�)ie� %j�� o	p% ,q'&�  �##��� �� Æ��u� G �\��0�

	p ��� N� mL�8 o	p �E�	% ,o� ���.  ?C^�� D"�F =���"� Y�7�7	  
2 ,ck �Z�	 !7&" /#�  ¹¹, ( ./Wb� �� E&#8 C.�$ E&#8 ��r� C.�*% ,C2���

� �Z�	� ?Z&" P�<�% q8�x �� ,./W� ck � � �$8 ���% ,�r� y�$F � +� �#�� 3[
 �l#	 !7&" /#� X�Qb� E'�<  N� /5�'( ,P"%/b� G X�i :3'n)$	� G X�i :X)&8 ,P"%/b�

 �l" E&"  �$	� �� P"%/b� �� �� �d;� !	{/$<� /#� o	�F% ,3'n) −!#� �� Ö. − 
                                                        

�1 :�f#8 �:µ�183=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 73����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

G-c[|� �'4	� X)&8 ,P5S�i ��% R�	� �� µ�W&	� P:;@�  :" �	� �de� G -�
 �4	� ,�Fp1.�," !� /W&8%:  .^�Wb� N� mL�8 9� X/�( ,!#� �de� E&#8% ,� ��\

 �'70e�P, �6h%2% �8/|� `$�F,  ��� E&" �6&( ���( ./W� N� ,%j�8 ,/s"
�de��1� �/�{ a�W"v� y�� �� �#�% ,  9�c4"��� N�   �J6��	� ¤�$	� )�% , ,!	 .�

 ���(.^�Wb� o7* /z � � , �W�$8 � %� �'< { ,�6'7� E ���$8 -�	� Di)	� o	p G �!'( . 
 ?�"�'h� �67Q� +� X)W|� +� ,	� ��� �#$i%  ����0� -�D !'( Ph�$� .^�Wb�=  

3 � �� ;�r !��< 9)�8 /i% ,�\��0� ck N� X�)ie� `@#8 /i ¹¹ �#	 �@ ?�[��% ,Ñ� 
 ��. �'��( .^�W� �� !7&" ,� �̂ � � E&" -�	� y�$�	� o	p G ����$� ,��e� ��� EQ� N� P

 �'7L ��� 3[�$8% ,!#� ?�  ?� �W" E&" Rh  �$	� �� ��� /&$�8 E'7~ 3'n) �l" !  /��% ,P"%/b�
 � Æ'$U* X)x% !#� ����Q�� !'7�,  ��� �R�*% �l"  '	 !  ��	��% ,P"%/b� ²)L .^�Wb

 �'"jb�� C ��� !*/L% ��r�P,  ���% �'"/b�� ��r� C X)&	� N� �#i)@8 ���% ,P− �� `@h
H �6g −  �9;�  ��0 G }7$£ �Z�	� ��" /i% ,,./W� N� ,%j� P Y�#d� o	p +� D6

 �$	�q'&��2� =  

4  ?�U��% ¹  ?�"�'h� !"�( _�Fp �� +�  ?{�)i� E&#8  ,�� `@#8% ,��.^�W� ck ��
 �)ie� ��	��% ,�6'7S�i ck N� X ,/s" ��c�	 %� �6'7� X�h� �$	� .^�Wb� o7* N� ²)L

 �$8% ,o	p aZr E&" /i �'7L ��� 3[ ?�  �7�* �#'h �#�� �@	� )U� P:;@� +� J �� 9��7
|� ��� X)i §�@( ,E*�&	� :X)&8 -�	� ��'s�$	� À�" �	� �{� `L�)	� !'[$&8 -� �f" 

 �@7	!#� )U�	� G 9��7" , �> �I" E$i �p� �� ��% ,��r� P:;@� �6'7� }�� JK 

                                                        
�1 :�f#8 �:µ�195−204 −205=�  
�2 :�f#8 �:µ�152=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 74����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �'" �I" ?�  �JK  �H%% >��� J7<�  :-c[|� X�&( ,9)57@b� X)$&b�" :��� EQ� G X�i
 �̀ h� )U�	� H�" �9� .��;( ,  ?�[�� X)&	� ���  ��	��% ,P:;@b� ,�� G À�|� ��{ ²)L

 ���7	 �9� /s" ,!'7� X�h�% !#� E&" -�	� y� )� ���  ��	��% ,/�. ��� X)i ?�[�� ²)L 
 �#7	 �R�* À�|� ��{ X��) �9�  !�ZF �� �� N%e� P:;@b�,  �Q	�% ,!�ZF �� D@'	 P'"�

 ��	��% ?�[�� ²)L  �R�* E'W�$	�% 9�'�7	 �#	� E$i P:;@� 9� /�. ��� �ZF �� > �I ,
 %j�%  �	 G -c[|� mi% /i%!7S�i c�	 �ZF�1� =  

5  �J$� { �F ¹¹  �l#	� �P8�/� �R�* .^�Wb� ��� �� P:;@b� !7&" /#� P�Z� mn)�
 �� ,!$8��% ?�0)Wr% ,?�. ���$� ?���� �l#	� �Ih �E�z �  !�'� �Z�	 !7&" /#�

 �@	� ?ZQ� -.)6#!�ZF P8�� ^ �/� 9� m'�$@* { 9�'he� �� cQF �U( ,;  �� !7r�/$	
,,/�� G%  E'7&	��� .^�#	�  �̂ .)8  �&�$� �l#	�P57�� ,�8� ?��: "¸6$"�="  

6  �#	� �8^�he�� !	{/$<�� /#�% ¹¹ �O	� P8)� �F�8 { PU8−`	��	� G−  �6 �W"
��/#< 9�'�� �#$�8 { !�� �F ,,�#�� �F�� �U$�8 ?�"�'h�% ,! �[�� �F�8 �"�% ,?Z��F, 

 �W	� �� �6$L.^%P��2�=   
7 78 � Y�7�	� Y�.« !7&" Y�#d� ¹¹¹ ?�s6#� �j$  �'�� ?�# :X)&'( y�$�	� J<� �F�8 /&( ,

 �	wb� J<� �F�8 /i% ,.^�)#	� G X�i ,3'n)$	� G X�i ,P"%/b� G X�i X�i :X)&'( }
 �7	� �4	� X�i ,�5� �$	� X�i ,1.� J<� �F�8 Z( y�$F }	w57	 9�F �p� o	�F% ,�S�$

 �"�% ,!��$F ?ZQ� X)&8 � �Ë	�� ���% ,/�. ��� X�i : C.% �l#	� �� ���	� �j7$@8 
 �	w� m'¢ G X)&#b� �	wb� _�U-�	� } ,!#� E&"  J7( �'s6#5� �j$78 ��� P,�6'7� c@8 C^� 

                                                        
�1�f#8 � ::µ�221=�  
�2 :�f#8 �:µ�118−296=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 75����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

 �	wb� �F�8 { �r«� �6[�� G%},  �"�% ,!U �	w� {%!56�8 ,���4� X�i :X)&8 9;F ,
 �$	� �� !$7&" %� �#	�% �8�&E&�1�=  

8 2 Y�#d� ES�@b� ���	 ,.� ����*  ¹¹ 9� ���#8 9�F% ,�u !	%�#* Jk. !��6<�% !h
 D� �/&* /i ��;� �6'	� c48 ?{/� !��  ,�6'( P	�xv� C�QF ��%o	p X�Q�:  !h2 Rh

? ?�h J7@b� /��	� E$i �p� �� J�| ?��(�F � ?��%�( �Fp% �6'( X)&	� E �WU( ,  �'6&( �JK ,�u P 
 ��� ��.����* ^������ X)Wh �� !Q8/h /#� ��r� C" �c�8 �� 9�8�x% E$&	� /�� m .�/&� 

 �/	� �X/$@8 mn�)b� �� cQF G o	�F% ,�6@U" P&��@	� P7Q�e� �Fp ^��;( ,P8  �Z��
 �@	� !�'�-.)6#,  G�|� E&#	� !'7� ÄhZ8% −9�'he� `7k� G −  !�'� y�$F ��

 �@	� ��<h { �$	� E5�� ��� G �. ����$	�% �E'7�� o7b� c@'*� -.)6#�6'	� PL��2� =  

9  �#	� +� /5$�8 !*{)&" `7k� G ¹¹ �W"  '	% ¸#�b�� E& ?� G o	p N� c48% ,
 :X)&'( 9�'he� ���" ��$* 9%^ ¸#�b�� !$7&"Ù�U	e� m" �*³8 �� , P�)�0 o	p +� `

!'	� ,%j�% !7S�i �ZF �� ���	� G�3�=   

�ًG��C4Sد��E5��WK� �

 �-c[|� �'4	� /5$�� −�� !�. −  `$�	� �� /8/�	� +� I$�57	 !h2 G
 ��� �� �/��* �$	� �r;$b� `$F N� P(�nv�� , ���	��� !&U	� _�6 �$	� �8� �/�*  ?��	�k  P��Q5�

`��57	 E'0;*% q'&�,  �J�� ��% !hO	 .^�W� �#h.�� ,/5$�� �� �8 ��:  

                                                        
�1 :�f#8 �:µ�174−389=�  
�2 :�f#8 �:µ�110−111 −112−113=�  
�3 :�f#8 �:µ�177=�  



 
 

 

א�.�75א��W�%�Gא��� �;� 76����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

P'6&( .^�W� ¹�:   

1=  �%/b�=9)#�@	 ���	� P"  

2=  �'�$�	�=��$�7	 P  

3=  �$	�=��p��7	 P"%/b� .�W$r� G `8�6  

4=  �$	� �Z�� ��{ m8�U=y 

5=  �#	� �j	�% .^�)=>�%c&	� /8� °� ��{ _�^�8  

6=  �$	� ��)	� /�� Ö�&7	 R&7-^�/��	� y�= 

7=  ��)	�/�� Ö�&7	 P")�b�y�= 

8=  �%/b� ES�@b m����= ")8 ��{ P" 

9=  �#	� �W	� q|� /��	 §%�U	�% D�=�& 

10=  �$	�=�5�7	 CI� 

11= b� �/& �65b� _��/�. ��{ _�/= 

12=  �$	�% 9�'�	�/�. ��{ E'W�= 

13= � �$	»�'� Ö�&7	 _�6'�#= 

14=  �Q	� ���)�� /&�¤�� ��{ P#'5= 

15=  ��e� m��L`L�|� ��{ _�6= 

16=  ��	�G��&7	 Ccr= 



 
 

 

א�.�75א��W�%�Gא��� �;� 77����H+�9א	א��;Iوو�J�&א����K���LM	و/ �-�و��NOPQ�: 
 

17= �{ Er/b�À�|� �= 

18=  �@	�/�� ��� 12 ��e� m��L +� �Z=_�6 

19=  �$	�E'7r �'47	 3'n)= 

20= : I$�b� +� ���\ 1%2  �W	�c��	� , Á<%e� , c�=  

21=  �4	�� ��6�	 E��= 

22=  �Eh G E'7�	� Y�U� -��k ��{ ,E'7r EU&�= 

23=  �$7	 E'7r I$£ 12 +� E'7�� 3$(�S�$= 

24=   �/	� ���)L �$7	 I$�b� Ù�U:� �Eh G ..�S�$= 

25=  ��	� P'��h �� Ì' ��E'7r I$£ +� ��1�= 

26= � `��)� ���7	 E'7r I$£ 12 +� E'7�y�= 
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 ���81���� y��� !#��1�=  

!8)�'< X�i�2�" : �̂ " !70� �( 9�% +� "� Ì� �$	�� E Ì�+� m5z !�e ;R�@�3�  �̂ ��Y�, 
EQ�:  �n Ì� ¥�  �n% ��Y�,  �̂ % Ì	 ¥)  �̂ % �{ ¥Y"�4�=  

  �#Wb� !'( �F�8 y��	� ���%}�5 �µ�W&	�% Y�� �/	� ���h��6� �o� {% ,  �9�   
 �9e ;¤)U#	� ÄU| !� ¸#$��8 y��	� ���  �EF G �6'7� m �5 Ìs�b�  5~� �� �6fUh  

 �7�P= ¬¬%¬²�497�   
                                                        

��1 � G 1 ����:P�7	 8�L C����% EL.% ,1��� J<{�% , Ph��L m¢m5@F 1�L% ¸h�L% 3  ��L !$��0�Ph ,
�� Cp)r;� :1����%  ��e ;1.�)�� �{� E�U* { ��\  ?�h�L 1�L %� P8�#L ¸#L �� E�( ,  ?��"p `"p� %�  %�

 ?�K� `@$F� P�7	� G 1.�L )6( !h.�)L �� Ph.�s� %� !"�@7� %� ,/'� =,-^����%cU7	 Á'�b� ¤)��&	� :�f#8 
�1¬215� �1�L�=   

        ��� ��� /&( 1Z�0{� G � �6( ��	� :!	)&� ²�0"J@�� G P8�#�� cd;* )�" = :�f#8 �65b� _��/&b� ��{ _�/
� ,/�.3¬321�,  �5@b� P(�� ��� ^%/h 12 �4	� P'(��	� P8�/u� " ¸ 9�'�	 P'(� P(�� ��� ���v� qS�&h
" P'( �)	�� ,1¬479�=  

��2 !8)�'<� : �#	� P5S� �� ,�#i �� 9�Q� �� %�5� ;�O� )º� �7	�% )�� �#	� !#� �r�% ,/�� �� E'7~� ��{ , P ,)�
 �	w� !	 .)64� } ,�<"y�$�	�":_Ò ,180ª Ó �8)�#	� .��r� :�f#8 =��c4� �@7	 R8I�	� R ,G�c

�:µ38 �#	� P5S� JL��* G P�7�	� ,�:µ� ,-^��� �%cU7	 P�7	�% )�163−165�=   
��3   1 :�� Ái�<  
��4  y�$�	� :�f#8h +� 9�F �� y�� ,� ,R(�3¬597�,1��W	� G -��)�� `@" /i% ,�6 ¬2341 ��� :�

 ?�[�� �Z�	� !8)�'@	,  :X�i%" �/	� c�W*,Y��^ m5��% , ä� �� �̂  � ¸ �� �/ �� )6( C�5|� /8/� ���� �EF%,  �!�$Ì' �� Ì̂ ��%
 �̂ % ��� �$�Ð �p� , ?P�' �� Ì/ �* �!�$Ì' �� �/	�% ,�^ !#� À�r ¸�$h !'�� Ì/ �* �$	� P �s4	� :PE'@* {% ¸�="  

��5  �#Wb� �F�8 :_ G!'( }  
��6 P�	 µ�W&	� �Ê	� DWWi :X�&8 : ��$* �p� Y ?�T'� ,�d� D�  )�% ^)&	� :Y�0�W&	�% µ�W&	�% ,Y¦ /��

 )�% ,µ�W&	� �r� �� !�# ��� �p� ! �W&8 JF�|� ! �Wi� :X�&8 ,1���� 1��� %� E$&	�� E$&	��EQ� !� E�U8 9; 
i %� E$i �� !7�(1�L %� yÐ %� m�� ,.)f#� ��{ y��	� 9�@	  =7¬74 −76�lWi� �=   

  � ,9��&	� ���he m���� G ��x�&	� X�i2¬245 :�" �9;�(  ?�&8�x o7< E*�&	�  �l&( E$&	� ��  �6'( ,�d�
o	p G !7'�< +� ¸4�%"=  
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P(�� ����1�" : �'	)0e� E&"%E7b� ²�¢� 9)�2� 9�8^e� ÄUh +�,  �#	�%¤)U, 
X)&�	�%, »���e�%, ,X�)�e�% X�)�e� »)� y�@�e� J6[�� �Fp%"�3� ê= 

!7&"%�4� 3'n)$	� G�5�= 

                                                         
=  

  �hZ�0�%? E�( �� EQ� E��U	�� E�U8 9� )� :>�L�s7	 _�U8��$	� =,  :µ�176�=  
��1 P(�� ���� �� /5� ;�!7	�/��)º�� : �$	� �5k.)	� P(�� /5Å")�Z@	� /�� �� !7	�/�� °� �� �%. ,, 

-.�W�e� /5� �� /5�%,  �j	� �@|� �� /5�%J�ck% -/'�H��	� !#� �r�% ,, �L�" ���%,  y�&� ���%
J�ck% ,!	 }':å* C/8/� :FP(�� ��� c@U* !5<� ,J8��	� 9 ��&7	 c@U$ U	� I$�b�% ,��	��� ,�6&

Ò ,��ck% ,P'6&U	� ^%/|�%:_803ª =Ó�f#8 :µ� ,9)h�( ��{ `��b� À��8/	�:419 .)#	� C�s� ,�
� ,a)7£ /5�b P'Fj	�1¬326�=  

��2 ¢v� �Fp ��%o	p +� ²� " :X�i �'h H�j�	� ���v� )� �O	� }7$± � �j	�% E$&	�% �U�	� J8�� G mS � �"
 �Â	�%� ,¸UW$@b� ,"��@b� y2% Pi1¬328−329�=   

   �*{� :P�	 ²�¢v�% �*� :-� ,��F +� �)&	� m¢� :Ju)i !#�% ,§�U :-� ,��F +� 9Z( m¢� :X�&8 o	�F% , �)&U
� ,.)f#� ��{ y��	� 9�@	 :�f#8  =!'7� �j�8¬57c#b� 1��Wb� ,� ��)'U7	� ,1¬109�m¢� ,�=  

   ?�hZ�0�%  !( ��� /&(� ,X)W�b� G -���	�4¬20 :�" �*� �� C.��� �E|� E�� §�U  ��� �� /&�	�% /5� P−
J7<% !'7� �� +0− .)�e� �� ��� +�"X�&( !#� `8�i }8��$� `L�|� ��� !( ���% ,: " �*� )� §�U

 ��e� ,�� �� �8/6$sb���� +� I� G P">�6U0t	 `L�|� ��� I$£ 12 I$�b� 9�'� :�f#8 = ,
�1¬521�=  

��3 }'�W* )�% ,X�)b� :1 G  
       � ,P(�� ��{ �6&U	� I$�b� :�f#89¬526�  =   

��4 � ,E'7r �'47	 _�6�e� m��L 12 G 3'n)$	�8¬51�=   
��5  �$	�%3'n) ��e� m��L y�$F !'( 12 ,E'7r �'47	 y�$F )� : ��� 12 �� ,�&$"�% ,`L�|� ��{ _�6

 �#�	 ,�Z@	�/��� ! �R�% ,X�)ie� %j� !'7� ^� ?�cQF !'(   �#	� }��% ,X)� �&	�� � �&7�* /i% ,X���v� �� +� ¤�
� ,9)h�( ��{ `��b� À��8/	� :�f#8 =!#� �6�� {% mU�� 12 /L)8 {% ,!$�	���% !7'W�:µ186 ,�

� ,>Z&@�	� �sh ��{ P#���	� ../	�2¬207� ,-)s�7	 ���@	� ��U	� ,�2¬286Z�0� ,� `��b� 1
:µ� ,J'����� /5�b437�=  
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��[ اÊ}��ف H�) 4¤ل  HB [ �B�.ا�  

 �o� {%  ?�"�%/� ?�/5� J7@b� E$i 9� �6#� Jf�� �O	� /��  '	 Cc�F G% ,
 �W	� R� aZr !'( /'�)	� p�U"�% !$�)* X)�i�r�% ,J�/�� ��% P����1� �o	��2� 

 �� �r;( ,9{)&	�!	)i: !$���� �)Í { X)�&	� �/� �	 :!	)i �� �r�% ,�	� �� �Q�' E5
 �W	�3	�,  �W	�%Pi/, ^�6��%,  �¾|�%: X)�&	� , �W	�% ,.��#	� G ,/'7± G }7$r�% 3'�

,/'7± �/�= �f"��3� y���|��4�=  

	CD	zzxx		��W8	א�/��ص	�	א�,�	 	

  ل: ا�.��ص ا��XaH ا�¦وّ

z�?>	א��Kא�&�5ص��g�hن�و�(�i.�x� �

��z�>א�&�73א� )`�א"و�Wل�x� �

 �E| mL�#	% �Z�	� }#W57	�5�   

                                                        
��1 ��r�% :_ G  
��2  o	�� �r�% :1 G  
��3 � ,y���7	 E'7r I$£ 1O	 E'7�� `��)� :�f#88¬289�=  
��4 y���|�� : ��	� °��b� ���	�/�� �� /5� �� /5� ;�!7	�/��)º� !	 ,,I� G P'�	��� ���� )�% ,�#'�

 �#W���% ,!&U	� G C/8/� _�U$£ 1O	 E'7�� `��)� ���6 :_Ò ,E'7r I954 ªÓ .)64� !¼Ð% ,
µ� ,�$��#$7	 À��8/	� j8��$� À�6$�{� E'" :�f#8 =y��	�  7�����:592� ,.)#	� C�s� ,�1¬389 ,�

� ,-%�j	� ����7	 �'�'	 �Z��:µ371�=  
��5 1 ,_ G �#Wb� �ZF :}=y�) �W	� )�% ,  
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xن�وא�+� אن��	jوא�k5א�&�5ص��`�א������z� �

 :!	)i G"}7M� 9�",  �7�� }7M� 9� :X�i �"�%},  �9e ;E$i 9� :E&8 �%  aZ*v�
 ��@$	�% C2��b� E548`�1� , ��"�( E$&	� ���% .^��$8  �$	� ?�[��% ,Á&( C2��57	 }7

 �$	� y��r E�� E548% ,;�~�% /5�	� E548}'7��2�  ?�. ��h� 9)�	��	� YZ&�	� J�%
mn)	� y��r E�� E548% ,?�/'��%�3�  �W	� �� �#	�% R"�sb�% 9�'� ��	 ,R5S�

 �#	� �� ,)U7M� ��% ,Ju�)�� G X�)�e� �� ,)U7M� �( ,Y�)< J�w�r% J�/5� ¤)U
)� +�( �/	�% a��xe� �� ,)U7M� ��% ,;�~�% /5�	� G J67i� �Q	� 9%^ Y�� �U( �7

 �/	� �7K ·7� ��% ,Ju�)�� ,���	� mn)	� y��r E�� �� Á&@8 {% ,J67i�)� +�( P8
 ��"�% !	)i G �8/|� ¸#�� )�%  ,JKv�% µ�W&	� Á&@8  − �+0 �7<% !'7� �� J − :

 �� :PKZK �� J7&	� m(."¬JS�#	�Ù¬²�¬498  � �$h ,J7$¼ ¸$h �Z�	� ��% ,Ä&'$@8 ¸
 ¸$h 9)#sb� ��%"q'U8�4�=  

,)U7M� -�	� X��� ��k 9%^ µ�W&	�% JKv� J6#� m(. :-��5�  J6�j78 !"�(  

  

                                                        
��1 1 ,_ G �$	�% : E$&7	 `�@  
� �2 �$	� y��r:}'7�  �7�$b� J8/&	� N��* �� y��r )�% �7�b� X��(;� q:�f#8 =c'�$	� %� Y�[$i{�� RU  12

� ,G��&7	 X)WU	� 3'&#*1¬59�=  
��3 mn)	� y��r �7�$b� �� y��r )� : ?���< YÊ	� E�s� q  ?�x2 %� ,�r� YÊ	  ?��"�� %� ,!	  ,P58j� %� ,!#�

 ?��'�0 %� ,PWr. %� � ?�/<�( %Y�[i %� C^��� %� Y�^� %� ,= � ,-/�æ	 ���hv� :�f#81¬133�=    
��4  !L�r�� ,!##< G ^%�^ )º�4¬139%� §Â8 9)#sb� y�� ,^%/|� y�$F :�  ?� �/h `'W8 :�8/|� Ji. ,

"4398 ,"ÄU7� ,�Fp �'h" : �#	� �� :PKZK �� J7&	� m(. ��% ,��8 ¸$h +$�b� ��% ,Ä&'$@8 ¸$h JS�
 �W	���8 ¸$h ��% ,"!�'�0 G 9��h ��� !L�r� 9�@hv� G �F� ,1¬355 :�"!	 ÄU7	�%" y�$F ,

 �$	� y�� ,9�8v� :�8/|� Ji. ,}'7�"142" �&� X�i , :!&"J7@� �2 +� 3'�0 ,^�#<� ="   
��5 1 G ,)U7* :  
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 GP8�#��F ,Ju�)��  �	��$�1�  ¬·7�* �¬Ù¬1�2299  � �/	� �7KP8�2�=   

�EEEEEEEEEEEEEEEEEET�W ع �

 ?�W�� 9)#sb� E$i 9�%�3� G  �l$i� !$i�(� X�h !	�i ,!#��4� P"%/b� G�5� 
��ck%�6�=  
  �l$&8%" :3'n)$	� G X�i X�h G !#��7� !$i�(�"�8�=  

� �)¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹b� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹���9�" :�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�  ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�� 9�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹(  �/	� D¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹"�F !¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹$i�(� !¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹'7� P¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹8  
  

                                                        
��1 �� Ái�<_ :  
��2  ��|� �Fp ? �)�" y�  �9� :!$0Zr �Z�	� ��� �� )(�b� �"� �8/|� G ² y��r y�� �� )�% ,JKv� )� �

 �$	� �	� P@5~� ���he� )�% ,}'7� �7�b� J7� !'( �³48 -� ���% ,!*./i% } �[	� � y��r y�� �� )6( 9�
 �7�b� J7� !'( �j78 {% ,mn)	� �#	� �5['( ,} �/	�% X�)�e� �� !�)" X�h !U7M� �� JS� `��)� :�f#8 =Y��

� ,E'7��8¬292�=  
��3 _ Gl�� : ?��'� :1 G% ,�<�#	� �� }'�W* )�% ,  
��4 � ,P"%/b� :�f#84¬654�=  
��5 P"%/b�% �5S� �� PKZK ^)6L C�5K �� : J<�&	� ��� _�<�'i% ,o	�� ���v� _���L� _)h �'h ,`��b� P

 �8/ Ì<e� �670� ,!*�(�n� ���% 9)#�< `8�½% ,!*�^�8�% �	� P�$ �	 ,_��U	� �� /<� �6�n% �� 9)#�< 
 �*�( ,�6'( !�L�.% J<�&	� ��� N� Eh. �f"% �6� .�$r� �� o	�� y��0� .��F aZr �� �6'( q�:�% �65

�% ,,�Fp=P�)���% C.)64� ��% ,o	p N� �  ,J'� ���� /5�b P'�	��� /#� `��b� 1Z�0� :�f#8
�:µ148 ,��/�� ��% ��� ,�U'7�7	 ��	��� `��b� G �6&U	� aZ$r{:µ265�=  

��6 � ,`L�|� ��{ _�6�e� m��L :�f#81¬491� ,G��&7	 Ccr�	� ,�12¬274�=  
��7  �� Ái�<_ :, 1  
��8 � ,E'7r8¬73�=  
��9 �� �)b� ���� : �7	�/�� )º�P#< /	% ,-./#�<v� J'� ���� �� /5� ;�!: 180 �&U*% ,¹¹ª·�0� +� !,  ���%

9)4L���, ¶ck%� 'i ��� !#� �%.% ,, � ���%��� °, ¶ck%� �:� , �4	� !��$F } �)b�� c6 �L. ,P8�� !�
 :_Ò ,_�6�e� �S�< +� Å��&	�269ª :E'i% ,281ª�.�/b� `'*�* : �f#8 =Ó »�'� Ö�&7	 ,

�4¬167� ,�� ,9)h�( ��{ `��b� À��8/	:µ331−332� ,P'Fj	� .)#	� C�s�  , �1¬102�=  



 
 

 

 א�&+��א���&�&� 106
 

!	�� G"�1�=  

 Cc�b� X�i%�2�: " �7@8!")7$&8 X)$&b� Y�'	%� N� J�3�  9���ã%�"�4=  

  �4	� G �Fp%��E�5� R	)&	��6�=  

 �¹¹¹¹¹¹¹¹¹5�7	� �%.%�7� �¹¹¹¹¹¹¹¹¹� 9� X)¹¹¹¹¹¹¹¹¹$&b� Y�¹¹¹¹¹¹¹¹¹'	%e .�¹¹¹¹¹¹¹¹¹'~��%ã�8� 9)¹¹¹¹¹¹¹¹¹#sb� �)¹¹¹¹¹¹¹¹¹7$i ,  

  

                                                        
��1  � ,/8� °� ��{ _�^�8j	�% .^ �)#	�13¬494�=  
��2 Cc�b� �j	� °�% C%�� �� ��46F P��¢% ,�º� m5< ,��%j�b� ´.�|� �� ���	�/�� �� Cc�b� )�% : o	��% ^�"

 �7	�/�� �� `�W� J6#� P��¢ !#� �%.% ,J�ck%º�% ,!)   �j	� `�W�-c�,  ��r ,�¶ck% ,-.���	� !#� À
< /	% ,.�#8^ �� /5� +�% !'7� �)$U	� .�/� 9�FP#: 120 :_Ò ,¹¹ª186 :C�s4	� `h�0 X�i% , Ó¹¹ª" 9�

 :P#< 9�F ,/	)�134ª :P#< !*�(%% ,188ª" ��� {� ,»�'� E&" o	�F% , :P#< ,/	)� E�L !124ª=  :�f#8
� ,�.�/b� `'*�*3¬2 −8� ,9)h�( ��{ `��b� À��8/	� ,�:µ425� ,.)#	� C�s� ,�1 ¬84�=  

��3 _ G,)7$&8 :1 ,  
��4  :1 G�%Y�<� , �#	� �� }'�W* )�% �<�  
��5 X�<� :1 G,  �#	� �� }'�W* )�%�<�=  

        �4	�E�� �/	� � ��\ :!U�	wb ��	��� !&U	� G y�$F )� : G P8�k )�% ,E'7r !�'� I$£ !� �p�h �'h ,-c�
 �$	�� � �&7�* /i% ,X �)�b� �6'7�% ,`��b� G C.)64b� `$�	� ��% ,C^�Lv�% q'&� !'7� D	�)*% X)� �&	�

 �O	� �$	� 1OF ,1%;$<% ,�¶ck% �)f� ���% �S�$ }	wb� P¢�* Vµ� ,E'7i /��:121�=  P�/&� :�f#8
 �4	� y�$F� ,���6�	 E��:µ6� ,G��&	� ./�7	 À��8/	� 3'�)* ,��/�� ��% �:µ63P'Fj	� .)#	� C�s� ,� ,

�:µ345�=  
��6 � ,���\1¬885�=  
��7  �7	�:�5� �|� )º� ��	� /5� �� �� ;��@E0e� >�%ci ,���,  ���	�� !'&( , i�U0 G ��<% P(��� !	 ,

|�% y^e���8/ �#0 , ?��$F }  ��< ,P"%/b� +� q'7�* :�6#@h� �� C/'U� �$	� :,CI� Ì%�% ,^.  À�r Y�.� �6'(
 :_Ò ,`��b� �� �\478ª� ,»�'� Ö�&7	 �.�/b� `'*�* :G !$¢�* �f#8 =Ó8¬109 À��8/	� ,�

,9)h�( ��{ `��b� �:µ298�=  
��8 1 G �%Y��� :  
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 9�%��ã%��1�  �/	� �%�r�X�� !	 9�F 9� !	�� �� P8, �\ ,)��M� {�%= ¸6$"��2�=  

 )7(�3�  ?!")#L %� !7&� X�h G E$�i E� E���  

 �L�" ��� X�i�4�" : �W	� )�% ,Y¦ !�j78 { �9e ;y�)  {� !'7� J�¼ { Ö�&	�
 �'�	� /64* 9� /��P#�5� �!7&� G !")F X�h G E$i !�� ,/#"�6�=  

 �7�b� G Er^% } −/�� %� ��h �� ·	��	� Ei��	� )�%−  �@	� �9 ����7�,  �l$&8 !"�( 
!#�,  �l$&8 �F  �@	� !	�r^v ;?�"�%/� ?�/5� E*�&	� Ei��	� ��!@U" +� ���8� �/&*% , �

	� +� �Z�	� �@!iZx G 9���, !*�� �j$	�%, ,^)&�%,  �W	�� !���r% �	�% ,CZ �/&* -� �
_�8�#�� !�j78 !��, q$�	�%,  ��	�%§Z, .��i� !�j78 {% ,^%/|�%�9�,  )�% ,^)&�	�%

                                                        
��1 �%Y��� :1 G}'�W* )�% ,=  
��2 � ,CI�$	� :�f#813¬6427�=  
��3 _ G)	% :  
��4  �L�" ���� :� �� J<�i ;�J<�&	� )º�% E[U	� )º�>�%c&	� �r)�#$	� �L�" �� ¸@' �7�* , Y�[&	� �H%% 9�%c&	�� J

�6'(� �� �r�% , �5SP P(�� ��� :J6#�, H��	�%, ¶ck%� �	w� !	 ,�6#� `��b� G C/8/� _�U: P"%/b� +� 12, 
 ��	� +� 12%P	�<,  X �)�� ��r� }':å* !	% :_Ò ,`��b� G �6'7�838Óª À�6$�{� E'" : G !$¢�* �f#8 =

� ,�$��#$7	:µ364P'Fj	� .)#	� C�s� ,�� ,1¬352�=   
��5  P#'� :1 G  
��6  � ,P	�<�	� �$� +� !h2 :�f#82¬308�=  
��7  �@	�% :1 G 9���  
��8 �f#8� P"%/b� :2¬83 :X�&( ÄU7	� ��\ ,�Fp �'h �" �7x 9� �i E$�i 9�% ,!iZx ��L q �$E="  

   X�i% ��	� G /8� °� ���� ,P	�<:µ125 �@	�%" :� �i E$�i 9� 9���E$",  ��	���h c�� ��< �p�,  !�OF
 �#f8 ��@b� ! ?�#�	  ?Z@� %�,  ��e ;E$&8 Z(9)#sb�F P	�|� o7* G !,  �$	� +� J�|�(.)F�b� E'WU,  ��%

>�%/	� !F �)U	� :�f#8  =J7�� � ,-%��U#7	2¬193�= 
��9 _ G, 1.��iv� :=y�) �W	� )�% ,   
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o	�� `���,  ����% �W	�� ��{%�% X�)ie� �6g� )�% ,!���0� Py�)�1�=  �f"�
 ��|�y��2� m'�	� y�� G=  

  �9� +� �)�¢�%  Er^� �5'( 3n�% ���% ,!�j7* CZ0% �)0 �� _�^���	�
 �@	� ���% ,!@U" +� �� !@U" +� !7r/8 � �� � −2 �5F ��@( ��@� ck !#f8 ?�#�	 y
!#� − �'4	� X�&(�3� 9)#sb� J�h !5�h ���" :"=  

x��%�#د��`�א�وط�א�& /�z� �

   �#Wb� .���% N� }^)&	� �%2�4� �� :�%2 PKZQ� >���  
 �O	� �%e� �Ò 9� :XÓ9)�8�5�¬¬²� ¬%499 � �7�� >��� /0�&	� Ei��	� ·	��	� )�% ,?�U

E$&7	�6� %� ?� ��h 9�F Y�)< ,?�"�%/� ?�/5�  �§ �. 9�%" :X�i ��u% ,?�/��" 9�F )	% ,
����� ?�" ���<, =!#� ^�&'(  

 ¹¹¹¹¹¹¹	�¹ �O¹¹¹¹¹¹¹ �Q	� � E¹¹¹¹¹¹¹*�&	� 9)¹¹¹¹¹¹¹�8 9� :>�− �°�¹¹¹¹¹¹¹h c¹¹¹¹¹¹¹k− �°�¹¹¹¹¹¹¹|� 9e ;�7�  �l$¹¹¹¹¹¹¹&8 {   

  

                                                        
� �1� ,/�. ��{ E'W�$	�% 9�'�	�4¬259=�  
��2 E'7�� `��)� :�f#8� ,6¬34�=  
��3 )6#@	�-. �@	� /5� �� ��< ;�C�s#	� )º�� :>�&7	� Ô�#	� �.^� ,I5� P'�	��� �$U� ,-.)6#,  ,!#� �r�%

 �&U*%|� �r�% ,-�()#�	� /5� �'4	�� !�f'�	� �8/	� Js" �� �8/, ¶ck%�, %�cQ�	� !#� �r, J6#�: 
>�&7	� 9���	�, E'7r I$£ +� E'7L 12 !	 ,-.)6Le� .)#	�%,  �/� !	%w� C :_Ò ,`��b� G _�U	

1015Óª� ,�$��#$7	 À�6$�{� E'" :!$¢�* �f#8 =:µ191,� P'Fj	� .)#	� C�s�� ,1¬418�= 
��4 ^�	� :1 G  
��5  R()��b� R� �� 1 :�� Ái�<  
��6  E$&	� :1 G  
��7  °�|� { :1 G  
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!#��1� !$� ��h G E$i �p��2�=  
�Z<�� %� P8��� X)$&b� +� E*�&	� /8j8 { 9� :�	�Q	� �O	�;  G !8%�@8 E�

¬?�7@� ?� ��h E*�&	� 9�F �p� ��� ELt( ,P�' �i�	�% P �8 ��|�¬%¬1�2300�  ?�7@� ?�/�� X)$&b�%
 �l$&8 Z(Ò !#� !	Ó�3� ���% , ?��(�F ?� ��h E*�&	� 9�F )	 � )$&b�% !	 ^�&8 !"�( ?�7@� ?�/�� X

!#�/S�� 9)�8 { 9�% ,�4� Ó!'7�Ò�5� �Z<v� G;  B%�@� E�  ��|�% �Z<v� G !	 �8P ,
)	 o	p ELt(�6� ¬9�FÙ¬_�¬79 � ?�/�� )	% ?�7@� E*�&	�,  ��h )	% ?��(�F X)$&b�% { ?�

!#� !	 ^�&8�7� ���% ,*�&	�% ?�7@� ?�/�� X)$&b� 9�F )	 � ��h E ��|� E$&8 !"�( ?��(�F ?�   ��(��	�
.)64b� +� J7@b� /��	���8�,  �#Wb� X�i ��u%}: " ��h /S�� {% �8P, {%�9� "�Z<�=   

                                                        
��1 _ :�� Ái�<  

        %� ��� `��� G P#'5Q	� �� �)�� /&� :�f#8� ,¤�� ��{ P#8/b3¬1095�=  
��2 _ G  P� ��h :  
��3  R()��b� R� ���� Ái�< 1 :  

        %� , P(�� ��{ �6&U	� I$�b� :�f#810¬24 ä�h E$&8 { !�� �Fp �'h , �   =!L)� ß§. -��  
��4 1 G ?�/S�� :=y�) �W	� )�% ,   
��5 �� Ái�< R()��b� R� ��_ :  
��6 1 G )	% :  
��7 8� ,P"%/b�  :�f#4¬651 ,� ��7	 P"%/b� .�W$r� G `8�6$	�p� ,��4¬598�=  
��8  :o	�� X�&( ,9{)i �6'( P:;@b� ,��" ��	�% J7@b� /��	� R�  '	%^)i ��" �> �I" G J<�&	� ��� X�i% , 

 ��h  ?�/�� E$i  ?�7@�: " �7$i �.�% ,aZ$r�!� !" ,!� E$&8 Z( o	p aZr N� 9)#�< `�p% ,�% )� X)&	� ��
J<�&	� ��� H)i /h� ���	 , �6ge� )� J<�&	� ��{ X%e� X)&	�,  �l" �F  .^�)#	� :�f#8 =/�. ��� o	p +�

� ,_�^�8j	�%13¬542� ,E'W�$	�% 9�'�	� , �15¬499−500� ,3'n)$	� ,�8¬76�=  
��9 %� :1 ,_ G  
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z�> Q�7א�,����������:�x� �

  �l$&8 Z( :-�  ß�h ��  �/	� G ��%�@* m� /��	�8=  

 Tوא������+Hא�m:א�&�5ص�����zx 

  �l$&8 {% (��	J7@� �� �  ��|� G ��%�@* m� �8P;  �'� )	% E� ��|�� �(��	� j �8P, 
 �§�	�� J7@b�%=  

�z> ����+Hא2�������ًذא�,��7א�����א�xא�n T�(� �

  �E$i%  ��(��	� ��|� �J7@b� �/��	�,  �l$&8 Z( J7@b� /��	� ��,  ��"�% �l$&8   ��
 �Z<v� G X)$&b� -%�@� ��|�% �8 ?ZQ� P E$&	� Rh=  

 $&'( �l Ò J7@� /�� ��Ó?�7@� ?�/�� E$i�1� !7Q� �"�( , E$&	� Rh C�%�@b� �$�* �
 �E*�&	� q�$ �� )	 !�e ;E$&	� /�� >��� q$� ´%/h �$�8 {%  !#� Á&@8 Z( !$8�#L /��

 �	� q$�	� `�@� E$&	� ��e ;!'7� �#s57	 !7$i /�� !	 ´/h -� B%�@� E$&	� Rh !  G !	
 ��	� �'i)	 o	�F% ,P i ���p E$ !7Q�,  �JK ¬/�� >��� J7<�¬Ù¬²�500 �Ò E$&	� Á&@8 Z( !#�

ÓE$&	��2�  ��e ;J7<� )	% B%�@� ! E$&	� Rh !	�3�=   

  �#Wb� X)i �f"�%} :E$&	� Rh"",  a)��� )6(Óa%��b� +�Ò�4�,  )�%
 �@	� Rh �� !'7� �#sb�% >��� R� C�%�@b� �Ë	� )� -�	� `� ��@b� Rh N� y �̀

                                                        
��1  R()��b� R� �� 1 :�� Ái�<  
��2 �< R()��b� R� ���� Ái 1 :  
��3 � ,P#'5Q	� �� �)�� /&� :�f#83¬1096,� � ,E'7�� `��)�8¬293�, � ,>�%/	� !F �)U	�2¬194�=  
��4  R()��b� R� ���� Ái�<1 :  
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 �	�_)b� )� -��1�G �8%�@* )7( ,�2�  �Ë	� Rh ��|�% �Z<v� G y �8P,  �/*.� JK 
- �j�" JK 1%�sb��3� !#�, _�(,  �#	� m5$L�(^)i { 9� +� ¤��4� ?��)W�� ��8 � !�e ;

_)b� Rh N�=  

�x�7�&א����:�Z%�Hل�א�5��z 

 Ì8�(�F �"�F )	 o	�F% �Ë	� Rh �y,  �JK .��� J7<� �Ë	� /�� 1 _)� E�i% y
1%�sb� �(��	�,  �9�(  Á&@8 µ�W&	�E*�&	� ���5� ��e ; ?�8%�@� 9�F 9�% !  Rh !	

� �Ë	 B%�@� ck )6( y _)b� Rh !	Á&< �p�% ,�6� µ�W&	� !#�;  C�%�@b� �/�	
_)b� Rh, !#� X)$&b� P8^ Á&@* Z(=  

                                                        
��1 � ,3'n)$	� :�f#88¬79�=  
��2  _ :�� Ái�< �W	� )�% ,1 ,y�)=  
��3 Õ�� :1 G �#	� �� }8�� )�% , �W	�% ,�<� �" )� 3'� �j �-; &8 !�e ��	� - �j�" :X�a �j�#F :EL;  �/	� ��L :-��, 

1�L !��0�% ,m�&#8 �%, !#� - �j�#(, �	� 9�@	 :�f#8= _�(� ,.)f#� ��{ y�15¬320j"� ,���=   
   :»�'� X�i%" �J[� ,!h�L G - �j�"  �#	� �j	� ÂF% ,9)!��i +� ./&8 �% ,!�^ X�< :,�#��% ,�6U'U±% ,-�" =

� ,P��#$@b� _�6'�#$	�5¬2927−2928�=  
��4 � ,_�^�8j	�% .^�)#	� :�f#813¬550�=  
��5 /�. ��� ���Fp P:;@b� ,��,  ��� D:;< :X�i ¸'¼ �� ¸'¼ P8�%. �U( ,J<�&	� ��� �� R$8�%.  N� .���%

 �#	� �� J<�&	� �#	� E$&8 > �I �> �I,  �H% {%  �{� !	,9)57@b�   �JK E*�&	� J7@8, ?!� E$&8 9� ��M�  :X�&(
 �̀ h� ��� E$i �� )U�	�  �9� o	p% ,!7$i �� �H�  �JK ,E�$ �i -�	� �(��	� P��h �� Jf�� J7<� �p� !$��h  X�i

 �'�� ?�#  ��	� �#	� G !#� ¸@'� P8�%. G J<�&	� ��� X)i ���g :��re� P8�% �#	� E$&8 > �I> �I,  �JK  �"� :J7@8 !
E$&8 �9� :!#� m(�" ��� P8�%. G o	�� X)i )�% ====  �� !�#58 { !�Z<�E$&	�, !#� !8�8 {%, !"��� E$&8%, 

8� °� ��� `@" /i%Cc�57	 X)&	� ��� /� ,_�^�8j	�% .^ �)#	� :�f#8 =13¬548 9�'�	� m� P'�$�	� ,�
� ,E'W�$	�%15¬477�=  

��6  1 ,_ G Á&<� 9�% :  



 
 

 

 א�&+��א���&�&� 112
 

  ¥�(�F ¸#L )7(  B�(�F +�, !h�s(,¬¬Ù¬1�2300�  �JK <� E$&	� !#� Á&< >��� J7
!�Z<��E*�&	� �Z<� /�� X)$&b� J7<� )7( ,,  �JK !h�L �� _��,  E*�&	� +� E6(
µ�Wi; 1��� Rh �U�	� G !	 !*�%�@b, _)b� Rh �Z<v� G !*�%�@�%,  { ��

?!'7� µ�Wi= 
  :�'4	� X�i" ��e ;>��� +� µ�Wi {,E$&	� !#� Á&< !�Z<� ^�s5� !  Z(

 �#�	 ;)� !�Z<� /�� !'7� �#sb� �Z<�� !'	� ^)�8 �/	� E*�&	� +� ! ��|� G P8  P5'&	�%
/��	� G"=  

 
�z0و�>�o����>א��א���&�� �x���� �

 �/	� G }7$r�% �-� G P8  ?9)�* Di%  
 /¹¹¹#�(J¹¹¹<�&	� �¹¹¹���1� �/	� !¹¹¹'7� : 1�¹¹¹�� G P��¹¹¹0v� D¹¹¹i% G P¹¹¹8�2� _)¹¹¹b� R¹¹¹h% ,  

 �#	� G U=  

/¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹#�% `6¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹���3� ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹#�<%¹9)�4� :  

  

                                                        
��1 J<�&	� ��� ��	�/�� :)� :��&$ ��	� C^�#L �� /	�r �� J<�&	� �� �� ?��	�� m5< , �/k ¸$h ,!&U	� !#� �r�% ,

 �#	� /�i� ?���$F 9%O� !	 ,o	�� `��5� ¤�  ?���<  !#� �%. ,X�L«� ²)'� G ES�@b� y�$F% ,o	�� ��
·�0� J6#� P��¢,  �7	� ¸'¼ �� ¸'¼%�Q', ¶ck%� !57�% ,P"%/b� 9)#�< !#� �%. /i% ,  !"� E'i ,.)64�

 :P#< /	%132ª,  :P#< %�138Ò ,¹¹ª :_191ª Y�6&U	� P5Se� PKZQ	� ES�[( G Y�&$"v� :G !$¢�* �f#8 =Ó
µ� ,�	�/�� ��{:50�, À��8/	� �239−240� ,.)#	� C�s� ,�1¬88�=  

��2 1 G 1%��� G :  
��3 `6�� ¥̀ &	 `6��% R�@� !5<� X�&8% ,-����	� Å'&	� j8j�	�/�� �� `6�� ;��5�)º�� :  �� �%. ,!	

'7	��, »�'� �� E'[U	�%, !#� �%.% ,P��¢%: 9)#�<,  ,P��¢%� �: ?���$F } !&U	� G,  �� /'�< !#� ,�%.
 �@hÒ ,9� :_204ª �4	� /�� ,Ó�Q� ��(� ?��)8 O� P'" :G !$¢�* �f#8 =Y�&$"v�, �:µ51− 52− 112− 

113� ,À��8/	� ,�:µ162−163.)#	� C�s� ,�, �1¬89�= 
��4 9)#�< ;�/'�< )º�� : �$	� `'�h �� /'�< �� 9)#�< �� �Z@	�/�� J7�	� �r� , >�%c&	� �r)#  

  

= 
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Rh�1�  ��	����2�=  

 ;J7@� P8^ E*�&	� +�( E*�&	� �Z<� /�� X)$&b� J7<� �p� :J<�&	� ��� X)i +�(
 ��e¬�$�� !¬%¬²�501�  �/	�J7@� _)b� Rh )�% ,_)b� Rh P8=  

 ��	� Rh !$8^ ���8 :9)#�<% `6�� X)i +�% ��	� Rh )�% ,���(�F ��,   '7(
�&	� +��¶/#� �(�F P8^ {� E*�3� �#Wb�% ,}  −�� !�. −  ,J<�&	� ��� X)i +� ¸4�

 !'	�%_)b�% P��0v� Di% �5n%" :V;8 �'( o	p /�� !	)&� .���"=  ��;$(!7=!  

x����o�7א��,�����z� �

  �{�" :!	)i%"P7'�	� �4�,  ��h /S�� ck" :!	)i �� ¸#Q$@� ��� :-� ,"�Z<� %� P �8
�� 9�F 9�( :-� ���� ?�/S�� >� �8 �{� >��� !� E$&8 Z( !'7� �#sb� +� �Z<� %� P 9� 

P7'k !7$&8�5�+�t	 P7'�	�� E$&'( ,�6� ¸"^e��=  
                                                         

=  

  ^�8� �� �� �� 9�%c&	��, ���% �kJ", ¤2� ���%, J�ck% �JK ,  J<�&	� ��� �� m5@( I� N� Eh. ��i%
P"%/b� !'7�, �6�'*�* ^���%<% ,`�% ��� �� o	�F m5, `6��%, ¶ck%� �N)* ,9�%c&	�� Y�[&	�  , ��%

U':å* :_Ò ,Y�6&U	� �/	 C.)64b� P"%/b� :!240Ó¹ª� ,À��8/	� :G !$¢�* �f#8 =:µ263− 264�  C�s� ,
� ,.)#	�1¬103−104�=  

��1 /#� :1 G  
��2 � ,P#'5Q	� ���)�� /&� :�f#83¬1098 −1099 ,�� ,`L�|� ��{ _�6�e� m��L:µ492� ,  E'7�� 3#�

 E'7r I$£ 12	� ,Æ'7�9¬37�J<�&	� ��� X)i :R	)&	� �Fp �'h ,, 9)#�<%, !�� `6�� �F�8 �%=   
��3  � ,_�^�8j	�% .^ �)#	�13¬552� ,P#'5Q	� �� �)�� /&� ,�3¬1098�=  
��4 X�'$k{� :Â�	�� P7Ì' ��	�%!�/� 9� )�% ,P7'k !7$i :X�&8 ,, mn)� N� !� `��'(,  :�f#8 =!7$i !'	� .�0 �p�(

,-���7	 1��W	� .�$£ �1¬232�E'k� ,�=  
��5 � ,P"%/b� :�f#84¬651�� ,P"%/b� `8�½ ,4¬598�=  
��6 _ G, 1+�e� :=y�) �W	� )�% ,  
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  ��|� G X)$&b�% E*�&	� C�%�@� �³4'( :¸#�b�% �8 �{� ,�Z<v�% P E$&	� 9�F �p� 
P7'�	�1� �Qb� P5s�b� R�	� Â�� :C�#�2�  �$	� �'$���% ,P X��� �re E$&	��3� �³48 Z( ,

C�%�@b� �6'(;  ��|� �6'( E$&8 E�  �9e ;�(��	�� J7@b�% /��	�� ¸#Q$@b��4� m�&#� �#��5�, 
¸#�5�:  ��e ;��	 �9e ;E$i P� ��|�� ! P� ��h P7'�	��6� ��e ; !!� E$&8 � P&'&|� G;  E�

 ��e ;^�@U7	 ¸#�� G ! �#Wb� ¸U$F� ��u% ,P� ��|� �9e ;P� ��|� �� P7'�	� �F�� } 
�65�h�7� Y�)<=   

)U� { :o	�� X�i ��u%�8� ,/8 m�i )	 ��F% ,!'(�9 � J��� !'7� J�h !7L. %�
 �'	% 3	�0 )	% ,P� ��|� �/	� +� !^%^�� !�7W( ,P8, ���Ý	 !'( J�|�%,  �l" �F  !'7�

P"%/b� G�10�= =¸6$"�  

�.��zxi���h*�,��7א�	< �

 �9� J7��% $i �#	� E �½��L)�% ,C�r«�% �'"/	� G P�)&�7	 P�L)� P4h�( Cc�F  U  

  

                                                        
��1 1 ,_  GP7'�� :  
��2 1 ,_ GC�#Qb�% :=y� �)W	� )�% ,   
��3 � ,E'W�$	�% 9�'�	� :�f#816¬373�=  
��4 _ GY�#Q$<{� :=y� �)W	� )�% ,   
��5  I$�b� :�f#8�6&U	�� ,10¬24� ,3'n)$	� ,�8¬73−74�=  

        %m�&#b� Y�#Q$<{� ? ��8��� !'( ¸#Q$@b� 9�F �� )� :  P'U:� +� E'&� ��� 12 :�f#8 = #�� G !#� ¸#Q$@57	
� ,o	�� ���2¬212:µ� ,-/�7	� /5�b P8)�#	� _��7�Wb� Js�� ,�38�=  

��6  ,�	�/�� ��{ P#8/b� E�� !&( G G��	� :�f#8�2¬1095�=   
��7  _ G �65�h :  
��8 1 ,_ G!(��� :  
��9  1 :�� Ái�<  
��10  � :�f#84¬653�=  
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 Gµ�W&	� :P@Ø �'"/	�  − ���b� )�%!�ZF G !#� : ^)&	�� − �/	�% , �U�	�% ,P8 ,C.�
 �$	�%P5'&	�% ,�8j��1�=¬¬%¬1�2301�  

���  �#	� G )6( µ�W&	�a��xe�%  U, Ò¬9�F.� PKZK !	%¬Ù¬²�502�ÓE*�&	� :�2�, 
�%X)$&b,  �/&* /i% ,E$&	�% �Q	� !x%O� E*�&	� +� �Z�	� �PKZ=  

>Gא� )`�א��zxل���&Hא�W�%�� �

  �#Wb� .��� JK �Q	� !#F�	 }>�, ¹¹¹¹¹¹¹¹¹¹¹¹� X)$&b� )�%�3�:   

xل��א�&�5ص����&��Kط�p'�����z� �

" �$7	 ?��)W��P��0v�% }7 ,"����4� 5�� �7�� }7M� 9� :-� ,}7M� X)} 
=====��	�5� µ�W&	� G �³48 :-� ,?�#'� ^)&	�( ?��)W�� ,– ?�[��−  X)$&b� 9)�8 9�

%� 9�8�� � �/	� �)W���6� 9����7�  �$7	 �Ë	� Rh �� ?��)W�� :-� ,P��0v�% }7 N� y
 �#	� G _)b� Rh= U  
 �#Wb� X�i ��%^ �³4'( :} �$	�(��w  �@	� X)Wh G� `� �Ë	� )� -�	 yN� 

¬`��@b� X)Wh¬_�¬%80�  �	�)� -��8�  �_)b�	�|� µ�W&	� G �$�'( :-� , R  

  

                                                        
��1 1 G P5'&	�% :!	  
��2  R()��b� R� ��1 :�� Ái�<  
��3 !	)&� :1 ,_ G ?��)W�� :  
��4 ��� : -� :1 ,_ G  
��5 ,�r� N� :_ G  
��6  -� :1 G  
��7  9�8� :1 G  
��8  1 :�� Ái�<  
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 �*� ?��� ?�i�U�1�=  
 �#	� µ�Wi G :-� ? ��(�F E$i 9� /�� �(�F J7<� )7( ,1��� µ�Wi G%  U

E$i�2� /�� !7Qb !7$i /�� E*�&	� /��	� q$�� %� ,!��3�  �"�( !&$�� !#� Á&@8 {% ,!� E$&8 !
!7$i /�� �(��	� �Z<�� {% �ræ	�4�=  

 ���µ�W&	� J�h , ��|� P8^ 9�n )�% ,µ�W&	� ck J�h ���%  /��	� P5'i%
 G�~�; �	� /5�	� G% ,!'( ^)i { -�,  �@	� X�h !'( �$�8 Z( �	� `� ��	� )� -���;  E�

 �"� ��@b� X�h !'( �$�8 �Á&( `,  !��< 9%^ 1��� G P��0v� X�h )�% �	� -�  
 ��	� )����5�, )�% ��`� J<�&	� ���, `6�e ?�(Zr,  �¶/#� �$�'( 9)#�<%  
 ��	� �)8���6�=  

x�*��T�-	��Nq%r��C�>�3��T���+��[ h2ذא���������z� �

 .^�)¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹#	� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹U(�7�: " �/¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹*.�( ?�7¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹@� 1�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹L )¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹	�8�   

  

                                                        
��1 � ,3'n)$	� :�f#88¬79�=  
��2 1 ,_ G E$&8 :  
��3  _ G!7Q� /��	 :1 ,=y�) �W	� )�% ,   
��4 � ,y��)	�/�� Ö�&7	 ��	��� !&U	� G R&7$	� :�f#82¬463�=  
��5 _ :�� Ái�<  
��6  � ,P#'5Q	� �� �)�� /&� :�f#83¬1098−1099�=  
��7  �#	�� �)<)b� �j	�% .^�)P"%/b� G �� +� _�^�8  ��e� �� ��ck ��_�6/5� °e : ; /8� °� �� !7	�/��

>�%c&	� Ò_:386ª,Ó  !�h�0 ^�.�% ,-�su� m���	� 9�&	� G ��	��� !&U	� C%.p E�Q5�8 .)64� y�$F )�%
 �� ,P�5<e� �� P"%/b� +� ^�� �� m'¢ m5z 9� }�	wb� ��\ �)b� G Y�L � ,P�n�)	�% ,P�)5sb�% ,P8��

�%:µ� ,>�.)� È)7�'b ��	��� !&U	� .^�W� G _�<�.^ :�f#8 =��ck% 9)#�< y�$F% ,P'�$�	68 ,�
:µ� ,P'�	��� /#� `��b� 1Z�0�265�=  

��8 _ G : 1 ," ¥J7@� 1�L )	  ?�7@�  �/*.�("=  
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1%�sb��1�  �JK - �j�"�2�  �#	� m5$L�( _�( !#� ��� ¤�!'7� ^)i { ! ��e ; �� N� .�0 !  
!�^ �Eh�"�3� =  

>�C�s�3��T���+�����t�],�������T�z�x�[ #א���א +:�*��� �

" :`6�� ¥J7@� m�i )	  BJ7@� /8,  JK �/*.�  �	�,/8 D��i -�,  �/*�� _�( ?��4�, ¬
¬%¬²�503� >��� +� /'	� m�i G µ�W&	� D�Q	 ,E$i %�,  �)5@&8 9� !$K.)	  '	%

>��� +�, 7$&8% �9e ;,)  �/*�� )�% !'7� 9�F _)b�"�5�= ¸6$"�= �f"� -��k ����6�=   

�x���5ن�:-�א����3����z� �

:!	)i% " B9�8��,  B9��� %� ,"-��7�:�8��� /h;� 9)�* P5W�	�% :  

 ¹¹¹¹ ���!	)¹¹¹¹<.% ��¹¹¹¹� 9�8�¹¹¹¹� ��8� " :�¹¹¹¹~ ;�Z¹¹¹¹<v� JS�¹¹¹¹�^ ?�¹¹¹¹�j$7� E¹¹¹¹*�i� 9� _�¹¹¹¹��  

  

                                                        
��1 1 G 1%��� :  
��2  Õ�� : 1 G  
��3 � ,>�%c&	� /8� °� ��� :�f#813¬550�=  
��4  :1 G^��}'�W* )�% ,=  
��5 ^�� :1 G}'�W* )�% ,=  

        � ,_�^�8j	�% .^ �)#	� :�f#813¬548 �)57	 E'7r I$�b E'7Fv�% À�$	� ,�� ,§�8¬311�=  
��6  E'7r EU&� Eh G E'7�	� Y�U�� ,2¬1073−1074�=  

         %��� -��k :5� )�/�� �� /  ?�/	)� É�#�b� ,-��k ��  ���* ,C;4"% G ¸D'�   ?�f(�h 9�F ,E[(% J7� 
 �sh%Py��b� Y�7� P��r ,,  �&� �r�%� !	 ,J6'& �	w �#W�% _�U��	��� `��b� G _�U .)64b� !��$F :�6#� ,

 �Eh G E'7�	� Y�U�  �"� X�&8 ,E'7r EU&� ��	� cQF !P8�%,  �7F ¤�( �8�4�% :_Ò ,!#� 9%%�8 J6919Ó¹¹ª =
� ,À�6$�{� E'" :!$¢�* �f#8:µ581� ,P'Fj	� .)#	� C�s�  ,�1¬398�=   

��7 _ :�� Ái�<1 ,  
��8  G1 !	)<��% :  
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 �#	� ¤� �)5W�Ò �¹¹¹¹¹¹¹¹¹ª)	�i �p�¹¹¹( ,�� {� à� { :�)	)&8 ¸$h �#�J�Y��^ �,  {� Ju�)��%
 �&��Ó�6�1� �8/|��2� �@	� �� 9��;� 9)�* %� ,:N��* !	)&	 ;,ck %� 9��7��ُّ ضح ضج صم 

     ��3َّفح فج غم غج عم  عج ظم طح ضم ضخ

%��4� P8j�� ��j$	��5�  �#Wb� ���F�8 � ��% ��e ;}P5W�	� G ��h� ��6� ; !	)&	
:N��*��ُّ تى تن تم تز تر بي بى بن====�َّ ¬¬Ù¬1�2301� 

!	)i N��7�:ُّ�8َّمم ما لي لى لم كي كى� =  

  ��e%9��e�� P5W�	� D$�K �p� �, P8j�� yË� D�Q* ���(�9�  =N%� y�� ��  
                                                        

��1 �� Ái�< R()��b� R� ��:  ²  
��2 � ,-.���	� !L�r�1¬14 :y�� ,9�8v� y�$F :�"� �)��i�% �)��* 9�( �W	 �j	� �)*�% CZ �7�( C�FJ67'�< �)" ,

Ji.  :�8/|�"25% ,"� ,!�'�0 G J7@�1¬52 :�" �7	�%ÄU !	,"  :y�� ,9�8v� y�$F"� X�$&� ��e� �#	 ¤�
�� {� à� { �)	)&8 ¸$h" :�8/|� Ji. ,"21" �5$*% , :�8/|� P"�� +� J\�@h%="    

��3  :P8«� �� P�)$	� C.)<Ò6Ó  
��4 1 G� �j$	�% :  
��5 P�	 P8j��%� :�  ��	� E�� �� �rw8 �� :�6�¢% ,P�"� �j �L" 1��W	� .�$£ :�f#8 ,�,1¬58��jL�,�=  

  �hZ�0�%?  �� :� !#�e X�� �� �(��	� �j:!")0% �Z<v� J�h D� ,.��&$<�� = ��� ^%/h 12 :�f#8
� ,P(��1¬145�=  

� �6  :�f#8 :µ� ,_�6�e� m��L490�=   
��7  1 ,_ G N��* !	)i :  

�8� :�6��$� P8«� �ُّ�X�W ثز ثر تي تى تن تم تز تر بي  بى بن 

 لم كي كى كم  كل كا قي قى في فى ثي ثى ثن  ثم
  =� C.)< P8«� ��:29Ó	)$�ÒP َّمم ما لي لى

� �9� ,G��&7	 Ccr�	� :�f#83¬461�   :X�i �'h" �/7	 J0�� P8j�� /&��Z<v�F Y��="   
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 :!	)i%" ck �� E*�&	�F" �q�$@b��1� ,�F%�2�  yË�% 9��e�% 9�8v�� 9)�*
P8j��, E*�&7	 P5W�	� 9)�*�3� �q�$@� ck �� >��� -� ,!�/	�4�$i /he  '7( : !7

 �q�$@b {�  ��	� /�� !�^ �i 9�( ,!7$&� !	 J�|�% ���Ý	 m( �$ ä��#L� >��� E  !�^ 9�F
Y�'	%e�5 � �%e� X)$&b�X�6�  ���% ,,�F�'< �F �q�$@b� !7$i 9� �  µ�Wi { !"�( !�/	

 �"�% ,!'7�y^e� !'7� �; !*�'$({�7� ���v� +��8�,  .��� !'	�%¹¹¹¹¹¹¹¹¹¹¹¹�   

��������z>���א�&��7�,�73א� <�2ذא�,��7א�xم���v��ZT� �

 :!	)i"y�̂ ��% ,"�y�̂ �% :-�9 � �q�$@�  �/	�>�s7	 !7$&� ��10�  �'	% +� ��	� E�i ! m(
���Ý	;  �/�$	!'7� !8= ¸6$"��11�=  

(%¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹	� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �j¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹i.¹>��12�   

  

                                                        
��1 1 G �q�$@� :   
��2 -� :1 ,_ G �F% :  
��3 �� Ái�< 1 :  
��4 �� Ái�<1 :  
��5 1 GY�'	%t	 :  
� �6 :�f#8� ,P"%/b�4¬655_�6�e� m��L ,�� ,:µ490�=   
��7 :_�'$({�  �@	� )� �Ê	� N� q�S� 9%^ YW	� .�$£ :�f#8 , ��w8 �� .�$1�� -���7	� ,:µ244�_)(� ,�=  
��8  � ,_�^�8j	�% .^ �)#	�13¬561� ,P#'5Q	� �� �)�� /&� ,�3¬1095�=  
��9  1 :�� Ái�<  
��10 1 G >��� :  
��11 �� Ái�< 1 :  
� �12  �j	�>�i. : )� �i��	�/��� �� }<)8 ��/�  �j	�-Ib� >�i..)64� !'&( ,,  �#	� �� �r�-.)6Le� .), 

 �7	� 9���	� �� �r�% ,J7�	�� !	 /6�%¶ck% >�&�J6#� ,P��¢ !#� �r� /i% ,:  �x)b� 1.�� /5� !#��; !	 ,
 �	w�E'7r I$£ +� !h2 :�6#� _�U,  �8j�	� 12% ,!$'0 ²�p .)64� 12 )�% ,P��ck%E'i , /	% !"� 

 :P#<1020Ò , ¹ª :_1099� ,-)5�7	 O� -^�|� 9�&	� 9�'�� G �de� P0Zr :�f#8  =Ó¹ª2¬287 ,�
� ,P'Fj	� .)#	� C�s�1¬441�=  
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���1� �@|� °� �'4	��2�" : �9�  y^e� !'7�====�3 �9�F �p� !#� !UW#8 �� ��#�, 
 �&h !	 �r;8%! ���% , ��5$8 � 9� � �@	� /#� ,�r� �� �!7$i% 9��7�4�  �'�$� y^� Z( E

!'7� ¬"¬Ù¬²�504 �=  �/	� y�$F �� ¸#�b�� ¸6$"�_�8�5�=  

>�3 H�7א�,�����z�>qא�+<وא�����Z],5`�وwא%��א�xق��� �

 �/*�5F :!	)i%,  B9��% �Wh�, .�< /8% B§  

 ��%�6�  �/*�� E$i ��e ;!� E$&8 { ?�+� ��	% ,�)W�� ck !�7� y^e� !7$i ��; 
���v� +� !*�'$({�8�=  

 " :�'4	� X�i !7*�i +�% − ?�[���9�−  Ø �7K  �/	�P8"=  

 B9��%" :!	)i%",  E$i �� +� µ�Wi Z( :-� B9�� �Wh��10�;  !7*�i +� E�  

  

                                                        
��1 1 G +� :  
��2 �8% Ì. �j	� :�|� )º� �j	� q|�/�� �� /5� �� �� ,��@ �'&8�(� E�� /#� �6$�� , �c �� �W	�� a��8 ,�8%.

,°��b��  ?�fUh ��p��	� `8�½ �j$	�,  ?�6'&U*%,  �'i% �$	� +� /'8�&* !#� _/ �	� y��ie� /h� )�% ,`8�6 �8�
$U	� J6'7� _.�^ :_Ò ,_Z�4b� G ²jUb� !'	�% ,�'719 ,`��b� À��8/	� :�f#8 =Óª:µ�305 C�s�  ,�

� ,P'Fj	� .)#	�1¬309�=  
��3 1 G �/�$	 !'7� y^e� 9� : 9�F �p� !'7� !8��#�=   
��4 1 G !7$i %� :  
��5 � ,E'7r I$£ +� !h28¬7�=   
��6 -� :1 ,_ GE$i ��% :  
��7 �� Ái�<_ :  
��8 #8� ,_�^�8j	�% .^�)#	� :�f13¬561�=    
��9  �� Ái�<1 :  
��10 � ,P#'5Q	� �� �)�� /&� :�f#83¬1095�=  
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 �j	� ���% ,y^e� �"�( �W�b� ck >�$&8 !!� E=  

�ًh���hو�`��T�z�x�-��&T�-�hزو�Z�� �

  X�i ��	 �����-.�1�" : ?ZL. /L% )	�2� !$L%� m�, !7$&(, �p� !'7� µ�Wi Z( 
 �'� D��i �j	�� P#9�F% ,�"�3�  �j	� ?���� >��4�; Cc�	� .��	�5� ,J<�&	� ��� !	�i"�6�=   

 ^��¹¹¹¹¹¹¹¹¹¹ �4	�1.��7� ¹¹¹¹¹¹¹¹¹¹	� y�¹¹¹¹¹¹¹¹¹¹� �¹¹¹¹¹¹¹¹¹¹r� G¹ �Oy" : �/	�% ,P¹¹¹¹¹¹¹¹¹¹7i��	� +¹¹¹¹¹¹¹¹¹¹� P¹¹¹¹¹¹¹¹¹¹8 !¹¹¹¹¹¹¹¹¹¹6L%%  
¹¹¹¹¹¹¹¹¹¹¹¹¹��e ;/¹¹¹¹¹¹¹¹¹¹¹¹¹5�	� E¹¹¹¹¹¹¹¹¹¹¹¹¹5� { P¹¹¹¹¹¹¹¹¹¹¹¹¹7i��	� 9)¹¹¹¹¹¹¹¹¹¹¹¹¹F m¹¹¹¹¹¹¹¹¹¹¹¹¹�!�8� ì��b�¹¹¹¹¹¹¹¹¹¹¹¹¹¹F .�¹¹¹¹¹¹¹¹¹¹¹¹¹0 Cc�	�¹¹¹¹¹¹¹¹¹¹¹¹¹�,   

  

                                                        
��1 - �. ����� �7	�/�� )º�� :� /5� �� �5� �� �� �� /5� ;�! �$	 ����� �5'5 �/�b� ,���v�� `��b� G .)64b� ,-. ´

�5�7	� �� �r� ,`'��	� `8^e� H)0e� !'&U	�,  �W	� /'5|�/��%·S�,  �	w� !	 ,�¶ck%C/8/� _�U  :�6#�
+� 12% ,J7@� /S�)U� J7�b� y�$F  �$	�R&7 �#8)s7	 9���	� 12% ,-^�/��	� y��)	�/�� Ö�&7	, 

:_Ò ,��ck%536ª� ,`��b� À��8/	� :�f#8 =Ó2¬250� ,-)s�7	 ���@	� ��U	� ,�2¬258�=  
��2 EL. :1 G  
��3  +�% :1 G  
��4  � ,J7@� /S�)U� J7�b� :�f#82¬212 �#�	 ,� J7�b� X�F� :�f#8 =»�'� !	 !�@"% ,J<�&	� ��{ !�@#8 � !

� ,J7@� /S�)U�5¬77�=  
��5   Cc�	 :1 G  
� �6 �)#	� :�f#8�% .^� ,_�^�8j	14¬264 �W"% ,�" :! �'Q	�% ���	� G -/#� o	p% :J<�&	� ��� X�i ��i� 9� `

 ��� P��.� �l$&8 � �6Tx% !  ,"�6#� /h�)	 !#� �� ���he� ES�@� m��L ��|�% R$Ub�� �8�[&	� �� Xj"�� 
,H��7	 �6¬94�=  

��7  �4	�� /W&8 :�#� 1.� �4	�-c� �/	� � ��\ �' �&�	� )º�� :)�% j8j�	�/�� �� !7	�/�� �� ���\ �8/	� À�* ;�Y
 �/	� �O	� �� �r�% ,�8.)64b� ,�'�Z* �� )�% E'7r �'4	� �� �r� ,-c� ��	� a�'�&	� J'� ����% ,>)�, 

¶ck%�!#� �r�% ,: Å6&(e�, ���	� ���	�/��%,  �4	�%�x�@�	�  5,  �	w� !	 ,J�ck%� _�U/ :�6#� C/8
I$£ +� 1%2 PKZK  �'U:� +� 12% ,E'7r !�'���� P  :_Ò ,`L�|� ��� I$£ 12% ,o	��

805ª =Ó� ,À�6$�{� E'" :!$¢�* �f#8147−148� ,P'Fj	� .)#	� C�s� , �1 ¬344−345�=  
��8 1 ,_ G!�� :  
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".�� o	�	%�1�= =¸6$"�  

 �j	� D�K �p� 3n�% ���% ���% ,X%/� P��.;� �" ��s5� {� ��8 � 9� �^�2 � Z( !	)i
!#� E�&8,  ���% ,!� E$&8%¸M� 9� ��3� ��7�, ,.�� �6g%,  �8 9;� �&#8 ��D'�	� `,  �)@*% .

 ,!'7�%��4� V���� m� !*/L% :X�i, !'7� ^)i Z(=  �j	� P'��h �f"�>�i.�5�=  
  :!	)i%"m�i %��6�  B§.�< /8" ====��	�7���% ,�8�  �/*�� E$i ?�, E$i %��9�  B9�� 

�Wh�,  B§.�< /8 m�i %�,  �Q	� ES�@b� G !'7� µ�Wi Z(´Z�10�  !'7� o	p D�K �p�
¬!7$i E�i¬%¬1�2302� �u, 	 !��i E�i% �@	� /'J\ o	p E�( %� ,§.��11 � �JK ,!*)�K E�i 

�u !7$i /�� J6'7� o	p D�K,  �@	� /'	 !��i /��% J�h% ,Á&( y^e� !�j78% ,§.�
 �j	�% y.��b�q8/" �r �)7$i 9� Ju P8^ {% ,o	�F ?;,  J67( )[� �u m�i 9�%

/5�	� G µ�W&	�  �/	�%�~� G P8; �9e ;  �/|�¬¬%¬²�505�  �"�L% � �#	� G ` U=  �f"�
 ��|� G !���y��12�=  

                                                        
��1 � ,E��4	� :�f#82¬948�=  
��2  ��sb :1 G ^  
��3  �)M� :1 G  
��4 X�i% :1 ,_ G=y�) �W	� )�% ,  
��5 :�f#8 � ,E'7r I$£ +� !h28¬8�=  
��6 1 G m�i% :  
��7 _ G,�r� N� :  
��8 -� :1 ,_ G ��% :  
��9 1 G E$i% :  
��10 1 G �Q	� : PKZ  
� �111 ,_ G !� :  
��12 .�W$r�% l'�7$� !�ZF ���%P8��)b� G% ::  B§.�< /8 m�i ��  ?;�r, !	 P8^ Z(, �r� mn)� G X�i%:   

  

= 
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 " :�'4	� X�i �/*�b� E*�i +� y^e� m� ��	%  ?�/5�– ?�[�� −  �/	�  Ø �7K P8
".)64b� )�% ,J<�&	� ��� /#��1�=  

yT�3�`��T���Qא�zxد��وط�א�& /�-�T�* � �

  :!	)i%" ?�#'� ^)&	�(," � �O	� y�)L ��� :- �7�� }7M� 9�" :!	)i �� ��p� ,"} 
 �()* �O	� _� �@	� �% �R�* P&��¬¬Ù¬ _�80�  �H)	 .�'r {% ,>��� +� ^)&	�  �r� G X)$&b�

P8/	�;  �¡ )U�	� !	% ,Y�� 9� ^)&	� !	 E�Y�� 9� ?�"�,  �H)	� í��* �p�%�2 � �r� +� >���%
 �/	� o	p �67( P8– ?�[�� − o	�� X)i )�% ,�r«� +� �¶/he �L {% ,�6'n�³�,  ���%

J<�&	�, .)64b� )�%�3�=  

                                                         
=  

  �6$8^ !	,  �/	� `Í !'7�( ?;�r Z$i 9� �8�� G P8, �67( )[� �u m�i 9�% /5�	� G µ�W&	�,  �/	�% G P8
�~�;;  �/|� 9e  �"� �#	� G `L% � U, 3'n)$	� G X�i% ,)[�	� G {:  �l"%  E*�i �� µ�W&	� �U" +�

b� �/*�,  �'" �I" E*�&	� 9�F )	% ?� ê= G !	)�i R�% ��� R� Pn.��� {% �/	� _�8,  �9�  �/*�b� P8^ É)sb� P8/F; 
 ��e �"� !µ�W&	� �#� ¸U" �,  �/	� G ��#� �Z�	�%_�8, �r«� �U" �j7$@8 { �¶/h� �U"%,  ���% �j	� � >�

P8^ !'(  '7( �W�b�, �6#'� §�U	�%:  �9�  �/*�b� `��b� +� !$��$$<� `Í,  �9;�(  ? ��(�F E$i !7*�i  ��� �
E$&	�;  aZ�� �j	� ��;$( �W�b� >�!7! =� ,E'7�� `��)� :�f#88¬294�=�a �I$�� ,  

��1  G /8� °� ��� ,�Fp X)&	� ���%� ,.^�)#	�13¬561�  :X�&(" �É)¡ P8^ !'7�" G ��� E'7r ! �L% /i% ,
 �9;� 3'n)$	�  �/*�b� E*�i  ? ��(�F E$i /i  �Ei� !7*�i +� `L)(  �U�	� _�8^ �É)sb� )�% .�V;'<% , ��c@U* 

 :_�8/	� G X�i �'h /�� �'(" �É)sb�%  �/*�b�%  Ø �7K":�f#8 = � ,P#'5Q	� �� �)�� /&�3¬1112 ,�
� ,3'n)$	�8¬136�=  

��2 1 ,_ G/	)	� :  
� �3� ,P"%/b� :�f#84¬660−673� , ")8 ��{ P�7$�b�% P"%/b� ES�@b m���� ,�9¬287 ,� ���)�� /&�

� ,P#'5Q	�3¬1107�,  :`6�� X�i%" �$	� `L�)	� �/	� %� µ�W&	� R� c'�P8="  
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���G-�?و�2��������z�x�-� hذא�,��7א�������Rאً �

 !'�#*� ��� �� ¸#Q$@8 : �/��	� E$i �p !h�L %� !7Q� ?�/�� �'@	 9�( , /  
 �l$&8 9� R� .�'~� X)$&b�  ,�r� R�% �l$i� 9�( ,>��� /��	� X���� Z(  ,  

 �r /��	� �r� .�$r� 9�% �c �'< � >��� /P8/� !S�/( R�1�  ��|� P5'i%�2 �/��	�  !�Z<� %�
!	�3�=  ��|� �f"�y��4�=  

x�z3? :?�{���,2ن��W73�&ل�����&Hل�א�,�z� �

 :!	)i%"oM��º� �#$7$i 9� :X�i 9�%,"  �()* �p�% :-� �O	� _�%^�$&8 ^)&7	 ��5 �

oM��º� �#$7$i 9� :E*�&7	 X)$&b� X�i )	% ,E*�&	� ��, *Y��� E5�8 Z(!	 !,  �/�Z(�6� 
 �9e ;>��� E$i ��  �q|� X)$&b� Y�'	%e�7� �&h Á&<� /i X)$&b�% ,!�)L% E�i ?�,  Z(

Á&@8�8 � =!	 !x�&<��  
`¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹L�|� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�� X)¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹i +¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹� J¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹<�&	� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�� X�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹i�9�" : ,9{)¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹i  

  

                                                        
��1 1 G!$8/� :  
��2 1 G !$5'i :  
��3 �� Ái�< 1 :  
��4 � ,E'7�� `��)�8¬295�=  
��5 1 ,_ G^�&8 :  
��6 {% :1 G �/�=y� �)W	� )�% ,  
��7 � ,_�^�8j	�% .^�)#	� :�f#814¬88� ,�L��7	 ;x)b� 12 ¸&$#b� ,�7¬123�=  
��8 GÁ&< Z( :1  }'�W* )�% ,  
��9 ��� `L�|�� :�Q� ;�%�5� )º�-^��	�  ")8 �� ��� °� �� 9!&U	�� E�$�� ,`L�|� ���� a%��b� ,, 

 �'���	�%P, _�Y��&	�%, ��ck% �/� �� �r� , :J6#� ,Y�7� C �4	� ���v� ,.)64b� Õ�&b� ��x��F�@� ���%, 
 �4	� �@|� )º�% �/	� y�6� :!#�% ,Hp�-)5|� _)i�8 �8 �/	� y�6� ���v�% ,G��&	� �8 !	 ,cQF �¶ck% ,

= 
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X�i�1� 9� �6#@h�% :E$&8,  ,)U� aZ�� ��� !57� /��9p� )7( ,!7$i !�2�  ,/8 m�i G !	

 `i)�µ�Wi {%"�3� ; ��e ! B U#�  '	;  �"� E� ��5$<� �p� 3n�% ���% ,1�L )� � 
¬m�&	� !F�* +�¬Ù¬²�506� �6$8^ `7x% mL. �p� ���#8% ,,/8 m�i /�� mx�&	� /'	�4� 

 ���( ��e ;!	 � �&h Á&<� !!�)L% E�i !=  �j	� �f"�>�i.�5�=   

�.��R`�א�&�x�73��������T�������zSRא��< �

P8^ {% :!	)i  Ba��	  Bq7���6�,¬ ¬Ù¬1�2302�  �{��½^�.� �6f8 9� , }7�'(,  ¸&�8%
 �&h +�m#$�� 9� !=  

   ���%��7�  �R�$b� )� ^)&	� 9�F 9�c'± ck �� J<�&	� ��� /#� ,  P8^ {% :X�&(
	 Ba��  �'	% E*�i �� �U�)U�7	 q7�� ! �I8 � 9;� ,��ck {% P8/� )U�	� X�h 1,  { !"�(

 +� !	 P8^>���,  �R�$8% �6f8 9� {� �H)	� ��   �/	� C^�.� G��	� ,)U�	� Rh �S��&� P8
 �H)	� }7¼ �T#'h !"�(�8 �U� �� ����  �"�% ,�6F�* +�U� ��  ¸&�8% ,���r� +�  

  

                                                         
=  

 �#W� �$� G C/8/� _�U �@	� ¸6$#� :�6#� �)7�	� ¸)X)0e� G E�e�% X X/��% ��e� m��L% , ,!&U	� G _�6
y�$F +� 12%  �#	� G !8)�'<Ò ,)�:_646ª=Ó � ,`��b� À��8/	� :G !$¢�* �f#8:µ289 }4F ,�

 y�&#	�µ� ,9)h�( ��{ `L�|� ��� 37�W� �� `L�|�:8�y�$�	� P�/&�� ,��/�� ��% ,�=  
��1 J<�&	� ��� :-�  
��2  9p�Y :1 G  
� �3� ,_�6�e� m��L:µ498�=   
��4  �6$8^ :1 G  
� �5� ,E'7r I$£ +� !h28¬8�=  
��6  ?�&7�� :1 G   
��7  ���% :-� :1 ,_ G �  
��8 1 :�� Ái�<,N%� !�7�	% , =.�nv� y�� ��   
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 �H)	� �T#'h  �&h +�E$&	� G !; E*�&	� m#$58 9� �O��1�  �/	� Y���� ��P8�2�=  

  �#Wb� X)&(" :} Ba��	  ��"q�7�,  − �Z	� Â���−  �#	� ��� G% ,E��( J<�:�@ 
 ?�&�7��""�3 �  �Z	� 3$U��,  Ba��	 :-� ,a%��b� ./W57	 PU0 :-�  ?�)U��4 � ?�&7��=  

  )i G% �{�" :!	�½^�.� �6f8 9�  �'i ,"CË|� G o	p X�i �p� �� ,%/:  �"� _)U� �
 �/7	 ���% ,P8 �$h D�< )	 �X�x ¸, !	 Y¦ Z(=   

,)U�F�5 �/��	� ���6�=   

 ����7�  ��4�o	p ¸#��% ,�67�i �$	� P:;@b�� !:  �9�  +� %� /�� +� ¸#L �p� /��	�
 ß�h, U�(�  �H%  �*�* -�	� /��	� �� X)$&b� ß�h E$i G µ�W&	� !'7� `  X�i% ,/�� %�

 �q�$@�  �/	��:  �"�,�re _)U� �, 'i �r� %�!$5, X)$&b� P5'i %�,  Y¦ Z(
!	,¬%¬²�¬507�  �R�$8 9� {�o	p C^�.� , }7�'(, ¸&�8%�8�  �H)	�  �&h +� �/&* �F ! ,�

                                                        
��1  X�$&	� :_ G  
��2 � ,P"%/b� :�f#84¬634� ,P"%/b� `8�½ ,�4¬579 �$	� l"% ,� :`8�6" 9� {� o	 Y¦ { :o	�� X�i

 �R�$8 ���  �½^.� o�,  �"� ��� }7�$(� o �/	� ��* +� _)U� � �{� P8���re "=  
��3  �#	� `7k� G :P57F �@"q�7��"  ,Â�	����	% ���\ §�)b�%  /5$�� /i�  �#	� ��re� P�@" ?�& �7��" 3$U	��, 

=I|� { X�Qb� E'�< +� ���%  :�f#8� ,I$�b� c��5¬223� ,E'7Fv�% À�$	� ,�8¬298�=  
��4  )U� a��	 :1 G  
��5 ,)U�F :!	)i :1 ,_ G  
��6 /��	� �� :1 G  
��7 -� :1 ,_ G:  ���  
��8 _ :�� Ái�< 1 ,  
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 �c�% �'<  �/	� %� !�(^ G >��� /��	� /P8�1� �/	� E�% ,P5 �s#� P8?�2� ,�� ")8 ��3� :
"%P"%/57	 c@U* )�"�4�, /�. ��� :P �	�h %��5�" :�#� �#���� )�% �"6�=  

> Qא�Zאم�א�������]Iل�א���K�z�x��3��T� �

 ��� X�i�Z@	�/���7�" :�/�0� P:;@�% �X/* ��|� m� /��	� � X)7|� +�"�8�= 
¸6$"�=   

                                                        
��1 b� :�f#8� ,P"%/4¬634� ,P"%/b� `8�½ ,�4¬579�=  
��2 P5 �s#� ?�x�@i� :-� : ?�x�@i� !� �@i :-� ,YÊ	� 9Z( J �s" :X�&8 , ?��)s" ,� �̂ � :X��� J �s"% ,=  .�$£ :�f#8

� ,1��W	�:µ305�µ� ,Á'�b� ¤)��&	� ,:1161�Js"� ,� , ?�hZ�0�% P�	 �6&U	� ¤)��&	� 
� ,`'�h )º� -/�@	:µ348�=  

��3  ")8 ���� : �7	�/�� )º� �7	�/�� �� /5� ���)º� ;�! �$	�  ")8 �� ! �W	� ,�5'5 Ö�&	� �� �r� , ��&  
 ?�6'&( 9�F ,É�U	� 9��5� °�% ,-�S�W|� ��� �'n�( , ?� ?��<�h ,P"%/b� ES�@b m����" y�$F !	 , ,"  

Ò:_451ªµ� ,`��b� À��8/	� :�f#8 Ó:369� ,P'Fj	� .)#	� C�s� , �1¬164−165�=   
��4 � ,P"%/b� ES�@b m����9¬180�=  
��5 /�. ��� : ;�/'	)	� )º�� �/�� ��x�&	� /�. �� /5� �� /�� �� /5� m5<% ,§�. �� �U�L °� �� �r� ,

$<� JK ,P�x�&� P���� Y�[i H% ,»�'� Ö�&	� :!#� �r� ��% ,>�'��U�¸  �	w� !	 ,!#� :�6#� C/8/� _�U
 �$	�% 9�'�	� �'�$�	� 12 G E'W� �/&b�% ,P �65b� _��,C.)64� X��)" !	% ,P"%/57	 _�/  

:_Ò520ªµ� ,`��b� À��8/	� :�f#8 =Ó:110 ,_�6�e� m��L G �8.)F�b� X�L�	�� }8��$	� ,�
:µ�280� ,P'Fj	� .)#	� C�s� ,�1¬190�=  

��6 � ,_�/65b� _��/&b� :�f#83¬341�=   
��7  �@	�/�� ����Z :� )º� �@	�/�� �� /5� ;!7	�/� �$	� ,-.� �)u� }<)8 �� �Z �� �r� ,�\ P���� Ö�i ,Å")

!#�% ,P��¢ ���% ,9%.�� ���:  m��L y�$F +� E'7L 12 !	 ,9%/7r ���% ,-)7�	� /	�r% ,P(�� ���
 ��e�&U	� `L�|� ��{ _�6:_Ò ,��r� /'8�&* !	% ,�6749ªÓµ� ,`��b� À��8/	� :�f#8 =:418 E'" , �

:µ� ,�$��#$7	 À�6$�{�406� ,.)#	� C�s� ,�1¬301�=  
��8  � ,_�6�e� m��L +� !h2 :�f#813¬488�=  
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 -�|�% /��	� _�� �p� : �� �6��/�0� GX�� G 9)�* /��	� P5'&( ,�1�  ��|� P8^% ,
 ��|�  ��|� P8^ �� �QF� P5'&	� D"�F 9�( ,/��	� P�i. G,  �j	� 9�F �'@	 /S � G /��	� / X��

� ��| ��|� P8^ D"�F 9�% ,  �'@	� +� ��8 � �QF� =Y¦ o	p �� /  
 /5��2�" : �{�X�� /��7	 9�F 9� ,  �'&� 9)�'(P�3� !	�� G E&�	�"=  G !��� �f"�

 ��|�y��4�=  

x�-	��s|r�&ْS��7?ن��,�-��R�~r	�LS���%�#א�K�z� �

 �q�$<�%�5� �^ �H% 	� E$i ��E*�&, mx�&	� /8 m�i %�, P8/F �~�;,  �H% ,�n.� 9�( 
 �Q	�!7( >�=  

9�'�%�6� ,�� :P"%/b� G X�i �F P:;@b� " ?�/5� ?ZL. E$i ��%,  !'7� �/�(
 ���#L�, !7$&( /5� ?� ,!�/( Y�'	%e  �%e�X ,X�&8%  ?��r� X)$&b� Y�'	%e �)n.� :

¬Y�'	%�¬%¬1�2303�  �%� X)$&b� ?{ J��;�% , �'	% E*�&�U�	� %� E$&	� G J�) � 9�( ,
J�)n�8, ( �%e� Y�'	%t!#� )U�	� %� !7$i X �/	� �� Ju �)	�� �� �)n�8 { 9� Ju% , P8

�6#� �QF� %�"�7�,  ���%8	)i �� J6U",�n.� 9�(" :! �� !	 m(^% :-� , !� ,�n.�
                                                        

��1  X��� :1 G  
��2   }4F :�f#8  ,�� �)b� �� /5� N� P'�	��� �� `��b� E�� /#� aI#8 !"�( ,�^ ��¡ /5� J<� q7�8 ��/#�

µ�,`L�|� y�&#	�173¢�* D�/&* /i% � !$�:µ105=�  
��3 P5'&� :1 ,_ G  
��4 !���% :��� aZ�� :·�0� X�i%,  �'< 9� )�% �c� /��	� / ��|� +� !$8�#L G   �\ !8/U8 %� !57@8 9� R� ;�r

 �s#�P5= � ,E'7�� `��)�8¬302�=  
��5 !	)i% :1 ,_ G �q�$<�% :  
��6 -� :1 G 9�'�% :  
��7 � ,P"%/b� `8�½4¬602=�   
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9)�'(�1�  �Q	� Y�'	%e �T#'h �Z�	� �'	% E$i �5� J�;�% ,>�J6 �%e� Y�'	%e% , 9� X
{�2� 8�� �)n� �Q	� X)$&b� Y�'	%� Ju m(^ >�9�F )	% ,�3� )(/b� �/	� �� �QF� ² J67( P8

 �)�#$58 9�P"%/b� `��� )�% ,�4�=   

 :!	)i%"mx�&	� /8 m�i %� ,"-�¬l�� m�i �p� :¬Ù¬²�508�  ?�/5� �r� /8,  �JK 
 m�i ?�/5� mx�&	� /8 �r� l��  ?�[�� 9�( , �%� ,/8 ²)�&b� ?{�5�  �q�$@8  /8 mx�&	�

 �Q	�.)64b� +� >��6�,���g% , �%e� m�&	� mn)� �� �6��i Y�)< :{ �� X=   

3'¹¹¹¹¹¹¹¹¹n)$	� G X�¹¹¹¹¹¹¹¹¹i¬G J¹¹¹¹¹¹¹¹¹<�&	� �¹¹¹¹¹¹¹¹¹��" :¬%¬_�81  �9�% :P¹¹¹¹¹¹¹¹¹8� �)b��7�   /¹¹¹¹¹¹¹¹¹8 m¹¹¹¹¹¹¹¹¹�i  
/¹¹¹¹¹¹¹�( `¹¹¹¹¹¹�#b� �¹¹¹¹¹¹¹� E¹¹¹¹¹¹L.�  m¹¹¹¹¹¹�&( mx�¹¹¹¹¹¹¹&	� +¹¹¹¹¹¹� E¹¹¹¹¹¹¹L. �}¹¹¹¹¹¹�	� �¹¹¹¹¹¹¹� ,/¹¹¹¹¹¹¹8 X�¹¹¹¹¹¹¹&8 !¹¹¹¹¹¹¹�� ,  

`¹¹¹¹¹¹¹�#b� �¹¹¹¹¹¹¹� ,/¹¹¹¹¹¹¹8 ²)¹¹¹¹¹¹¹�&57	:  DT¹¹¹¹¹¹¹� 9� �l$i�¹¹¹¹¹¹¹( �i mx�¹¹¹¹¹¹¹i �¹¹¹¹¹¹¹� �}¹¹¹¹¹¹¹�	� �¹¹¹¹¹¹¹� o¹¹¹¹¹¹¹�x   
Á¹¹¹¹¹&(Á¹¹¹¹¹&( `¹¹¹¹¹�#b� �¹¹¹¹¹� o¹¹¹¹¹�x�i m�i�¹¹¹¹¹( DT¹¹¹¹¹� 9�% ,, o¹¹¹¹¹	p aZ¹¹¹¹¹r o¹¹¹¹¹	 Y¦ {%,   

 �UF m�i �� R�% !#'� ��%! �l$&'( , ")U�8 %� !@U#	 !#��8�=   

                                                        
��1 G  9)�( :1  
��2 _ :�� Ái�< 1 ,  
��3 9�F )	% 9�F )	% :1 G,  ? �)6< �<�#	� �� .���*=   
��4 � :�f#84¬577,655� ,P"%/b� `8�½ ,�4¬602 :9)4L��� ��� X�i% ,�" �H)	  �Q	� �/	� m(/8 9� >� N� P8

 �%e� Y�'	%�X, !@U#	 )� �l$&8%" ��� J�|�/�� ��{ P8�%. ��#�% ,	%e Y¦ { ! �%e� Y�' �q|� 9e ;X  /i
 �7�*!#'�� q, � ,���)�� /&� :�f#8 =_�� )	 �� P	j#5�3¬1095� ,�6&U	� I$�b� ,�10¬21−22�=  

��5  1 :�� Ái�<  
��6 � ,3'n)$	�8¬70� ,E'7�� 3#� , �9¬13�=  
��7 9�( :_ G  
��8 � ,E'7r :�f#88¬70�=  



 
 

 

 א�&+��א���&�&� 130
 

!��� �f"��1� � ��Ì' ����	� G�2�=  

  :!	)i%" P8/F�~�;," -� �%e� E*�&	� 9�F )7( : X ?�/���3� �r �r� !7$i ?;  Z(
�'	%e �ZF �Q	� X)$&b� Y�r >� ?;  �%� X)$&b� Y�'	%� m� ?�/5� ?{�4� �q�$@8% ,  �/	� Y�'	%� P8

 �%� X)$&b� ?�/5� ?{�5� �9e ;  �/	� G P8�~�;  �j#*�i P	j#� D	 ��;$( ,?�/5� E*�&	� E* o	p E
¸#�b��,! �#	 �6g �� ���%= =J7�� ��%  

X)&(�6�  �#Wb�} P8/F" :�~�;-� ,"/8 %�  U" G :�7� �q�$@8 :-� ,�8�  G o	p
 �#	� �H%  U X)$&b�,  �%� ,/8 D��i �� /'	� G%.)64b� +� ?{�9�¬= ¬1�¬Ù2303�  

                                                        
��1 !���% �9�  :  �)b� �� /5��&b� 9� :X)&8 �� �qh� `�#b� �� ,/8 P�)  �}F m�&�  �� !#� )� m�&8 JK ,!�x�i

 �}�	� /�� !�x�i /8 �� �&�  ?�0�Wi `�#b� ��  �%e� ²)�&57	 X�i% ,�@h� /5� X)i% :�5�7	� X�i ,X
 �� !'( :�Z@	�/�� ��� ��e ;/� �X)$8 �% ,RU7$£ R�n)� G R7L �. m�&8 !  :�f#8 =/h�% ck �6#� !��i

	� P'��h ��@b� I$�b� +� ��'��:C "I$�b� ES�@� ��� +� ../	� "� ,4¬77�=  
��2 � ��Ì' ����	� : �'�	��� �'� P��¢ 9�'�� �� ,En�U	� !'&U	� P��Z�	� ,�¸<)� �� 9)5'� %�� ,¸<)� !"��� G P

 �/	�  5� /5� �P��Z�	� �7	� �8Ò,E'7r I$£ +� P'��h !	 ,>�&:_947ª#8 =P(�� �)8 Ó 3'�)* :�f
µ� ,À��8/	�:223� ,X�s|� C.^ ,�3¬16¸<)� �� 9)5'� J<�� ,�Fp :�6'(% , �=  

��3  ?�/5� :1 G �W	� )�% ,y�)=  
��4  /5� :1 G  
��5  � ,_�^�8j	�% .^ �)#	�14¬51�� ,P#'5Q	� �� �)�� /&� ,3¬1095�=  
��6  X�&( :1 G  
��7  /��% :1 G  
��8  �q�$@8% :1 ,_ G   
��9 +� ���%  �/	� 9�( J�|�/�� ��� X)i +� � ��� ,J<�&	� ��� X)i �Q	� E'$&	� Y�'	%e 9)�* P8 ,.^�)#	� :�f#8 =>�

�14¬51� ,�Z@	�/�� ��� 12 ,�13¬41�=  
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��R	��n?و��&[�Z��nא�و������1`�א�&��K�zX�x73א������.& �

R� DT&( 9�%�1� E*�&	�,  ,/8 D��i %� −  �H)	� �� )	%�2� − !	 J7<� 9� /���3� 
^)&	� !7(=  

�p��4�  ¥E$i D�K  BE*�i +�,  �H)7( /�� !7$i X)$&b�  !� JF�|� !	 J�¼ 9�,   !57@8%
 ���#L� m�i )7( ,!	 E*�&	� �� ?�)[�,  �H% !��i %�  �/	�!'	� J7@8 9� E�i �,  9� /�� %�

 �7<!5�5� JF�|� !'	�,¬¬%¬²�509�  �9�( �� +� E*�&7	�6�  ���#L� �� ,/8 m�i  �q�$@� %� 
!�/	 /5�	� G µ�W&	�, % �/	��~� G P8;�7� �H)	� E�( 9�F )	% , J7@8 9� /���8�  !'	�

D57� �F�9�)U�8 9� /5�	� G E*�&7	% ,�10�  �H)	 X�&� {% ,!#�  �/	� �−)�%  �H% 
X)$&b� −  �7F o	p �� Y¦ G �"�% ,! �/&* �F E*�&	�  U" `�p� �� +� 9��7< !	 �=�  

                                                        
��1   ck :1 G  
��2  �H)	% ,/8 D��i %� :1 G   
��3 1 :�� Ái�<  
��4 �p� :-� -� :1 G% ,�p� :-� :_ G  
��5 1 ,_ G!57<� : 
��6 1 :�� Ái�<  
��7 ��� .)64� )� X)&	� ���%� ,P"%/b� `4 ¬655−656�=   
��8 _ GJ7<� :1 ,=y�) �W	� )�% ,  
��9 /i% o	p +� !��";  �ZT	 ��)$8  �9� J  �$	� E�i aZr �6'( P:;@b� ���% ,J'7@ �H)	� �j78 Z( ,/�� � Y¦;  ��e /i !

� �R�( ,! �&�$< ��� �6#'� §�( { !J7�� ��% ,=  
��10  }�8 :1 ,_ G  
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yא�&�5ص�������zxل���&H?د%~��`�א��1�` 

  E$i%�1� +�e�� ¸"^e�;  ß��F  �°�$F  B/����2�  BJ7@�=   

 E$&8�3�  ��|�  �°�$�	�Ò ,/��	� ��h�%�4�  �°�$�	�Ó�5 � ;?�7@� ?�/�� �¶/h� E$i �p�
 �9e  ��|� �� +�� �Z<v� C^�8� �8E$i )�% , ��	� aZ�� ,P�6�  ß�| J7@� /�� 

 �°�$F!� J7@b� /��	� E$&8 Z( ,�7� =  

  X�i" :�'4	� �'< �c ��%!�Z<�% !S�/( R� ,/!�Z<� Y�� 9�( ,�8�  Y�'	%e
 �°�$�	� J6'7� m'�"=  

x�-�Gא��n T�(� T2ذא�,��7א�����������z� �

  �U�	�%.��9�  ß°�$F �� ���� J6[��,  ßÉ)¡%,  B� ��w ��%,  ��	� -%�F �§=  

 E$&8%�10 � �U�	� �°�$�	� R�% J6#'� §�( { ,���� J6[�� .��11 � �-^)6'	� ��   

  

                                                        
��1 ,_ G !	)i% :1 E$i% :  
��2 _ :�� Ái�<  
��3 -� :1 ,_ G E$&8 :  
��4 /��	 :_ G  
��5  R()��b� R� �� 1 :�� Ái�<  
��6  EQ� :1 G  
��7 µ� :�f#8 ,P:;@b� ,�� D�/&* /i%:110�=  
��8 !57<� :1 G=y�)W	� )�% ,  
��9 !	)i :1 ,_ G �U�	�% : .� 
��10  ,_ G E$&8% :-� :1  
��11  �'��$�	� :1 G R  
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 �#	�% �> �I�1��r«�� /h�% EF E$&'( ,�2� �É)sb��% ,�3�, � �� �wb��%:  Er^ �� )�%

9��;� �Z<v� .�^�4� �µ�~� }�� �� ���% ,�5�  ����	� +��6� m'¢ J6'( Er/8% ,
 �U�	�.�" /��� �� .�,  5� %�, �K% %� ,�5i %�,  �EF% ,�s� %�  �� !	 �l$&�8 { ��

	 ;J7@� �/	� G J6W&#��� �� J6[��	 �l$&�8% ,�8�7� ��e ; �7� �#� J 9�% ,C/h�% P
J677� DU7$r��8� J6���h� G�9�=   

" :!	)i% �§. -%�F,"  �l$&'( :-� C/	)$@�% P�*��� ���10� /&� !'( ��% ,  

  

                                                        
��1  �#	�% ^)6'	� �� :_ G �.�W  
��2  �r«�� J6#� /h�% EF E$&'( :1 G  
��3 ¤)sb� �/	� ²��M� J� : �'#K)	� P"�8 �Q	� P �O7	 �r�% c�7	 à� ,Rî�� X)&* �$	� P8)# N� :P�@" J<{� E'i% ,

 :�f#8 =¤�U	� ES��i �� P7'�&	 E� :E'i% ,EL.µ� ,-^�/��	� ���&	� /��	 § �� �U	� R� § Ì� �U	�:269�=   
��4 � �� �w�b� : �/n )�% ,��e� �� :P�	 )�% !	)i !#�% ,!@U" +� ��;'	 cs$@b� :� ���e�% ,a)~�  :/7�	� � ���

 ��T5x� =9��e� !$'��� :-� ,c<e� D#��% ,!7�� !� ��Wb�� ,��)'U7	 c#b� 11¬24� :Á'�b� ¤)��&	� ,
�1¬1176 ���� ,���=  
   ?�hZ�0� P(�� ��� , �/h /i%  �°�|� �^ Ph��$<� m(. )�" :!	)&�  m� !'7� �j�	� %� ,!	�$i Rh !	��% !�i.%

 �/� �Z<v� J�h D� ,. ��&$<� �� C²�0�7	 P(�� ��� ^%/h 12 ="�� ,1¬143�=  
��5  �µ�~�:  �/�$� %� /h�% ¸#�b mn% ÄU	 )� ���	� :�f#8 =.)W� ^� ,ÊF.j7	 Á'�b�3¬240� ���hv� ,

� ,-/�æ	2¬243�=  
��6  ����	� �7	� )� :=Ih Z� ,C/h�% P�(^ ,/h�% mn% `@�� ,!	 37W8 �� m'5� §��$@b� ÄU  

  ÊF.j7	 Á'�b� ���	� :�f#8� ,3¬5� ,-/�æ	 ���hv� ,�2¬240−241�=  
��7  �l$&8%  :_ G  ���	 J6[�� ��  
��8  Ju�� }7$r� :_ G  
��9 � ,P"%/b� ES�@b m���� :�f#89¬276�� ,P#'5Q	� �� �)�� /&� ,3¬1096�=   
��10 P�*��b� �'@	� mn�)$8 9� �� : �'@	 �)75b� !'��8 X/� +� !F)7�% / �/� G ,/!� q$�'( P�)7�� C=  

= 
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 ��h �8 ��	�� P ���&	� q'i�1�  �l$&8 { �� EF%  ��|� �� !	Ò J6$��h 9�W&#	 ;Ó ��|� ���2� 
��P�'i ��	PT(��$� J�ã��/( ,�3� �l$&'( , J6[��	  +� J6[�� 3L. 9�% ,��� ��

¬���¬Ù¬²�510� q$�	� ^)&� �� /&��X)Wh %� ,�4�  ��|� ��� �8=P  

>Dא�&�5ص��`�א������z>5و�`�א��~G%��� (�x���&s+������� �

�Fp%�5�, 3'�0%, ¶ �/ �n%�=  

:�#�8�6�  �/[(�7�  �W	� �@	� 3'� �/n% ,J'&  ��	�� �F �l$&'( ,¸Q�e  ��	� �� �F
¸Q�t	�8� �W	� ��% , �@7	 3'� ��	�% �8/'	� ��< ��% ,J'&R7L�9�  !� E$&'( ,�6�)�&b
!7$i 9��10�=  

  �9e ;!� E$&8 ?�/5� ?�/h� E$i �5( :-�  �#	� G µ�W&	� :N��* !	)&	 ;¤)U  

  

                                                         
=  

   ��� P�e� E�L ��% :C/	)$@b�%  ?��L !'7� �6�	�� Y�% �� �6�7� ��|� ��% ,/	% :�f#8 = G P�7��	� P� Ì7�x
 �#7	 P'6&U	� _�hZ�0{�µ� ,�U@:64� ,P(�� ��� ^%/h 12 ,�1¬526�=  

��1  ä��&	� �	� /��	� )�% :� ,¤.�( ��{ P�7	�  '8�&� :�f#8 ,,)º�% )� o�7 �� -�5¬4��i� ,�=  
��2  1 :�� Ái�< R()��b� R� ��  
��3 � ,Ccr�	�12¬335� ,3'n)$	� ,�8¬74�=  
��4 Wh% :1 G X)  
��5  ,_ G!	)i :1 �Fp% :  
��6 -� :1 ,_ G �#�8 : 
��7 /[� :1 ,_ G 
��8 � ,P"%/b� :�f#84¬651 ��	� E$&8% :�6'( X�i �'h ,� ��	�� C ��b�% ,C��b�� EL�a �I$� !$7&"� ,EL=  
��9  ��	� N� :1 G R7L  
�  �10Z@	�/�� ��� 12 :�f#8� ,_�6�e� m��L +� �13¬518,� 3'n)$	�� ,8¬78�=   
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  �1�2304¬%¬¬ ��1َّ تخ تح تج به  بم بخ �ُّ�

���nא�2��������z�Rxذא�,��7א������ <אً� �

9�%�2� /�� E$i�3� ��h ?�/5� ? ��4 � �'��P#�5� P��@i %�,  �H)	� �c �r, ,�'�$<� 9�(,  �'@7( ,/
!�Z<�, ,ã�/( %�=  

 :�#�8�6�  �i ?�/�� %� ?� ��h /�� E$i 9�% Ì$ B/5� E�7� �'�� !7$i D�K% ,P# , �4	� X�i 1.�
 �$	�%�S�$�8�" :".��i� %��9�=  

!	)i%�10� :|� G :-� ,"P��@i %�"9;F ,/��	� 9%^ ���11�  ��|� X)&8:  ,9Z( �#7$i
E$&	�� ?{/� J'&8 %�,  �W	� G ,ã�'	%� J@&8% �H)	� 9�( ,R*.)  �c �� �%�  !7$i G ?{  

  

                                                        
��1 Ò :P8«� �� C/S��� C.)<45 Ó  
��2 !	)i :1 ,_ G E$i 9�% :  
��3  ?�/�� :1 G   
��4  1 :�� Ái�<  
��5  P#'�	 :1 G  
��6 -� :1 ,_ G �#�8 :  
��7 ?�/5� :1 ,_ G ,y�)W	�% E0e� G ��=    
��8  �$	��S�$� : �7	�/�� )º� �/	�  5� ;�! �$	� J'� ���� �� /5� �8&( ,�S�$ �Ö�( ,H)0� !'�#	� �� �r� , .)

 �@	� �7	� 9���	�% ,-.)6#!#�% ,�¶ck% >�&:  �� �)L% ,E'7�� 3$( :�6#� }':å* !	 ,Ê'U	� �'4	� �r�
 �/	� Ps6�	�% ,E'7r I$�b 12 �¶ZF% ,.. �Eh G P'#@	� Ò ,P'#@	� _�.��v�:_942ª E'" :�f#8 =Ó

µ� ,À�6$�{�:588,� P'Fj	� .)#	� C�s�� ,1¬393RU	wb� Js��% ,�� ,8¬194�=   
��9 � ,���6�	 I$�b� c��5¬226 ,� �/	� �� �)LU:� Eh G ..� �$7	 I$�b� Ù� ,�S�$8¬37�=  
��10 �� Ái�< 1 :  
��11 1 G �8�F :  
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 %�!S�'�$<�=  

  �"�% �c �� � �H)	� �9e ;  �F ck E*�&	�} BY�1�,�'�$<� 9�% ,3n�)( !7$i .�$r� 9�( ,, 
Z<� R� �.�'~� ,/�'@7(!$8�#L G !� !S�/( %��2� =X)$&b� /��	� P5'i %� , ��|� P8/�  

 X�i " :�'4	� �#Wb� C.��� �@h� �� �f"� �'�� :!	)&� }P# .��i� �� ��\ �³h� ,
E¹$&	�� /��	�,  �'@	� ,�'�$<� �p� !"�( �8 / �$ �&h Á&@'( ,J6G !�3 � !	  '7( /��	� Y�'�$<�

!	�i ,,ã�'�$<��4� "�@|� )º�=  

 :-�  9� !7$i !	  '	% ,?Z0� /��	� �� � �� �5�8 { /��	� Y�'�$<� +� ,)U� /��%
 �� 9�F 9�% ,Ex�� !	 /��	� . ��i� 9� J7�8 �� 9�F}7h !	 ,.��i� 9Z�� E6z �, 

P"%/b� G �� ¸#�b� ��� )�"% ,/��	� E$&	 mL.%�5�=  ��|� �f"�y��6�  �8�&* m�
 ¬�'4	�¬%¬²�511�  �"�( ��e :X�i ! �$8 ! �@	� o7� �� !L��r� /Wi G /��	� J6 �'e� / �% N� X

 �{� ,,�'�$<� ��¬�'�$@b� E6z 9� ¬Ù¬_�81 �}7�'( o	p, E$&7	 mL�8%,  �Z�(
 �#Wb� �'L } ��;$( /=!!7  

 �f"�% �4	� X)i" :!	)i G 1.�m� ,".��i� %��7� !	)&� �³h�% ,9�'�	� ��� :  

  

                                                        
��1 1 ,_ G �U�� :  
��2 1 G ,.�^ G :  
��3  ��.  ,�5( :1 ,_ G �#7	 mi% �)6< �<�, � m� ��� ¸��$8 { p� �@	§�' �W	�% ,  =J7�� ��% ��5'(� :3'� 
��4  �j	� �@|� °e /''&$	� :�f#8�8%., :µ�224 �" P#8/b�� P'�Z<v� P������ D4i)" c$@L�� P	�<.

 �)#b� :P#< P�8O	� P'7�� C.2013h��7	 ,����	�/�� �� /5� ^)5� /�� :�="  
��5 � :�f#84¬612�� ,P"%/b� `8�½ ,4¬534�=  
��6 � ,E'7�� `��)�8¬300�=  
��7 1 G�� :  
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"?�/5�",  ���r !7$i �p� � ?;  Z( /��	� +� µ�Wi;  �7�$* E� �S�@F !$�i�� P8�#�� q
_�8�#�� �'< �c��'( , ß�h P8/� !S�/( R� ,/  �H)	 !5'7@* %�  �/	���1�=  

x�5ص&���)h�Hא�&��7א�W���Gא� )`�א��z� �

 ?{%� ÒÓC2��b� :  

 /Wi 9��2�  ?��Ð, `'[&� )	%=   

 ����3�  ��	� )� �Q	� �FE$&	� )�% ,µ�W&	� 9�F.� �� �	�  µ�W&7	 `L)b�
!7��( ��=  

  �5�$8 9� µ�W&7	 `L)b� E$&	� �2 ��% :-� y%Ë57	 ?��Ð E*�&	� /
!� !7$i /W&8 � )	% ,?�7g�4� !	 !�Ð 9�F )	%�5 �`'[&��6� P5�	 %��7�=  

  �R�b :-� ,?��Ð /Wi 9�" :�'4	� X�i"�8�  
  �j	� �ZF ���g% �9� :>�i.  �$	�R'��9 � �47	 �'W�� )	% ,P,^�&$�� }7$r )	 �F ,  

  

                                                        
��1 � ,���6�	 I$�b� 12 G ../	� :�f#85¬2258�=  
��2 !	)i :1 ,_ G/Wi 9� :  
��3  -� :1 ,_ G��� :  
��4 �� Ái�< 1 :  
��5 �� Ái�< 1 :  
��6 `'[&	�,²)�&b� �W�	� )� :  ?��[i !�[i% ?�"Z( : &	�� !�Ð`'[=  ,Á'<)	� Js�b� :�f#8

�2¬741�`[i�,�=  
��7  �7	�%J� �Ë	� )� : ��	� �x��� !L)	� +� y� ,1��W	� .�$£ =Ph�1¬282�J�	� ,�=  
��8 1 G R�b� :  
��9 1 G R�b� :  
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 �#f8 ?�W�� /Wi�/8� !? �1 �y�0�%�2�  �4	�^)W&b� l�,  !'U( ,%�5� )� �p�(
µ�W&	�, !� E$&8%�3�=  

 ¬y�0;( ?�/8� /Wi 9� ���%¬Ù¬1�2304�  �� /Wi )	 �F ,;�r )6( �r� ?�W��
 �l$&8 {  �l$&8 �� y�0;( ,!#� !	�4�  )6( !#�– ?�[�� − �~� ��;  �/	� !'U(P8�5�=  

  ��|� �ZF ���g%}	�� y��6 � �%� ��e ;�Z�	� X" :X�i ! yË8 9� /Wi )	
"^)&	�( :-� ,,ck y�0;( ?�"�%/� ?�W���7� ; ��e !	 �)z { �� yÐ /Wi 9� !

 �4	� /Wi Y�)< ,!�Ð!@U" y%Ëb� l� , ?�"�%/� ?�W�� yË8 9� /Wi %�, 

                                                        
��1 1 G/8� :  
��2 1 G !��0�% :  
��3 � ,E'7r I$£ +� >�i.j	� 128¬12�=   

  @b� ,��%;�Fp /i P:�� G P(�� ��� £,I$, �9¬526�: � y)L) �%� µ�W&	� ?{ �/� �L��	� �� E&" JK ,
&	�µ�W,  �"�%�~� E$&	� E'�i �� )� �;  �	� �/	� !'( `Í -��r )�% P8; �W	�% , �$	� ,�Fp �� y�) G H)@

� :PU�$	� 12 G Ps6�	�2 ¬603 ��� +� �/5� E$i !,  �l"%  :!�ZF")i ���g% ?�/5� !	 !� E$&8 !��, 	% )
 �R�*  ��$ �	� _� ��	� aZr67$i /Wi�, �F 5� !�� +� !�Ð )	%�, ( �R�$� /8� !�, Z( �� %�5� !�� +�%9, 

( �R�$ �� %�5� !�� 9Z(  ,�r�)�% ;o	�F p� �¶ZF ,�)W�� {%  �#'7�G ,^�&$��="  
��4 1 G l&8 :  
��5 1 GP8^ :  

        % �@	� X�Qb� �U( ,�6$&��< �� }7$± P:;@b� ,��	� E$i ^)W&b� q�� �� �	� _��� ��8 �$, �67$i /0�i )�%,  ��%
P�)W��, l�� yÐ ^�.� �p� �� aZ�� ,µ�W&	� �6'U(,  ��	� D��0;(,ck P'�,  �9e ;µ�Wi Z(  ���

�~� E$&	� E'�i ��; �9e ;  ��	� �Ë	�� ^�* � _�y, J7�� ��%=     
��6 1 G aZ�� :  
��7 � ,E'7�� `��)� :�f#88¬303�=  
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,ck y�0;(,  ��� ,^)&	� !'7�( �E¼ �� /Wi )	 � 	!�Ð !, ;�r )6(=  !��� �f"�%  
 �4	� G1.��1�=  

S8�`��T�zW	Sو��?�JW	y]א��ZSو��?�-	Rم���� x�*��T�7�&G��g� �

 q#�F�2�, ���x m#�%,  �&Q�%E=   

&* �/��3�  �Ë	� /Wi 9� µ�W&	� !'( `[�	� !L% +� y− %� P5�7� )	%
`'[i−¬ ¬Ù¬²�512� !��@� _�( , �Ë	� G �³48 Z( :-�y�4� �8 9�P:å� 9);  E�

q#�� )	% ,!� E$&8%�5� E*�&b� P��0�� %� ,y �2% ���x m#� %�,  �»�F�6� R'Q�e�, 
 �/�% �[	� C!�I8 %� ,Á��7�   ��z %�,�8 � �7	� !L% ck +� !'7L. �� !'7� �R�8 %� ,`�

                                                        
��1 !�ZF ���%  �#	� +� .�W$r�� ,^�U�:V«� )�  

   �l" :¤�� ���  �9� +�  �	� )� /5�	� �4	�  U" aZ*� !� /W&8 -�l�,  �� !� /Wi �� 9�F%&8 � �� !7Q5� E$
 �/� �&Q� %� ^====E��	% , �Ô /&( :/�. ��� :!	)&� 1" �Ë	� /Wi 9�(y, E$&	� /W&8 �%,  �Ë	� 9�F% y

`[�	� !L% +� , o	�� �� .)64b�(!	)i �� a%��b�:  �9� /5� o	p,  �{� µ�W&	� !'(% ye� G 
 ��e�% ," �R� JK ��� 5�	 %� `'[&� E$i �p� ! �� P^)&	� !'7�( !7Q5� E$&8 { � , �l" �F P"%/b� G o	p +� ���% ,

 �	� ¤�� ��{ }	�£X)&8 -�:  �9�  �7	�% `'[&	� �� �@'	 P5�=�67Q5� E$&8 �  :�f#8c��	� 1O	� �	���6� ,4 ¬
 Ph)	118���� ,�Ù¬=  �f"�%: � P"%/b�4¬560� , �/&b�� _��3¬287�,  /&�� ���)��3¬1090�=  

��2 !	)i :1 ,_ G q#�F : 
��3 -� :1 G �/&* : �  
��4 1 G �Ë	�� : y  
��5 1 G q#� %� :  
� �6 �»�	�% �Ê	� �§^ +� �X �/8 :� ,¤.�( ��{ P�7	�  '8�&� Js�� :�f#8 =Y2¬374� �».� ,�=  
��7 1 ,_ G !�I� :  
��8 1 G ,�s� :  
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 ��	� �� !�#58 %� ,?�$'� �O	�% ��� �$h y � ��	� �� !�#5� ,^��� ��	 ,_)58 ¸���x ����1� 
"²)#5b�  U,  ���% ,!� �2 ��F%!� �2% m"��� ���x !�#� ��2�  !'U( !'7� R7n�U	�

E'WU*: 9�(�3�  �l$i� _�� ¸$h !�#�% P��|� m"��� J7�  �%;* 9�% ,!#� !	 �)z !�;� X
!�#�,  �/	� 9�( ,o	p �� _��%m"��� P7i�� +� 9)�* P8�4�=  

��g ��`��T�z�>�C�� �3و?%.D*��&��3-�?و���*����%-�?و��Rش����x*��� �

P��@i {%�5 �!7$&� �U�� 9�,  ?�.)5�� _�� %�=    

�#�8�6� ck !� E�( %� ,?�7g `[�	�% 9�%/�	� !L% +� ?��Ð !� E�( 9� :
 �Ë	�²Ô �� y, q#r %�, _��76b� �� o	p ck %�,  ,!7$&� �U�� 9� /�� _�(  

 �"�(#8 � 9� o	�F% ,P¹¹��@i c�� !	 E*�&	� E$&8 !!7$&� �U,  �� _��% �Ë	� �� �Fp � y
 ?�.)5�� ,)�"%�7�  �7�$8 �% yO8 �% EF;8 � E$&8 E*�&	� 9�( ,_�� ¸$h qU8 �% J

 =P��@i c��  
                                                        

��1 �� Ái�<1 :  
��2 1 G y �2 :  
��3 1 G 9;� :  
��4  �j	� �Fp /i% ��� >�i. �O	�% ����	�  m#� 9�F �p� ! ?��8��* y � �l$&8 Z( _�( ,E$&	� /W&	 { ,  !�j7*% !#�

 �/	� �#�	� !n³�� /i% ,P8  ")8 ��� �� E&" �� :, �̂ .% >� �8%�&	� ��� �� �9� �� R  �� ,Y�� m#� �p� 9�@"v�
 ?�/8�� !	 Y�� { �(�@�  �"�( _�� ¸$h !�8��* P'��h m� E'7r I$£ +� >�i.j	� 12 :�f#8 =!� E$&8 !

� ,>�#�	�8¬13�aI$� !$7&"� �=  
��5 !	)i :1 ,_ G P��@i {% :  
��6 -� :1 ,_ G �#�8 :  
��7  X�i �7	� G� ,9�@5¬29� :" �/4	� :C�5�	� �EF C�5k% ,C �56#� :Y¦! �% �/ �Ju� C�5�F ,!* _)b�%"��5k� , 

 �	� )� :.)5�b�%� ,»�'� Ö�&7	 P��#$@b� _�6'�#$	� :�f#8 =»�� %� Y�k� �� !7&� `�p -�2¬794�=  
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  ?�.)5�� D58 � %� ,!7$&� �U#8 � 9� :!�)6U�%; EF� E�, y2  %��1� , È��%
a��* C�'h,  �JK P��@&	��% ,/5�	� G P��@&	�� !7$i 9�( ,_���2� – ?�[�� − �~� G; 

 �/	� �reP"%/b� G o	p )�"% ,o	p ck !	 »�� ��� �� _�� !�7�	 p� ;P8�3� ,
 �7�$8 R�)8 %� ?��)8 ��� 9� o	�F%J, EF;8 �%, yO8 �%, P��@&	�(�4� o	�F% ,

)	�5� ¬,��( D��i¬%¬1�2305� !�)8 È��(, EF;(, y2%,  �JK  �#	� �r� _��.�6�6� 
8 ,P��@&	� !'U(_�� !�Ð �� �b ?�#'58 R@Ø ,ã�'	%� J@&�7�¬¬% ¬² �513�  

 �Eh �f"�%  �4	� �9� P"%/b� E0� �U(" :X�&( ,.)5�b� +� 1.� P��@&	� !'(" �8� ,
 �l" �� aZ�� '7��#� ! ,»�³��%�9�  �$	�" :!	)&� !'7�Ò �S�$"���g ck�10� /��@8% ,

 ��S�$$	�Ó�11�  �Eh  ���� &�8 !"�( ,,�f"�( -��k¸  �#Wb� �ZF !'(���g +� }�12� �9;� ,   

  

                                                        
��1 _ G y2% EF� :  
��2 1 G P��@&	� G% :  
��3 :�f#8 �4¬657� ,P"%/b� `8�½ ,�4¬604�=  
��4 1 G P��@&	� G :  
��5 _ :�� Ái�<1 , 
��6  �#	�  :1 GY�. 9%/� ,�6 �#	� �� ;�r )�% ,�<�=  
��7 � ,�	�/�� ��{ .�F�$<{� :�f#825¬336� ,�L��7	 ¸&$#b� ,�7¬63 ,/�. ��{ E'W�$	�% 9�'�	� ,�

�15¬460�=  
��8 � ,���6�	 I$�b� c��5¬227�=  
��9 1 G »³��% :  
��10 /	� �� �)L� ,�S�$$7	 ..8¬43−44� 
��11  R()��b� R� ���� Ái�<1 :  
��12 1 ,_ G,���g : �W	� )�% ,y �)  
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!'( P��@i { ?�.)5�� _�� �p� .)5�b��1�=  

��x*��T� M%�Kم��א���`+��A�`��[ 
�z� �

1��F%�2�  �{�% ,C%�/� �)�7	 �@� ck �(  �/ �8 ¥P=    

G�3� �)�	� �@� ck 1�x�4� ,���g ,µ�W&	�(  C%�/�	� !L% +� �� G�5� :
P"%/b�F�6� i ck �����g% ,���g% ,P��@�7� P"%/b�  �)�	� �@¼ { !�� J7� Y�)<  

Ò=J7�8 � %�   

                                                        
��1 �� Ái�<_ :  

         �4	� X)i :�6$0Zr P:;@b� ,��% 1.�� �9 � P"%/b� G �� }	�£ ��� ,P��@&	� !'(4¬657 �W"% � ?�.)5��" :! 
 �7�$8 �% yO8 �% EF;8 �6( _�� ¸$h qU8 �% ,J �	� �� �$	� »³�� /i% ,"!'( P��@i { -� G �S�$ �� �)L

�../	�8¬44,o	p +� � %�E'7�	� Y�U� G -��k ���2¬1074 �l" E&" �'h �  �$	�� `8�64¬604� ,
 :cr;*% J8/&* !'(%"��@i {% ?�.)5�� _�� %� ,!7$&� �U�� 9� P ," :X�&(" �)@( �U" G P"%/b� G �6#'� �

P��@&	�",  �E�	%  E&" �4	�P"%/b� �� 1.� o	p N� .��� �F E0� !	 � 3'n)$	� G E'7r8¬54 �, �W"% :!
" ?�.)5�� _�� 9� !¼Ô � ���g% ,o	p G P��@i { �9� P"%/b P��@&	� !'(" �l" }	�� ���% ,  P"%/b�

²)��b�, J7�� ��%=   
��2 _  G1 ,:  !	)i1��F% :  
��3 _ G : 1 ,-�G :  
��4 1 G�	� �W� :�),  �#	� �� 3n�% ;�r )�%�<�=   
��5 1 ,_ G,���g% :  
��6 � :�f#84¬673� P"%/b� .�W$r� G `8�6$	� ,�4 ¬621 �l"% �  ./8 �% �� G ?ZL. 1�x )	%" :`8�6$	�

 ����)�	� �@¼ { ! k +� 9�F 9�% ,!� E$�i ,X�$&	�% C%�/�	� !L% +� 9�F 9�( , _�( �/	� !'7�( ,o	p c P8
&8 {%!� E$ ="  

��7 �� Ái�<1 :  
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!	)i%�1� �{�%" : �� 1%��b� 9�F �p� �� !'( Er^ :-� ,"P8/( ��% ,�)�	� �@¼ � 

9�F �p��2� Ó�)�	� �@¼ {�3� , �7	� !L% +� ,��.%`� ,{�4� C%�/�7	�5�=  

 " :�'4	� X�i ��� J7�8 { )�% �@¼ { !Á&@( �)�	��6�  ,!$8^ !�j7*% ,E$&	� !#�
 �#Wb� E¢�%�'( ,} ��� E5$�r P8^ �; P@ �5 �£ P7i��	� +��7� ="  

 `6¹¹��% J¹¹<�&	� �¹¹��% o¹¹	�� X)¹¹i% ,P¹¹"%/b� ���¹¹g )¹¹�%" :!�'¹¹n)* G X�¹¹i�8� ,
 ��� E5$¼%Pf�7�� ��9�, `�% ��� X)i )�%"�10�=  

                                                        
��1  !	)i :_ G  
��2  9�F 9� ���% :_ G 
��3 R()��b� R� �� 1 :�� Ái�<  
��4  �{� :_ G  
��5   C%�/�	 :1 G  
��6  Á&@'( :1 ,_ G  
��7 P@ �5�b�  �&h 9%O�% ,? ��Fp 9)�	 ��� 9%O�% ,9)�	 D#� 9%O�% ,»�£ D#� 9%O� :�� ,P

 :�f#8 =P� ��L 9%O�% � ,_�^�8j	�% .^ �)#	�13¬472� ,/�. ��{ _�/65b� _��/&b� ,�3¬291�=  
��8 � ,_�^�8j	�% .^ �)#	�14¬26� ,.�F�$<{� ,�25¬37 −38�=  
��9  :ÄU	 9%/W&8 ��/#� Y�6&U	�%" �7�b�Pf"  ���(P� ���b� �\ 9)#�8 J,  ,»�£ D#� 9%O�%  Ø :��%

 �&h 9%O�%  Ø% ,9)�	 D#� 9%O�%  Ø%P �L 9%O�%  Ø% , �� ��"% ,P�o	p +� D6;  �9e  �/	� P8
 ?�[�� 9)�* /i  �7��Q� Pf �7 �M;$* { ,��% ,PQ �{� ¸ .^ �)#	� :�f#8 =J7�� ��% ,Á&( !#�{ ye� E$i G 

� ,_�^�8j	�%13¬472� ,/�. ��{ /W$&b� P8��% /6$sb� P8�/� ,�4¬192�=  
��10 � ,E'7r :�f#88¬55�=  

        %��� �%` �7	�/�� ;�/5� )º�� : �¦�&	� `�% �� ! �&U* , y�$F !	 ,P#< �8O� !��0% ,o	�� !  
:_Ò ,;x)57	 c@U* !	% ,m����197ª� ,�.�/b� `'*�* :G !$¢�* �f#8 =Ó3¬228,`��b� À��8/	�  ,� 

�:µ214�=  
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�ً�%�C�z>�+���:�7�&א��Wx)� �

�U�F%�1� �T�, �%!$'�� 9, q�	j� mn%%,  ���^ Á�. %�q8��� P,  �±� %�p��2�  `7F
 �/&* ,.)&�¬?�/Wi !�h�W	 �¬%¬_�82�  �Ë7	.�3�,  �/	�( {�% ,^)W&b� o7�%P8=   

�#�8�4�:  �/&* /i �$	�� E$&	� �F�8 ²2 �#�% ,C2��b�� E$&	� � ��@ !	 E�Q�% ,`
:�6#� P7Q�;�  

�x|_/���1��n �:� .��`��T�zא� �

Uh ���Z�v /Wi ?��T� ��5�  �R��mn)5� ���Uh Y�)<% ,�6 � !	 �)z { −
R57@b� q8��F− �Uh %� �9�( ,!$'�� �� RxO� ^)&	� !'7� :  

 l�� �Z�� !� /W&8 9� :X%e� �O	��7�=  

 7� 9� :>�Q	� ���% ,!#'�� �6'( o¬�6'( o7� 9� �¬Ù¬²�514 � �/	� !'7�( ,ckP8�8�   
                                                        

��1 !	)i :1 ,_ G �U�F% :  
��2 1 Gp�±�% :  
��3 1 G .Ë	� /Wi :  
��4  :1 G-� �#�8 :  
��5 1 G �Z�v� :  
��6 1 G mn)� :  
��7 1 Gl�4	� :  
��8  �l" !#�	 G � :P"%/b�4¬665� :`8�6$	�% ,�4¬614 ?�T'� �Uh )	 !�� ,�  �� q8�x G %� ,,.�^ G !	 �)z �

�5�b� �T� EQ� ,R57@b�−"h ��% ��	� �6'( mn)8 C�U���"− � %���k Z( ,!�S�h `"�L N� ,�U¼ »�h �
 `�� �p� !'7�–"o7� :-�"−   �7F o	p G ��� ,,! �� R57@b� q8�x G !�#0 �� � %� �T� �Uh �� !	 �)z { �

 ���^ Á�. �I$�� ¹ o	�� `'0� �� ���n )6( ,)�"% P�a=   
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X�i �F�1� -.)6Le��2 �" :�@|� °� �� ?Zi�" �@	�  #L /Wi 9�% 9;� §.�
� �Uh �@	�  #� ,.�^ G ?��T �/	�( §.�P8"�3� ��|� G :-� , ,ck G% ,/��	� G P5'&	�% ,

_�" �)'|� ��,  �Ë	�� o7� �5'( ���% ,X�)�e� �� ��ck% �R�57	 .�4�  !� o7�%
 ��|� P8^ !'( -�	� )�% , �R�b� ck, k P5'i%,c�5�,   ?�.Ð /W&8 � 9� ���%  !'U(

E'WU* :  

 �/&* 9�(.��"v� ��6� `7�	� `h�W	,  ��|� P8^ !'7�(,  ¬P5'i%¬Ù¬1�2305�  ,,ck
 �/&$8 � 9�%.��"v� !	 �, !'7� 9�n Z(;  �$	� 9)�8 E� ?�./� }	�  �/&* �F��7�=  

                                                        
��1 1 ,_ G!	�i :  
��2 -.)6Le� �/	�.)" ;�^��.v� )º�� :� �� �8/���	� �8� �� /5� �� �8/���	� �8� �� �8 ���	�/�� �'4	

-�()#�	� �� �r� ,,I� G I� G P'�	��� �'� ,-.)6Le�, ¦�~� :!#� �r�% ,G��&	� ./�	�%, 
 �j	� �i��	�/��%>�i.,  �	w� !	 ,�¶ck%I$�57	 1%2 PKZK :�6#� CcQF _�U, %  ��	� +� 12P	�<Ò , :_

1066ª=Ó � ,�de� P0Zr :!$¢�* �f#83¬157)#	� C�s� ,�� ,P'Fj	� .1¬439 ,RU	wb� Js��% ,�
�7¬207�=  

��3 /''&$	� :�f#8 	 �j7� :�8%.:µ381 :!	)&� P:;@b� ,�� �Fp �'h ,�" ?�cUh �Uh 9�% ,.�^ G,  E�L %�
P	��h; §.�< �\ `��'	,  �@	� �6'( `��(���n )6( ,ck %� §.�,"  �R� JK ,_�8/	� y�$F �r� G 

�:µ399�F�� P:;@b� E'WU* :�  :!	)&� J�|�  U" G �u PF.�4�% �u P\�4� ��r� P:;@�" mn% ��%
 ?�U'<  ��	� o	p !� `��( ,!#'�� EL. E$i !� /0�8 mn)� G %� ,R57@b� q8�x G 9�% ,!� E$&8 !"�( EL

!$7i�� +� !$8/( ,ck !� `��="   
��4 R�b� :_ G  
��5 E'7Fv�% À�$	� :�f#8� ,8¬305−306�=    
��6  X�i G,1��W	� �2¬825�: " �$	� G {� 9)�8 {% ,ÃZ�v� :.��"v�}8)��.�"� ,"=  

  % 9)�8 ���. �#	� -pw8 !��7F 9� ,)�7�8 9� ^)W&b� �¤�;  �[�8 9;F ?ZQ� J6,  �U'� %�J6, =o	p !��� ��%  
��7  �±� �p� ��� :J<�&	� ��� X�i ���% ,!	 �)z �'h ,� �±� �p� �!	 �)z { mn)� G ,�,  ��� aZ$r� Z( ���n !  

  � ,P"%/b� :�f#84¬666½ ,�� ,P"%/b� `8�4¬614�=   
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 ?�&	j� mn% �5'( Ò  ��5( R57@b� q8��� Ó�5n ,ck %� 9�@"� !�  

  ��@$	� P7Q�� ��%`mn% :�1�  �	j� �	j8 9� /8�8 Y�#( �È�F ,R57@b� q8��� q !� q
=���[( ,ck% 9�@"� �� !� ��� ��  

  �8^�/��	� X�i9)�2�" : ���	� .)4i 1�x�Z�Ý	 ?�/Wi R57@b� q8��� �'�3�, 
J6[�� o76(�4� !¹¹¹¹¹� E¹¹$i"�5�=  

���?و�א���(�א��&���t:�I?����T�zxא��א:< �

 ��%  ��@$	� P7Q�� ���^ Á�. :`E�( �p� :-� ,q8��� P�6�  �̂  o	p Ì8 �/ �����7� ���% , 9� �
 �� ,ck %� /s@b� y��� �6#� Xj" ��	� G ��% PL�| !	)r/	 ;!7�( !	 �)z � q8�  

�5[8 Z( �8�=  
                                                        

��1 ²)n% :1 G  
��2  �8^�/��	�9) J����% , �E'��<� Ö�&	� : J�ã��f"% , �-�\e�% ,y� ��)	�/��% ,y�Z�� ���% ,.� �W&	�=  
 � ,y���7	 E'7�� `��)� :�f#81¬55� E'7r I$£ +� ¦�~� 12 ,�1¬49�=  
��3  ?�/Wi :1 G �Z�v  
��4 J6[�� !� o76( :1 ,_ G  
��5 � ,P#'5Q	� �� �)�� /&�3¬1091�=  
��6 1 GE�L :  
��7 1 ,_ G ?�")8^ : �u ,%=�u ?�"/8^ :y�) �W	�  

        �9 �/Ì8 �/	�%� ,1��W	� =9� �/ Ì8 �/	� o	�F% ,C^��	�% y� �/	� :5¬2112=�9^^� ,�  
��8 8# :�f;x)b�, �2¬869�: " %� ,P��/	� Á��8 %� ,q8��	� +� �T�	� �U¼ -�	� G �"/#� ��e�% :o	�� X�i

 )6( R57@b� q8�x +� !�#W8 9� !	 �)z { �� o	p �� m#0 �� 9� ,R57@b� q8�x +� ��� ,���� m#W8
1�L �� o	p G `'0� �� ���n ="    
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  �$	� P7Q�� ��% ��@ �±� :`.)&� `7F p��1�  ��	 ,,)�"% §.�< �Z�v ;!$'��
 �/&$8 9� �O��W	 �!'( ���8 -�	� )6( ,.��"v�� !'( !�h�2�  ��|� P8^,  ,,ck P5'i%

 ��� X�|�%� !�3�  �R�b { /h� . �Ð� !� /W&8 ���% ,,c�	 {%  �/�% .��"v� �/� m� �
 �Ë	� /Wihe . �±� �p� ./� )6( /Ò mn)� G ,�Ó!	 �)z�4�  �/	� ck �� !'( ,.%  

  

 �/	�  G {.%�5�  ��6#b��6�  �±�p��6'( ,= -.)6Le� �f"��7�=  

  ���% �R�b . �Ðv� /Wi m� � �R�b� o7�%  ��|� G !	 EK�b� G ^)&	�( , �8 P
 �� EK�b� ck G% ,��ck%)� ��8�  �/	�( ,>��� �� ¸"^� ��|� G P8¬¬%¬²�515 � P5'&	�%

 �R�b� ck o7� 9�% ,,ck G  �Ë	� /Wi %� �R�� c�	 .^)i Z( ; � �/	� E ��|� G P8, 
,ck G P5'&	�%= =-.)6Le� �f"�  

  :!	)i%" �Ë	� /Wi.," m�.e� ES�@57	 mL�.=  

                                                        
��1 .)&�	�F ,¤³U8% E$&8% 1�z :-� ,�&�8 m�� �< EF )� : �#	�% /<e� ��	�% �5 �� ��< ,�66��� ��% ,/6U	�% `S

 ?��7FP'��� �@	� G �6F�³�{ ;� ,.)f#� ��{ y��	� 9�@	 :�f#8 =4¬594��&�� ,�=  
  ;x)b� G o	�� X�i%, �1¬357 :� ,�5�#	�% ,/<e� :EQ� ,J6(�r�% ,J6'7� �/�% ,¤��#	� �&� �� �EF �9�"

�	� `7�	� )6( ,`S ��	�% ,/6U	�%=".)&  
��2 �� Ái�< 1 :  
��3 /W&8 { :_ G  
��4 � ���� Ái�< R()��b� R: ²,  ��	� �d� �� o	p%�)��b� G P�)x=  
��5  �� Ái�<:²,  o	p% ��	� �d� ���)��b� G P�)x=  
��6 1 ,_ G ��6#b�  :  �±� ��,p�=  
��7 �h :�f#8� ,¦�~� 12 +� -%/�	� P'�8¬8 −9�=  
�  �8�� Ái�<_ :  
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  :!	)i%" �/	�( {�%P8," R*.)W	 E����1�:  

 X%e��2� �R�b /W&8 9� :, ,ck o76'(=  

  �R�b /W&8 { 9� :P'"�Q	�,  �/	�( �Ô �F ,?�[�� P8P"%/b� G !� 1 �3� ��ck% �4�=  

  �4	� X�i" :1.�^)W&b� o7�% :!	)i N� mL�. Y�#Q$<{�%, !'	� { N�%�5�  !7�i ��
:!	)i ��  �Ë7	 ?�/Wi".�6�=  

 !� /W&8 � 9�( :-��7 �!7�( R� E'WU* !'U( ?�.Ð�8� �)z mn)� G�9�  ,!'( !	
G%�10 �,ck,  �/	�% ,�)z �'( ./6(=,ck G P8  

  �$	� X�i	� �� ?Zi�" �S�$ �4" :1.� �{�% ��� !'7� �j	 n)� G ���Uh �p� ! !	 �)z m
!�7� ��,  �Ë	� /W&	 {.; !	 »�� ��e E�"� �6'( mi)( , ��� ,ck %� 9�@!#5[8 !, 

o	�F  '	%; �5F ,./� )� E��11� !	��h E5��12 � �@7	 �Uh %� §.�< �6'( mi)( ²��  

  

                                                        
��1 1 G �W	� :R*.)  
��2 1 ,_ GN%e� :=y�) �W	� )�% ,  
��3 � :�f#84¬666� ,P"%/b� `8�½ ,�4¬614�=  
��4 � ,_�^�8j	�% .^�)#	�13 ¬517 − 518� , ")8 ��{ m���� ,�9¬299� ,P#'5Q	� ���)�� /&� ,�3¬1092�=  
��5 1 GN� {%  :=y�) �W	� )�% ,   
��6 E'7r I$£ +� c��	� 1O	� � ,���6�	4¬119���� ,�Ù¬=  
��7 �� Ái�<:  ²  
��8 �� Ái�<:  ²  
��9  �� Ái�<1 :  
��10 �� Ái�<: ²  
��11 �F :_ G  
��12 1 ,_ G P	��h : 



 
 

 

 א�&+��א���&�&� 149
 

 %�9�n Z( ,ck"�1�=  �4	� �f"� �$	�% 1.��S�$�2� b��¸#�=¬¬% ¬1�2306�  

|ٍ_/�7�,�~�R�4 (?�`��T�z�x�-��&T� �

,��Fv�F%�3�=  

 ��%�4� ,�F��5� l�� E$i +�,  �l$&8 !"�( ,!7$&( , ���b� �� ��@$	 ; �l$&8% ,!� 
E'WU$	� �� !'( �� m� !�ZF �� ��� V;'<% ,!*2��b , ���b� ���6�=  

�ً5_/���
?�`��z��!�x-؟�	د���&�?�*��T��� �

@� J8/&*%�)5�7�=   

��%�8� � �/i�9� !7F;( l�4	 ?��)5@� ?����x,  �l$&8 !"�( ,_�(  �/i ��!	 !��10�   

  

                                                        
� �1 :�f#8� ,�S�$$7	 E'7r I$£ 12 E'7�� 3$(4¬105���� ,�Ù¬=  
��2 � ���6�	 c��	� 1O	� :�f#84¬119� ,�S�$$7	 E'7�� 3$( ,�Ù¬4¬105�Ù¬=  
��3 !	)i :1 G% ,,�F� ��% :!	)i :_ G, ��Fv�F% : 
��4 -� :1 ,_ G ��% :,�F�  
��5 P�	 , ��Fv�, Ì� �F +� ��i :X�&8 :;  �&4� +� :-� =��'&	� +� !��F� :-� ,,� �F +� 9Z( !��i�% ,P�f#8 :.�$£ 

µ� 1��W	�269�,�F� ,�=  
   ?�hZ�0�%: "8)�$� !#� m#$58 ��� +� c�	� E� )�!��&8� +� E��|� ./&8 }=" � )º� /5�b !&U	� X)0

µ�,C���:356�=    
��6 :µ� :�f#8154� =  
��7 !	)i  :1 ,_ G J8/&*% :  
��8 -� :1 ,_ G �/i ��% :� 
��9 /i :1 G  
��10 � ,P¹¹¹¹¹¹¹"%/b� :�¹¹¹¹¹¹¹f#84¬656� ,_�^�¹¹¹¹¹¹¹8j	�% .^�)¹¹¹¹¹¹¹#	� ,�14¬31� , ")¹¹¹¹¹¹¹8 �¹¹¹¹¹¹¹�{ m��¹¹¹¹¹¹¹�� ,�9¬280 3#¹¹¹¹¹¹¹� ,�  

� ,E'7��9¬89�=  
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o	�� ?���� 9�F �p��1�=  

|ٍ_/�~�R��ًs���|_/�~2ذא����z�x��M	��*��T� 8F� �

!'7� P�'h !'�.%�2�=   
 X�i�3� " :�'4	�-�:  �'h ��%P,  �5< �� _��% �"�( ,�6 ���% ,!� E$&8 ! �'|� ¸�. 9� � P

 �'� ��% !'7�P$, ��'|� �� D"�F %�_ �6'( �J �< { �$	� ��	� �� _��% ,`�,  �/	� !'7�( P8
Á&(" , �'4	� X�i%– ?�[�� −" : ��i� �p�%  ��� !@U" +� �@	�� !7$i !!� E$&8 ��="  

 ¬X�i¬Ù¬²�516� " :!�'n)* G �'|� G µ�W&	�� E'i )	% ��� a��8 � )	% P P7*�i �
"/�� ���4�, -�� :�  �7	� !L% +� ��8 �`�= -��k ��� G !��� �f"��5�=  

���g MT	2�z��ً%�+%2��;�+:�x*��T�-ذא�
�(�2%+�ن� �

C.���F%�6� }'@�, y�6(, !�7x%, C%�/� �6#'�%, Á&< 9�%, P��@&�(,  !*.���%
Á&(, ;��(�7�=  

                                                        
��1 � , 3'n)$	�8¬58�, E'7Fv�% À�$	�� ,8¬306�=  
��2 !	)i :1 ,_ G!'�.% :  
��3 -� :1 ,_ GX�i :  
��4  ,E'7r :�f#8�8¬59�=  
��5 :!�ZF ���%  :!	)i"!'7� !'�.%" .^�)#	� �G �� C.���  a��8 EL. �+ �� P�'h  1�x �5'( ,·�0� �� `'�h ��� ��

 ���!�'n)* �G X�i ,P7*�i �	% : ��� a��8 Ì �� )�	% P�'|� �G µ�W&	�� E'i ) ��� �� P7*�i �/ ×$&� :P(�� ��� X�i% ,
P"%/b� �G !	)i �5�* � �p�� : �9� P(��� �2 �/� , �!�� E$i _�( P5�	 yË� ,/ 7*�i P�'|� !L% �+ �� ��8 Ì �� �� P

 �7	�`�"= � ,-��k ��{ E'7�	� Y�U�2 ¬1075�� ,P"%/b� :�f"�% ,4¬560 ,�.^�)#	�, �14¬29� ,
	�3'n)$,�8¬59�� ,�6&U	� I$�b� ,9¬532 =�  

��6 !	)i :1 ,_ GC.���F% :  
��7 1 ,_ G;�r : 
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  �#�8�1� �9� :  �#Wb� } −�� !�.−  :!L%� PKZK +� P:;@b� E�L  
!L)	��2�� !'U( ,C%�/� �6#'�% _�� ¸$h !�7�8 )�% y%�u� m� C.��v� :X%e

P��@i c�� µ�W&	��3�=  
 Q	� !L)	� �@	�� !'7� C.��v� :>�!�Ë'	 }'!#� y�6( ,, ��%  Á&< ¸$h -�z X��

 �#�	 ;µ�W&	� !'U( ,_��%�� P��@&� !�4� !#� ?�()r _� � �� ?�#'58 R@Ø !*{%�5�=  
 8 9� :�	�Q	� !L)	�!'7� c4�6�  �@	��¬Á&( }'¬Ù¬_�82� ,_�( C%�/� �6#'�% ,

 �� ��6(�~�;�7� ��� :,���g% ,P7i��	� +� P@ �5£ ��8�=  

x�-��&T�-��&��� 8��4O��z+�?�`������z� �

  E$&7	 ��@�v�F%�9�=  
                                                        

��1 -� :1 ,_ G�#�8 :  
��2 _ :�� Ái�<1 ,  
��3 �� �)b� ��{ X)&	� ���%� ,_�^�8j	�% .^ �)#	� :�f#8 =14¬28� ,�L��7	 ¸&$#b� ,�7¬100�=  
��4 �� Ái�<1 :  
��5 %� ,_�^�8j	�% .^�)#	� G /8� °� ��� ,�Fp J<�&	� ��{ X)&	� ���14¬28[�� !	 !�@" �L��	�% ,� ?�  G

� :¸&$#b�7¬100|� E�7�% � :!	)&� J�" �)b� ��� P:;@� R�% !#'� §�U	� �� _�� 9)�8 9� E5$¼ ��
 �@	�P��@&	� !'( D"�F o	�7( !@U" E�( �� ��% ,P�&,"  �)L G ¤�� ��� ��	� :,��3¬1093�  �Fp

 ?��ZF  �9�" :X�&( ��� ck  �8%�&	� Ñ)'� �� PUS�xR �#�� ,E0e� ��� G µ�Wi { : �)	�i:  �@	�� c4b�}', 
 �/� �� _�� E� -./8 { p� : �)	�i ,!U7r -.���% �/� �� %� a)~� C �6�)5¡ �� %� -��� C?"=   

��6 1 G!	 :  
��7 " :X�i �'h J<�&	� ��� X)i ���% �@	�� !'7� .��� )	%";�~� �� ��6( C%�/� �6#'�% _�( Á&( }'=  
 � ,_�^�8j	�% .^�)#	� =�6'( P��@&	� �F�8 �% :D7i14¬28� ,P#'5Q	� �� �)�� /&� �3¬1093�=  
��8 J<�&	� ��� /#� P@ �5£, �.%�  �7	� ��� �5� �7�� �� ,�S�$$7	 E'7�� 3$( :�f#8 =Pf4¬105����,�Ù¬=   
��9  G ,_!	)i :1��@�v�F% :  
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 �p�(�1�  ��	� o@��EL�	 ,ck EL,  ���( ,!7$&( ?��� 9Z$&8 � ��@$	 �¶/h� , ,!�
b �r«�%!*2��, Y�)< :,���g%�2 � �9� J7�8 { %� ��@�� 9%^ !7$i +� ./&8 E*�&	��3�   

:!	)&( " �� ?�� �³h� ,"E$&7	E$&7	 { !�@�� �p� �;  R� ?�^�$�� ?��Ð !�Ë'	 E�
 �#	� ��� ��8 {% ,¤� �5�* ! ��|� +� E$i Z( ,!7$&	 /,  ��e ;!$'h�" �� 9�F 9�%!�4� 

D##g :X)&8�5�  ���8�8 ! �@	� �/� E'	/� ,E$&	� ck / ��	� %� }'3��6� ,/8 G�7�=  

 " :P"%/b� G% �X/$@8  %� }'< ,/'�% !�7�8 E*�&	� ��8 9� ,E$&7	 !@�h +�
 ¬9��6( ,3�.¬Ù¬1�2306�  ?��'¢ 9Z$&8"�8�=   

                                                        
��1 -� :1 ,_ G �p�( :  
��2 1 ,_ GJ7�8 9�F Y �)< :=y�) �W	� )�% ,   
��3  ?�x2 ^�� �� ��#�% �r�,  :¤�� ��� X�i �'h" �� -I�	� 9%.�� �� �� /�� )º� Ö�&	� �2%

 ��� J7�8 9� )�% ,�r� �?x2 o@5b� +� µ�W&	� y)L% G �#���0� ./&8 � o@5b� {)	 !o	p +�=" 
� ,P#'5Q	� �� �)�� /&�3¬1094�=   

��4 !�� :1 G  
��5 !$##g :1 G  
��6  ��	�%  :1 G 3�  
��7 x)b� :�f#8� ,;2¬873 :!W"% �" ��	� G :o	�� X�i ��	� o@58 EL ��7	 EL!�Ë'( EL,  ��� !"��� _)5'( 9� !

 !�@��− ��� ��8 )�%!7$i /8�8 !−  ?��'¢ !� Z$i !�@�� 9�% ,−�8 )�% ��� � �Ë	� /8�8 �"� ! �� y !� yË8 �
 �#	� ��� ��8 { ¤�!7$&	 /5� !− �"�( , �/�� o@5b� `i��8% ,E*�&	� E$&8 !  ��e P#< �s@8% ,P�)&�	� ,!�@�� !

E$&	� !'7� 9)�8 {% ="  
��8 % ��Q��  �l#	� ��� +� DUi% ��	 ,Æ'$U* X)x /�� P"%/b� G !'7� � ,3'n)$	� G8¬61'7r !�@#( � N� E

 ��� !'7� DUi%% ,P"%/b�� ,�L��7	 ¸&$#b� G ��r� C7¬122 �'"j57	 !�@#( �P,  m��)	 G% ,P"%/57	  '	%
��'&#47	 I$�b� .�$<� o$� G ../	�: �13¬37− 38 �'"/57	 !�@" � =P"%/57	  '	% P  

   �9� :E0�|�(  ?�(Z$r� ��#�  �l#	� ��� P�@" G ,./W� N�,  �f	�% ���−�� ��%J7−  ��� �l"  '	 ! =P"%/b�  
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xא������:��R��#�7א�,�z� �

E$&8%�1� m'5���2� /h�)	��=  

 �p�%�3�  ¥P��¢ yÐ  �EF ?ZL. /h�%�4�  ck �� P�Ð P�Ð	��w�5�   ,!7$i +�
� 9;� �$8 !7$i +� �)&U, Ò ,!"��� _��% �Ë	� a��* �% _�� 9� J6�'¢ E$&8 ,_��

Ó!"����6� �r;* 9�% , �'�8 /h�% +� �)5@i ! �*)� �µ�Wi Z( J6�'¢ E$i m�% ,,)#�7� 
 �5�$8 � �� 1���� G !	� !7$i �%�8 � 9�% ,E$&	� m� P7Qb� �%/ �l$i  /h�% EF ��

!7*�i E$i% ,!h�s�= o	p �f"��8�=  

  ���9� ��9�  �Ë	� D(�� �"�( _�� �#Wb� X)i �� V;8 ! �/i%" :}"�)ie� ��10� :-� ,
 �/&8E$&7	 ��11�  �l$&8% ,P�Ð �)ie� ,ck ���12� =  

                                                        
��1 !	)i  :1 ,_ G  E$&8% :  
��2  m5��  :1 G  
��3 -� :1 ,_ G�p�% :  
��4  C/h�% EF :_ G  
��5  �$	�w	�Ce�� ,e�� :; ��e� +� �%w	��% ,,/��< :-�: � ,1��W	� .�$£ =!'7� �)�5$L�:µ297�t�� ,�=   
��6  R()��b� R� ��1 :�� Ái�<  
��7 G   µ�W&	�( :1  
��8 f#8� ,_�^�8j	�% .^�)#	� :�14¬61−62,� � ,�5�7	 CI�$	�13¬6498� , E'7r +� c��	� 1O	�

� ,���6�	4¬120����,�%¬=  
��9 �p� :1 ,_ G 
��10 :µ� :�f#8167�=  
��11   E$&	� :1 G  
��12 � ,P#'5Q	� �� �)�� /&� :�f#83¬1094� ,3'n)$	� ,�8¬67�=  
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x7�&א��~�R�Uא����������z� �

 9)T	�$b�%�1�  B�)< B�)@� 9�%=   

X�i�2� " :� ��Ì' ����	����g ��� , �/�{ ! X)Wh ���3�  �Ë	� �EF �� y�4 � RT	�$b�
 ,o	�F  '	% �9�(�5�  G	�$b�TP�6�  �Ë	� 2��8 � )	% m5�� E$&8 �{� ,y J6[�� 

���	� !#� EW¼ yÐ ck �� }i�% �r«�"�7� , �W"% ,3'n)$	� G !	�i" :! ���( J
Ce�b� G 9)7$&8, "?�Ui�% J6[�� 9�F )	%�8�=   

�b�%�%/W&8 9;� :Ce�b�� ^ ��9� !7$i N� ?��'¢�10� !L)	� ��� +�=  

 " :�'4	� X�i RT	�$b� ck% �	� )�% ,J67Q� ��	� Ju �f#8 -�q8�"=  

��+�H�7א�,�zx /��Hא�Z��)� �

 �̀ ��@$b�%�11�  2��b� m�; , ���5F, , ����%=  
                                                        

��1 	)i :1 ,_  G	�$b�% :!T 9)  
��2   X�i :-� :1 ,_ G  
��3  :1 GX)h,  �#	� �� ;�r )�% �<�  
��4  R'	�$b� �� EF :_ G  
��5 �<�� Ái 1 :  
��6 1 G _«�b�  :  
��7 � ,I$�b� +� !$'��h4¬81�=   
��8  ,E'7r :�f#8�8¬67�=  
��9 1 G  �%/W$&8 :  
��10 1 Gy��@"� �d� �� P<)5�� !7$i P57F : �6'7� �|�=    
��11 !	)i :1 ,_  G ��@$b�% : `  
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 �p��1�  ��@*�T� �Uh G /h� `; m&'	�2� !'(�3�  �R��, 76'(}i)( ,o�4�  +� �R�b�
cU��5� �T�	�, ¬!'( ,�^�(¬Ù¬²�518� �(�|� ck,  ?��� 9Z$&'( ,_�(,  J<� :,���b� E$&8%

 ��@$	 ;X)�U� J<� :, ���b�% ,E��(`�6� «���, .)�;�� C2���%�7�=  

 ����8�  �f	� ��«� �� }S�~� }�[$@b� .)�;�� G��,  ���% ,?��� 9Z$&'( .)�;�� �
� ���b� �� !'7� a)r { -�	 ��«� , �9�( ,�  /�� ,�F�'< �F ,/h% .)�;�� +� µ�W&	�

 �8% ,���PS�� ��«� yË,  �¼%J<�&	� ��� X)i )�% ,P#<  �, `6��%�9�= ¸6$"�=    

 �E�%  ?�º� 9�F 9�( ,?�º� ��8 � �� .)�;�� E$i, E$&8 Z(;  !	�i ,,/h% ��«� E$&8 E�
`L�|� ��� �10�=  

2�z>5א�4א� (�x�7�&א��~�Rوא������Oo� �

y;F% :!	)i,  �7�� %� ? �c�0 ?�/	% ��� J,  �'< %� ?�/�11�  ?�&7�� ?�/�� ���=  
                                                        

��1 -�  :1 ,_  G�p� :  
��2 1 GÁ&'	 :, }'�W* ��%=    
��3 1 ,_ G�6'( :=y�) �W	� ��% ,  
��4 1 G  mi)( :  
��5 1 ,_ G�U� :  
��6 1 G ��@$b� : `  
��7  �W&	� ��� X)i ���% ��� .� ?��� 9Z$&8 �,9%.�� ��{ �r� X)i ��#�% ,  ?��'7�* �(�|� 9%^ -^�b� E$&8 !�� 

� ,P#'5Q	� �� �)�� /&� :�f#8 =C2��57	3¬1094�=  
��8 -� :1 ,_ G��� :  
��9 � ,_�^�8j	�% .^�)#	� :�f#814¬85� ,P#'5Q	� �� �)�� /&� ,�3¬1094�= 
��10 _�6�e� m��L :�f#8, :µ�492 :!*.���% ,�"	�	%o !"%^ ye� , �� Ì� �� E�$ �i="  
��11 1 G �'< %� :/=y�) �W	� )�% ,    
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 �p��1�  �W	� ,/	% y� ��� �7�� %� ,c� �W	� E$&( ,l�� E$&� ?�c�0 ��� J c�
 �4	� �l$&8 !"�( ,l�  �7�b� ��J,  �W	� 9%^ ye� ��% ¬9)�8% ,c�¬%¬1�2308�  +�

 P7i�� �W	� �/	� }W" c� P8ì��b� P7i��F ,RF.�4b� 9)#sb�% �¶c�	,  P7i�� +�(
 �/	� }W" 9)#sb� �W	� P7i�� +� o	�F% ,P8 RF.�4b� ì��b� P7i��% ,c�

��c�	�2�,  �/	� }W"P8�3� , �W	� _�QF 9�% +� `z � 9�% ,R�¢� J67i�)� +�( 9�'�
 �Ei� {� P7i�� EF  �/	� �7K ��P8= �3'n)$	� �f"�4� =¸#�b��  

  �'< %�" :!	)i% ?�/�5�  �@	� 9�( :-� ,"?�&7�� ?�/�� ��� �' Y�)< ,?�&7�� E$&8 /  
 ? �c�0 E*�&	� /��	� 9�F  ?�c�F %��6� �JK ,?�'5s�� %� ?��'W( ,  /�� �f#8  

 �@	� E$i �' �@	� m� E$&8 ?�c�F 9�F 9� ,/��	� G / �'/,  ?�c�0 /��	� 9�F 9�%  
E$&8 Z(=  

 ���% �7�b�% ye� � +�  '	% ,,/h% c��	� E$&'( ?�c�F ���� �p� J  
Y¦ ��«� P7i��;¬¬%¬²�519�  �"� E�P�)&�	� !'7� ��7�Ò PS�� yÐ ��% ,  �h%

                                                        
��1 -� :1 G �p� :  
��2  1 ,_ G�¶c�	 :=y�) �W	� )�% ,   
��3 1 G �/	� }W"  : �/	� }W" P8 �#	� �� .���* , P8�<�=   
��4 � ,E'7r :�f#88¬62�=  
��5 1 G �'< %� :  /  
��6 1 ,_ G ?�c�F :  ?�c�0 %�   
��7 8� ,_�^�8j	�% .^�)#	� :�f#14 ¬84−85�'h ,�  �Q	� ES�@b� G ��æ	 E$&	�� X)&	� `@" ��{ ´Z

J<�&	�,  �7�b� %� ye� G :��% �W	� ��;8 J �'@	� o	�F% ,c� �W	� ,/�� ��;8 /�r� X)i ��#�% ,c�,  )�%
��«� �� E$&	� �U", =`�% ��{ !�@#(  

= 
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ÓP#<�1� ���% ,−J7�� ��%−  ���% ,��«� �� .)�;�� }� � �p� /&( ,!#� a�� 9�F 9� �

 �/&* �9� �  , ���b�% , ���b��2� Z$&8 ?��� 9�3� �#Wb� 1 �Ô% ,}� � �p� �� }�4� .)�;��=   

  }� � 9�(�5�  �l$i� .)�;�� Á&( !#�=  

 }� � 9�(�6�  �l$i� ��«� �� .)�;��  ;Á&( .)�;�� �� ��e ��@* { ! , ��F� {% `
��«� ��;  �h% PS�� yÐ ��«� +� E��7� V;'< �F P#<=   

�zא���Hא��אp/�Hא�O��Z��;��x7�&א��K�;� �

  o82 +�% Ò�8�  �W	� ��� 9� µ�W&	��9� !7$i +� «��=  
 +�%�10�  �W	� o82 }�7�b� ��� ,/h% µ�W&	�=  

                                                         
=  

        �#�	� E&" /i% �j	� +� !$'��h G >�� :>�i.8¬18§%��� ��� �� ,�  �9� � �Q	� ES�@b� ,� 9� � �6 �& �h 9�F ´Z
 �/&* :}#Wb� X)i +� �"/h�)	�� m'5�� E$&8%" ��e ; ��  '	% ,,��Fv� E'�i �� �i �$	� P8�#L E'� ��@ ,`

 ?�&��< }#Wb� X)i /#� ���F�8 9� N%e� 9��( :",��Fv�F%="  
��1 R� �� �� Ái�< R$()��b� :,²  ��	� �d� ��  o	p%��b� G P�)x�)=  
��2 1 G �9� : ,%��b�% ,%��b�,  �#	� �� }'�W* ���%�<�=    
��3 :µ� :�f#8155=�   
��4 1 G  a�� :  
��5 !	)&� :1 ,_  G  }� � 9�( :  
��6 -� :1  ,_ G  }� � 9�( :  
��7 � ,_�^�8j	�% .^�)#	� :�f#814¬85� ,P#'5Q	� �� �)�� /&� ,�3¬1094�=  
��8 !	)i  :_  G  +�% : o82  
��9 _ G�p� : 
��10 -� :_ G   +�% :  
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  �W	� P7i�� +�%" :P"%/b� G X�i ���  �/	� }W"P8"�1�=  
  �5�* )	 :«�� �)6U�%	�� ck �� �/ Bw  �o47	 ;}�7�b� E$&8 �  E� _)b� G

���2�  �7�b� yÐ �W	� yÐ �� %� } ���?�3�=  
 @i� 9� ��	 ��	� P�Ð +� Y�'	%e� J,)7$i ELÓ�4�=  

���zא>���Hא��אp/x7�&א��Kن��	jوא��]_Hא�Z���� �

o82 {�5� 9)#¡% ì�£=  

 Z(�6�  �l$&8 ì�£ o82 ��, 9)#¡ o82 �� {%;  �7�b� +� E� /���	� }
 �O	� �/	� }W" �6#� /h�)	 o8�� G P8 9�F 9�% ,�6UW" 9)#sb� P7i�� +�% ,!	

o82�7�¬¬%¬_�83� T�£ /���	� ?�  �/	� }W" ì��b� P7i�� +�( J@&8 9� /�� P8
�!"��� _�� 9� P��@i {% ,Y�'	%e=  �4	� �f"�1.��8�=  

                                                        
��1  :�f#8�4¬633 ,�� P"%/b� `8�½4 ¬578 �l"% �  �$	� ���0% EL. E$i �p�%" :`8�6  E$�i ,?�/5� ?ZL.

 ��	� �W	� P7i�� +�% ,EL ���  �/	� }W" �W	� P'�. D"�F )	% ,P8 ���  ?;�r ��	� P'�.% , �6#� _�( ,?�/5� EL
 �̀ h;( ,?��'¢  �H� 9�  �/	� 9)�* ?��'¢ �6'7� P8;  �>e ��� �� -.^� { "_�� �6$=  

��2 _ G �� )� E� :  
��3  �l" �F o	�� `��� )� ���% � :P"%/b� G o	p +�4¬633 �9� ,�  �W	� o82 +� ���  9�F �p� µ�W&	�

 �W	�% )� ���  �5�$� Ì8/ �'i /i% ,� �7	�%  ")8 ��� ,/i +� �"%��*% �/i��* �p� �� �5�!7$ �� ^)W&b� )� ���% ,
	�$	�w� , ")8 ��{ m���� :�f#8 =9¬231� ,�5�7	 CI�$	� ,�13¬6441�=  

��4 1 :�� Ái�< R()��b� R� �� �E�	% ,  �@	�o	p G `�:  )�=�<�#7	 �f�#	� X�&$"�  
��5 !	)i :1 ,_  G  o82 { :  
��6 -� :1 ,_  G Z( :  
��7 1 G �O	� :  o8  
��8 1O	� :�f#8 � ,���6�	 I$�b� +� c��	�4¬120 ���� ,�Ù¬ :X�i" �7	� ¸��( J<�&	� ��� �� �5�  

  

= 
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���Zو /�~�R�)�����z�x�-+.%�[��h��zא�+< �

  �l$&8 E�%�1�   Bm�� �< o82 ��, !@U" 1.�L%,  �°�h%,  »��%1��� /���2�, 
 �/	� }W" !'7� %�P8 ?9{)i=   

 ,�� G�3 ��p� ES�@� m�.e��4�  �-� �� _)b� a��* �  �EF �U( ,R7�U	�  P:;@�
 ��6#� 9{)i=  

 {J<�&	� �� X)i�5� �l$&8% :�6 � �F ,P��@&	�� P��.e� ,�� �� /h�% o82 ��
3'n)$	� G�7�=   

 �/	� }W" !'7� :�r«� X)&	�% yË8% ,P8PS��,  ?����  �¼%�8�=  

  �/	� }W" m� P��@i {% " :�'4	� X�i" P8�9�= =¸6$"�  
                                                         

=  

   �9� b� o82o7b�/�� X�i !�% ,E$&8 { ì�� , �R� JK− �4	� :-�1.�−  ��� ì��b� E$i �/� G aZr { !
 �W	�F 9)#sb�% ���=  �I$���a=  

��1 !	)i  :1 ,_ G �l$&8 E�% :  
��2 1 G  1�L /�� :  
��3 1 ,_ G,�� -� : 
��4 1 G p� :  
��5 1 G  !	)i :  
��6 _ G �l$&8 :1 , 
��7  ,E'7r :�f#8�8¬64�  
��8 1 GP#< :  

        � ,_�^�8j	�% .^�)#	� :�f#814¬161� ,E'W�$	�% 9�'�	� ,�15¬488,� � ,P#'5Q	� �� �)�� /&�3¬1097 �
 �L�8 �% ,J<�&	� ��{ �¶ZF 9{)&	�% �#Wb� 3)i } ?{  ���	 ,�r� +�  :I$�b� +� c��	� 1O	� G ���\

�4¬120 :X�i ,�Ù¬"E$&	� �/� R	)&	� �� �@he�%="   
��9 � ,I$�b� +� >�i.j	� 128¬19�=  
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¬"1��� /�� »��%" :!	)i �� J6(%¬Ù¬1�2308� ��e ;!�1 � E�i »�� 9�F )	
1���,  �f	�( �9� ��� µ�W&	� !'(, �8�b� E$i �� P��Q5��2�   

 �'4	� X�i%– ?�[�� −  ¬!@U" 1.�L G¬ Ù¬ ²�521� 7$i G o82 m�!�3� :9{)i  

  �9� "  �O	� 1�L 9�F �p� �'( R	)&	� ���% ,!@U#	 !h�L E�i o8!@U" 1�L 9� �, 
 �JK >��� ,�M�,  �l$&8 !"�( ,?�h�L ,^�j( J7�� ��% ," aZr Z� >��� ��=   

 �³�� ��%�4�  �°�h% )� E6( ,?�/5�  U" E$i G�5�  �°�|� o82 +� 
@&	�� µ�W&	�}W" !'7� %� P��  �/	� ?!	�� G P89{)i=  

 o	�F /5�	� E$i G m�� �@	� �.�4� G J�|�%�6�=  

�x�m���K�zאI[�אم�א�.�� �

9�%�7�  ?�/Wi ?�&7�� ��p�Í %� ��^�W*, �¶/h� %� �*�(, ^)&	�(=   

�p��8� �^�W*�9� �� %� ,9�<.�(¤.�( �¶/h� %� ,9�'�,  BÈ�� �r«�% %� ,  

  

                                                        
��1 1 ,_ G!�� :=y�) �W	� )�% ,   
��2 � ,>�i.j	� +� >�#�	� P'��h :�f#88¬19� ,E'7�� 3#� �9¬30�=  
��3 1 G!7$&� :  
��4 1 G �2� ��% :  
��5 1 G )6( :  
��6 � ,P#'5Q	� �� �)�� /&� :�f#83¬1098�=  
��7 _ G, !	)i :1��^�W* 9�% :  
��8 _  G, -� :1: ��^�W* �p�  
��9 1 G��^�W* :  
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�¶/h� %� ,9�cW�, Ð �r«�%�8�1�§Zxv�� ,^��� )�% ,9��8Ð %� ,�2� �/W( ,
 �EF %� ,!�h�0 �6#��3�  �EF y�L�4�  �5�$� �8/0�i !�h�0 �6#��8/�5  � %� ,!	

y�L�6 � �EF�7� �6#�  ?Z�h �6#'�, �¶/h� %� �*�(, ^)&	�(�8� , ,a�[� a�h !'U( :-�
 �9e ;^)&	� ���h� J6'7� -�s$( :-� � _�� �p� ^)&	� ���h� �l$i� �¶/h  �� !	

µ�W&	� Á&< ?��� �*�� 9�% ,�r«�; �6#� !�7� _�)U	�9�=  

 " :�'4	� X�i-�s'( �6'7��10�  �#	� G ^)&	� ���h�1���� G%  U"=   

,���g% :-p��$� G�11� E�|�,  9�F )	% ,E�|� `h�0 )� �¶/h� 9�F )	%
 ß/�$� ck !F�@�� G�12� E��7	,  ;^)&	� !'U( !$U	��bJ�|�� !��$b !	)0% q8�x=   

  Z�%�13� !'7�=  
                                                        

��1 1 G ? ��8Ð :  
��2 Ái�< ��1 :  
��3 1 Gy�L% :  
��4 1 ,_ G �EF : /h�%  
��5 1 G R5�#� :  
��6  %� y�L %� :1 Gy�L �#	� �� .���* ,�<�=   
��7 1 G �EF :  �6#� /h�%  
��8 I$�b� +� !h2 G ¦�~� X�i, �8¬11�: "�6#'� P$��K ^)&	� ���h;( :-�"=  
��9 1 ,_ G�6#� :  

       � ,E'7r I$£ +� >�i.j	� 12 :�f#88¬20�  =   
��10 1 GJ6'7� :  
��11 1 G�8p��$� :=y�) �W	� )�% ,  
��12 1 G :!F�@��F  
��13 _ G, !	)i :1 Z�% :  
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 �p��1� �^�W* E6L R<�U	��2� �6'<.�( �� ?�/Wi )� E��3� �?�6'( 9�jL�� % 
 ���(,ck J7�8 ¸$h /W&	� +� 9Z5¼ ��4�=   

�.�	��K�zx�mאI[�אم�א�+<� �

 ���5�  �@	�R$#'U=   

  ���%��6 ��p��7� �^�W*�8�  �@	� �&7*% 9�$#'U!$�9� ��\��.� ��� E6L% ,�¶/h� %�10�  G
 �)7� ,!�/�% /W&	��11� 9�n Z( /W&	� �/� +��12�¬¬%¬²�521,� ¬% ¬1�2309�  

 �4	� X�i" :1.� �6#'� §�U	�%� �9  �@	� -�LR$#'U�13�  ��	��675� ��  '	% 38 ,J
R<.�U	� aZ��"�14�=  

                                                        
��1 -� :1 ,_ GZ6L �p� :  
��2 1 GR<.�U	� ��^�W* :  
��3 1 G�6<.�( :  
��4 � ,E'7�� 3#� :�f#89¬32�=  
��5 1 G% , �� :!	)i :_ G ��F :!	)i :  
��6 -� :1 ,_ G ���% :�  
��7 �� Ái�< 1 :  
��8 1 G��^�W* :  
��9 1 ,_ G �&7* : �$ 
��10 G 1�\��.� :  
��11 _ G �7� :  
��12 � ,P"%/b� :�f#84¬666� ,_�^�8j	�% .^�)#	�% ,�13¬528� ,/''&$	� ,�:µ388�=  
��13 1 G �@	�  :9�$#'U  
��14 � ,���6�	 I$�b� c��5¬235�=  



 
 

 

 א�&+��א���&�&� 163
 

 js�	 {��1�  ��&'&h=   
 X�i�2�  ��	�" :��'�!	)i N� mL�. ���"!'7� Z�% :�3�=  
  �@	� ck �� R�^�W$b� G /5�	� +� Z�% :¸#�b�% �&�$8 9� {� ,R$#'U q

 -)$@$( �¶js�@b�;9�$:  �[	� �U" G3¢ �p� 9��4�  ��� J7�% ,�¶�<�( �8.^�i ck �
@b� G 9�n Z( �6(Ô +�;R$:=  

  ¹¹¹¹¹¹¹¹ �4	� ²%�¹¹¹¹¹¹¹¹( �¹¹¹¹¹¹¹¹f"�%1.��5� ¹¹¹¹¹¹¹¹ ��|�%y��6� P¹¹¹¹¹¹¹¹(�� �¹¹¹¹¹¹¹¹�� E¹¹¹¹¹¹¹¹&"%�7�  j¹¹¹¹¹¹¹¹s�	� PU¹¹¹¹¹¹¹¹0 G  
 �/¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹	� G ��	�% _�8�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹6#� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹rw8 ,E¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹h�%�8� !¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�F��� ¤�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹U	� 1)¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¢�9�   

  

                                                        
��1 1 ,_  G :!	)ijs�	 {� :  
��2 -� :1 ,_ G  X�i :  
��3 � ,I$�b� +� !$'��h :�f#84¬82�=   
��4  �W	� G -��)�� X�i1��, �1 ¬360�: " ¥¤�( )6( ,!��7k% �! �< �.�( �j�$ Ì�� �p� ,?�h� �¢% ?�h) �¢ ¤�U	� �3� �¢

 ¥1) �¢"�3¢� ,=  
��5 � ,I$�b� +� ���6�	 c��	� 1O	� :�f#84¬121���� ,�%¬=   
��6  ��|� ¸4� /i% �j	� �@|� °� X)i +� y� �9� G �8%.  �@	� E���* �p� P#'U �5 �"� ��re� § ��k� �%/ G `z �

 �̂ . /i% ,µ�W&	� o	p  �	� P(�� ��� �ZF +� �/	� {� J6'7�  '	% ,µ�W&	� �/�� X)&8 -�P8 /i% ,
�Z�	� ��� E�4$<�,  :X�i%" �"� �9e ;µ�W&	� o	p G `z �  ,�)�	� �@¼ { �� 1�x �� P	j#5� o	p

 �&Qb� P	j#5�%E"� ,E'7�� `��)� :�f#8 =8¬309�=  
��7  �9� P	�@b� ,�� P0Zr% P(�� ��� )i N� .��� :X)&8 -�	� �Z@	�/�� ��� X� �" ./&8 �% ¤�U	� 3¢ �p� !

 �"�( !(Ô +� !�F�._�8/	� G P"%/b� X)&� �̂ �� �8 �Z@	�/�� ��� X)i :P(�� ��� X�&( ,�5[8 { !:  D�¢ �p�
 ���^ ?�"�@"� DTx)( �6�F ��� P b� X)&�% ,���n )6( ��	� G P"%/:Eh�%  E5�( ��j$�� ¤�U	� ¤��� 9�F 9�

 �9e ;���n !�F��( �/W( !�h�0  �{� ,!� !7�(% !�F�. �� !h)¢ `�< �"� 9)�8 9�  G !� ��� Y¦ �� �U" �
 ��	�=!'7� 9�n Z( !�F�. `�< ck �� q8� � ,�6&U	� I$�b� :�f#810¬10,�  �I$���a :�f"�% ,

� ,P"%/b�3¬500−4¬666� ,�Z@	�/�� ��� 12 ,�13¬489=�  
��8 1 ,_  G :�6#�  
��9 1 G : !��F��  
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}7M� �p��1�  ?�&7�� !�F�. �� )6( !h)5s� �{� ,�U#8 9� �2� . Y¦ ��� 9�n Z( ,  
 ��	� +�=`F�  

  �{� a)~ �3�P57g %� §�k=   

/8�8Ò�4�  �9�  �#	�P'* �)�5�  �@	� aÔ +� �8.^�i �)"�F �p�� ,P#'U �{ ���  9)(�� J  

  

��%Â�( J�ck P#'U< �)�/0 ¸$h ��)(I8 J7( §��	�,  ��^� �� �6'( �� �)U7M�%
 ���( ,,ck %�Ju�)�� G X��� 9)#5[8 J,  �/	�%� +� P8J67i �);  �)57@8 9� Ju  '	 p�

J�ck �Z\ J6@U���6�=  

 "P57g %�" :!	)i%;  �9� /8�8  �"�( ,P57f	 9�F )	 J6��/�0�!�7 � J6#� Á&@8 {
 �[	�9�,  ��	� G P57g G R�/�Wb�F=  �4	� �� ¸6$"�1.��8�=  

 " :�'4	� X�i �#Wb� X)i}: ÓP57g %� §�k a)��	 {��9�  !'U( �[	� :-� ,9�
 9�n�~�;"=   

                                                        
 ��1 1 G  }7* �p� :  
��2 1 G �U8 :  
��3 !	)i :_ G :!	)i :1 G% ,a)~ {�:  a)��	 {�  
��4 -� :_ G/8�8 :  
� �5 �V)�#	� �Zb� : ��/8 -�	� 1 �@	� ����	� G P#'U , �� E8�� �p� _)#8 _�" /i% �#	� �9;F ,¤��  �#	� �@	� E'58 V) P#'U

� ,.)f#� ��{ y��	� 9�@	 :�f#8 =`"�L N� `"�L ��2¬101�_)"� ,�=  
��6 � ,P"%/b� :�f#84¬666� ,P"%/b� `8�½ ,�4¬615� ,_�^�8j	�% .^�)#	� ,�13¬527�=  
��7 _ G J��( :  
��8 � ,���6�	 I$�b� 12 G ../	�5¬2266�=  
��9 ��b� R� ���� Ái�< R()1 :  
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z�>2ذא�)�ن�א������T���Q�5دم�8[אXً�x� �

 �{�%P8/( �1 � ßEF �r«� P7i�� +�, !<�(%�2� �r«� X�� G=  
 iX��3�  :�'4	�"-��4�:  ��8 � 9�% ?�/Wi �6�^�W*,  ?�js� {%; �r E� ?; P8/( ,

 ßEF �r«� P7i�� +�, !<�(%�5� �r«� X�� G="  
  �W�$( �9� ,�8�&* �� E  �9�% ,µ�W&	� ��/�0{� /Wi G µ�Wi { js�	� G, 

!'7� { ,P8^ {%, P7i��	� +� {%�6� ;./� )� E��7�% ,� �9 ��	� a)r G �f	�% § P57
 ���!�8� �r }7* ?;  �#	� P8/( �$	�  U¬,ì��b� P7i�� +� PU	�¬Ù¬²�522�  ���% ¤�U	� P5'i �

 �$	�9)�8 X�)�e� �� ��ck %� PU	��9� ì��b� X�� G !��k=  �� ¸#�b�� ¸6$"�
 �4	�1.��10� �'4	� �8�&*%=  

x���1��?�*���T���M��Rم��M	3� א����N T���K�z� �

  �4	� !7&" �� �f"�%P�)5sb� G `6�� X)i �� 1.��11�" : �T�	� -�(�h G  

  

                                                        
��1 !	)i :1 ,_  G{�% :  
��2 1 G �Â(% : ,  
��3 -�  :1 ,_ GX�i :  
��4  _ :�� Ái�< ,1  
��5 1 G :,Â(  
��6 1 G !$7i��	 {% !'7� { :  
��7 1 ,_ G ?�./� :=E0e� G �� y�)W	�% ,  
��8  G1 ,_ 9� :  
��9 9)�'( :y�)W	�%=E0e� G �� ?�(Zr ,  
��10 f#8� :�� ,���6�	 I$�b� c�5¬235− 236�=  
��11 P�)5sb� :_Ò ,¤%/�� �� /5�b y�$F :260ª  ��r ��% ,!���0�% o	�� `��� +� ,Ó  

  

= 
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�¶/h� _)5'( �6'7� �/6#8:  �9� +��1� ��|� P7i��  �'b� P8^ }W" �6#� !UW"% ,D
{ ./� �r«��2�  �9e ;!'( Y¦  �'b� ���o82 D�3 �!@U" E$i G !�h�W	"�4�=  

 " :�'4	� X�i}'�n ���,¬¬Ù¬_�83�  ���%Ò ��G �Ó�5�  ��	��<P	�6�: {�7�  P8^
 ?Z0�, }W" G {�8� ,ck {%; "./� �¶/h� _)� %� �½)� E��9�          =  

 /��	� �5QF�10�=   

                                                         
=  

   �/	�,�8%�%  �� 9)#�< ��% ,!#� m(�" ��� ��% ,o	�� �� J<�&	� ��� �� CcQF _���< �6'( m¢ /i%
 �9� E'i ,o	�� �� Cc�b� ��% ,o	�� y��0�  �'#b�P � ,�.�/b� `'*�* :�f#8  =!���� E�i !$7s��4¬223 ,�

µ� ,��	��� !&U	� .^�W� G _�<�.^:146µ� ,`��b� 1Z�0� ,�:153�=   
��1  �� Ái�<1 :  
��2 1 ,_ G{% :  
��3 1 G : o8OF  
��4 � ,���6�	 I$�b� +� c��	� 1O	� :�f#84¬121 �5$*% ,���� ,�%¬i��	� E �&�* {%" :!�ZF P E$i �� P7

 ?��� �*�� 9�% ,!@U"  �EF P7i�� +�(  �EF PFO	 ,�r«� P8^ }W" �6#� /h�% "!@U" E$i G �6#�=  
��5   R()��b� R� ��¤)5�� ,1 :G  ��L ���6'7� �|� �)&< Y�=  
��6  ��	�P	�<�� !&U	� G y�$F : :_Ò ,>�%c&	� /8� °� ��{ ��	�389ª ?�.�4$"� !�$F �QF� ��% ,Ó  ;x)b� /��

8 ,P"%/b�%12 PS�� +� _^�� �6h%2 9� �F�, � ,9)#f	� }4F �f#8 =P	%�/$� P�)��� ��%1¬841 ,�
:µ�,`��b� 1Z�0�%242�=       

��7 1 ,_ G Z( :  
��8 1 G :�r«� }W" �#	� �� )6< ���% ,�<�  
��9  ��	� :�f#8 :µ� ,>�%c&	� /8� °� ��{ P	�<126 �W"% ,� ��%" :! )6( /h� E�( ck �� 9/�� %� �T� G _��

./�";�6�$(% X� �/	� 9)�@� ,?�./� !�^ `�p% , -� : ?Zx��  '	 !'( ^)i {% E&� :µ� 1��W	� .�$£ =
325�./�� ,�=  

��10 1 ,_ G /��	� �5QF : !	)i :  



 
 

 

 א�&+��א���&�&� 167
 

/8�8�1� ¬:/��	� �5Q�¬Ù¬1�2309� !$5'i�2�=  

 �*��% /�� m� ä�h �/�0� �p� :¸#�b�%�3�,  ��|� X�� G /��	� P5'i 9)�$( P8^% ,
 ��|� /��	� P�i. G _^�� 9�( , ��|� P8^  �j	� �5[8 � /��	� P5'i +� �'@	� /S � /�� /

PW0�&b��4��� /��	� P5'i _^�� 9�% ,�5�  ��|� P8^  �'@	� ���r� ��|� X�� �� /�6� ,
 ��|� +� /��	� P8�#L 9)�*% P �	�h;  ��|� X�� G 9)�* P5'&	�F  ?P �	�h /��	� /'@	

 ?�[���7�=  

�7�&��� /��Hد�אs��32ذא���������zx� �

  �/�* 9�%^�8 ��� E$&8 Ce�b� �U( 2��b� �/�i {�% m'5�)ie� ��=   

                                                        
��1 -� :1 ,_  G /8�8 :  
��2 3'n)$	� G X�i, �8¬65�: "!$5'i /��	� �5Q� ^ ��b�"�	 ,� :P"%/b� ÄU	 m�* }#Wb� �4¬666 �W"% ,� :!

" D7i−9)#�< :-�− Û�h 9� )	 D��.� : ?�/��% � ?��'¢ �*�( ��/�0�,  X�i−J<�&	� ��� :-�− �� �#�7� :
 ��|� X�� G /��	� �5K :X�i !�� o	�� ��|� P8^% , /��	� P�i. G,  ��|� P8^ E[( /��	� �5K G 9�F 9�(  G 9�F

 ��|� X���% ,Y¦ /��	� /'@	 ��8 � {"=  
��3  /��	� ��/�0� P:;@� �#�� D� �/&* /i% m� :µ� :�f#8 = ��|�127�=  
��4 1 G : �0�&b�P  
��5 1 ,_ G +�  :  
��6 � ,P"%/b� :�f#84¬666� ,P"%/b� `8�½ ,�4¬615� ,_�^�8j	�% .^�)#	� ,�13¬528 ES�@b m���� ,�

� ,P"%/b�9¬297�=  
��7 �  ���%/�. ��� �ZF �� p)r;, X)&8 -�	�:  ?��r� ,P�	�h 9)�* P8/	� 9�  :�6'( X�i ��� !�e ;P"%/b� `��5�

"&$89� �0�"/��	� P8�#L G P�	�h ��� +� o	p �X^ ,,  ?�<�'i  9)�* /��	� P5'i +� ��|� X�� G? P�	�h ?�(Zr ; 
 ·�0eX)&8 -�	�: =P7Lw� 9)�* ��� �% 9�'�	� :�f#8� ,E'W�$	16¬71�=  

��8 1 ,_ G :!	)i �/�* 9�% :^  
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9�%�1 � �[	� �̂ �/�* �9e ;m'5�� E$&8 RT	�$� �)"�F 9�( ,y.��2�  � 9�% Ce�b� m�
!	 µ�Wi {% ,m'5�� E$&'( J6[�� !�Ë8�3�  +� E$&	� `L% �� !�e ;1���� G

/h�% EL�F �%.�0 J6�'¢,  �� �5�$8 � �l$&'( ,E$&	� m� P7Qb� �%/ 1���� G !	,   
 �JK  �)7$&8�4�=  

 " :!�'n)* G X�i �'&� ���% ���% ,!"��� _)58 9;� /È�� )	 �, EF�%, y2%, 
 �{� /5�	� G J@&8 Z(� /h�% +"�5�=  

"�)ie� �� �/�i {�%" :!	)i% ,-��6��� J\Ð ��8 � 9�% :�7� Ce��;  /Wi E�
 �EF /h�%  �Ë	�y, !7$i ^�8 �%,  �/&8 P�Ð �)ie� 9�( ,_)b� o	p /#� EW�( ,�

�� )�%�8� �� E$&	� 9�F�9� !�Ð, ¬E$&8¬%¬²�523� ,,/h%  �l$&8%  G ,ck ��
��W�� !�Ð -�	� c�	� `i��8% ,1��� ��)�"%, !h�z �%=  

  �7F ���% �'� �p� ! �Ë	� _j ���% ,_�� �EF P�Ð a��* � 9� � � /h�%J6#,   

  

                                                        
��1 -� :1 ,_ G 9�% :  
��2 1 G{ :  
��3  �� Ái�< :1  
��4 1 ,_ G9)7$&8 :  

        � ,_�6�e� m��L +� �Z@	�/�� ��� 12 :�f#813¬490� ,�S�$$7	 E'7�� 3$( ,�4¬107���� �Ù¬=   
��5 � ,E'7r :�f#88¬67�=  
��6  _ :�� Ái�<1 ,  
��7 1 ,_ G +� : 
��8  �� Ái�<1 :  
��9 1 ,_ G �� :  
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" :o	�� �� .^�)#	� �U(�� D58 � 9�% ,J6�7F �)7$i !"��� _�� 9� !'U( !"�
P��@&	�"�1�=  

  �/&*% �9� � +� {� J@&8 { /5�	� G�2� ¬/h�%¬%¬1�2310  � �'�8 �/	� Y�'	%� ,)#��3�, 
 �/&* /i% �$	� �/� m� 9� � �Ë7	 j''5 _��− :!	)i /#� .^�)#	� �ZF )�"" m5�� E$&8%

)	��/h�"�4�−  ��� �'&� ! �/�� /	�$	�w  �$	� �/�% �Ë7	 j''5 ���% ,!"��� _)58 9�% ,_�� �
 �r;* 9�_)b� �, /h�% +� Y�'	%e� J@&'(, G �f"� ,Á&( ,)7$&8% {�%" :}#Wb� X)i 

 �i �/"�)ie� �; +� ��� E5�'( :-��5� _)b� EWh �p� ��=  
 !	)i% ��� /��: " �'� 9�%j�� Z� _�8�#L _	 Bw  ßEF �5(�6�  +� E5�'( ,"!7�UF
1�����7�= =J7�� ��%  

����ن� �و��~ �م؟�2� �?و J��:� �:qوא�� �אH+�وא �	R� �א�&�7 �&+�� 71� z� �
>Pא��t,و�xن؟���� �

E$&	� Á&@8 {%�8� q$�� �u�%j� C�%�@b� /#�, �Z<� %�,  Di% �5n%  

  

                                                        
��1 8� °� ��� :�f#8� ,>�%c&	� /14¬62��/�� ��% ,� G �5�7	� X�i% ,`��b� G .)64b� )� X)&	� ���% ,

� :!*I�*13¬6500 �$	� �/� /#� )�% ,��� aZr � �'5 �$	� /#� %� ,j �'5 �/�% aZ$r{� %� ,Y �)$<{�% j
 �� J7�	� �/	� 9)�*% ,!#� Á&@8 µ�W&	� 9� :-� ,��c�� {% P��@&� { /h� !� E$&8 { ,_�� ��� G P8

 �I$�� =Ju�)���a=   
��2 �� Ái�<1 :  
��3 � ,I$�b� +� ¦�~� 12 :�f#88¬13�=  
��4 � ,_�^�8j	�% .^�)#	� :�f#814¬62�=  
� �5 �� Ái�< _ :  
��6 1 G 9�F :  
��7  ���)�� /&� :�f#8� ,P#'5Q	�3¬1094� ,E'7�� 3#� ,�9¬35�  
��8 _ G :!	)i :1 G% ,E$&	� Á&@8 {% :!	)i  E$i Á&@8 {% :  
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_)b�% P��0v�=   

�#�8�1�µ�W&	� G �³4'( :�2� -)$@8 9�  �/	� G X)$&b�% E*�&	��8�3 � ,ck%
 ��|� �� �8P,  ��	�% �§  �@	� Rh ��`��@b� Rh N� `�h �� :-� , �Ë	� R Rh N� y

_)b� G _)b� ��	� Rh ��% ,1��� G P��0v� Rh N� ��=   

  ¥/�� E$i 9�(  ?�/���4� !7Q� �JK ,  �E*�&	� �q�$ �� X)$&b� _)� /��,  Á&@8 Z(  
W&	� !#�,µ�  ¥�(�F E$i )	 o	�F% !7Q� ?��(�F �JK ,  J7<� X)$&b� _)� /��  

E*�&	�, Á&@8 { µ�W&	� 9�(�5�-� ,�� :�6�  ;X)$&b� _)� /�� �q�$ �� %� J7<� ��
 �9e  �*�* �p� J�|�/h� +� `,  �JK m"�� EWh, m"��� ��� ´%/�� J�|� mU*�8 Z(, 

C�%�@b� X�%� )�% � %� E*�&	� �Z<� `�@�!&$�7� ä> �I" E$i )7( ,  �'" �I" ?��8�   
¬?�/5� !7Q�¬Ù¬²�524�  �H% {% 9)57@b� {� !	,  �JK J7<� ,P�)5sb� G X�i :  

")U�	��9�  �̀ h� !#� 0 �p� �H�¹9��	 /	% X)$&57	 9�F )	% ,���Ý	 ,��� .��10 �
  

  

                                                        
��1 -� :1 ,_  G �#�8 :  
��2 1 G µ�W&	� !x³4'( :  
��3 _ G �/	� : P8  
��4  :1 G ?�/�� /��  
��5 &U	� G R&7$	� :�f#8! ��	���, �2 ¬183 �l"% ,� " :!�ZF� a^�0 �p�% �/	� w(��* E$&	 E*�&	� R� Y��

/�� �� !	�%j� µ�W&	� Á&@8 � X)$&b�%,  �'" �I#Fµ�W&	� E�i E*�&	� J7<;( �r«� �¶/h� E$i R, 
,"9�/��	� o	�F% :�f"�% � ,P#'5Q	� �� �)�� /&�3¬1099�=  

��6  :1 G +�  
��7  :1 G !&$�%  
��8  �'" �I" :1 G ?�  ä> �I"    
��9  }�	� :1 G  
��10  9�F p�% :1 G% ,9�F :_ G  



 
 

 

 א�&+��א���&�&� 171
 

^)&	� Ju"�1�= ¸6$"��2�=  

  �&�$* {%.�)	 ï%� �p� �� P:;@b� ,�� `´, ´.�% ck .�W(,  :!	)&� !@��%
":å� �$�b�!"�6#'� §�U	�% ,:  �9�  �'0)	� �E�#� /&� P�3� =  

 !	)i%��\ .��� :-� ,"_)b�% P��0v� Di% �5n%" :�4�  �9� N�  �p� C�%�@b�
 �@	� X)Wh R� D	��`��@b�% `�; ¬/�� !�Z<� %� �¶/h� q$�F¬Ù¬1�2310  � ��	� ��

 %� ,P��0v� E�i%/���5� cre� �$�8 !"�( :-� ,_)b� E�i% 1����6� �6#�=  

 " :-.)6Le� X�iP��0v� X�h ,��. �p� �'( �$�8,  ��	� X�h { �p� �'(% ,��
_)b� X�h �$�8 !h�L, X�h {�7� X��� 9�n G ���% ,1���,  ��|� P8^ )�%  P5'i%

 ���% ,/��	� ?��� 9{�|� �$�'( E$&	� G ��8�",  ��	� X�h :-� ,1��� G P��0v� X�h% ��
E$&	� G _)b� X�h% 1��� X�h%,  �/�Z(  9)�8 9� ?�T(���  {�% ,X�)he� m'¢ G !	

                                                        
��1  �#�	 ;J<�&	� ��� )� :ES�&	�� /W&8% �W" !7&#8 �% ¸#�b�� !�ZF E&" ! ?� �W"% , �̀ h� !#� )U�	� :X�i ":!  �H�  �p�

 �9e ;���v� N� ,��� .�0    ="Ju ^)&	� 9�F ,Y�'	%� X)$&57	 9�F )	% ,X)$&b� �� Jf�� 9«� !$��h  
  �% .^�)#	� :�f#8� ,_�^�8j	13¬548� :E'W�$	�% 9�'�	� G /�. ��� X�i% ,�15¬477 )U�	� �̀ ���$<�" :�

 ="!�Z<� P��| !#�  
��2  :�� Ái�<1  
��3 � ,3'n)$	� :�f#88¬78�=  
��4 1 G : �\  
��5  1 ,_ G/��% :  
��6 1 G : �r«�  
��7 1 G Eh :  
��8 1 G m� :  
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 ? ��(�F 1�L �(�F %� !7Q� /�� 1�L )7(,  �q�$ �� JK�1 �>��� /��	�, J7<� %��2 � �(��	�
`L�|� ��� o	�� 1 �Ô% ,µ�Wi Z( 1%�sb� _)� E�i >����3� ,�f"�(�4�; 

��67(�5� X�i�6�  X�� �p� ��� :-� ,"P��0v� Di% �5n%" :}#Wb� �$	���(w R� 
 ��	�ÒG P��0v�% ��Ó�7� 1���=  

 !	)i%�8� X�� �p� :-� ,"_)b�%" : �$	�(��w cre� �$�b�( ,_)b�% 1��� R��9� 
G �6'(  �[	�9�, 1��� �6'( cre�%�10�  �#	�� ��7	 P�@ ,�� �#	�� _)b�%1�s7	 P�@=  

                                                        
��1 qk :1 G, �<�#	� �� ;�r )�%=   
��2 1 G J7<�% :  
��3 � ,_�6�e� m��L :�f#8:µ492" :X�i �'h ,� �(��	�F ;!	�%j� Á&@8 � Y�� �/	� w(��* E$&	� a^�0 �p�%

 X�� )7( ,q$�8 /��	�% ,J7@8 R� ,�de� X)0%% `L)b� X)Wh¶/h� q$�F �%� !�Z<� /�� E�i% �� ��	� 
P��0v� /��% 1��� E�i% ,_)b� X�&( ��� J<�&	� :��$�b G 9� �[	� X�h ,P��0v� X�h% _)b� ,�F )	 

¸�. ,?�/'0  �JK ,��h� K �J  !��0�!'7�( ,,ã�jL X�i% `6�� 9)#�<% :X�h �� ��	� ,mL.% 9)#�<"=   
   �#Wb�%= ��� �F o	�F -.)6Le� !��*% ,J<�&	� ��� X)i m�* /i }  

��4 1 G:  ,�f"�  
��5 1 G :��u%  
��6 _ G X)i  :  
��7 �� :�� Ái�< R()��b� R� _1 ,  
��8  _ :�� Ái�<1 ,  
��9 1 ,_ G �r«� :  
��10 1 ,_ G 1��� G :  
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	C�����������D	zzxx	��W8	א�/��ص	'*�	دون	א�,� 	

������zא�&�5ص��`�א�	<ً��(�[ h�NDא��|,��x� �

  1���%�1�  �#	�F ¬ U¬%¬²�525� E�U	� G, E��U	�%, X)�Ub�%,  �{� 1�L ?�Wi�" 
 ?Z��F=   

 /8�8�2�  �9�  �/&* �� �#	� G µ�W&	� 9�F.� G �-jz  U�3�  �#� �� )�% ,1��� G
 �#	� 9%^9)�'(  U�4� – ?�[�� − !'( ?�x%O��5�P:;@� ��� �� ¸#Q$<� JK ,�6� �9� ��% , 

 �#	�li��7�  �l$&8 -�	�  �#	� G E���7	 !#� �l$&8 {  U ¬!	 !#�¬%¬_�84�  ,a��xe� G
m�&8 /��	�F�8�  ß�h /8 )� !	 µ�W&	� �/� �� ,�Fp ��% ,J7@� /8 m�&8 �(��	� %� ,

b�.)64�9�=  
                                                        

��1 ,_ G 1!	)i : 1���% :  
��2 -� :1 ,_ G /8�8 :  
��3 1 ,_ G-�z :=y�) �W	� )�% ,   
��4 1 ,_ G �")�'( :  
��5 � ,I$�b� 12 G ../	� :�f#85¬2267�=   
��6 1 G : X;@�  
��7 1 G : li�"  
��8 1 G m�&'( :  
��9 `��b� G X�)i� P@Ø �6'( P:;@b� ,�� :  

   �#	� �� µ�W&	� �/� :X%e� ?Z��F 1�L -�	� li� ,`��b� ���g )� ¦)x���	� !#� X�i X)&	� ���% ,
 �6� /i% ��e� m��L G `L�|� ��� ,�_�6,  �#Wb� !��*%o	p G }=  

   ��� :>�Q	� �l$&8 ! �% ,!#� �W&	� ��� ,�%. X)&	� ��o	�� �� .�=  
   �l$i� Y�� 9� J7@b� 1%�s57	 .�'~� :�	�Q	� �/	� �r� Y�� 9�% ,J�|�/�� ��� ,�%. X)&	� ���% ,P8,  ���%

o	�� �� m(�"=  
= 
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 X�i�1 � �#Wb� X)i +� �'4	�X)�Ub�% E��U	�% E�U	� G }�2�, X�&(" : �³48
 �7�� 9)�8 9� !'( �³48 E��U	� G% ,`[�	� !L% +� 9)�8 9� E�U	� G ?�U,  ck

 �°�h,  ��h /S�� {% �8 �/&* �F �Z<� %� P �%� � ?��)W�� 9)�8 9;� X)�Ub�% ,y��	� X
�8��)�"% 9��� %� 9P��0v� Di% N� ,"�3�=  

"?Z��F 1�L ?�Wi�" {�" :!	)i%�4� �l$&8 Z( :-� ,  ���7	 /��	� �� 1��� G�5� ,
�(��	� �� J7@57	 {% ,,/'F, `��b� ���g +� ?ZQ� !#'�%�6�  �/&* �F ��� � .)64b� !=  

  :���4� ��� X�i"	)i E548!:  �#	�F 1���% U	�� �p� �� ,w�%�7�  m�i +�
�)�"% )[ �$	� �� , �@	� E'WU �$	� m5( ,q��	�w m�&*�8�  �7F J�/��J6"�9� =  

                                                         
=  

   �9� :m���	� o	�� �� J�|�/�� ��� P8�%. G ���% ,JF�|� ^�6$L� N� X)F)� ��e� ���=  
   �9� : ��~�  /i ���v� �i)*!'( } ,P'�$�	� G `6�� ,�%. X)&	� ���%, %�6'( ,/L� �=  
  � ,_�^�8j	�% .^�)#	� :�f#813¬544�, � ,E'W�$	�% 9�'�	�16¬95−96� ,_�6�e� m��L ,�:µ493 ,�

� ,3'n)$	�8¬82 Bl'�7$� .^�Wb� ,�� �� !$7&" � ,� �.�W$r�%=   
��1  :1 ,_ G X�i%  
��2  :_ G	�% X)�Ub�% E�U	� GE��U  
��3 :µ� :�f#8100�=  
��4 1 Gi�" N� : ?�W E��F 1�L �9� /Fw8 ���% ,  ?�cQF �<�#	� P'SZ�� Y��r� G m&8 ��=   
��5 1 G ��|� N� :   
��6  ?�&��< _2� �F  �9�  �¦)�x Ì���	� )� ��� �Fp ��,  !	)i +� DUi% /i%– ?�[��−  :�f#8 =P(�� ��� /#�

� ,�6&U	� I$�b�10¬34�=  
��7 1 ,_  G �)	�� :  
��8  :1 ,_ Gm�&8  
��9 3'n)$	� :�f#8 ,�8¬83�=  
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Qא�z����x*���	#א�qل������K���� �

 9�%�1�  �'�_�8�#L _j�2� 	�� Z� Bw  ßEF �5(, !7�UF=  

�p��3� ¸#L�4� _�8�#L /h�% +� P��¢�5� �l$i� , ¬/h�% EF ��¬%¬1�2311� 
Ph�@b�� E�( �� ./&��6�#8 {% ,-/�e� _%�U* N� �f�7� Ä7�	���8�  ��	�% �i �9e ;P  P8�#L

 �'5$� /h�% EF�� Cj�9� ,ck P8�#L�10�=  

  �4	� X�i" :1.� �#	� �¶/h� m�i )	!'7� �#sb� /8 �� }W,  �#	� �r«�% ,}W
 �#	� �6#� /h�% EF �� m�&	}W"�11�=   

" :�'4	�P6�� ck �� �¶/h� Y�/$�� 9�F �p� ���g ���%�12� �$	�  ,�r«� ���/$��
 ���% �Q	� �/$�� )	 � �%e� ¸6$"� �'h �� >�¬m�i% ,X¬Ù¬²�526� �i���13�  �"�( ,?ZQ� /'	� !

                                                        
��1 1 ,_ G :!	)i9�% :  
��2 1  G P8�#�� :  
��3 -� :1 G% ,_ :�� Ái�<�p� :  
��4 -� :_ G�#L :  
��5 1 G :P8�#L  
��6 1 G :P��@b��  
��7 1 G/'	� :  
��8 1 ,_ GPf7�	��  :  
��9 1 G +� :  
��10 � :�f#8� ,P#'5Q	� �� �)�� /&3¬1101� ,_�6�e� m��L +� �Z@	�/�� ��� 12 ,�13¬530 ,�

� ,3'n)$	�8¬83�=  
��11 � ,���6�	 I$�b� +� c��	� 1O	� :�f#84¬122���� ,�%¬=  
��12 1 G P6'�� :  
��13 1 G §�� :  
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/$�8Õ P6�� ck �� µ�W&	� G�1� �/� �$	��2�  ��;$( >��� �\!7!",  �� ¸6$"�
 �4	�1.��3� ,:X�i " �%e� �'h �� �/� �p� ���#8E&�	� !'( 9)�8 ,X;  ���$	 �Q	� �� ,.>�= 

 �'� �p� �� +� �Z�	� ¸6$"�	�� ck �� _�8�#�� _jw �'� :�)6U� �f"�% , :�)6U�% ,_j
 ck	�$	�w �4	� E�s( , Z� :!	)i �)6U� 1.�	�� Bw,  Ce�� �� D"�F 9�( :X�&( ,?��$��

 ßEF ��  �l$i� 1)n)	% ,J6�'¢ ���4�  �l#8 � ���  ��� {� ,!'7�!�5� :!	)i �� �)6U� 
� Z�	�w"���g )�% ,�6�=  �4	� �ZF ¸6$"�1.��7�=  

  �7	� �#�'� . ��i%>�&�8 � �#Wb� X)i :X�&(9�% :}�9�  �'�_�8�#L _j :�)6U� ,
 �'��$�� _j�10� ���% ,�)6U� �	�� Z� : Bw  �9e ;�$�� ck )6( j''� m��11�  _�h����

                                                        
��1 1 G : P6'��  
��2 _ G�/$�� :  
��3  ���6�	 I$�b� +� c��	� 1O	�� ,4¬122���� ,�%¬=   
��4 1 G 3n% )	% :  
��5 G1 !�e :  
��6 1 G ? ����g ���% :   
� �7� ,���6�	 c��	� 1O	� :�f#84¬122���� ,�%¬=  
� �8>� �&�7	�:  �/	� 9���� ;�^�/b� )º�� �8/|� Y�7� �� ,-Ib� ,��	��� >�&�7	� �� �� �@h �� J'� ���� �8

!	)0�%, �Z�	�%, !&U	�%J6#� �Z�� �� �r� ,:  ��<% ,>)��	� J8��	�/��% ,-%�#'b� �8/	� ./0
 �@	�G��&	� ¸'¼% ,-.)6#,  ,>�i.j	� �i��	�/��% ,¦�~�% ,�Z@	�/�� !#�� :�r� !#�% ,J�ck%

�$'r�4	�%, :�6#� CcQF }':å* !	 ,J�ck% 	� J7� G C��)��Ò ,E'7r I$£ +� P'��h% ,/'h)$ :_
1041ª� ,�de� P0Zr :�f" =Ó1¬6� ,P'Fj	� .)#	� C�s� ,�1¬421�=   

��9  :1 ,_ G9�  
��10 1 G : ?��$��   
��11 1 G : �'� j  
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 �l$&8  ßEF �� !7�U� Y�)< ,	���%w�1� { �� !'7�m�% ,�2� /�j''5$	� �,  +� Ce�b� �U(
 �EF /8 m�&$(  ,?ZQ� ,/8 m�i J6#� /h�%,  �Ô �FP"%/b� _�8^ G !� 1�3�!$7&" ,�4�  !#�

 ��$* 9%^ ¸#�b��Ù�U	e� m=  
  ���% �$	� �/� m� ��f"� ,Ce�b� �/�% _�h��s7	 j''5�5� !'(,  �l$&8 E�  ßEF �� 

?m'5�� ./&�,  ?�<�'i :-��6� _)� +� b� �/�$� �� 1%�s!"��� _�� �p� ^ %� ,
9)�*�7�  �/	� J6'7� �j	� !7&" �F P8>�i.? ¸#�b�� ![�� D7&"�8�=  

                                                        
��1 _ G : �)T	��   
��2 1 Gm� :  
��3  �W"%�,�6'( !4¬652 �9� )	 D��.� :D7i " :�  ? ��U"  ?�/5� ,/8 �)��&( EL. +� �)�5$L� �l$&�� ,  J6$��¢ ��

!	, /�� m�&*% �l$&8 :o	�� X�i ,J�" :X�i ,?o	�� X)i G J�  ?��'¢ J6#�  �p� E$&	� P	j#5� ,J�/�� m�&*%
EL. E$i +� �)�5$L�,  ?��'¢ !� �)7$i"% ,�S�$$7	 I$�b� Ù�U:� Eh G ../	� �� �)L :�f#8, �8¬68 ,�

" :!fU	% �'� :�)6U�%_j,  �'5$* � )	 ��$	� m� j J6$75s� J� :X�&8 9� ���� w	 E�U	� P�@" Y �)$<{ ;9)7��(
i 9� :P"%/b� _�8^ �U( ,J6'	�/5� EL. /8 P��¢ m� ?�  �7F J�/�� m�i !7(o	�F R�	�% ,E$&	�F J6="  

��4 1 G :!7&"  
��5  :1 ,_ G�f"�(=y�) �W	� )�% ,  
��6 1 G : ¤�'i  
��7  :1 ,_ G9)�8  
��8  �j	� �i��	� /�� !7&" !h2 G >�i.+� � ,I$�b�8¬25 �j	� /�� �� :� �'�L.� N� O8 �% ,>�i. +� X)i P

X)i`��b� G 9{)i �6'( P:;@b�% , ::X%e� X)&	�  �/	� �j7* ,_�h���� m'¢ G P8 �$	� �%/W&8 � 9�%9%��, 
 �Ë	� �/h� D"�F% ���  �./8 {% ,C�(�" �6#� _�� �$	� _�� ��� -./" { : �)	�i %� ,�\Ð J{ %� ,!$7$i � 

 �Ë	� o	p �� _�� �)5@&8 9� Ju 9�F ,��� P�Ð �� ��� P�Ð -./" ��U*% ,P� �/	� §Ju�)�� G J6'7� P8, 
 ���% :>�Q	� X)&	�% ,µ�W&	� Á&@8% �l$&8 9� � ,_�h���� m'¢ EQ5� m'5�� �� }'�n )�%;  �� !'( ��

=- �/�$	� � ,_�^�8j	�% .^�)#	� :�f#813¬61��/�� ��% � ,,CI�$	� �13¬6500�=  
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>|�&�����z�-	��>|�&��Aو����x[א# א�`��� �

��	-�����W��x��zAً>|�&?و< �

  �l$i�%�1�  ��	� Jf� D�n%� P�n) �� ��¤�, P6���%,  �/~�% ,C���F 9�% ,�8
�6&��<%�2� �r% ,P'��^ ��P0.�3�  �&� �&� P�n��% ,!$�4F §��5<% ,/7�� D D

 �7	� �/�$� !'( D0�k P�Z$�% ,J�Jf�	� D��i BC�;��Ì7 ��% ,^=   

�p�%�4� !	 EK�� +� >��� �� 1��L D7Wh,  �l$&8 !"�(  :-� ,>��� ��
 �l$i�% G�5� /5�	� G /8�8 ,�6&��<% P�n)b�=   

 %/b� G X�iF 9�% :X�i ,y^e� m�" :P"�r 9� ?;¬¬%¬²�527�  Õ�� �p� !'( Y¦ Z(
"JQ� ck +��6���� V;'<% ,�7�=   

                                                        
��1 !	)i :1 ,_ G �l$i�% :    
��2 _ G%�% ck �� �6&��<  :  
��3 1 G : �W	� ��% ,P0.�h  y�)  
��4 1 ,_ G: -� �p�% :  
��5 1 ,_ G ��  :  
��6 R�  :1 ,_ G  

        ?�Q� Jf�	��� ��8 �% !*Oi !'7� D@�8 1���% ,Y �)$<� ck �� �s"� :� ,Á'<)	� Js�b� =/2¬584 �
�JQ��=  �Z	�% ,J'b�� ,EQ�	�% JQ�	�% �Q	�% ,Ph)$Ub� P756b� R�	�% ,?��� � �7Qb� Y� �Z	� m� ,Ph)$U� PQ,� 

¸#�5� �¶ZF% ,J'b� m� P#F�<%:  �4	�% �de� )�%»�'� Ö�&7	 P��#$@b� _�6'�#$	�  =R, �3 ¬2156 �  
   � ,P"%/b� :�f#8%4¬570� `8�½ ,�� ,P"%/b4¬556 ,� �l"%  �$	�" :`8�6 ���% �/	�% ��7b�% P�n��	� � P'��

 �@	�% �� o	p !��% ,§��5 �EF G% ,y^e� m� /5�	� G ^)&	� !'U( ,^)&	� !#� ²��$@8 �  m� µ�W&	� /5�
 ?;�r o	p 9�F 9�% ,y^e�"^�6$L{� !'U( ,EQ� +� Õ�� 9�% ,EQ� ck +� Õ�� �p� !'( Y¦ Z( , =  

��7 :µ� :�f#8197�=  
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 :!	)i" ��	� Jf� D�n%�¬¤�¬Ù¬1�2311� Ò �/~�% P6���%�8" 9�'� )� ,
P�n)57	=  

 " :�'4	� X�i �#Wb� X)i �l$i�% :}  _�6g� :-� ,D�n%� P�n)� ��
 ��	� Jf� »�'�¤�, D	���%  �@	� /7�� )�% ,!�s¼ -�	� �*� �7	� �� !$� ��% �EF G J� 

 ��	� �� P'h�"P6��� Jf� %� ,¤�,  �/~� Jf� %� /h� G C��� ���� ./i 9�F 9�% ,�8
 �Q	� ,�� ��6'U( ,C.)F�b� �F��e� PKZ �p� µ�W&	��1�  ���% ,?�/5� D"�F�r D"�F 9� � ?; 

 �/	� O� }W" �6@U" P�n)b� G !'7�(P8�2�,  ���% �@	� G � �@	� 1���� D�� +� _�&
P�)�|�% ,��/5� G µ�W&	�( P�n)b��3� V;'< �F �6T�r G �#Wb� �ZF ��  }

 �/7	 ,�Fp /#�P8"�4�=            

"�6&��<%"�5� , �l$&8%�6�  ��	� Jf� D�n%� �$	� P�n)b� ��¤�Ó�7�  %�
 �/~� %� P6��� �l$&8% ,�8 �6&��< ��,  �$< ��%:1��L P  �7�$� PKZKPKZK% ,/7��� P& 

 �7�$� �7	�� P&J�=  

    �#Wb� .��� �7�$b� N� } :!	)&� /7��� _�&"P'��^ ��" �6#� E'@8 �$	� ��% :  

  

                                                        
��1 �p� �� :_ G  
� �2� ,P"%/b� :�f#84¬560� ,P"%/b� `8�½ ,�4¬550� ,�	�/�� ��{ .�F�$<{� ,�25¬121�=   
� �3X�i%  :»�'� Ö�&	�"-� ,!'( E&� { �'( P�)�|� ¸#��: ,c@U*% ,1��� !W&" ��:  �)&8 9� ?�/�� 9�F )	 �

 ?��'�0  �JK ��U	� +� 9�F !$5'i �� l&" �( ,?�h%�¡ �Â( ��F% ,!$8^ �� o	p y�@�� E �� /h�% ck ,
 �8^�/��	� �#r)'�R P��#$@b� _�6'�#$	� :�f#8 =J�ck%, �3¬2161�=  

� �4 :�f#8:µ�288�=  
��5 �6&8�<% :!	)i ,_ G  
��6  :-� ,_ G �l$&8%  
��7   R� ��1 :�� Ái�< R()��b�	� Jf� :!	)i N� ====== �8 �/~�% P6���% :!	)i �� ,=¤��  
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 �/	� �/	�F � �q4#8 9� ck �� m�  �5@*% ,/7�� ¸− ?�[�� − P���^�1�=  

 ¬P0.�h% :!	)&� P'"�Q7	%¬_�¬Ù84 ��$	� ��% ,R$756� ^�0% Y����2�  �&� D
/7���3�,Y�jL� Di ��( :-� ,=   

 PQ	�Q7	 .���%�4 � :!	)&�"!$�4F §��5<%"�5�!�7 � �� �� /7�� P	��� :-� ,�6�=   

  �7�$b� PKZQ	� N� .��� JK �7	�� P& :!	)&� J�" �&� P�n��% �7	� DJ�"!$�[� :-� ,=   

  :!	)&� P'"�Q7	%" �/�$� !'( D0�k P�Z$�%^" �/�$� !'( D0�k :-� , :-� ,^
 ?{��% ?�#'58 !'( _�r�,  �%Jf�	� �� y�&*�7�=   

 PQ	�Q7	%�8�  :!	)&�"C;��Ì7 ��%" ¬Â��¬Ù¬²�528�  BY��% J'b� ���r� G,   
 �/b��% ,�6x�&<��%  ��i �$	� ��% ,I&	�%Jf�	� �� D�, !#'�% �6#'� ¸&�%�9�  ³<  

  

                                                        
��1 P���^ :1 ,_ G  

        G »�'� �Fp /i%� ,_�6'�#$	� 3 ¬2156 �/	� :�P'��;  ��e �/	� ��% ,��/* �P756� R�� P���;  �/	� 9e m�#8 �
 �/	�F ��&8% ,�6#� =m�  

        :�	�/�� ��� X�i" �/	� �/	� JK ,�^ �6#� E'@8 9� ck �� ¸�/* �$	� ��% :P'��� E'@8 �$	� ��% :P��� �/	� �6#�  
      �/	� :E'i% �/	�% ,P'��Y �)< P���":�f#8  = � ,.�F�$<{�25 ¬130�=   

��2 �� Ái�<_ :  
� �3� ,_�^�8j	�% .^�)#	� :�f#813¬398� ,P"%/b� ES�@b m���� ,�9¬158�=    
��4 1 G:  PKZQ7	  
� �5��4F !�4F? -� :: ,/7L D�j"� ,-��)s7	 1��W	� :�f#8 =3¬1155�Á4F� ,�=  
� �6 � ,�L��7	 ¸&$#b� :�f#87¬89�=  
� �7� ,R&7$	� :�f#82¬469� ,P(�� ��{ �6&U	� I$�b� ,�10¬35�=   
��8 1 G:  �Q7	% PKZ  
��9 1 ,_ G�6#'�% !#'� ¸&�%  :  
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q'i.�1� �5@*% ,c4� ��� c@U* +� P�Z$b� ¸�2 �=  

 �@	� ,�6( :-� �l$&8 m� P�n)b� ��% ,�6'( �@	�% , �@	� P$ ��	� G �6'7� P&�� ¤�
 �/~�% P6���%�8=   

�ً�%�C�z>|�&��A����W�x�-	�� �

 ���%�� ��3�  �l$&8 Z( �Fp �'( P�n)b� /�� :�6'(  

 P5¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹��u� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�%�4� J¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹f�	� D5¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹4� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹$	� �5� �J¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹K ,  /¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹��  
 �&#b� P5¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹��u�J¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹f�	� q¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹'i. E¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹&#* �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹$	� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�% :P¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹7�6� �J¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹K ,   

                                                        
� �1� ,�	�/�� ��{ G��	� :�f#82¬1113� ,P(�� ��{ �6&U	� I$�b� ,�10¬35 �  
��2� ,�S�$$7	 E'7�� 3$( :�f#84¬108����,�%¬=  
       %c4� ���� )� : �W	�/�� �� J'� ���� ;����x )º� �&U* ,-%/6b� �r)�#$	� c4� �� /5 �7	� +� ! �� cQF G �5�

 �@	� ���v� �� �r�% ,ES�@b�-.)',  �	w� �� ,,ck% �$	� y�$F :!*�U �$	� Õ^��� +� !'�# �$	� y�$F% ,!'L) `8�6
 �$	� +� �% ,I$�b�% ,`8�6 �{� ,!*�(% P#< a��* ��� �Fp I$�b� !��$F }�:� ��/#� !�� :P#< !75F� !526ª 

:µ� ,`��b� À��8/	� :�f#8142− 143� ,P'Fj	� .)#	� C�s� ,�1¬186� ,RU	wb� Js�� ,�1¬48�=  
��3 1 :�� Ái�<  
��4 :1 G P5��6b�  
��5 1 :�� Ái�<  
        %P5��u�: 8 �% ,Jf�	� J4½ �$	� ��% ���o	�� �6(;  ��	� G 9)�* P5��� �.� { X�i E� �&#� D"�F {� ¤� ,P7

J<�&	� ��� X)i �6'( }7$r�%,  �%e�( ,`6��% �Q	�% ,µ�Wi { X)&8 X!(Z�� >�=  
   � ,P"%/b� :�f#84¬554� ,P"%/b� ES�@b m���� ,�9¬158�, � ,`L�|� ��{ _�6�e� m��L1¬493�=  
� �6 G �6U8��* ^.% /i%� ,.^ �)#	�13¬398� , ")8 ��{ m���� G% ,�9¬158 ¹159 ,¸&$#b� G% ,�

�7¬89 ��;� ,� �/	� m� Jf�	� È��( c�* �$	� �� � �7F ,Y�%=`'�h ��� �� Z&" J6  
  � ;x)b� G o	�� X�i%2¬858 :�" �&#b�%:P7 Jf�	� �� �6���( c�8 �$�	� ,{% §³± N� Ã�� �/	� ,��% 9)�* 

G ¤� ��	� %G "!L)	� =   
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��/¹¹¹¹¹¹¹���1 �¹¹¹¹¹¹¹$	�Ò �¹¹¹¹¹¹¹�% :P¹¹¹¹¹¹¹�)�;��Ó��2�  ��w¹¹¹¹¹¹¹*  �� ���3 � ��¹¹¹¹¹¹¹	�¤��4�,  ,�¹¹¹¹¹¹¹� G µ�¹¹¹¹¹¹¹Wi Z¹¹¹¹¹¹¹(
 �Q	�´Z�5�; ¬¬%¬1�2312 �����~�6� �/	� �� �6'( `z �� V;'<% ,y��	� �r� G P8�7�=  

Ò PUS��� o	�F%Ó/@�� G�8��6'( µ�Wi { �$	� ��% : ;����~�9� ��% ,
 �f	� G �$	� ���	� %� �6a)s7	 _�U"�10��� �6'( `z �� V;'<% ,  �/	� �Fp /#� P8

 �#Wb�"P8^%" :}�11� /5�	� J�| ,�Fp G% ,�~�%; P�n)b� G�12�  ��ck%  
 −N��* �� Y�� 9�−=  

  �4	� ��� �65f"% �'�(� �'�	��� ���% P �$	� �'4	� �65f" §�<% ,P !h2 G �S�$  

  

                                                        
��1  :1 ,_ G/�� JK  
��2  R()��b� R� ���� Ái�<_ :  
��3  �� Ái�<: 1  
��4 �,R&7$	� :�f#82¬186 :X�i �'h ,�" ��� N� §�± �$	� ��%  �/	�Ã��" +� !h2 G �Z@	�/�� ��� X�i% ,

� ,_�6�e� m��L13¬534 :�"  �5@* ?�[�� �u X�&8% ,P ��«� ¸ P�)�;��="  
��5  G �Q	� :_1 G% ,PKZ �Q	� : �	�  
��6 � ,P"%/b� :�f#84¬563� ,P"%/b� `8�½ ,�4¬554�=   
� �7 :�f#8:µ�290�=  
��8 R()��b� R� �� �� Ái�<1 :  
��9 � ,P"%/b� :�f#84¬563� ,P"%/b� `8�½ ,�4¬554 �  

  �,.�F�$<{� G �	�/�� ��� X�i%25 ¬133 :�"¢% ,Y�7�	� .)6¢ !'7� -�	�% �5S� P�� ,.�W�e�� �)$U	� P
 ��� �&#� {% ,PUS�L G {% ,P�)�;� G ^)i { !P7;  �#	� }7* �6#� a)£ !�e U"=  

��10 � ,.�F�$<{� :�f#825¬126�� ,_�/65b� _��/&b� ,3¬325�=  
��11  :1 ,_ GP8/7	  

       :µ� :�f#8%349�=  
��12 1 G:  P�n�)	�  
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!'( o	p �f"�( c��	��1� �³	� +� �6i)@"% ,o	p ��� I$�"% ,ELe% ,`'*�2� 
6@* �/	� ��� ./i �� ßEF G `z �� C^�8� m� �6'"��� J6( E' �#Wb� ���F�8 �$	� P8 }

 �/	� GÒ o	p /��P8Ó�3����% X)i;( ,�4�  �$	�=q'()  

¹¹¹¹¹¹¹¹¹¹¹¹ �� �� Ìr� � �$¹¹¹¹¹¹¹¹¹¹¹¹ �W �.� �"¹¹¹¹¹¹¹¹¹¹¹¹ �� � ��  �f�#	� ���¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹  

  

   �	 Ì7 ��¹¹¹¹¹¹¹¹¹¹¹¹¹ �7 �� �Y  �̂ �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �@	� �C  � Ìe� Ì�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �Z¹ ���5�
  

  

¹¹¹¹¹¹¹¹¹¹ �� �+¹¹¹¹¹¹¹¹¹¹ �L  �� �1�  ��¹¹¹¹¹¹¹¹¹¹	� Ì� �¤  �% � Ì~� ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ Ì8 �/  

  

   �%¹¹¹¹¹¹¹¹¹¹¹¹¹¹� Ì�� Ì� �1  �G � Ì��  Ì�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �6 �P  ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ÌQ �E  �p Ì8 ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹  

  

 �"¹¹¹¹¹¹¹¹¹¹¹¹ �� �)¹¹¹¹¹¹¹¹¹¹¹¹ �W �+ �Q¹¹¹¹¹¹¹¹¹¹¹¹	�  �Z �́  �� Ìr� �$¹¹¹¹¹¹¹¹¹¹¹¹ �W �µ�  

  

   �G �� ¹¹¹¹¹¹¹¹¹¹¹¹¹ Ì5 �/ �� Ì �¼ �¹¹¹¹¹¹¹¹¹¹¹¹¹ �� �J  �� Ì	� �& �W �µ�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹  

  

 �	 ��¹¹¹¹¹¹¹¹¹¹¹�# �!  �G¹¹¹¹¹¹¹¹¹¹¹ �<  Ì� �� BP ¹¹¹¹¹¹¹¹¹¹¹ �� Ì�  �� �4�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�C�6�
  

  

   �̂ �9%  �Q¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹	� �Z �́  ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ Ì� �/ �� ��  � Ì~� ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹��C�7�
  

  

 �% �" Ì� �L¹¹¹¹¹¹¹¹¹¹¹¹ �� �)�8�  � �| Ì� �5¹¹¹¹¹¹¹¹¹¹¹¹ �6 �� � �U ?Z¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �W  

  

   �" �� �* ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �,)   �� �%�¹¹¹¹¹¹( ?{ �;¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �% ?{  

  

 ��¹¹¹¹¹ �n) �� �P  ��¹¹¹¹¹	� Ì� �¤ ¹¹¹¹¹ �� �/ Ì%��9�  �� �� ÌF ���ª�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹  

  

   �< ��� �� �P ¹ �@	� Ì� �m�10�  �%¹ Ì� ��  �r� ��¹�ª¬�¹¬%¬²�529�
  

  

                                                        
��1 � ,E'7�� 3$( :�f#84¬108¬%¬ ?�f" §�< �'h ,�Ù  �4	� ���	:X�&( P'�(�  

 �� �p �. � Ì� �D � Ìh �W �4	� � �s �À�  �( �6 Ì; �F �6�  �� ===== �U � �Â ?C ?  �� Ì< �� �ã �� �� � �$ �) �	 � �'P_�'ºe� �r� N� =  
   ?�f" §�<%  :X�&( P'�	��� ���	  

 �% �	 Ì7 �s �� �1�  �� Ì# �/  �� Ì� �E  � Ìb� Ì� �� �( �P  �� ====== Ì< �� �<  �$ �s �/  �� �' �# ��) �� � �W	� �U �P_�'ºe� �r� N� =  
��2  :1 ,_ GELe  
��3  R()��b� R� ��_ :�� Ái�<1 ,  
��4 1 G: ���% ���%�<�#	� �� .���* ,=  
��5 =jL ��	� ��� �� ��% ,-c[|� +� �'4	� Jf" �� _�'ºe� ,��  
��6 1 G: O�  
��7 1 G: ��~�  
��8 1 G: mL�"%=y�) �W	� )�% ,   
��9  :_ G 1 G% ,�%/�"/�" :  
��10 1 G:  ��	�¤�  
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 �%¹¹¹¹¹¹¹¹¹ Ì� ��  �	�¹¹¹¹¹¹¹¹¹�$ �� � Ì%¹¹¹¹¹¹¹¹¹ �n �� �D  Ì	� ��¹¹¹¹¹¹¹¹¹ Ìf �J ¹¹¹¹¹¹¹¹¹ �F ��  

  

   �G �i �D¹¹¹¹¹¹¹ �@	�  Ì� �7¹¹¹¹¹¹¹ �6 Ì	� � �&¹¹¹¹¹¹¹ �W �µ�  �{ �� ?�¹¹¹¹¹¹¹��1�
  

  

 �K �Z¹¹¹¹¹¹¹¹¹¹ �K ¥P  �� � Ì��¹¹¹¹¹¹¹¹¹¹ Ì7 �/ ¹¹¹¹¹¹¹¹¹¹ �i Ì/  �* �� �& �7¹¹¹¹¹¹¹¹¹¹¹¹ ÌD¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹  

  

   �̂ ���¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �' ¥P  �F �/¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹	� Ì� �m  ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹Ì# �!  �̂ ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� ÌD  
  

 �% ��¹¹¹¹¹¹¹ Ì� �/ �� �h � �.�¹¹¹¹¹¹¹ �0 ¥P ¹¹¹¹¹¹¹ �i Ì/  �� �D¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�¹¹¹&  

  

   �	 Ì7 �s¹¹¹¹¹¹¹¹¹¹¹¹ Ì7 �/ ¹¹¹¹¹¹¹¹¹¹¹¹ �� � ÌR  �� ÌL �j �¹¹¹¹¹¹¹¹¹¹¹¹�8 �! ¹¹¹¹¹¹¹¹¹¹¹¹ �i Ì/  �(¹¹¹¹¹¹¹¹¹¹¹¹ �i �� �D  
  

 �K �	� �Q¹¹¹¹¹¹ �6¹¹¹¹¹¹ �@	� � Ì5 �� �§�  �%¹¹¹¹¹¹ Ì� ��  Ì	� �� ��� ��¹¹¹¹¹¹¹¹¹¹P�2�
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  ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� ��  � Ìb� �/ �%¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �" �P  �" �!¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �W ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �L ��  
  

 �% �� Ì9 ¹¹¹¹¹¹¹ �� ��-�7�  � Ìb� Ìs¹¹¹¹¹¹¹�#¹¹¹¹¹¹¹�� � �Z¹¹¹¹¹¹¹ ��  B ÌR ¹¹¹¹¹¹¹ �8 ���  

  

   �%¹¹¹¹¹¹¹¹¹¹¹� Ì�� �>�¹¹¹¹¹¹¹¹¹¹¹ ��  Ì� ¹¹¹¹¹¹¹¹¹¹¹ �� B ÌR  �8¹¹¹¹¹¹¹¹¹¹¹ �� �9) ¹¹¹¹¹¹¹¹¹¹¹ �� �/ ?�.  

  

 �	 �� �!¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�#  �G �F  Ì	�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �' �/ Ì8 ��  �{�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ � ��   

  

  ¹¹¹¹¹¹¹¹¹¹¹¹¹ �i �. �/  �( �!¹¹¹¹¹¹¹¹¹¹¹¹¹' ¹¹¹¹¹¹¹¹¹¹¹¹¹	�¹ �² Ì �O ¹¹¹¹¹¹¹¹¹¹¹¹¹ �� Ì'¹¹¹¹¹¹¹¹¹¹¹¹¹ �( ?�T Ì�� �7 ��  

  

¹¹¹¹¹¹¹¹¹¹¹ �F �� �i �¹¹¹¹¹¹¹¹¹¹¹ �W �µ�  �¤� ��¹¹¹¹¹¹¹¹¹¹¹	� ¹¹¹¹¹¹¹¹¹¹¹ �	 Ì' �   �( �!¹¹¹¹¹¹¹¹¹¹¹'  

  

  ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �k Ì� ¥�  �	¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �4 Ì' �# �!  �% �	¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� Ì�  �( �!¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹'  

  

¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� �m  Ì	� �&¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �W �µ�  �� �̂ ¥y  �	 ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ Ì5 �/ �,�8�
  

  

   ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� � Ì~� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ���  �(¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �4 �' �# �!  �F¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �' �/ �,�   

  

 �( �!¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹'  � Ì|� ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ��) �P  ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� � Ìc  �� Ì�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �8 �P  

  

   �G¹¹¹¹¹¹¹¹¹¹¹¹ �F ¹¹¹¹¹¹¹¹¹¹¹¹ �L �E Ì� B1 ¹¹¹¹¹¹¹¹¹¹¹¹ �< ��� �q9�  � Ìb�¹¹¹¹¹¹¹¹¹¹¹¹ �n) �� �P  

  

 �� Ì9 ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹� Ì�� � Ì� �1  ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �4 B ÌR  �(¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� �+  

  

   �L �.�¹¹¹¹¹¹¹¹¹¹¹ �h �!  Ì	�¹¹¹¹¹¹¹¹¹¹¹¹ �� Ì� ��  �%¹¹¹¹¹¹¹¹¹¹¹¹ �� Ì� ¹¹¹¹¹¹¹¹¹¹¹¹ �	 Ì' �  ¹¹¹¹¹¹¹¹¹¹¹¹ �( �Z  

  

=¸#�b�� ¸6$"�  

                                                        
��1 _ G !*�8�#L :  
��2 1 G:  �$7	 �� �/=y�) �W	� )�% ,  
��3 1 ,_ G:  ���  
��4  ?ZQ� :1 G% ,EQ� :_ G  
��5 :1 ,_ G !5Q� %� JQ� {  
��6 :1 G Zi�  
��7  ��� :1 ,_ G  
��8 :1 G ,/�'�	  
��9  :_ G P&��<  
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��ط������zxא�&�5ص��`�� :��א�+< �

 P�ËF�1�  �@	��)=   

�6'U(�2� µ�W&	�, P"%/b� `��� )�% ,.)64b� )� ���%�3� P�Ð ���% ,
W�	�� .)64b� +� �6'( ^)i Z(�4�-� ,�5�^�6$L{�� y^e� �6'( E� :=  

�� ��Kא�&�5ص��V2א�z�x����+Hא�	< �

  1��L%�6�  �&#� 9�% /@�� ��� 9� Ph�@b�� P7 �E�b� /=   

�#�8�7�P5��u� �� /@�� 1��L,  �&#b�%P7, �¶)�"%�8� µ�W&	� �6'( ,
Ph�@b���9� �&#� aZ�� ,¬¤��	� P7¬%¬²�531�  �� ��)�"% �l$&8 Z( ,��~� J'f� )� � 

�6#��10� , �#Wb� ,�F�'< �F��� /�� }�11�=  

                                                        
��1  G:1 ,_  P�ËF :!	)i  
��2 :1 ,_ G �6'U( :-�  
��3 � :�f#84¬653� ,P"%/b� `8�½ ,�4¬599 �l"% �  �$	� �@	� P�Ð G% :J<�&	� ��� X�i " :`8�6"^)&	� �)=   
��4 � ,�S�$$7	 ../	� �� �)L :�f#88¬69� ,y���7	 E'7�� `��)�  ,�8¬315�=  
��5  1 :�� Ái�<   
��6 :1 ,_ G 1 ��L% :!	)i  
��7  9� �#�8 :-� :1 ,_ G  
��8 :1 G ��)�"%  
��9 E'7�� 3#� G Æ'7� X�i, �9¬42�: "Ph�@b��" Â�� J'b� ,-� :¤�'&	� /#� ��� J<�&	�  ?{)x  � ?n��%

)k% � ?n�U�"� :-� ,� ?&5�% G � ?0"9/�	�=  
��10  :1 ,_ G�¶��~ �6#�=P&K �� C^�8� )�% ,  
��11 :µ� :�f#8192�=  
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  �"�% �&#� 9�% :X�i �;P7  ��e.^�)#	� G ! µ�W&	� `6��% J<�&	� ��� �� ¸�h 
/@�� G D"�F 9� �6'(�1�=   

 " :�'4	� X�i �E�b� +� 1��� ^�� )7( −>��� )[� )�% −  �/�$8 Z( N� �
 �j	� 9)�8% ,,ck�f#* {% ,?�./� /S ��2� "!'( �S�$$	� X�i �� N��3�=  

y]א���&�5ص�R�)�������������������������������������x~�א�&���א�]H��K�gא������zز��د �

  B̀ '��F�4 � ?�/5� ^��=   

 !'�4*�5�  �@	� P�Ë��6'( µ�W&	� y)L% G �)=  

  �@	� P�Ð G :-� ��	� G% ,�) �l$&8 !"�( ?�/5� ^�� �p� `'�  Ph�@b� ./&� !#�
 �j	�!'( !	 9p� �� +� C/S��6� ��	�� ^ ��b�% ,�� �� µ�W&7	 2��b� )� :`'� %� >�

�*�~��7� ,)�"%�8�=   
                                                        

��1 ��� :�f#8 � ,>�%c&	� /8� °�14¬37�=   
� �2�f"�% :1 ,_ G  
��3 �,E'7�� 3$( G X�i4¬108:���� �Ù¬ "  ?{)x ¤�&'( Ph�@b��  ?�n��%  ?�&5�%  }W" 1���� 9)�* /&(

!'7� �#sb� )[�,  �7F %� >��� )[� EL )�%!="  
   J<�&	� ��� X)i )� ���%, P"%/b� `��� )�%, «� X)&	�% ,.)64b� )�% ./&	� �$�� -�	� ,`6�e �r

 �#	��P�@,  ��	� m�. 1�s'( ��	�� ¤� �Q	�% ,m� �Q	�� �7 J<�&	� ��� !'	� mL.% ,����% ,�7 �F :�f#8 =P8��)b� G
 P"%/b��4¬654−655� ,_�^�8j	�% .^ �)#	� ,�14¬46� ,E'W�$	�% 9�'�	� ,�16¬110�=  

��4 :1 ,_ G  `'��F :!	)i  
��5 :1 ,_ G 4* ��� :-� !'�  
��6 � ,P#'5Q	� �� �)�� /&� :�f#83¬1102�� ,�6&U	� I$�b� ,10¬45� ,Ccr�	� ,�12¬349�=  
��7 :1 G  �*�~�%  
��8  �j	� X�i :>�i." :!	)i`'��F �H)$b� :-� ,0�Wi  ?�  ��	� ���% ,,ck +� B9�L �� -%�/b� ¸#�5� `'�  

  

= 
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 ��	�F :-� /5�	� G `'��~�%; =!7'WU* +�  

  &�	�( {�%E�1�=   

�#�8�2�: 9�(�3� �r !*^�8� D"�F ?; E&�	� `L%�4� �JK ,  �Ei� 9�F 9�  ��
¬�7K�¬Ù¬12313�  �/	� �{�% ,!	�� �U( P8 �/	� �7K D�7� 9;� !$7i�� +�( P8 �5� ���% ,
J�h�6� j� ;�r� �p� ��C^�8,  Bl&#� ;�r� 9�(,  �l$&8 { :P�)5sb� G J<�&	� ��� ��( 

 ��e ;?�'"�KP75�;� �6'( ì�� m�0e� o	�F% ,/6$L� /i !, ^�&8 {%�7�  ���R*�8�=  

 P8��)b� G !#�%�9� %P'�$�	��10�Ë|�� J7� 9� :�11�  E�i�	�Y,  �7	� _��"�% J�
 �{�% �JM�P8^ �� !'7� �#s57	 Y¦ {% ,Z( �12� ,ck {%�13�=  �4	� �f"�1.��14�=   

                                                         
=  

   �O	� y�� G ,�F�'@( �Ii %� E6L `'��F !	)&� y"� E'7r I$£ +� >�i.j	� 12 :�f#8 =8¬27�=  
��1 :1 ,_ G  E&�	�( {�% :!	)i  
��2  :�� Ái�<  1 ,_  
��3 :1 ,_ G  9�( :-�  
��4 � ,;x)b� G ¥o�	� �� �X� �i2¬853!� ;�r� �� �EF �9�%":� `'���	� %� � �/�* �p� � / �5�$8 o	p !'U( ="E&�	�  
��5 � ,¸&$#b� :�f#87¬129�=  
��6   1 ,_ :�� Ái�<  
��7 :1 G  ^�&8%  
��8 � ,_�^�8j	�% .^�)#	� :�f#814¬43� ,¸&$#b� ,�7¬130�=  
��9 � ,_�^�8j	�% .^ �)#	�14¬44�=  
��10 � ,E'W�$	�% 9�'�	� �6h2 m� P'�$�	�16¬109�=  
��11 CË|�� :1 ,_ G=y�) �W	� ��% ,   
��12  :�� Ái�<  1  
��13 :1 ,_ G ��ck=y�) �W	� ��% ,   
��14 � ,���6�	 c��	� 1O	�4¬122����,�Ù¬=  
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!	)&(�1�"E&�	�( {�%" :,¬¬Ù¬²�532�  �$	� !� �L. :-��u �S�$�2� �4	� ! �� �L.% , 1.�
��% :P'"�Q7	  ��	� P:;@�`'��3� �Eh ��% ,  �4	� !� �{�% :!	)i" :X�&( �'4	� ,. ��i 1.� 

 ��7	 mL�. ,E&�	�(`'�="  

���xم�وא����z>���:�|,��iא�&�5ص��`�א�	< �

�F-  �Z� �Y�4�  �#	� �D�� �/ �� BP�'�W� mU,  ��	��%, ¸5�� R�%, J�º� 9�@	%=   

 µ�Wi Z(�5�  ¸#L :-� ,E&�	� N� !'( mL�8% ,EK�b� �/�	 ;o	p m'¢ G
 �Z� /8 `h�0 �#	� D�/� Yµ�Wi Z( P�'�0 /8 +� mU�6� Z( , ��	�� o	�F% ,

 �l$&8  �Z4	� `h�W	 �W	� /'	� `h�0 �� YP�'��7�=   
                                                        

��1 :1 G  !	)&�  
��2 � ,E'7�� 3$( G X�i4¬109 :����,�%¬" �{�% �$8 � 9;�  �E� /�  �E� P8�#�� µ�W&	�;  �/&* �F ^�� 9;� ,�

 �5�$8 �%� ��	� /E&�	�( `'�" , �E�	%R$:;@� N� E&�	� mL.� !�� :!�ZF �� ^)W&b�, :�¶%  
    ?{%� �$8 � �p� : �E�b� /� ���% ,−X�Qb� E'�< +� −  >��� R�% ,¸#5'	� !'7� �#sb� R� >��� ;&( �p�

�Â'	� !#'�	 µ�W&	� E&$# �8 Z( ,Y�.)� ¸#5'	�;  ��� �/�	 �E�b� ^� ;µ�W&	� Á&@8 E�, E&�7	 E&$#8%=  
   ?�'"�K �5�$8 � �p� : ��	� / �j	� `'�C^�8;  �l$&8 { !"�( ,;�r� E� !#�,  ?�[�� E&�7	 E&$#8% =  

� �3 ���	  �4	� 1.� �{� �6�L�8 � ��	� P:;@b  �9�( ;�r� �p� �'( ,Á&( `'� @57	 �6�L�8 �% ,E&�	� !'7�;N%e� P:, 
 �$8 � �p� ��% �E�b� /� − �'� �F ?�&��< D#−  ?�[�� E&�	� !'7�( = :�f#8� ,���6�	 c��	� 1O	�4¬122 �Ù¬

����=    
��4 :1 ,_ G  -�F :!	)i  
��5 :1 ,_ G  µ�Wi Z( :-�  
��6 J<�&	� ��� X)i )� ���%, _�^�8j	�% .^ �)#	� G /8� °� ��� ,�Fp �F ,P�)5sb� G `6��%�,14¬11 ,�

� ,P:;@b� ,�� N� 3'n)$	� G E'7r .��� /i%8¬93 :X�&( �" �W	� ,/8 J7@8 9;� >��� Ö. )	%P�'�,  �
P	j#5� )�% ,o	p !	 ��8 <� ��EL�	 ,/8 J7; `L)� ck �� �6��&'	 ,�)z { ���%"=  

��7 � ,_�6�e� m��L +� �Z@	�/�� ��� 12 :�f#813¬100� ��� `��b� G .)64b� X)&	� )�% , { �  

  

= 
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 ���( mU" �\ 9�F )	 :!�)6U�% �W	�� m�&* �!'7� �#sb� Ö. �p� P�'��1�=  

 �l$&8 { o	�F%  ���% ,P�'�0 R� +� ¸#L ¸5�� �� !@�� �− )�%
 �W	�¸#L 3'��2� ¸5�� R� +�− P�)�h !'U(,  �R�$8%�3�  �7F ES�@b� ,�� G E&�	� �6
 �W7	P7K�b� �/�	 ;>��� X�� G P�'��4�=  

�z��M�T�5ص�,�A��1)��[א# א]�א�����RوXx� �

 �R�$8 �� +� }�� JKE&�	� !'( , �U$#8%�5� À�s� �� µ�W&	� !'(�6�  ��	� ¤�  

�¹¹¹¹¹¹¹ ¹¹¹¹ /�� ��%�7�  �&#� �� P�n)b� �/	� �� Jf�	� È��( .�x P7Y�%,  P ���%  

  

                                                         
=  

  m�&*, %/b� `��� !�;� /�. ��� !'	� .���%� ,E'W�$	�% 9�'�	� G P"16¬106�  �{� ���  �8�r� R	)i �Fp !
@b� GP:;,  �$	� :�¶%µ�W&	� R� c'�,  �/	� �r� %�P8,  ��� o	�F% ,P'�$�	� G ¸'¼ X)i )�%!  9� !	  '	
 �l$&8  �L 9�F 9� �E `�p /i P�U#b�, =`6�� X)i )�%  

� �1� ,m���� G  ")8 ���9¬278���v� �ZF §�< :� " :!	)&� o	�� ���% �{� P�U#� �6'( 9�F 9� � �9�   ?��'� �\, 
 ?Z7�%� � ?�#�', �\ mU$#8 )�%,  �#	� ,�� �� !#� /'&$@8 9� Ö�(PWi�, 	%"Ö. 9� !	 o	�( ;²�$5$<� �6'( ! ,

 �'&( �W	� `h�0 �n�� ��)�� /P�'�,  �q�$@� )�%  ���	 ,P8�#s7	  ,���)�� G ¤�� ��� C.���
�3¬1102 �'&8 �% �6'( q7x� :� ��	�� o	p / :X�&( �n" �W	� /'	� m�&* {% �4	�� P�'� �Z �4	� m�&* {% ,Y �Z Y

 �W	��P�'�,  �{� ,�\ m#i 9�%²�U$"� �\ !	 9)�8 9� "   =  
��2 :1 ,_ G  �#z  
��3 :1 G  R�*%  
��4 _�6�e� m��L :�f#8:µ� ,495�=  
��5 :1 G  ���#8%  
��6  �À� �s �4	� :Â�	�� m¢ P �s�, X)&*: ! �s� ,! �s48  �J[� R �4	� ,��ÂF%  �s�)6( ,?� �% ,À)s4�,¾'s 

%¾ �s4� –�� ?�[− !'( o	p �QF �p�EL.% ,  �R�� �¾�� P �s �4	�: �p� 9�F G !#'�L �d� ,1��W	� .�$£ =
:µ�161�¾s��,�=  

��7  :1 ,_ G /�� ��% :!	)&�  
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 �/7	 D[(�Ã���1�, !$�8�r Di�r P���^%, P5�7F=    

,���2 � �Q	� 1����Z ��	� G P�n)b� /�� PK ��6'( µ�Wi { ¤� ,��~� Jf�	 ;
 �/	� �Fp /#� �6'7� �Z�	� V;8%P8=  

 " :�'4	� X�i �&#b�% �/	� �� Jf�	� È��( .�x� �$	� �� :P7Y�%�3� ,È��U	�%: 
�'º� Jf��4� . �@	� /7L !�48 Jf�	� +� q'io5"=  

 �x�@�	� X�i�5�!( ��x� :Jf�	� È��(" :"�6�=  

" :!	)i%� �/	� �Y�%"  �{� È��U	� c�8 {% ,m� :¸#�5� ���7� J4� /���8� 
Jf�	��9�=¬¬%¬1�2314�   

 �#Wb� �F�8 �%}  −�� !�.�10�– � ��e ;Jf�	� J4½ �$	� P5��u /#� �  

  

                                                        
��1  �/	� N� :1 ,_ G Ã��  
��2 :1 ,_ G ,�� :-�  
��3 � ,yZ�� ��{ m8�U$	� :�f#82¬202�=  
��4  1 ,_ :�� Ái�<  
��5 	��x�@� �/	�  5� )� : ��	� �x�@�	� /�� �� /5� ;�!7	�/�� )º�� �8 �/	�.)" �� �r� ,�S�-%Z�� �8, 

���\%, e�%iUÅ6,  �Q	� :!#�% ,P��¢%��	��,  �#	�% �@	� .)-.)6#, 9)h�( �� /5�%,  �	w� !	 ,J�ck% _�U
+� 12% ,E'7r I$£ +� E'7�	� Y�U�% ,!&U	� G �#�b� :�6#� C/8/� !75�8 � ���U	� `L�|� ���, 

,��ck%  ��&$<�% Y�[&	� H% /i%  ? �)�" !'(  �G)*% ,P#< �8O� ��:P#< 9�[�. G ,{)$8 )�% 842ª ,
 �+0%:µ� ,À�6$�{� E'" :�f#8 =�sh ��� Ä(�|� !'7� 511� ,.)#	� C�s� ,�1¬347�=   

��6 � ,�x�@�7	 E'7�	� Y�U� :�f#83¬200���� ,�%¬=  
��7 Ái�< :�� 1  
��8 :1 G  �#	� �� ;�r )�% ,J4���<�=   
��9 � ,_�^�8j	�% .^�)#	� :�f#813¬3  98� , ")8 ��{ m���� ,�9¬158−159�=   
��10 :1 G  N��* �� !�.  
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 �/�{ J<�&	� ����1�  �&#� cW* 9�P7�2�=                                                                           
 �7	� G µ�Wi { :-� ,"P5�7F" :!	)i%¬y^e� ��	 ,P5�¬%¬²�533 � G

��/5��3�=  

yوא���)h�Qوא�m2زא���/� �א���zx���� �

���%�4 �¬ BR�¬Ù¬_�85�  B̀ L�h%=   
 �p��5 �X����6� J| {% /7L X�%� ck �� �¶���, !	�%� G µ�Wi Z(=  
 " :� ��Ì' ����	� X�i ,D�#8 9�F �p� ��� ���%P�)�h !'U( D�#8 { 9�F �p� �"�7�=  
 .)64b� +� !'( µ�Wi {% :-��8�;�~�% /5�	� !'( �)$<� ��u% ,,  G {�

 �̂ w8 !"�( y^e� �5�$b� y =ì��b� 9%^ /  
 BP'|%�9�=   

  '	%�10�  �7	� q7h G ��	� ��� %� P'�¤�  !'U( D�#8 � 9�% ,µ�Wi  

  

                                                        
��1 :1 G  /�	  
��2 � ,P#'5Q	� �� �)�� /&� :�f#83¬1101� ,G��&7	 Ccr�	� ,�12¬328�=  
��3 � ,P"%/b� :�f#84¬653½ ,�� ,P"%/b� `8�4¬600� ,_�^�8j	�% .^�)#	� ,�14¬39�=  
��4 :1 ,_ G ���% :!	)i  

        �½/L% /i% �#	� ��� G � :�@"R� �U�%="  ��	� P'��h :�f#8� ,��'�4¬86�=    
��5 1 ,_ G: -�  �p� :  
��6 1 ,_ G: X��  
��7 � ,I$�b� +� !$'��h :�f#84¬86�=  
� �8¬� ,.�F�$<{� :�f#810325� ,_�6�e� m��L +� �Z@	�/�� ��� 12 ,�13¬91� ,3'n)$	� ,�8¬90�=  
��9 1 ,_ G: !	)i P'|% :  
��10 1 ,_ G: -�  '	% :  
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^�6$L{�====�1�=  
 !	)i%�2�Ò :" �{�G y^e� ," )6(�3�  �/&* �� m'5� mL�.��4�=   
 3'n)$	� `h�0 X�i" :9)UL G  '	% :P"%/b� G X�i�5�  �{� ��.�U��% R�	� 

"^�6$L{�Ó�6�=  

yA?ط�א�&�5ص� /�z�yא��[ن��`�א# א���x� ]א���M�T�������� �

 �{�%�7� ��ck G ��~� Jf�8 9�=  
 X�i�8� " :-��k ��� �'4	� �#	� G ��F@ �7�	% ,�#��. �$	� �F% :X�i �"� ! �; Ì9  Jf�8

 �$	� a��� ��~�!'�4,  �#	� +� D@�$	�( �{�� �<� ���% , �{�% :!	)i +� ?�()��� !7�L � 
E&�	�(�9�, q'7* { P5s�(�10�  �#Wb��}�11� �9e ;  �{�  �Q	� �F�� N%e�% ,P'S�#Q$<� P'"� P�  

  

                                                        
��1 1 G: �~�F ,/5�% ^�6$L{� !'U(=;  

       � ,_�^�8j	�% .^ �)#	� :�f#814¬40�=  
��2  _ :�� Ái�<1 ,  
��3 1 G: -�)6( :  
��4  ,_�6�e� m��L :�f#8:µ�494�=  
��5 :R�	� �UL  �F�� )�% �67U<�% ��Z�� �� ��ã��k�% ,� =9�UL� +� m5z /i% ,9)UL m5� 1��Wb� :�f#8

� ,c#b�1 ¬103��UL� ,�=  
��6 �� Ái�< R()��b� R� ��_ :  

         ��Q��  �W#� 3'n)$	� G !'7� �l#	� ��	 ,!#� ���	� /�� !  �$	� G ^)L)�`8�6= /b� :�f#8� ,P"%4¬565 ,�
� ,P"%/b� `8�½4¬557�=   

��7  G1 ,_: !	)i �{�% :   
��8 1 ,_ G :-� X�i :  
��9 1 G: E&�	� G  
��10 1 G: q7*  
��11 1 ,_ G  ¸#�b�� :  
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 �� �� Ì9  �#	� {% P'xO	�"P'(��1�=  =¸6$"�  

 �4	� X�i" :1.� �"�%��2�  ��)$8 9� P'4r Y�#Q$<{� C�^� �. �� �F +� ,!7�i �� +� !U�� J
 ��� �[	�% ,�@h� 9��	 ��ck G ��~� o	�F% :X�i )	 !��ck G c5:  +� /S��

$	� 1���� �&#b� �� � �/	�% P�)�;��% P7P���"�3�=  

  ��� :!�ZF ¸#��% �� !�Wi { �$	� 1���� À�r� 9� � J6(% ,}	�$� ��e ;�6'( µ
 �9� o	p ��  �9� �Fp ,µ�W&	� �6'( 1���� �� ���/� ��  { 9� �6'( µ�W&	� �2

¬��~� Jf�8¬Ù¬1�2314� Â�	� %� 1��� o	p G, Jf�F�4 � �W	�./=   

i" :P"%/b� �� 1���� y�$F G X� �W	�% ÂF �p� `7 ?;�r Õ��%,¬¬Ù¬²�534� 
!$T'u ^��%,  ,!'( Y¦ Z(!'( Y¦ { !$T'u ^)�8 ÂF EF o	�F%,  �{�  9�  

 ?�/5� 9)�8�5� ²��$@8�6� µ�W&	� !'(,  �l$&8 !"�( !#�,  ?�f� 9�F 9�%,  �{� G 
P�)�;��, PUS���%,  �&#b�% �l$&8 9� ²��$@8 {��% ,P7 !#�,  �/	� {� ,/5� G  '7( P8  

"y^e� m��7�=  
 " :P(�� ���/�8 � �p� /8�8�8� !$T'u"�9�=  

                                                        
��1 � ,E'7�	� Y�U� :�f#82¬1077 − 1078 �&�b�% ,��6'( X)&	� E �W( q,  �#	� aZ$r� N� .���%�@,  =^�(�% ^�L;(  
��2  G1:  �"� �  
��3  :�f#8� ,���6�	 I$�b� c��5¬242�=  
��4 _ G:  Jf�	  
��5 1 G:  /5�  
��6 1 G: -�²��$<� :  
��7 � :�f#84¬571� ,P"%/b� `8�½ ,�4¬554�=  
��8 1 G: /'�8  
��9 � ,�6&U	� I$�b�10¬37�=  
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  :o	�� X�i"��ck% P5��u� �� ^)&	� /@�� ��f� G%,  �{�)£ 9�F ��  EQ� ?�(
��U	�, !6��%, !'( ^)i Z(D"�F �p�% :J<�&	� ��� X�i ,�1�  ��	� G P5��u�¤�,  Z(

 ��	� G P5��� /L� { >e ;!'( ^)i �{� ¤� �&#� D"�F  �W	� G µ�Wi {% ,P7`7, 
��U	�%, % ,q#�	� ��f�% �j	� /h� ÂF G�8/" −/'	� �$�Wi �¶% −  9�F 9�% ,µ�W&	�

r� ?; !'( Y¦ Z(,  �{� BJQ� +� ��8 9� ,  ��	� ÂF G% ,^�6$L{� !'( 9)�'(R��., 
�8/[�	�%,  �@	�%Ri�, R�/&	�%,  �U�	�%R, "µ�W&	� m��0e�%�2�=  

  �l$&8%" :P"%/b� G% `�#b� %� /'	� ���3�� Â�"� 9� }�e�% , ?�/5,  �l$i� 
 �%e� G 9�F 9�% ,×� /&( �QF� %� !'7� �#sb� X�h EQ� >��� Õ�� 9�( ,!#�EQ� X, 

 �l$&b� Õ��%  �%e� EQ� 9%^ EQ� +� %� EQ� ck +� !#�/6$L� X�4�  �%t	X  G
!#'� ^�� �� ./i +� P�)�|� ,/'	� EQ� ���%=  

  ���%P�n��	� �,  �b�% Ì7��,  �/	�%P'��,  �@	�%��5§, o	p !��%,  ��!#� ²��$@8 ��5� 
^)&	�,  G ^)&	� !'U(�r o	p 9�F 9�% ,y^e� m� /5�	� ?;,  +� Õ�� �p� !'( Y¦ Z(

EQ� ck,¬¬%¬²�535� "^�6$L{� !'U( EQ� +� Õ�� 9�%�6�=  

 " �[	� ÂF G%JQ� ck +� Õ�� 9�% ,EQ� +� Õ�� 9� ^�6$L{� m7�7�  Z(  

  

                                                        
��1 1 G:  D"�F �� �p�%  
��2 � ,P"%/b� `8�½4¬554−555�=   
��3 1 G:  `�#b�%  
��4 1 G:  /6$L�%  
�  �5:�� Ái�<  1  
��6 � ,P"%/b� `8�½4¬555−556�=   
��7 1 ,_ G EQ�  :  
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5� _ÂF 9�% ,!'( Y¦ �W	� ��f�F �6( ?�/ ?�()£ 9�F 9� ./ –��U	�F −  ^)i Z(
!'(, ¬¬%¬1�2315�  �@	�% /'	� EQ� 9�F 9�% �³	� G% ,µ�W&	� !'U( §� �i �)C�1�  _ÂF 9�

 ?�/5��2�  �9e ;µ�W&	� ����� �r _ÂF 9�% ,!#� a�� { c@8 ?;  9� ^�6$L{� !'U(
"JQ� +� Õ���3�=  

 EQ�	�% JQ�	�%�4� /h�% ¸#�5� :" �4	�% �de� )�%R"�5� �{�% ,!'( Y¦ Z( =  

  ��	�% /'	� o	�F%"�r _ÂF 9� /@�� ��f� m'¢% EL ?; JQ� ck +� DS�(, 
"�6'( Y¦ Z(�6�=  =¸6$"�  

  �#Wb� +� �&� ��	%PUS��� �6'(  µ�Wi { �$	� 1���� G �/ ���8  9� },  �F
P"%/b� G o	p +� �l"�7� ��ck%�8�= %=J7�� ��  

" :`L�|� ��� X�i% +� ��~� Jf�	� Õ�� )	% JQ� ck��(~�;�9� Z(  Y¦
/5�	� G y^e� �)< !'7�"�10�=  

                                                        
��1 C)�i �³	�: q*��	�% ���#	� C��K R� -��	� Jf�	�:µ� ,1��W	� .�$£ :�f#8 =46�§�* � ,�=  

   � ,P��#$@b� _�6'�#$	� G »�'� X�i%3 ¬2162 :�" �$	� 3$U� �Jn% ,Y� �&	� +�� Jf� )�% ,�)56� ck ,a
 �W	� �$b� ./q#�	�� EW" =  

��2  �� Ái�< _ :  
��3 � ,P"%/b� `8�½4¬555�=   
��4 1 G:   EQb�%  
��5 � ,P��#$@b� _�6'�#$	� :�f#83¬2156�=  
��6 � ,P"%/b� `8�½4¬555�=   
��7 � :�f#84¬563−565� ,P"%/b� `8�½ ,�4¬554−592�=   
��8 8j	�% .^ �)#	�� ,_�^�14¬35� ,�6&U	� I$�b� ,�10¬36−37� ,E'7Fv�% À�$	� ,�8¬315�=  
 ��9 ,_ G �~� G :1;  
��10 :µ� ,_�6�e� m��L493�  
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,��~ !'( µ�Wi { �� 9� �#�8 :-��1� Õ�� )	ÒÓ�2� `'� ck +�,  Y¦ Z(
 ��� ,!'( �7( µ�W&	� � �/&* � ��� � ���% ,P()£ � �O	� 9�( »)�	� � �J@8 � ² � !'( �EF% ,?�T' 

 �"�( !'( P'5@* { �� �4	� `@�� )� � ��� »�U	�% ,RR� { !,  �)< !'( Y¦ Z(
 �5�$57	 y^e� �5�$	 /,/�3�=  
" :!	)&( �{� ��ck G ��~� Jf�8 9� �&#b� ck :-� ,"�½�)r�% P7=   

-� �l$&8 Z( : − ?�[�� − ��ck G�4�  �� ���% ,��r !'( � �� ��ck ���5� '( ��r { !  
 �l$&8 !"�( ,/5� G, JQ� ck +� Õ�� 9�%;¬¬Ù¬²�536� N��* !	)&	 :�ُّ� خم  

   =��6 َّ  فح  سحسج
 G%�7� P"%/b��8�  �EF �8 ÂF ��9� :_�h��L m�.� {� !'( Y¦ Z( !$T'u ^)�8%  
  �&#b�% ,P�)�;��% ,PUS��� ?�/5� 9)�8 9� {� ,P�n)b�% ,P7�10�  ^)&	� ²��$@8
 �"�( !#�^�&8 !  �Q	� G ��	 ,!#�:´Z PUS���, P�)�;��%,¬¬%¬_�86�  �&#b�%P7�11�,  /5�	�

                                                        
��1 1 G:  ��~  
��2  R()��b� R� ���� Ái�<: 1  
��3 � , �Z@	�/�� ��� 12 :�f#813¬82�=  
��4 1 G:  �¶ck  
��5 1 ,_ G -�	�  :  
��6 ��� C.)<Ò :P8«� �� C/S45Ó=   
��7 _ G �U(  :  
��8 � ,P"%/b� :�f#84¬563� ,P"%/b� `8�½ ,�4¬554�=   
��9 1 G:  Õ��  
��10 1 G:  ?�/��  
��11 1 G:  �&#b�% ,P7" �{�  P�n)b�% ?�/5� 9)�8 9�  = === �Q	� G ��	 !#� ^�&8´Z" ��� P75�� �<�#	� ^��;( , C

��r�, )�% � ck G !#� .���* �7!, J7�� ��%=  
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 �̂ w'( y^e� G {� ,Y�)< �6'( ;�~�% �/&* �F /���	� y ��6'( 9)�'( ,�  �/i �� ,.
 �O	�¬²¬Ù¬1�2315�  �/	� ���)< P8�1� DS���2� { �� R� +� ��6'( ^ �j8 Z( ,?  R4	
{%�3� !�/�	 l&#8=  

¹¹¹ ���%)b� � D¹¹¹"�F �p� P�¹¹¹n¹¹¹�r ?; ¹¹¹� }¹¹¹W" �¹¹¹6'U( ,{ �� �¹¹¹6$T'u _^�¹¹¹�%¹ �/	� OP¹¹¹8, 
 ��¹&�.�4� ¹¹ �4	� �¹�².��5 � ?�¹[���6�¹ ���% ,��/¹¹5� ��7� !¹'U(�8� µ�¹W&	�,  �/¹&* �¹¹F :!¹¹	)i �¹� �

 �l$i�%" "�6&��<% P�n)� ���9�=   

��������������������������������������������������������x�m�G%"א�~�R����	#א�z������������� �

 �6'(%�10�" :R'Q�e� �». �� a�r��11� }7$8 9�"�12�=   
                                                        

��1 1 ,_ GY�)<  :=y�) �W	� )�% ,   
��2 1 G:  P8/�  
��3 1 G:  {% {%  
��4 1 ,_ G. �/&�  :  
��5 1 G:  �O	� ²  
��6 � ,P"%/b� :�f#84¬560−561� ,P"%/b� `8�½ ,�4¬550�=   

   �/	�%o	p +� E'	: ;x)b� G o	�� ���v� !L�r� �� ,�2¬849�" :X)&�	� y�$F" ,"X)&�	� �Fp :y��" :
 �â� /�� �� �� °� ��� �� /5� �� %�5� �� �jh ,�� !'º� , �9� G y�$�	� -��	� !�$F X)<.  �â� − �+0 �� 

!'7� J �7<%− %�5�	 �� �jh G X)&�	� !'(% :G% P�n)b� =" ¥ Ì �Ø  
  � ��� X�i%�,.�F�$<{� G �	�/�25¬121" :� ��	�% !L)	� G P�n)b�$¡ ¤� �(��	� /648 ,�6'7� m5 �� P

 �� X)<. 9� ,Y�7�	�− �+0 �7<% !'7� �� J −  �/	� O� }W" �6'( D�i%="o	p +� �)�¢�% ,P8  
��7 1 G:  ��/#�  
��8 1 ,_ G�6'U(  :  
� �9 :�f#8:µ�178�=  
��10 1 ,_ G: !	)i �6'(% :  
� �11 � �9��'�QÌ�� Ìe� :µ� ,1��W	� .�$£ =9�$'W~� :�23�� ,����=   
��12 � ,P"%/b� `8�½ :�f#84¬559 =�    
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�����1�  �#	� ��� G�@, )�%�2�  ��e ;�@h� �$	� G o	�F �`8�6�3� ,  
 �#	� ��� G% :�@"R'Q�e� G a�r� �6'(% Ò X)i �� -.^� {% ,?�U7$� 9)�8 9�  

!'( o	��?"�4� �9e ;  �#	� ��e ;�6g� N%e� P�@ �l" ! G  �9� +� P"%/b�  À��r� G
R'Q�e�Ó�5� µ�W&	��6�=  

X�i�7�" : �» ��	� G o	�� X)i �� -.^� {% ,µ�W&	� R'Q�e� G o	�� X�i? ;
 �n. 9)�8 9� a�r� >e�6�8� �� o	�F% ,!'( ^)i Z( ?�U7$� 9�F 9�( ,?�U7$�   

}7$� !�� J7�, ( ^)i Z(!'"�9�; $&8 � �"�% ,,./0 Jf� Â�F �l  ;.)�e� ,�� G  

                                                        
��1 _ G, 1: -� ���� :  
��2 1 G:  ��%  
��3 1 G:  �$	�P8/6=�<��#	� �� ;�r )�% ,  

        �$	� y�$F%`8�6:  )�P"%/b� ES�@b .�W$r�,  }7r /'�< °e>�%c&	� -^�e� /5� J<�&	� °� ��, 
J<�� �6$��: ��^��	�,  �*�&8�x !'( m�/5� °� .�W$r� P,  �{� ��� P"%/b� q@" +� !i�< !,  �J�� �� )6( 

 �Â'b� _ �I$�b� �:� �$	� C ��	� 9�&	� G DUP"%/b� :J<� !'7� �)&7x� !*�6� ��% ,-�su� m��,  :»�'� X�i
!&U	� P�7x +� y�$�	� ��� PF�� _�6g /i%",  �5'*% �)�� !'7�% ,!fUh% !<./� �)# y��b�� J��QF� X

% �/�e� 	"� ,�.�/b� `'*�* :�f#8 =7¬257� ,`8�6$	� y�$�	 q'&�$	� P�/&�% ,�1¬127�, % )�
:µ� ,P'�'7x73:µ� `��b� 1Z�0�% ,�278=�     

��4 _�6�e� m��L G `L�|� ��� �6'7� ¸4� C.���	� ,��%, :µ�4943'n)$	� G E'7r X�i% ,�, �8¬87�: 
"� �9 �@h� ��re� C.���	� ��e ;	�F � �$	� G o"`8�6=  

��5 ��b� R� ���� Ái�< R(): 1  
� �6 �W"%� :P"%/b� G �64¬565 ,�"D7i ?�/5� �6L�r� 9� D��.� :  �n. %� ?�/5� �6E�s�� ,  G µ�W&	� �6'(

X�i ,?o	�� X)iµ�W&	� R'Q�e� G :o	�� X�i :" =  
��7 �� Ái�<: 1  
��8  :1 ,_ G�6 �n.  
��9 � ,P"%/b� `8�½ :�f#84¬559�=  
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$b� �� ��e¬o	p EQ� >���� �#7�( )7( ,}	�¬%¬²�537�  ,./0 Jf� �"ÂF 9;�  
o	p )�"% !'7� �#sb�� E�( �F�1� , ���( /i 9)�'( ,!FZ� N� o	p � �̂ � �  

 �#	� 9%^ �'( �"�r� ?�@U"  U,  ?�(Zr ,.)64b� )� ���%�2� J�|� /�� ��� X)&	�3�   
 �l$&8 !�� ��  �EF  �Wr �� {� ,?�U7$� 9�F 9�% 1�L�8/|� !�4� PUS��� G ,/#�, 

��)�"%�5� =  

x�[ ��4�2ذא�ذ1(�א��5 �و���������z� �

`�p 9�%�6�  �l$i� 1�s� I�F !#�, ^�� %� EWh 9�(,  �{�%`��8 � �� P8/( =   

9�(�7�  ¥l�� 1�L  �r� ?�W��−��)�"% P�n)5F −  !h�L `�@� `��(  

  

                                                        
��1 1 G: o	�F  
��2 1 ,_ G aZr :  
��3 J�|�/�� ��� �7	�/�� ;�/5� )º�� : ?ZL. 9�F ,��	��� ¦�&	� �'	 �� R�� �� J�|�/�� �� !  ?�|�0  P&K

 �&�$� ?��	�� m5< ,o	�� `��5� �&,  �7	�%,�' ¶ck%�:!#� �%. , `'�h ���% ,��)b� ���, /5� !#��%, 
 �	w� �� ,J�ck%�U_ �I$£ PKZK :!*, ��%: c��	� I$�b�, Á<%e�%,  �W	�%b� y�$F% ,c� o<�#

Ò �¶ck%:_214ªÓ� ,�.�/b� `'*�* :�f#8 =3¬363:µ� ,`��b� À��8/	� ,�217 − 218�=  
��4  N� c48�8/|� -�	� L�� ��� !L�r�! � :!##< G2¬881 ,!'( ^)i { �� :y�� ,_�8/	� y�$F ,�" Ji.

:�8/|�2637 ," �/h`8�F )º� �#K , �/h :X�i /5� �� p��� �� ,3	�0 �� P8%��� �� ,/�< �� �8/�. �#K
 ���	� �� ,9��60 ��� �� ,-.�W�e�`7�b� /�� �� ¤�, �� X)<. X�i :X�i−J7<% !'7� �� +0−è : {
 �&#b� {% PUS��� {% ,P�)�;�� G ^)iP7é���	� �#@	� G �&6'�	� ,�%.% ,  ��+�8 °� q8�x� :8¬114 ,�

 { �� :y�� ,1���� y�$F :�8/|� Ji. ,!'( µ�Wi"16101" , :-I8)�	� X�i"^�#<� ��� }'�n" =
� /S�%� G PL�Lj	� 1��W� :�f#8L�� ��!�,3¬124�=  

��5  :µ� ,J�|�/�� ��{ c��	� I$�b� :�f#8389� ,_�^�8j	�% .^ �)#	� ,�14¬35 ,�6&U	� I$�b� ,�
�10¬37� ,3'n)$	� ,�8¬85=�  

��6 1 ,_ G: `�p 9�% :!	)i  
��7 :1 ,_  G 1�L 9�( :-�  
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7� �#sb� I�!', !�5< %�, !i%p %�, >��b� ,�� /h� �� ! �5� %�,  >���� E�U8 !"�(
P�n)� �� !7�( EQ�,  �� `�p �� EQ� >��� �� `�p 9�( ,1���� �� ��ck %�

!'7� �#sb�,  ?ZQ� >��� I� `��8 � 9�% ,�ZF Z( !'7� ^�� %�,  �� `�p �� P8/(
>��� +� 9)�* !'7� �#sb��1�=  

 X�i " :�'4	�`��8 � �� E��&� P8/( :-�, `�p -�	� )�%�2 � ;!¹'7� �¹#sb� ��
P¹¹¹¹¹¹K)�e�% C.)F�¹¹¹¹¹¹	�� !¹¹¹¹¹¹'7� �¹¹¹¹¹¹¹#sb�% >�¹¹¹¹¹¹��  }¹¹¹¹¹¹7$� /¹¹¹¹¹¹i !¹¹¹¹¹¹�e�3��¹¹¹¹¹¹T#'�( ,�4�  �¹¹¹¹¹¹¹6f*

¬C�5K¬%¬1�2316�  ��;* �b /''&$	� ���!7!"�5�=  

�وא��2�z��x����,�mذא�ذ1(�א��5 �:+�(�� :�� �

 `�p 9�%�6�  9�( P5S�i R�	�%o	�F m'�$<�,  �{�%E&�	�( =   

`�p 9�%�7� �u�¢ JS�i :-� ,P5S�i R�	�% >��� �� P�Ð `�@� I�	�     

                                                        
��1 � ,P#'5Q	� �� �)�� /&� :�f#83¬1102_�6�e� m��L ,�, :µ�494 : �J �<� �& Ì	� ��Ì�� �X� �i ,�"!�	� �� �G�" �X��i �% ,

 : �̀ �6 Ì���" �!�$ �7�i� �� �+ ��="  
��2  `��*  :_ G  
��3 " �{�%" !7Q� EW¼;  Á&( ,ck EWh %� ,![�� E�"`��8 � �� P8/(" � �� EK�� :-� ,a�[� a�h !'( ,

 �D7i 9�( ,`��8: !	�h +� !S�&� �� m"��� ��,? ^ ��8%:  �D7i ,>��� �� `��8 � �� á$&8 !�e ;,.)W&	 :
 �l$i�( EL. +� C���� >��� 9�F �p� !�� �6#�,  ��	� �� `�p �� 9%^ �6#� `��(EL, �( +� �&� �� �rw8 !"

�6$8^ y�@h,  ��	� R�% ,�6$8^ }W" +� �6#'� P8^ p� ,o	�F  '	% 12 :�f#8 =!$8^ }W" +� EL
� ,E'7r I$£ +� >�i.j	�8 ¬30�=  

��4  ?�"�'h�  :_ G P57F N� c48 �T#'h , " a���"1=  
��5 :1 G  �#	� �� ;�r )�% ,!7��<�=  
��6 :1 ,_ G `�p 9�% :!	)i  
��7 :1 ,_ G `�p 9�% : -�  
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}@�#* �%�1� {% ,,)L)	� �� !L)� P7'�� ,I� `��8 �� !� E�U8 ?�/5� >��� 9�( ,
yÐ EQ� yÐ N� o	p G À�$¼�2�  �Ë	� 9e ;X%e� �l$&8 { P� �6#�;  �"� E� �

 �l$&8 1��� ��; y��p� !� ���� �� E�'�$8 E��3 � +� P5S�i R�	� Y�&� m� I�	�
 �{�% ,�u�h¬+�( o	p m�$@8 � 9;� ¬Ù¬²�538� I�	� E&� >����4� PS�@Ø,  ^)i {%

 ?�/5� o	p E�( 9�F 9�% ,�6'(�5� ��e ;EW8 { !�6�   J�|� o	�F% ,o	p G ^)&	� N�
ÒÓ/'	� G�7�  �7� �p�D, % �7	� o	�F% ,��* �µ�r �p� 9�@�8�,  �EF E'�< ��� ,m�&8 �% 

!$�U#� D��p ���9� !'7� �#sb� 9�QL �� ��8 �%,  !'U( ?��'�� 9�F 9�% ,!	�¢ �&�%
 ?Z��F !7&��10�=  

  �4	� �f"�%" :1.� 9�Q� �%. �'( −!#� �� Ö.�11�−  ��	� G !� Y�L -�	� EL
'�;( !'	���12�  �#	� +�% !'7� o	pY�&� m� >��� I� !� `��8 �'( ¤��13� !#'�,  ¸$h

                                                        
��1 :1 G  }@±  
��2 :1 G   yÐ �� EQ�  
��3 1 ,_ Gy��p :  
��4 1 G:  �-I�	�    
��5 1 G: /5�  
��6 1 G: E@8=�<��#	� �� ;�r )�% ,   
��7 �� Ái�< R()��b� R� ��: 1  
��8 1 ,_ G:  ¤�r  
��9 �� Ái�<: 1  
��10 #8� ,_�^�8j	�% .^�)#	� :�f13¬445¹−446� ,�	�/�� ��{ .�F�$<{� ,�25¬ 111−112�=  
� �11�� Ái�<_ :  
��12 1 ,_ G:  ��k;(  
��13 1 G:  ¸&�  
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 ��� Y�L −!#� �� Ö. − `'Wb�� ��;(, !'#'� +� E�s(�1�  ?�U<�F�2� , E�&$<� JK
 �4	� R� !� 5, D'"^�%�3� C ��� !#'� ���4� E'i% ,P5S�i R�	�% ,I� m5$	�(:  9�

D'�� C��b�,  �JK D	�< ¸$h !#'� �� D'"^��5� !#'� PU�", Ph)$U� P5S�i D'&�%"�6�=  

  �̂ w8%=!	�� G !#� E&�	� �r� m� >��� y  
                                                        

��1  1 ,_ G!#'� :  
��2 }<��	�	� :��&, =PU<�F !*/h�% ,a)<��	� )�% � y��	� 9�@	9¬297�}<�F� ,�=  
��3 _ GDT"^�% :  
��4 1 G:  CY ���  
��5 1 G:  �7< D  
� �6�f#8��	� 1O	� :� ,���6�	 c4¬123%¬−123,�Ù¬ ,����  ,�	�/�� ��{ .�F�$<{� :�f#8%

�25¬114 Y�L �� y�� ,X)&�	� y�$F ,� �W"% ,��I� `�p �p� R�	� G" :!m(.�%  -%. �� ,o	p G Y�L ��
 ��� �� −!#� �� Ö.−  �9� ,P�'$� �� J�|� �� ,�5�� ,�%.  9�Q� −!#� �� Ö. −  R� J�	 EL�� V�

L. �'&8 9� 9�Q� ^�.;( ,P5S�i !#'�% ,,I� `��( ,YÊ� !��0� %� ,E �'�;( ,,/ �#	� +�% ,!'7� o	p ,¤�
 �'&8 }'F,/?, 9)�#W8 }'F 9%./8 { �)7�L%?, � J��M� ¸$h ��  `	�x °� ��−!#� �� Ö.−  ��;(

U<�F !6L% +� E�s( ,`'Wb�� ?� �JK ,  �4	� R� !� E�&$<��� !#'� �� ¸"^�% , 5 !#'�% ,,I� m5$	�( ,C�
="P5S�i  

   �'@b� �� /'�< �� ,���� �� �5� �� ,��)�	� �� ^��� �%.%" �9� ,`  ?ZL.  `��( ,EL. R� y�0�
,Ph)$U� !#'� D'&�% ,,I�  `	�x °� �� �� N� o	p m(�(−!#� �� Ö.−  �JK ,D'�;( ,C��5� ��;( 

S�i D'&�% ,!#'� PU�" D	�< ¸$h ,!#'� �� D'"^� �#W� G §���	�/�� !L�r�% ,"Ph)$U� P5 �5�� �� !U
� ,P�'$� �� J�|� �� EL. ��9¬328 ,R�	� :y�� ,�":�8/|� Ji.17414 " :ÄU7� è ?ZL. EL. J�	

!��� �{� J��7	� ck %� `�p ,I� !#'�% P5S�i ,�%^�.;( 9� ,%/�'&8 �'�;( J6'7� +�%  }'F ¤��#	�!"%/�'&8 ,
 �)7�L% { 9%./8 }'F 9)�#W8 J��M;( � ä ��!� ��;(  E�s( +� !6L% K ,� ?U<�F �JE�&$<� !�  , 5 �4	�

"^�%� ¸ !#'� �C��� ,m5$	�( ,I� !#'�% P5S�i é:�sh ��� X�i ," ��� �� {� ,/L� � §���	�/�� !L�r�% ,
 m�&#� )�% ,J6�� !'( ^�#<��– ?�[��−"�./	� :�f#8 =P8�/u� �8^�h� ¾8�± G P8� ,2¬269�=  
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  ¥EL. yÐ )	  BEL. R�, !�#< yÐ %� ,�6��^;(, h�s(,/8 yÐ %� ,�6, 
 >w$<� ,�6#�%;( �( ,P#< o	p m'5s�X��1�  ��@	�% R�	� ���  �@	� /�� /'	�% J�h P#

!'7� �#s57	 o	��=  ��|� �� !$7&"y��2� ¸#�b�� .�i)	� I$£ ���3� =  

x�t��'T�4O��r�r��g ��`��T�z� �

 �7� 9;FD�4� P�Ë� ,/8=   

 �p��5�  �74( ,ck /8 >��� yÐ¬D¬Ù¬1�2316�  �6#� D��p :-� ,P�%Ëb� /'	�
�U#b�Ò >��� yË8 ?�/5� D"�F 9�( ,P¬�67Q�¬%¬²�539�  ?�0�Wi�6� �7� 9�( , Z( ,/8 D

EW¼ � 9�% ,�ZF�7� � �uÓ>��� +� E&�	�( N%e� EQ� E7�8�  9%^ !	�� G
P7i��	��9�=  

                                                        
��1 1 ,_ G��� !'	� X� �( :=y�) �W	� )�% ,   
��2 � ,E'7�� `��)� :�f#88¬319�=  
��3 .�i)	� I$£ �7�	 : ?�YjL O� P��< G )�% c��	� I$�b� ! �[U8% , ��� I$£ +� 9�%c&	� E�� !7

:µ� ,`��b� 1Z�0� :�f#8 =J�|�/��139�=  
  .�i)	�%'¼ °� �� /5� ���)º� )� : .�i)	� Y�8�F� ¸ −a�&	� }'U�$�−  �&U*!'º� +� !, J�|�/�� ���%, 

·�0�%,  ?�f(�h 9�F ,J�ck%  ?YjL O� P��< G �6#� c��	�% ,!&U	� G �8I$£ }�:� ,`��57	 y�$F% ,�
,P�# �@	� Ò:_269ª�,�.�/b� `'*�* :�f#8 =Ó4¬189:µ� ,`��b� À��8/	� ,�333 ,.)#	� C�s� ,�

�1¬101�=  
��4 _ G:  �7� 9;F :!	)i!	)i :1 G% ,D �74F : D  
��5 1 G: �p� :-�  
��6 _ G µ�Wi Z( :  
��7 _ G E5¼ :  
� �8�� Ái�< R()��b� R� ��: 1  
��9 � ,P"%/b� :�f#84¬464−465� ,P"%/b� `8�½ ,�4¬558�=  
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  �'i ��	" :X�&( `6�� ,/ �Ë	� D"�F �p� ���% ,^)&	� �6'( -�z P� D"�F 9� �
 �Ë	� �74( �W�� !<�. +� P�,/8 D, ^)i Z(, /'	� P8^ !'7�%"�1�=  

 " :!	)&( �7� 9;F R� G% ,!'( µ�W&	� �U" G !'�4* ,"P�Ë� ,/8 D ¸5�e�
 ��	�% J�ºe� 9�@	%E&�7	 ²)L�2�=  

�?و����x�4Oא�&�5ص�:+��و2��������z�>Nذא�زאل��7< �

D��i 9�%�3�  �-%�@� mx�i /8, PiÚ %�, ,c�	 µ�Wi %�,  �#s57	 Y¦ Z(
!'7�=   

/8�8�4�:  �9�  ?�/5� EL. /8 m�i ��,  �l$&8 J7(  /8 D��i ¸$h !#�
mx�&	�,¬¬Ù¬_�86�  ���,P8%�< P(å� �  +� ¸#L %� ,o	p `�@� ,/8 D��&( §Ú %�

 ?�/5� �r�,  �l$i�(  �Q	� ��� !#�>�;  �%e� 9�(µ�Wi �� !	 Y¦ { X,  _)5F ,P8^ {%
 �9e ;E*�&	�  �&h �"� ! ���* �7( ,µ�W&	� G )� � �7� . �&h E�� !!�5� +� ���g )�% ,

 �9� .)64b� X)&	�  �R�$b� )� µ�W&	��6�c'± {% ,  �H)	  �/	� �/	� �r� G% !'( �P8=  

                                                        
��1 � ,_�^�8j	�% .^�)#	� :�f#814¬35� , ")8 ��{ m���� ,�9¬165 12 ,��,�Z@	�/�� ���13¬93�=  
��2  :y��)	�/�� Ö�&	� X�i" �9e  �EF P�U#� !	 )[�,  �9e ;�6$8^ `Í �\����% Æ��	� �6$�U#� /'	�, 

 �I$	�%a,  ��5$	�%_���#W	� �� �, D��p /i%"� ,P")�b� =3¬1328�=  
��3 1 ,_ G: !	)i D��i 9�% :  
��4 _ G:1 , -� /8�8 :  
��5 � ,P"%/b� :�f#84¬654 ,�� ,P"%/b� `8�½4¬601 �W"% ,� :!" �JK ,EL. R58 m�i )	%  R58 D��p

 §Ú %� ,N��* �� �� ��;� mx�&	�,/8 P�)�&57	 Y¦ Z( ,,/8 D��&(="  
��6 � ,_�6�e� m��L +� !h2 G �Z@	�/�� ��� ,�Fp13¬96�=  
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x�JT H8 ��`�אF�7h�����Z]&���;א���Z],?�K�z� �

m�i 9�%�1�  �}�	� m�i� q(�b� ��, µ�W&	� !'7� �#s577(,  �/	� %�P8=   

�U(�2�  �#Wb� �ZF �J$8 { a�h }  �{� �}�	� m�i� m�i 9�% :,�8/&*% ,,�F��  
 �R5'	��3�  �R58  �r ?�/5� q(�b� �� �r� EL. �c>��� �� µ�W&	� R� !'7� �#sb�, 

 �#	� >��� R58 m�&'(q(�b� �� PWi�, >��� �� ,/8 P8^ �r� R�% ,,ck !	 Y¦ {%�4�=   

 " :�x�@�	� �"�% �9e ;!	 .�'~� 9�F �  Z( ,)[�	� o	p G li�" )�% ¸#L >���
�r� )[�	 E&$#8 9� jS�L,  �R�$8 9� {%¬µ�W&	� ¬%¬²�540��e ; �Ei� !  �&h �� {% ,!

 �R�$* 9� �/	�  ��e ;P8� +� ?�/5� ¸#L !JW�b, !	 jS�L .�'~�%"�5�=   

 ²)�&5F�6� PU4|�=   

 �p��7� ¬�� ?Z��F ?��Fp PU4|� ²)�&� m�i¬%¬1�2317�  �c�'( ,,ck `h�0 
 ��	�,�Fp m�&'( ,PU4|� ²)�&� �� µ�W&	� R� ²)�&b� E���	� �F�8 � �#	� li�

 ?�n)�>��� �� ,�Fp P8^ �r� R�% ,E���	� ,�Fp ���9�=   

                                                        
��1 1 ,_ G: !	)i m�i 9�% :  
��2 _ G: -� :1 G% ,�U( :-� G :  
��3 1 ,_ G¸#5'	� :  
��4 � ,P"%/b� :�f#84¬654�=  
��5 � ,�x�@�7	 E'7�	� Y�U�3¬200���� ,�Ù¬=  
��6 1 ,_ G: !	)i ²)�&5F :  
��7 1 ,_ G: -� �p� :  
��8  �� Ái�<: 1  
��9 � ,�6&U	� I$�b� :�f#810¬48� ,_�6�e� m��L ,�1¬495�� ,¦�~� 12 ,8¬19�=  
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��,�����z�x��5א�&�5ص��`�א����א�	<�� �

m�&*%�1�  �#	� /'	� B� Ì� �k Z� P7���	�� ?���0� PWi�=    
 �p��2� /8 D"�F�3� m�0� PWi�" >���,  >��� /8 m�&$( ,P7��F ,/8 !'7� �#sb�%

 �#	�m�0e� PWi�, &" G >��� +� ��k {%!��0� l�4�=   
  �cr%�5�  �/	� G% !'( �QF� DW&" 9�P8=   
  �cr%�6�  �p� !'7� �#sb��7�� �QF� >��� /8 DW&"m�0� � �/	� �r� Y�� 9�( , P8

,/'	 �#	� /'	� m�i Y�� 9�% ,R��0� PWi��8�=  
�'4	� X�iÒÓ�9�" :��)6U� ».��$(�10�  �R�$8 { !"�( ,P"%/b� �p� m�&	� 

DW&"�11� ,R��0�  �R�$8% ?���0� DW&" 9� =   
                                                        

��1 1 ,_ G: !	)i�&*% : m  
��2 1 ,_ G: -��p� :  
��3 1 G:  �/8�  
��4 � ,P"%/b� :�f#84¬544� ,E'W�$	�% 9�'�	� ,�16¬123 :`L�|� ��� X�i% ,�" P8^ {m�0t	  +�

.)64b�", :µ� ,_�6�e� m��L495,� :�f"�% � ,E'7Fv�% À�$	�8¬319�=  
��5 1 ,_ G:  cr% :!	)i  
��6 1 ,_ G :-�  cr% :  
��7 1 ,_ G: 9�  
��8 � ,P"%/b� :�f#84¬654�	� ,� ,_�^�8j	�% .^�)#14¬13−14,�  :/�. ��� X�i%"P"%/b� `��� )�" ,

 ��� o7b�/��% `6�e X)i :`��b� G 9 ��r� 9{)i ��#�% �{� !	  '	 ! �9� P'�$�	� G �r� X)i% ,E&�	�   ,/8
m�&* o7*, l&" �� E&� !'7� 9)�8% =E'W�$	�% 9�'�	� m� P'�$�	�� ,16¬123�:�f"�% ,  �� �)�� /&�

� ,P#'5Q	�3¬1103�=  
��9  R()��b� R� ���� Ái�<: 1  
��10 1 G:  �)6U�  
��11 1 G:  DW&��  
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  �Ei� G m�&* :X%e� �)6U5( R��0� ��, m�0;F, P75��%�1�=   
  �R�* ?���0� DW&" 9� )�% :>�Q	� �)6U�%m�&	� =   
  ��� :!�)6U5(9� ��2 �P75�;� m�0� �� m�&	� ^��,  �R�$8 Z( :X�i JK ,m�&	� 

!'7� X)�b�%�3� �)6Ub��4� >�Q	�"= =¸6$"�  

  ��.%�w8  �#Wb� �ZF �� ��� �r" :!	)&� } �cr%�QF� DW&" 9� " �9e ;  �QF�
�� ^�� �� +� §/W8�5 �cQF% E'7i �� m�0e��6�= =J7�� ��%  

��,�z�x��5א#	�����R~�א����א�	< �

DW&" 9�%�7� !'7� �#sb� /8, ^)&	�(,  ?���\� 9�%, �QF� {=   

����8�  >��� /8 l&" +� �Z�	� � �/&* �$	� �� !'( ��% m�&	� �R�* R� ,E'WU
 �$	�% �7�$8 ²2 ,!'7� �#s57	 c'�¬+� J¬%¬²�541  �l&"�9� !'7� �#sb� /8,  �9�  J�|�

                                                        
��1  � Ìe� Ì� �5 �P�7 :3$U	�� C/h�% E���e� :��% m��0e� ¤%Y. :µ� ,1��W	� .�$£ =319�E5"� ,�=  
��2 1 ,_ G�p� :  
��3  �� Ái�<_ :  
��4 1 G)6Ub�% :�   
��5 1 ,_ G +� :  
��6  �#Wb�% �$	� ��	 ,`L�|� ��� o	p G m�* }o	p »³�� �S�$,  :X�i �'h" R#K{� E548 �QFe� !	)i

 �Q	�% �#7	 }	�£ ���% ,P��.e�% PKZ �#	� p� ,E&P��.e� E548 �% ,PKZK %� R��0� DW&" 9� Y�L E&" ��	 ,
 �̂ . :X�&( >�i.j	� ," �9� y�� �� P��.e�  �$	� q�< /i% ,N%� �}�	� P�)�&� G c'� P7��F" m��L :�f#8 =

:µ� ,_�6�e�495� ,�S�$$7	 ../	� �� �)L ,�8¬74� ,E'7r +� >�i.j	� 12 ,�8¬32�=  
��7 1 ,_ G: !	)i DW&" 9�% :  
��8 1 ,_ G: -�  �� :  
� �9�� Ái�<: 1  
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 ?�/h�% ?���0� DW&" �p� �6'(�1�,  ?���\� )	%,  �R�$'(�2� >��� �� ^)&	� !	�3� 9�% ,
m�0� �� �QF� ,/8 DW&", P75�;� )	%,  �R�$8% ,!	 ^)i Z( E&�	� !'7��4�=   

 �/	� �r�% m�&	� G !'7� �#s57	 .�'r {% ,!	�� G /'	� P8^ >��� +� :-� ,P8
m�0� �� �QF� PWi�" D"�F 9� >��� /8 aZ��,  m�&	� R� !'7� �#s57	 .�'~�(

 �/	� �r�%�6#'� §�U	�% ,P8:  �9�  �9� >��� /8 l&" G  )6( m�&	� .�$r� �p� !'7� �#sb�
�.�*  �&h ��!,¬¬Ù¬1�2317� Òm�0� �� �QF� !'7� �#sb� l&" G%,  .�$r� 9� )6(

m�&	�, /&(�5�  �&h �� �QF� �r�Ó!�6�;  �R�$8% ,!	 .�'r { E�E&�	� !	 ,  =�i³(�(  

  �l" �f"�% " :�6'( X�i ,P"%/b� �}F m�i ��%  ?�/5� EL.,  �6#� `�p /i%
 B��;� PKZK %� 9���0� � P8�#s� %� �� ��$&8  �l !	�� G E&�	� !'7� ��	% ,�6#� 9�( ,

 %� P�)�&b� �� ��\v� D"�F Y�)< ,?�0�Wi ,/8 D��i C/h�% m�0� �6#� `�p
"��ck�7�= ¸6$"�=   

                                                        
��1 1 G: /h�%  
��2 1 G:  �R�$(   
��3  ,P"%/b� :�f#8�4¬572� ,� ,_�^�8j	�% .^�)#	�14¬12 − 13� ,`��b� G .)64b� X)&	� )� ���% ,

 :!	)i%" ?���\� )	%" `��b� G aZr N� !� c48, _�6�e� m��L G `L�|� ��� X�&( ,:µ�495�:  9�
 �#	� 9�F ?���\� li� ^)i Z(, ^)&	�( ��\v� ck 9�F 9�%, c�57	 !�@"%	� G E'7r X�i% ,C3'n)$, 

�8¬96�: " ?��)@#� !$��.  ?�&7�� µ�W&	� �U#� !'( X)&8 `6�e �	�K X)i ��#�% ,9)4L��� ��{="  
��4 � ,_�^�8j	�% .^�)#	� :�f#814¬12�� ,E'W�$	�% 9�'�	� ,16¬124:µ� ,_�6�e� m��L ,�495�=  
��5 _ G/i )6( :  
��6  R()��b� R� ���� Ái�<: 1  
��7 � ,P"%/b� `8�½4¬567�=  
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 ��	� �f"���'��1�  �4	�%1.��2�  ��;*% �9� o	 �6g ��� D(�� �p�( ,!!7  �ZF
�)6U� ».��* G }#Wb�� P"%/b� ,P"%/b� �)6U� }	�r 9�%ÒÓ�3�  �%e� G /&( X

!&(�%�4�  �Q	� �)6Ub� G ��� >�Á&( m�0� l&" G m�&* �;  li�#	� 9�F )	% 9�( ,?���\�
 �#	� ^�� m�0� �� l&µ�Wi Z( !'7� �#sb� /8 �� m�0e� /�� P75�;� )	%,  �R�$8% 

 �)�b� 9�% ,!	�� G >��� +� E&�	� �Q	� P"%/b� �)6U� !'7� X>�, � �ZF EQ� �#Wb G }
!	)i�5�{ :=�QF�   

 /8 DW&" 9� { :-��6�  ,/8 G E� ,µ�Wi Z( m�0� �� �QF� !'7� �#sb�
=>��� X�� G E&�	�  

Aً�:ع��א���Z],ز����71�z��xو2ن�����؟��JT Hא�`�� �

 �)z {%�7�  B²)�� q(�� -�	, �'n. 9�%=   
 �#�8�8� :/8 >��� m�i )	�9� q(�b� �� !'7� �#sb�,  �*� JK �#sb�% )� qU
¬!'7�¬Ù¬²�542 � �l$&8 9� +� jz � ²)�	� ���10� o	p, �'n. )	%�11�;  ��e+� !   

  

                                                        
��1 � ,I$�b� +� !$'��h4¬89� " :X�i �'h"m�i Z( C/h�% �� �QF� 9�F )	 :P"%/b� �)6U�=  
��2 � ,���6�	 c��	� 1O	� :�f#84¬123���� ,�Ù¬=  
��3  R()��b� R� �� Ái�<��: 1  
��4 1 G: !&(%  
��5 �� Ái�<: 1  
��6 1 G:  -/8  
��7 1 ,_ G: !	)i �)z {% :  
��8  ,_ G1: -� �#�8 :  
��9 1 G:  -/8  
��10 1 G:  -jz  
��11 �,¦ Ì� �~� +� !$'��h G -%/�	� X�i8¬19:�" �9e  �qh C�%�@b� 9���v� m� N��* �="  
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 !	)i ���g aZr−N��*% !"���< − :ُّ �1َّ  سحسج  خم�=  

    �9�( ?�[��%  )	 �F ,Ex�� )�% �r� )[�� )[�	� %� 1���� G Pn%��� !'(
 �*�¬�&U¬%¬_�87 � ?�n)� !7L. m�&8 9� +�  m�&8 9;� mx�&	� ck Ö. %� ,,/8 ��

�n)�? �2� !#��3�=  

���.���8&��?و����D8?�z>P��:�����x�4א���mא�+< �

  �rw*%�4�  �@	� R�	� �[	�� P5'7P&7r PU'�, �F �� %�,  �� %� �/-.,  ��� %� �� Ì� �' BP 
 �5�* 9� ^)&	�(,/�5�, {�%�6� !��@��(=   

9�¹¹¹¹¹¹¹¹(�7� P5'7¹¹¹¹¹¹¹¹< >�¹¹¹¹¹¹¹¹�� R¹¹¹¹¹¹¹¹� D¹¹¹¹¹¹¹¹"�F, ¹¹¹¹¹¹¹¹#'� ;¹¹¹¹¹¹¹¹&(% �¹¹¹¹¹¹¹¹�� �¹¹¹¹¹¹¹¹� P¹¹¹¹¹¹¹¹&7r PU'�¹¹¹¹¹¹¹¹n ?�  
DU�¹¹¹¹¹n J8/¹¹¹¹¹i�8� ¹¹¹¹¹ �@	� >�¹¹¹¹¹�� R¹¹¹¹¹� 9�¹¹¹¹¹( ,!¹¹¹¹¹�¹¹¹¹¹ �[	� R¹¹¹¹¹�	� G ?�¹¹¹¹¹0�Wi �¹¹¹¹¹rw* P5'7 PU'�  

DU�¹¹¹¹¹¹¹¹¹¹¹n %� ,P¹¹¹¹¹¹¹¹¹¹¹&7r�9� �¹¹¹¹¹¹¹¹¹¹¹F �¹¹¹¹¹¹¹¹¹¹¹�, ¹¹¹¹¹¹¹¹¹¹¹ �L �¹¹¹¹¹¹¹¹¹¹¹� %� �/ �-.�10� �\�¹¹¹¹¹¹¹¹¹¹¹0�,  P¹¹¹¹¹¹¹¹¹¹¹'�. �¹¹¹¹¹¹¹¹¹¹¹� %�  

  

                                                        
��1 :P8«� �� C/S��� C.)<Ò45Ó=  
��2 1 ,_ G ? �)[� :  
��3 � ,�Z@	�/�� ��� 12 :�f#813¬104�=  
��4 1 ,_ G: !	)i�rw*% :  
 ��5 ,_ G 1/5�* :  
��6 1 G:  {�  
��7 _ G: -� :1 G% ,D"�F 9�( :-� D"�F 9;F :  
��8 1 G:  PU'�n  
��9 _ G:  PU�n  
��10 -. �/��� �5n% J'�� 3$U� :�6,  ���% �/	� � ?Y�� PT7$� /7�� �� ÁU#* 1%�i ,�6'( Ph)$U5( X�,  �JK  3$U#*

 =./¡ �8/L �6�h�0%c#b� 1��Wb�, �1¬93�./L� ,�=  
= 
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�6$��0��1�  �5�* 9� m'5�� G `L�% ^)&	�( ,��ck %� +� P8�#�� >��� /
R�	�,¬¬%¬1�2318�  �l$&8 �F  �#	� G �W	� �� �8�57	  U �47	% ,3'� �4	� �� �' ,y�

p��2�  �̂ e �8)[�	� -%�@* �2 )	 ?��	�k µ�W&	� �/�	 o	p ��3�=  

 �S�$$	� X�i�u �r� )	% ,���g" :�4� "o	�F )�% ?Z&��5�  =  

!	)i%!�@��( {�%" :"�6�{�% :-� ,�7�  �5�$8 � 9;� yÐ G ;�r� E� ,o	p /
 �&� �� `@��( R�	�R�	� G�8�=  

" :�'4	� X�i ��� ��� G � �/!7(  ,3n�)( -.�9�  �#Wb� X�i �F �&� �� `@�� ,}
 ���%¸45( ,ck G ��10�  �#Wb�+� !'( } }'�n )�% ,!#� ²)L�b� o	�� X)i"�11�=  

                                                         
=  

  :/�. ��� X�i /i%  �"� �l#8 o	�	% ,�7< /7�� �  �� �p� 1%�&	� �� ²)" !  �9� Y�6&U	�  �'b� /�� -. �/���� D
 �sU*% !�'&* �̀ W8 !7'@�* /#� ,� o	^ Z� Y��� !'7�;  ?�()r  ��&* ��!�=  ,E'W�$	�% 9�'�	� :�f#8

�2¬280� ,Æ'7�	 E'7�� 3#� ,�1¬483�=  
��1 1 G:   �\�0�  
��2 1 G: p��  
��3 � ,P"%/b� :�f#84¬574� ,���6�	 c��	� 1O	� ,�4¬124���� ,�%¬=   
��4 1 ,_ G ?Z&� {%� �u �r� :  
��5 � ,E'7�� 3$(4¬110���� ,�%¬=   
��6 1 ,_ G!��@��( :=y�) �W	� )�% ,   
��7 1 G: �.  �{�n�% ck  �¸#�� /'U* {% P=   
��8 1 G:  -/8  
��9 1 G:   �67(  
��10 G 1:  ¸#Q$@5(  
��11 � ,P"%/b� :�f#84¬574 ,� �l" /i%  �$	� G X)&	� ��� +� ?�[�� `8�6� ,4¬565−566:!	)&� ,� " E'i

??�T'� R�	�% /'	� l&#	 �r� 9�( :o	��, -� ,E��� o	p :X�i:  �{� !	  '	 �µ�&8% ,�&� ��  �r� ��,  X�i
 �9� :E�i o	��  H X�i /i% :J<�&	� ��� � !	  '	 ��� �{="�&� �� y�@h +�   

= 
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V;¹8%�1�  �#¹Wb� �Z¹¹F G !¹¹'	� ²)¹L�b� X)¹¹&	�}, " :!¹¹	)i )¹¹�%¹ �[	�% R¹¹� �¹¹� }'�
E¹¹L.%�2� c¹¹¹�F P¹¹¹&7r �¹¹¹¶ck%, ?Z¹¹¹&� �¹¹¹r;8 � 9� �¹¹¹6'7� �¹¹¹#sb� ��¹¹¹F% ,  �¹¹¹r;'( :-� ,"

�¹¹¹¹¹6'(�3�  �/	� m¹¹¹¹¹'¢�¹¹¹¹¹&� �¹¹¹¹¹� y�¹¹¹¹¹@�� { P¹¹¹¹¹8, `��¹¹¹¹¹b� )¹¹¹¹¹�%�4�,¬¬%¬²�544�  �{� P:;¹¹¹¹¹@� G 
¹¹��� �/�¹¹&� �¹¹� y�¹¹@��( -. ��	� P:;¹¹@� G% ,�p� P¹¹'��5� �¹¹u �¹¹r�,  G �¹¹&� �¹¹� y�¹¹@�� !¹¹7(

R$:;@b� R*��=  �4	� �8�&* ¸#�� E �W� �� ���=�'  

Ò  �@	� G Ó.)�e� R� ;&U8 ��  

;&( 9�%�6�  �/	� �r� %� ^)&	� !7( .)�� R� ��<P7��F P8�7�=   

q7x��8�  �#Wb� �@	� G } �J�'	 ���9� R#'�	� ��<,  ,Á&( .)�e� P7K�� ��<%  

  

                                                         
=  

  � ,!���L G  ")8 ��� X�i9¬173 :�" �"� ��� ���f( ,?Z&� o	p l&#	 �r;8 � �p� o	�� X)i }7$r� �
 ��� X�&( �Q	� `<�¼ :C ��� X�i% ,o	p l&#� >� ���* E&�	� !'7� 9)�8% ,`<�¼ { :C ?�="  

��1 1 G:  _;8%  
��2 _ G, 1 EL. %� :  
��3 1 G:  �6'(  
��4 %P:;@b� ,�� G `��b� �9� :  B§�� !�U"% ,P&7~ !U�n 9�F �p� )[�	� )6( ,9pt	 m5<% R�7	 I� �� ,

 �@	�F ���% ,!$8^ G J'7 ?�T'� �r� 9�F 9�( ,!'7� P8�#L `�@� .)F�b� !U�n 9�F 9� �  P8^ �i�� !7( P8�#�� ,�u
 ?�T'� P8�#s7	 �r;8 � 9�F 9�% ,P7��F D@'	% )[�	� o	p, !7( .)64b� )� ��� ,P7��F )[�	� o	p P8^, 

� ,P"%/b� :�f#8 =,Z�� E'7r !'	� .��� -�	�%4¬574�,P"%/b� `8�½ ,�4¬565−566 ,E'7�� 3#� ,�
�9¬121�=   

��5 1 G: p�  
��6 1 ,_ G: !	)i;&( 9�% :  
��7  G1 ,_!	�� �� P7��F :  
��8 1 ,_ G: -� q7x� :  
��9 1 G:  J7�'	  
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�")�8 9;��1� R5'	�� �8.)���2�  ?���,  �4	�� %� ?��� X��3� �c�'( ,�$	� .)�e� �4 � D�7i
!#'�  �W	� �l$&8 9� R� P�'� P7K�5� >��� �� !	�5� !#'��6�  �@	� ��R�% ,���7�  9�

.�#8^ }:� ��% ,P7��F .)�e� R� P8^ :-� ,!#'� P8^ �r;8�8� �/&*% , �9� �  G .)64b�
 �R�* /5�	� �$	� 9%^ ^)&	�  �/	� R�% !#'� c'�E�4$<� 9�% ,P8�9�  �$	� ��� ,�#� c'�

$<{� �� y�)��( �9;� X��4  �$	� ��u `L)b� �9e ;�#� C�%�@b� �/� c'�  .)�e� R�
���10� PS�@Ø ��% >��� R� P8^ �� �QF� }:� �6$8^% ,�#� ,I� ²)5¡�11�=   

�� ��K�zxא"R�����mR�X&.א�+< �

&( 9�%;�12� P7K�� ��< �� .)��, µ�W&	� !7(, ��* �� P8^ %�=    

�¹¹¹¹¹#�8�13� :¹¹¹¹¹< �¹¹¹¹¹� .)¹¹¹¹¹�� ;¹¹¹¹¹&( 9�¹¹¹¹¹(¹¹¹¹¹ �@	� !¹¹¹¹¹#'� E¹¹¹¹¹K�� �¹¹¹¹¹$	� R¹¹¹¹¹�	� R¹¹¹¹¹#'�	� ��Pb�,   

  

                                                        
��1  ,_ G1 9)�8 :  
��2 1 ,_ G ¸#5'	�� :  
��3 1 G: m�  
��4 1 ,_ G-�	� :=y�)W	� )�% ,   
��5 1 ,_ G P7K�� :  
��6 1 G:  !#'� R�	�  
��7 _ GR� :  
��8 .�#8 �/	�  �O	��� : �#	� 9�)� �#	� X�&Q� -%�@8 �'h ,/&� :/&4ð25 ?�� ��L � P'�O	� �8��)b�% E'8��b� :�f#8 =

:µ� ,P�¢ ��	19�=    
��9 1 G:  E�$��  
��10 1 G: R�  
��11  � ,�Z@	�/�� ��� 12 :�f#813¬106�� ,3'n)$	� ,8¬98�=     
��12 1 ,_ G: !	)i;&( 9�% :  
��13 1 ,_ G: -� �#�8 :  
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 �9�(�1� �#sb��2�  �c� !'7� �l$&8 9� R�  ¬P'i��	� R�	� .)�e� ��¬Ù¬1�2318�  %� ,!	
!	 �6F³8, .�#8^ }:� �6$8^ �r;8%�3� ,��� N�%�4� mL.�5�  �%� 9�F 9�% ,o	��X)&8 ?{: 

 �c ���6� .�#8^ PS�@Ø R�% µ�W&	� R��7�=   
 ��ck%�8� !	�� G Á&( P8^ }W#(=   

�#�8�9� : �9�  �@	� �� ;&( �p� .)�e�.)�t	 �u EQ� { �$	� R�	� ��,  �"�( !'7� !	 �
 �/	� }W".�#8^ PS�@Ø P8�10�µ�W&	� { ,;  �7� ��/�"{!�11���� G aZr {% ,=  

 : !	)i%"!	�� G"G : -� ,�12�  ��e ;.)�e� X��/5� P8�#L ��13�=   

                                                        
��1 1 G:  >�(  
��2 _ G 9�( �#sb� :  
��3 1 G:  .�"^=}'�W* )�% ,     
��4 1 G:    /�  
��5 1 G:     ²)L.  
��6 G1 :    c��  
��7 � ,P"%/b� :�f#84¬637� ,E'W�$	�% 9�'�	� m� P'�$�	� ,�16¬127:µ� ,_�6�e� m��L ,�495�   

   �%e� X)&	�% �	�K X)i ��#�% ,P"%/b� G 9{)&	�% ,o	�� !'	� mL. -�	� `��b� G .)64b� )� X
`6�e:  ��� �{� ,!	 Y¦ Z( {�% ,Á&( µ�W&	� {� !	  '	 !W8 9�  :�f#8 =!� ¤;� Z( Y¦ +� ��7�

� ,_�^�8j	�% .^ �)#	�14¬17���)�� /&� ,� � ,3¬1113/''&$	� ,�:µ� ,231�=   
��8 1 ,_ G: :!	)i    ��ck%  
��9 1 ,_ G: -�   �#�8 :  
��10 1 G:  .�"^ }'�W* )�% ,   
��11 3'n)$	� :�f#8� ,8¬99�=  
��12 _ :�� Ái�<1 ,  
��13 _ G, 1 ?�/5� :  

          � ,P"%/b� :�f#84¬637� ,P"%/b� `8�½ ,�4¬580�=   
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�� ��K�zxא"R�����R�X&.}�א�+< �

;&( 9�%�1� �#'��2�  �@	���, µ�W&	�(,  �/	� }W"%P8=¬¬Ù¬²�544�          
9�%�3�  �@	� �� .)�e� ;&(!'#'� ���4�  ?��'¢!	�i �� P"%/b� G J<�&	� ��� X�i ,�5� 

 �4	��#� �': )�%�6�  �9�  ��#sb�  �l$&8 !'7� )�e� R�	 P7K�b� R�	� ��.,  �r;8%
 �/	� }W" '	 �$	� ��re� R�7	 P8�7� �67Q� .)�t	�8�=  

 ,���g%�9�%� P�(^ G ��;&( :�10� R$�(^=  �'&� �f"�%G �Z�	� P�11�  �4	�1.��12� 
� ��Ì' ����	� G%�13�=  

                                                        
��1 1 ,_ G: !	)i   ;&( 9�% :  
��2 1 G:    R�  
��3 1 ,_ G: -�   9�% :  
��4 1 G:   !#'�  
��5 1 G:    X�i  
��6 1 G:     ��%  
� �7 �� Ái�<:   1  
��8  �W"% �$	� G !� ,`8�64¬581�� ?��'¢ EL. �#'� .)�� ;&( 9�%" ,!#'� G µ�W&	� !7( ,?�/5,  �/	� }W"% P8

"��re� R�	� G=     
��9 1 G% ,�����g% :_ G �����f( :  
��10 _ GG %� :=y�) �W	� )�% ,  
��11 1 G :    G%  
��12  �'&�%.�W$r�� !$ �9� :  ��� +� J<�&	� ��� q(�% `6��C/h�% P�(^ �¶;&( �p� !,  ,�67Q� !	 D@'	 �$	�� �/$�� %�

 ���% �!	 �67Q� �$	�� �/� )	,  �9�(  �/	�% µ�W&	� !'7� ��e ;.�#8^ }:� P8 �� !µ�W&	� `L% �67Q� !	 �$	� ;&( �, 
 �JK .)�� .�0,  �/	� !#'� G 9)�8 9� `L)(� ,���6�	 c��	� 1O	� :�f#8 =P7��F P84¬124���� ,�%¬=      

��13 � ,I$�b� +� !$'��h :�f#84¬90�=   
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>	��t��,�`��T�z>�C����	��-�xt��GT�*sدS�� �

 D�7i 9�%�1�  ä�< D$�Q( ^)&	�(,  G%�~�;  P8/F�~�;=   
�#�8�2� ��< D�7i �p� :  �JK  ��< D$�K c��	� !'7� �#sb�, D$�" %��3�  �6�n)� G

��r�, 	� >��� �� Á&@8 Z( �/	� {% /5�	� G µ�W&�~� G P8;-� ,:  Á&@8 { �F
 �Ê	� !#� �/&b� Y_�h���� G .�4� �½�)r�% P�)�;�� �� �u�h +� _^�� �p� P��.e�= 

�5�7	� !� 1 �Ô�5�=  

�Aא���Aو�z>	א��K�0�.���x�i.� �

Y�U'$<{�%�6� `0��7	,  �/�� {� ,Y{)	�F C)rv�%�7�  �'@(9��8� �Q	� }7¼% ,�7, 
 �{� E�% BÑ;�( /5�	� G 9Z8%;* ?�9�=   

�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹#�8�10� : �9� Y�U'$¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹<��11� ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �'b� �^`¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹0��7	 D�12� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹� ,c¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�	 { ,  

  

                                                        
 ��1 1 ,_ G: !	)i :   D�7i 9�%  
��2 1 ,_ G: -� �#�8 :  
��3 1 G:   D$���%  
��4 1 G:    Ph����  
��5 � ,CI�$	� :�f#813¬6381  �  
��6 _ G: !	)i :1 G% ,Y�U'$<{�% :!	)i    Y�U$<{�% :  
��7 1 G: P8)re�% ,3n�% ;�r )�% �O	� Y�#d� ,�Fp E'	/� ; �{� " : !	)&� , 1 �/��   C)rv�%"=  
��8 1 G:   >�'@(  
��9 1 G% ,_Z8%;* :_ G P78%;* :  
��10 1 ,_ G: -�     �#�8 :  
��11 1 G:   Y�U$<�  
��12 `W�7	 :1 G  
            �E¹¹ ¹ ¹ ¹¹ �L ��	� �P ��¹ ¹ ¹ ¹ ¹ �W �� �%: ,!¹¹¹¹¹¹'ºe !¹¹¹¹¹$� ��i% ,)¹¹¹¹¹¹#�  �) �5¹¹¹¹¹< o	�¹¹¹¹¹¹� J¹¹¹¹¹¹�e  �)�¹¹¹¹¹W� !¹¹¹¹¹¹� ,}'U��$	�¹¹¹¹¹� :-� !¹¹¹¹¹¹� �)x�¹¹¹¹¹¹h� ,   

  

= 
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 ��e Ñ��1�,  �{� ,À%j	 {% �J� ��� 9)�8 9� =   

� X�i" :�'4	Y�U'$<{� :!	)i�2�  �#	� G ��� :-� ,`0��7	 ���% , U��3�  1��� G
Y�U'$<{�(�4� "1%�s57	�5�=   

 �l$�'( ,!K �c� G Y{)	� G J6�'*³F �#� J6�'*�* :-� ,"Y{)	�F" :!	)i% 
 ��	��y�ie� .)F, y�ie�(�6� �W	�F% ,C��#�� +� CZ,  �#	�%1���7�=   

 �#	� `0�� m5$L� )7(@Y{)	� `0��% `,¬¬Ù¬_�87�  �/&'(%p ��8�  �#	� +� `@
 �/	�� ��'&	� G Y{)	��  �� 9�( ,+�e� Y{)	� `0�� +� )U�	�% �/ �#	� �`@,  9)�'(

                                                         
=  

  ye�% a�x ��{�% ,a�x  �J�	�% `"�L %Ñe� `"�L= 1��W	� .�$£, :µ�210 ^)W&b�% ,�`W�� ,�
�#� !�:  ��	� `0��	��F;  ,I$�b� c�� :�f#8  =,ck m� %� ,c�	 `0��	� À��( ,!@U#� `0��	� :-�

�5¬248 �/	� P'��h ,� �i)<� ,c��	� 1O	� +�4¬256,�  9�% Y��«�% , �)	j" 9�% C �)#�	� :J\ ^)W&b�%
 Ì)7�< C)rv�% , � �&�e� Y �) �&�e� Y �)< ���e� o	�F% ,�%/�� 9�% ye %� Y�  =�%/�� 9�% ye %� Y�  

��1 1 G:  ��;�      
��2 _ G: 1 G% ,Y�U'$<{�% Y�U$<{�% :  
��3 1 G:     ��%  
��4 1 G :    Y�U$@	�(  
��5 1 G:    1%�sb�  
��6 1 G:   y�&	�(  
��7  :H)@$	� X�i" J6�'*�*%,1��#	�F (� �/&'  !#��( �Ì�{� !#��( Ñ;({�  �/ Ì��  C)re�% �6(G /h�% P�*��C, Z(         

 �/&8¶/h�� ��r«� +� �"= � PU�$	� 12 G Ps6�	�2 ¬615=�  
        :/�. ��� X�i%" �qh;(  �#	� ��	� �/� ��'&	�� ¤�,/	% EL,  �JK  �JK ,,/	% /	% ,)º�,  �JK  ye� /	%−Ñe� )�%−  �JK 

	%/ e�Ñ,  �/�� JK,  �/�� /	% JK − �J�	� )�%−  ?�/º� ���� ,/	% JK "� ,E'W�$	�% 9�'�	� =15¬515�=  
��8 1 G:    -%p  
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Y{)7	�1 � �� 9�( ,+�e� �/Y{)	� ��2� +�e�,  �@7	 ��e�(9��7, N)57	 Y¦ {% ¬
¬%¬1�2319� EU<e��3� , �@7	 ���#8 {%�� )U�	� 9��7  E*�iJ7@�=  

 À�|� ��� X�i�4�" : �@7	 �f" { 9� `L�)	� !'[$&8 -�	�¬9��7¬%¬²�545�  G
 ���% ,!#� )U�	� ä> �I" E$i )	 �  �'" �I" ?�,  �JK >��� J7<�,  �H%% 9)57@b� X)$&b��5� ,

 �̀ h� )U�	� :��� EQ� G X�i  �H�"=  ��|� �f"�y��6�= ¸6$"��7�=  
  �#Wb� X)i �� J6(%" :}F ��	� `'*�* +� ,"Y{)	�y�ie� G y�ie� .)F�8� ,

 ��� �#7	 X)r^ { !)U� G Y�@, ��'i {%=   
 �p�% :P"%/b� G%�9�  �'�� E$&	� D�K jS�L R#�	� )U�( ,_�#�% 9)#� X)$&57	% ,P#

 ��u �ZF {% ,_�#�	� +� )U� G, U� 9�( ,��'i {%��10�  �/	� +� 9)#�	� Er^ P8  
                                                        

��1 H)	� :_ G N)b� :1 G% ,  
��2 1 G% ,H)b� :_ G H)	� :  
��3 +�e� Y{)	�� ^)W&b� �$	� Â�� �q�$ Ì�� Ìb� :-� :N)b�� ^)W&b�% ,!$�W�% Y� EU<e�;  ��	� :-� 3$U� �q�$ Ì�� Ìb� q'i

 �$	�Y�, � ,E'7�� 3#� :�f#8 =!$�W�%4¬424�=   
��4  ��� À�|�!7	�/�� )º�� : !'&U	� ���v� ,À�|� ���� a%��b� ,��x�&	� ��' �s�$	� }7r �� /�� �� /5� ;�

� :�� �r� ,Y�[&	� H%% ,!$i% G !'7� .%/* �'$U	� D"�F ,.%�4b� ���	� Ä(�|�À�( �� /5, §�. ���%, 
/�� !#�� :!#� �r�% ,�¶ck%, »�'� Ö�&	�% ,C^��< �� /5�%,  �:� ,J�ck% �#	� }C.)64b� X��) ,

9�8v� y�$F%,  ?�7g E$i ,o	p ck%  P�x�&� m���� /s@b��−/L�< )�%− :P#<529ª¢�* �f#8 = :!$
� ,P'Fj	� .)#	� C�s�1¬193− 194 ,�F.j7	 �Z�e� ,��5¬317�=  

��5 1 ,_ GX)$&b� 9)57@b� H%% :=  
��6  :�f#8� ,E'7�� `��)�8¬320�=  
��7  ��|� �f"� ,¸6$"� :_ Gy� ��|� N� �f"� ,¸6$"� :1 G% ,y�=  
��8 1 ,_ Gy�ie�( :=y�) �W	� )�% ,  
��9 1 G: p�%  
��10 1 ,_ G)U� :  
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 �#	� !'( Y�@ �j	�% �&h Á&< R#�	� /h� �U� 9�% ,!#8^ �6#� ×&8% ,_�L% �/	� �� !P8, 
 �'&� 9�F%R� �6$�1� &� ����2�  �j	� Er/$( ,N��* �� �S��( +�U� 9�( ,��ck% PL%� 

R#�	� m'¢,  �#7	 Y¦ Z( �/	� �� Y�@ �"�% ,P8 ��u � �p��3� U��  ²�$L� J�h% ,R#�	� ���
 �p� _�)re�% C)rv��%)$<��4� �'( _�#�	�% R#�	� J��F�5� �Fp=  ¸#�b�� ¸6$"�

 ? �I$£�6� P"%/b� ���7�=  

:!	)i% " �/�� {�  �'@( C)rv�%9��8� ,":-�  y�ie� 9)�8 P�W�	� `'*�*
 �/�� {� ,y�ie�( P'"^�9�  �'@( C)rv�%9��10�=  

  �/¹¹¹¹¹¹¹¹¹¹¹�� 9�¹¹¹¹¹¹¹¹¹¹¹( :-� )¹¹¹¹¹¹¹¹¹¹¹U�	� G J6$	j¹¹¹¹¹¹¹¹¹¹¹#� G P¹¹¹¹¹¹¹¹¹¹¹'"^�11� �¹¹¹¹¹¹¹¹¹¹¹��12�  �/¹¹¹¹¹¹¹¹¹¹¹	�¹¹¹¹¹¹¹¹¹¹¹¹'&	�% � ��  
 �Q	� }¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹7¼% ,y�¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�	� ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹� G !¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹7�13� �¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹#��14�  `��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹� +¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�  

  

                                                        
��1 G 1 :    R#�  
��2 1 ,_ G �&º� :  
��3 1 G: �  p  
��4 1 G:    �)$<�  
��5 1 G:     �F  
��6 1 G:    I$£  
��7 � ,P"%/b� `8�½ :�f#84¬605�=  
��8 1 G:  >�'@(  
��9 P'"^-� ,�8��e� R� �DÌ' �"�^ :: D�.�i ,C �%�" �̂  �6#'�%; -�: P� ��i,  �{� ��#� ^�^j* �� :X�&8 ?C �%�" �̂ % ?����i ,  : �> �/	�%

 =�)56� ck ,`8�&	�� ,1��W	�6 ¬2341 �/�� :�#� !� ^)W&b�% ,��"^� ,� yt	 2��b� :-� ,`8�&	�=  
��10 1 G:    >�'@(  
��11 1 G:   }�	�  
��12 1 ,_ G +� :  
��13 1 G:  �	�Q	�  
��14  �� Ái�<_ :  
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J<�&	� ����1� �/�� }7�'( CO� C)rv� 9�F )	% , �7K�2�  Ì�e� ./i +� �#� 9�
!K�c��3�  �/	� �� 9�F �p� ?�#'58 O� P��< P8�8)r� !���4�  ���% ,�QF;(Ñe� 9�F 9� ��5� 
/h�%�6�  �EF }7h  �#	� �6#�}W�7�=  

 5� E�%X)�8�  G !�)5� +��~�; /5�	�%,  �"� %� G o	p ��~�;? ���% ,��9�  G
/5�	� P"%/b� +� 9Z8%;* J�^/� +� J6#'� J@&$(�10�=  

 ^ ��¹¹¹b�%�11�  �/¹¹¹��� �¹¹¹#�:  �̂¹¹¹ ���% ,P¹¹¹'" �/¹¹¹�� �  �/	� c¹¹¹kP¹¹¹'"�12� C)rv�¹¹¹(�13�  J¹¹¹�^{%�%  

  

                                                        
��1 � ,P"%/b� `��� )� ���%4¬644 X�i% ,� �/&b� G /�. ���� ,_��3¬313" :� ��� N� `6�� `�p%{ ! 

 �qh  �/s7	 )rv� m�!#� )U�	� G {% !� ��'&	� G C="  
��2  �� Ái�<:   1  
��3 1 G:  !K�8 ��  
��4 1 G:    9)r�  
��5 1 G:     Ñe� ��  
��6 1 G:  ?�/h�%=y�) �W	� )�% ,    
��7 �� Ái�< :² ��	� �de o	p% ,�)��b� G P�)x=  
��8 1 G: X)5� )�=y�) �W	� )�% ,   
��9 1 G: %   ��  
��10  �f#8�,P"%/b�4¬644−645�% , �W" �/L% C)r� CO� �)"�F 9�%" :�6 ?�,  �/�� }7h  Ì�e� �7K9�,  C)rv�%

 �$	�% ,"�6'Q7K�¶ 9Z8%;,  ,!iZx� +� P"%/b� �ZF E� :/�. ��� �/�� }7�'(  �Q	��~�% /5�	� G �7; ,
 �q|�/�� Ñ)'� ���%  �W	� ��& : �/�� 9� )	�i  �Q	� }7¼�~� G �7; ��� , Ì�e� J@&$( /5�	� G � +� J6#'� 9�

� ,_�/65b� _��/&b� :�f#8 =J�^/�3¬313� ,§%�U	�% D�#	� ,�2¬315�=     
��11 1 G:  �{�%   ^ ���   
��12 1 G:    P'"^  
��13 1 G:    C)rv� Z(  
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 �/&�!'7� 9)��1�  �/	� y�� G �#��,  ���%cb� y�� G �´� C)rv�% )6( Z� 9�% �/��(�2� 

 ���% ,Y�)<G ��3� C)rv�( ´�cb� ck�4�  �/&� J�^{%�%!'7� 9)�,¬¬Ù¬1�2319�  :-�
 �/�� +�  �/	� ckP'"�5� ,X�i �F J�^{%�% C)rv� R� P"�[|� G )�% 

 �#	�Jg�:¬¬Ù¬²�546�  

 ���¹¹¹¹r? �6�  �% Ì��¹¹¹¹�# �! ¹¹¹¹ �i �/ Ì� ¹¹¹¹ �� �+¹¹¹¹� Ì��  �G �/¹¹¹¹ Ì	�  �) �{�7�
  

  

   �%¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� �+ �" ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �� B1�  �% � Ì��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹�# ��� �C ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �( Ì(� �6 �J�8�
  

  

 �% ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ Ì' �# �6 �� �% ¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �< Ì� �!  ��¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹Ì# �/  �h¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �[ �"� BP�9�
  

  

   �% �)¹ �<�10� ¹ �� �m  � Ìv�¹ Ìr �) �9�  �G � Ìv�  Ì. �́  �% �/¹	� ���11�
  

  

 :-� �)@8 ��	��12� Z� 9�% ´.v� G 9�)rv� m��13� �/	� G% , �/�� 9�F �p� � 
 �$	� q�< �F P'"^!'7� !'�#= ( ��;$!o	p E=  

                                                        
��1 1 G:    J6'7�  
��2 1 G:     C)rv� %�  
��3 1 ,_ G�'( :  
��4 1 G:  C)rv� Z(  
��5 1 G:    P'"^  
��6 1 G:   Ñ�  
��7 1 G:    N%e�  
��8 1 G:    J6(�  
��9 1 G:  P#[h  
��10 1 G:   Â	�%  
��11 �� Ái�<_ :  

           �4	� Jf" �� _�'ºe� ,��%-c[|� �',  ��	� ���	� �� ��%E8)=   
��12 1 G:   -)$@8  
��13 1 G:   �F  
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���وאj	�ن�وא�5<¡Hوא�-��R�~�oHوא�)��oא%�����א������z2ذא�)�ن��Oo
�م���x`�?و����0א��< �

 �f$"�%�1� /��* � `S�k�2� !$�'k, ¸5��%, J<��%, q��� {,  �i)$8 � c�0% }
 �Q	�!'7� _)�=   

y�k �p�%�3� �� ����4� Y�U'$<� !	�5�  �/	�P�'k ��6� Ð�|� ^�.�% ,C/'�� J6#� 
E$&	�, Z(�7� �f$#8�8� P�8�i P�'�	� D"�F 9�% ,,^�.� 9� E$&	� Ëh �b% ,`S��	�, 

E$&	� Ð�|� ^�.�%, �f$#8�9� `8�&	� `S��	��10�=  
                                                        

��1 1 ,_  G :!	)i: �f$"�%  
��2 1 G: /��*  ��3n�% }'�W* )�% ,=    
��3 -� :1 G�p�% :  
��4 �� Ái�<1 :  
��5 1 G:  Y�U$<�  
��6 1 G:    !$�'k  
��7 �� Ái�<1 :  
��8 1 G:    �f#'(  
��9 1 G:   �f#8 Z(  
��10  �&�$@� ��� Ëh �p� �/	� ����	� y�k% �,  �"�(� P"%/b� G Y�L ���� ,`S��	� �f$#8 ! ��	 ,!iZx� +

 �'i  ")8 ���% P�)5sb� G J<�&	� ��� Û/L !$�'k /��* � �p� o	p �/ X�i% ,E$&	� Ëh �57( _/�� �p�( ,�
9)#�<: � �"�� �f$#8 !  Û/L !$�'k /��* � ?�/''&* !	)i  ")8 ��� E�L% ,!#� ¤;'8 � %� �  ���% ,P"%/b� +�

!��* `L�|�,  �#Wb� o	�F%º�% /�. ���% ,}�����g +� P"%/b� Z� 9��5� ),  9�% `S��	� �f$#'(
 ?Z��&� 9)#�< X)i Z�L% ,!$�'k _/�� P"%/57	,  ?�/''&*  '	%  ���% ,�u �"�( P�8�i !$�'k D"�F 9� � �f$#8 !

 �*� ?�i�U� ,P"%/b� :�f#8  =4¬660−663� ,_�^�8j	�% .^�)#	� ,�14¬118− 119 , ")8 ��{ m���� ,�
�9¬254'�	� ,�� ,E'W�$	�% 9�16¬40�, :µ� ,_�6�e� m��L496� ,3'n)$	� ,�8¬104� P'��h ,

� ,>�i.j	� +� >�#�	�8¬37�=  
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 " :�'4	� X�i ���%9� ��1� )U�	� Ð�|� ^�.�, {% `S�k �f$#8 Z(�2� ,ck"�3�=   

"¸5��%" :!	)i%,  �&�$@b� G 9�F �p�% :-�5�� R �"�( !'7� ¸ �9e ;�f$#8 !  /��
c@8 Y�kv��4�=   

!	)i%�5�"J<��%" : ,o	�F%�6� J<�b� �f$#8�7� ��	� G �.% :��<�	�% ,¤��8� 
 �/	� !#� �E$�8Ã���9�=  

 "q��� {" :!	)i% , �9e ;q��b� 9)#sb� �f$#8 { :-� !$i�(��10� J7�* {�11� ,
J6(%�12� !	)i ���13�q���" :"�14�  �9� ck �f$#8 q��b�=  

 ¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �i)$8 � c�¹¹¹¹¹¹¹¹¹¹¹¹¹¹0%" :!¹¹¹¹¹¹¹¹¹¹¹¹¹¹	)i% �Q	� }"!¹¹¹¹¹¹¹¹¹¹¹¹¹¹'7� _)¹¹¹¹¹¹¹¹¹¹¹¹¹¹�, ¹¹¹¹¹¹¹¹¹¹¹¹¹¹ �W	� :-� � -�¹¹¹¹¹¹¹¹¹¹¹¹¹¹	� c�  

  

                                                        
��1  �� Ái�<1 :  
��2 _ :�� Ái�<1 ,  
��3 1 G: ck  
��4 � ,P"%/b� :�f#84¬663� ,P"%/b� `8�½ ,�4¬589�=  
��5 1 G: !	)i% !	)i% �7� ck G .���* ,!=     
��6 1 ,_ G-� : o	�F% :  
� �7� ,P"%/b� :�f#84¬663� ,P"%/b� `8�½ ,�4¬589�=  
��8 1 G:  ��	� �%.% : ��<�	�% ¤�  
��9  Ì ��	� �< ���a%��� Y�^ :,  �̀ �	� `$F ��� G%  ��� ä.�h �.% ! ¸�b�% /��	� R� -�	� y�s�7	 »��8,  �JK 

 �$8 �/	�� EW� ,c#b� 1��Wb� =Ã��1¬41−42�J<��� ,�=  
��10 G 1: !*�&(�  
��11 :µ� ,_�6�e� m��L :�f#8496�=  
��12 1 G:   J6(�%  
��13 1 G:   X)i ��  
��14 � ,E'7�� 3#� G Æ'7� X�i9¬65� :" ¥q��Ì� ��:  �J[� 9)�@( 3$U( ,:-� E0�)$� ="!")#L   
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=}i)$8===�1� :-� ,!'7� 9;� D�Q8 E$&	�  �'��P# %� 9�F�2� /��W( 9�#K� .��F Y�'	%e� G�3� 
 �W	� ckc�,  9� .���	� }7�'(�%ã���4� ,)7$&8%�5�,  �W	� Ã)7� �f$#8 {% Y�)<% ,c�

� .���	� 9�F �W	� EQ �/	� G c�PL., !*)r�F�6�!#� /�º� %� ,, !���;F, Y�#º�%�7�  !����
 �&h Á&@8 {% ,.���	� �W	� ��{�� J6c�=   

.��0 ^{%� X)$&57	 9�F 9�%" :P"%/b� G X�i,  Y�'	%t( ,P��@&� E$&	�%
E$&	� E's�* X)$&b�, ,/	% ��8 9� �f$#8 {%,  �/	� E��'( Ì)U� 9�% ,� � jz ��8�  J�)U�

 �{� �/	� +� P8,  �Ei� +� { "�6#��9�=   
 �/	� P�W�	� �r� �p�% �W	� +� o	p �)z P8c�=  �'&� �f"�%!$�10�¬¬%¬1�2320�  G

 ��|�y��11� ¸#�b��=¬¬%¬²�547�  

 ?�.��0 X)$&b� ^{%� 9�F 9�%  ?�.��F%�12�  .���77( �)5@&8 9�, U� 9�% ,�)7$&8%� 
0e�% Ri��77( .���	� ��� �/	� �� J6 �&h �k� /	%% c�F /	% {� ��8 � 9�% ,P8
                                                        

��1 1 ,_ G �i)$8 :E$&	� _)�K }=y�) �W	� )�% ,   
��2 1 G: 9�F %� 9�F %� �#	� �� .���* ,�<�=     
��3 _ G ?�/��W( :=y�) �W	� )�% ,  
��4 1 G:  Y��  
��5 1 ,_ G: ,)7$i %�  
��6 1 G:   C)r�F  
��7 1 ,_ G ���% :  
��8 1 G:   -jz  
��9 � ,P"%/b� `8�½4¬588�=  
��10 : 1 G  P'&�  
��11 � ,E'7�� `��)� :�f#88¬324�=  
��12 1 G:  ?�.��F%  .��F%  



 
 

 

 א�&+��א���&�&� 228
 

c�0;  �/	� C{% �� ?ZL. c��	� /L% 9�( }7h �,!��  �� ��8 � 9�% )U�	� !	 �
¬�U7h¬%¬_�88�  �JK ,?�#'58 R@Ø  ?�@Ø }7h !�� }7¼ �� /z � 9�% ,E$&8 9� c��7	

 �W	� >w$<�% ,?�#'58 �8O�% ?�@Ø }7h ·7� �p�( ,c� �8O�%�1�  �q�$<�%  �/	���2�= 
 ��|� G !��� �f"�%y��3�=  

 " :�'4	� X�i �W	� J��F P�'�	� /'�� J�h% �$	� G c� �/�% ,.�f$"� G E'WU
 �i)$8 9�F 9� �f$#'( ,,.�f$"� �Q	� } �i)$8 { 9�F 9�% ,!'7� _)�!'7� }�4� "�f$#8 {�5�=   

�+��K�0א�&��7وא��.������zxد8�ل�א�	< �

 �#7	%Y�@�6� �K.% 9�,  ¥̀ 0�� ��%�@8 �%   
 �³48�7� Y�U'$<� G�8�  �/	� �#7	 �Y�@�9� :9�x2  

                                                        
��1 _ G ?�@Ø ·7� }7h �p�( :  �q�$<�% �8O�%% ,1 G:   ?�@Ø ·7� �p�( Õjz �#'58 �8O�%=    
��2  P"%/b� :�f#8�,4¬644� ,P"%/b� `8�½ ,�4¬588−589�=    
��3  Bl'�7$� !���% .�W$r�%.��0% .��F Y�'	%� X)$&57	 9�F 9�% :,  �W	� �f$#8 {% �)7$&8 9� .���77( ,.��

 �W	�  '	%!'	� `$�8 `S��	�F c�,  m#W'( �̀ h� �� !�'W" G �W	�% ,,.�f$"� X)�8 c�,   �/	� E��'( 9�% ,�
 �'	)	� /h� 9�F ?�")#¡ R  ?�&���, E$&8 9� �ræ7(, % �X/8 ���  �9� +�  �W	��f$#8 { c� , �JK  )� �� :o	p /�� X�i

 ?�/5� X)$&57	 9�F �p�% :P:;@b� G 1Ô� P�W�% c�0 /	%, )7$&8 9� P�W�77(, �  �/	� �%�r;8 %�P8,  , �)U�8%
 �W	� +� o	p �)z%c�, )U�8 9� Ju  '	% � ¸6$"� ,X�� ck +�= � ,E'7�� `��)� :�f#88¬324−325 �

% G !�ZF E0� �$	�� ,`8�64¬607�=  
��4 _ :�� Ái�<1 ,  
��5 1 G:  �f#8 {  
��6 1 ,_ G:  !	)i �#7	% : Y�@  
��7 1 ,_ G:  -� �³48 :  
��8 1 G:   Y�U$<�  
��9  G1:  �#	� Y�@  
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 �K�8 9� :X%e��1�; _�#�	�F, _�)re�%,  ��e�%,  ���	� {_=   

9� :>�Q	� �O	��2�  �%�@8 { � ����3� `0��;  _�#�	�% ,Ñe� �/� m� _�)re�F
��{� �/� m�,  �4	� _�)re�%t	 C)rv� m� qS�& �9e ;y  B%�@� ck yt	 Ñe� 

Drt	�4�  �4	�P&'&�5� �/7	 Y�U'$<{� G !�� Er/$( , ���% ,��67Q� q'&� Ñ� m� �,  %�
��� m� D#�,  ��� %� y� m�, ye Ñ� m� ye Dr� %�, q'&� %�,  ��u X)r^ Z(  J6��

=E$i {% )U� G  

  �#Wb�%} −�� !�. −  �9� �Fp Y�U'$<{��6�  �#7	�%O� Y�@ RxO�:  

 �%�@8 { 9�% ,�K�8 9� � ��¸&�( ,`0�� ��7�  ´�8 9� )�% :�	�K �2 !'7�
 ����Fp  �$	��`'W�; P6L �� _�)re� �� ?�� �³h��8�  ��e� �9e ;  ��t	 Ñe�  ´�8 {

 �$	�� �/�� o	�F% ,`'W�P6L �� C�9�  ��e�,  �j	�%PL%�10�=  

                                                        
��1 1 G:  ´�8  
��2 �� Ái�<1 :  
��3 1 G: ��%�@8  
��4 1 G:   Dre�  
��5  �9e  �)&	� G ��%�@8 � �6�� -�	� `0��	� 9�% ,C �/	� G ���%�<�6#� �Xj�� )6( PL., =J7�� ��%   
��6 1 G:  Y�U$<{�  
��7 1 ,_ G ¸&�'( :  
��8 1 G:  P6'L  
��9 1 G:  P6'L  
��10 . /i% �/	� �̂:X�&( ,o	p +� �8^.  �¼ { �O	� ��� N� À�$ �Fp )	 C���� G �Z�	�% ,� �W�	 _� �X/8 �F ,D� 

 :!	)i !'7�`0�� ��%�@8 �%;  �9e  �Ê	� �U" ��;F ,!*)�K ²�( YX�i !: {% `0�� ��%�@8 � PK.�% C���
X)$&b�, U'( ��� /' ?��0�� 9��	 �Fp ���%�< )	 !c��	� 1O	� :�f#8 =� ,E'7r +� 4¬258�=  
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  �#7	%" :!	)&("�K.% 9� Y�@ ,y�ie� :-�, ,y�ie�(  D"�F o	�	%
¬D#�	�¬Ù¬²�548� N%�% ,V;'< �F Dre� �� N%��1�  ��e� �� – ?�[�� −  ��e y�i� �

 ��e�% ,�6#�  Ì%�N�2� _�)re� ���3� �9� ^ ��b�  '	% ,  �#	�¬Y�@¬Ù¬1�2320�  N%�
 ��	� �� Y�U'$<{�� ��6#� R7U<e� X�L;  �#7	 �Z�	� E� ��6#� EU<� �b% Y�@�4�  P�W�	�

 ?����5� ßE�	%" :!	)&	 ; E$&	�  �{� )U� {%J6��$L�� ")6( ,�6� Á&( ,�u mL�.�7� ���% ,� 
U� �b X)&	�( �8%�@$b� P�W�	�� �/	� �� J6�'W" �8�ræ	% ,P8�8�=   

 ßE�	% E$&	��9�,  �)U� {%  �{�J6��$L�� =  

 �#�8�10� �9� :  �#	� ��u -%�@b� ck `0��	� m� Y�@  �/	� G ´.�% )�% PL.  

                                                           
=  

  -�	�%  �6f8– J7�� ��%–  �� �9�  �/	� ,�Fp �W	� )� �8^. �9e ;y�)  �/�� ��e C  )� �u -%�@b� p� ;DL�r
 �/��  ��e  ?Z[( ,P�W�	� ��  '	 )�%  ?Z0� PK.)	� ��  '	 !")F +� �j	� o	�F% , �9e ;DL�r PL% 

 �j	� )� �u -%�@b�o	�F% ,`0���  '	 )�% ,À%  ��e Dre� �� J �6�( ´.�)	� C�%�@� �/� ¸U" ��7( ,
 �9� o	p  �/�{ ´�* �$	� �0�� ��%�@8 �� 9)�8 9� ?� �W ��	 ÌD�7 �L �. )	 ?PK.�% 9)�* 9� �6'( �³�� !�;�( , , ÌD��

 �qh �u �� ��% �U'$<{�=Y   
��1 1 G:   N%�  
��2 1 G:  ��e�%  ��e�% N%� N%� �#	� �� .����* ,�<�=    
��3 1 G:   C)rv�  
��4 1 G:  ��  
��5 1 G: m�  
��6 1 ,_ G  )� :  
��7 � ,P"%/b� :�f#84¬658� ,�5�7	 CI�$	� ,�13¬6456 :X�i �'h �" ��'&	� �u :J<�&	� ���% o	�� X�i

 �/	�� �/	�� �u ��'i { :`6�� X�i% ,�X��� �="   
��8 � ,E'W�$	�% 9�'�	� :�f#815¬514�=    
��9 _ G, 1: !	)i E$&	� E�	% :  
��10 1 ,_ G: -� �#�8 :  
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 ��6��)6( ,�1�  �8�% ����  �E�7( ,Y�)< Y�U'$<{� P8{% G  �/	�� �)&8 9� J6#��,  9)�8%
 �{� )U� {% ,,ck �� N%�J6��$L�� , P"%/b� `��� ���%�2�=  

  ���%9�F 9� ��3�  ��6�� ´.�% ck `0��	�, !'U(�4�  :E'WU*  

 �K 9�(D  �{� )U� { o	��( P��@&� E$&	�D�K 9�% ,J6��$L��   �'�� E$&	� P#
Y�U'$<{�(�5�  �#7	 �0�r Y�@P�6� �#Wb� !'	� .��� �F , ���% ,!"��� _�� �p� ���% ,} 9� �

È��, EF�%, y2%,  �JK _��,  �#7	 Z(J@i Y�@�7� /5�	� GÒÓ�8� ,J@&$	%�9� 
 �)5@i� 9�( ,P�W�	�, E$&	� �%^�.�%, D#�	� DU�%,  _^�.�% �)U� 9�% ,�u )U� Z(

E$&	�, � Z(Ju )U,  �{��6��$L�� �10� J6��, %��11� �F 9�% ,)U�	� +� J6[�� m� 9
�r E$&	� 9�F% !	 P�W� { EL. ?; D5@i��12� !$#��% !$r��13�,  �/	� �*�r�%P8�14� ,  

  

                                                        
��1 _ G �6( :  
��2 �,P"%/b�4¬658`��b� G .)64b� )�% ,�=  
��3 �� Ái�<: 1  
��4 1 G: !'(  
��5 1 G: Y�U$<�(  
��6 � ,_�^�8j	�% .^�)#	� :�f#814¬111� ,�L��7	 ¸&$#b� ,�7¬126�=  
��7 1 ,_ G �7	 J@i Z( :Y�@#y�) �W	� )�% ,=   
��8  R()��b� R� ��_ :�� Ái�<1 ,  
��9 1 G:  J@&* {%  
��10 1 G:  J6��$L��  
��11  �� Ái�<: 1  
��12 1 G:  D5@i %�  
��13 1 ,_ G !$r�% !$#�� :  
��14  �� Ái�<: 1  
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9�F 9�%  ?�/5� � `z  � E$&	 �{� �'�� P#�1�=  ��	� �� ¸6$"���'��2�=  

U� �p� J6��$L� EQ�%�  �#	� ��� ��	� ���% Y�@� .)F ;^)&	� Á&< P�W�	� �
 �9e  �#Wb� X)i}: "J6��$L��,"  ��� ��67( ,!'7� §/W8�3� J6�'¢ 9%^ !�=  �� ¸6$"�

>�&7	� �#�'� �8�&*, �S�$$	� ��%�4� ¸#�b���5�=  

 ¬�� V;'<%¬%¬²�549�  �#Wb� �ZF)�% ,?�¼Ô }�6� X�L. G%" :!	)i�7�  Y�@"%
 �{� Á&@8 ��6[��� %� �\ �8�,"  �EF ��� :-� =�6#� }#0  

9jh 9;F�9� ´�cb�, P��@&� D�K%=  

 ����10� 9� )�% ,!7�i �� !'�4*�11�  �E�	  �#	� ��E$&	� P�W�	�% Y�@ , {%
¬)U�¬%¬1�2321�  �{�J6��$L�� =   

                                                        
��1 � ,P"%/b� :�f#84¬659� ,P"%/b� `8�½ ,�4¬606�  ")8 ��{ m���� ,�9¬284�=  
��2 � +� !$'��h :�f#8� ,I$�b4¬92�=   
��3 1 G: ���  
��4 1 ,_ G: �4	�!� /W&8 ,:  �4	�1.�=   
��5  �l"% !�ZF" : ?{�L. �)"�F 9�%  �{� Á&@8 � Y�@"% #�� ��� �� /h�)� %� ,m'5�� )U�� ,  ��� �� /h�%%

 �	wb� ^ ���% , #�� ,cre� ��� C^�(� } ��� o	�	%"m'5�� 9%^ ²�$L{��  ,E'7�� 3$( =�4¬111 ,�%¬
����=   

��6 1 G:  )�% V;'<%  
��7 1 G:  EL.  
��8 1 ,_ G �6[�� :  
��9 1 ,_ G: !	)i 9jh 9;F :  
��10 1 ,_ G: -���� :  
��11  �� Ái�<: 1  
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 !	�Q�%�1� �i �p� : �$l�� E�2�  ?�/5�,  ?�����% ?�$r�% ?�$#� ��*%,  �/�Z(�3�  ��
���e� �� P��@&	�, {% �{� )U�  ��	� ²�$L� :-� ,J6��$L��  �#	�% X�L!'7� Y�@�4� ,

!#� J6(%	 :D�K )�5� P#'�� E$&	�, _�jS�h Y�@#	�%�6� ´�c57	,  ���t	 ��8 �
Er/��7� E$i G,  �*� )U� {% ?�i�U�8�= =¸6$"�  

�Aא���Aو�K�¢J��-و��*���`��T�zx�0�.���� �

´.�)	�%�9�  �.)5F!K=  

 �#�8�10� :_�� ��  �qh !	% Y�U'$<{� P8{% G,  �9�(  �j#$8 !K.�%!$	j#� X�11�   
,E$&	�% )U�	� G !	 ��8 � 9�%�12�  �qh  )U�	� G−��� m� D#�F−  {% ,o	�F �6$K.)(  

  

                                                        
��1 1 G: !7K��%=;�r )�% ,  
��2 1 G:  ?�W��  
��3 1 G: /�7(  
��4 1 G:  �#	� ²�$L� ��	�% Y�@ J6'7� X�L  
��5 1 ,_ G�� : D�K )	 !  
��6  �� Ì)�|� �EF% ,m5�� :  Ì) �h , ���h /&( ?�T'� !@U" N� �Jn �� �, ���$ Ìh�% , ?C ���' �h% ?��� ,1��W	� =3¬873,� 

��)h�=  
  � ,E'7�� 3#� G X�i%9¬68 :�" �J[� :9jh  �j	� 9)�<% P756b� Y�|� �#	� �r� :-� ,-� �7F ´�cb� Y�@!="  

��7 1 G:  ?Zr/�  
��8 m���� :�f#8 � , ")8 ��{9¬285�	� m� P'�$�	� ,�� ,E'W�$	�% 9�'15¬514 �W"% :�" :! _�#�	�%

 ��6�� P�W�7	 �ZF Z( ��5$L� �p� _�)re�%,  �qh {% )U� {% ��'i G;  ��e �� ´�cb� 9��h� /i  �7F ,!
 �'�� E$&	� 9�F �p� o	p%"P#= � ,§%�U	�% D�#	� :�f#8%2¬316�=   

��9 1 ,_ G: !	)i	�% : ´. �)  
��10 1 ,_ G: -� �#�8 :  
��11 1 G:   P	j#�  
��12  �� Ái�<_ :  
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 �qh  Ju �{�U� 9� X��� G � ��{��1� ,D#� m� D"�F )	 �� aZ���2�  ���( G ��%�@* �

o	�F �6$K.%% ,)U�	�% µ�W&	��3�% ,�^ �5( P�W� m� D"�F 9��  �� %� �6#�
N� P�W�	�  o	��( ,!	)i +� E5�	�( E$&	�!$K.%"�4�=   

>5��Tא��������.R2ذא��z>��5%-��`�א���Oox��� �

 �W7	%c��5�  9��U�  �/	� �� !�'W"P8=  

 9�(�6�  �/	� G !7Q� 9�F PL. −!'r;F�7� c��	� −  �W77( �/	� }W" c� 9�F 9�% ,P8
!#� /�º� c��	�  − �5�F �5� ��� %� !! − �p��8�  ,µ�W&	� E��8 ,)U�( >��� �� �U�

 �W7	 9)�8% �/	� X)$&b� ��� c�P8�9�  P8/� c��	� 3	�0 )7( ,/5�	� P8^ :-� ,P7��F
;�r�10� 

  �Ei;� %�  �/	� ���j7* � P8�11�  �W	�c��12�= =¸6$"�  
                                                        

� �1� ,P"%/b� `8�½ :�f#84¬610� , ")8 ��{ m���� ,�9¬288�=  
��2 1 G:  D#��  
��3 1 ,_ Go	��( :  
��4 1 G: PK.%  

       � , �Z@	�/�� ��� 12 :�f#813¬121�=  
��5 1 ,_ G: !	)i c�W7	% :  
��6 1 ,_ G: -�  9�( :  
��7 1 G:  R�F  
��8 1 G:  9�  
��9 1 G:  /8/	�  
��10 �~� :1 ,_ G;  
��11 1 ,_ G :�j78  
��12 � ,P"%/b� :�f#84¬644� ,_�^�8j	�% .^�)#	� ,�14¬113� ,�Z@	�/�� ��� 12 ,�13¬123�=  
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����K�Ooxא�&��7?و�א��<א��� ��>5����z>א�	< �

!�'	)	%�1�  �#	� �/	� %� E$&	� G �fP8�2� P7��F, ,/8 m�&F,  �{� BÂ�	 =   

�#�8�3� : �W7	 `L% �p� �H)	 .�'~�( l�� +� µ�Wi c�  �W	�¬c�¬Ù¬_�89 �

:�8��� R�  �l$i� Y�� 9�  �W	� >��� `7x 9�% ,>��� ���� 37 �/	P7��F P8,  ��.%
 �H)	�  �W	� G¬37¬Ù¬²�550�  �W7	 P�7W� �\c�, o	p E�(, (� ��;  �W7	 370� c�
!7�(�4�=  

 P8�#�� D"�F 9�%�5�  �W	� Y�[�� �� )[� +� c� −��ck %� ,/'F −  �H)77( ,?�/5� 
 9� !	  '	% ,P7��F )[�	� P8^ +� !	 3	�W8 9� !	% ,>��� /8 m�i R� .�'~�

}�8�6� �Ei� +�  �/	� �� �#	� G { ,P8 U, )[�	� G {%,  �{�Â�	 �7� >��� �� /z { 9;� ,
 �#	� P8/� �U8 �� ,/#� �#	� G  U U, ¬)[�	� P8^%¬Ù¬1�2321� )[�	� G�8�  %� m�&	� G

 ���W	� Â�	 �Ei� �r� ���( ,  �/	� �� ���W7	 mU�� P8 µ�W&	� ��, o	p !7(�9� ���% ,
 �H)7	 .�'~�  ���W	� ��^ ��  �'h ���% ,?� �W	� _�� 9� � ��� .��� P8�#����10� ¹¹¹¹� �6'	�¹¹¹¹¹¹¹  
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��3 1 ,_ G: -� �#�8 :  
��4 � ,P"%/b� :�f#84¬644�=  
��5 1 G:    P'"���  
��6 1 ,_ G)U�8 :=y�) �W	� )�% ,   
��7 1 G:  Â�	�  
��8 1 G:  -)[�	�  
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��10 1 G: (;.��=y�) �W	� )�% ,  



 
 

 

 א�&+��א���&�&� 236
 

>k52ذא���*�א��z��x�-�I���������T� �

aZr�1 �!7$i, !�0��7(=   
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 �qh  �H)	� 9�F -�	� .�'~� ���3�  �W	� C�'h G !	 ��� �W	� _)5� Xj�"� !�e ; ��� �"�% , �
 ,!K.�)	 E&8 �% ,!�0��	 :X�i ?�6'�#*�4�  �9� +�  �$	� �@	� E'WUY�U'$<{� P8{% G q�� 

V;8�5�  �9�% ,�#�  �j	�PL%,  ��t	 C)rv�%, C �/��%�6�  ��t	,  J�h% ,!'( Ju Er/� {
 �#	� ��65��F Y�@ q�< �'(=  

 G X�i�7�  �4	�" :1.� !'7� .)s�57	% −·	�� ck %� ?��	���8�− )U�8 9��9� �� 
!�^�10�  ?�/5��11� r %�� ?; �� ,)U� 9)�8% ,;�~�  G }7$r�% ,aZr Z� !Q7K ��

1���,  �4	�%J$, !n�� %� !"/� �� E'" ��%, P�n�)	� G J<�&	� ��� ��L;(�12�
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��2 1 ,_ G: -�  9�( :  
��3 �� Ái�<: 1  
��4 1 G:  ��#* ?�6   
��5 1 G:  _;8 Y�U$<{�  
��6 1 ,_ G �/��% :  
� �7 _ :�� Ái�<1 ,=y�) �W	� )�% ,   
��8 1 G:  ?��	�� ck   
��9 1 G% ,}�8 :_ G  )U�� :  
��10 1 G: �^  
��11 1 G: /5�  
��12U	�% �#@	� G P�n�)	� " :P�n�)	� )�% ,Å	/�e� 9�'7< �� `'�h �� o7b� /�� 9�%�� °� ���Ý	 "!&

 .^�W� G _�<�.^ :�f#8 =��	��� !&U	� `$F _�6�� �� �$�8% ,P'�	��� ¤.�/b� Y�.� m¢ E��� y�$F
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,)U��1� �r 9�F !#� ?; !�#�% ,?�/5� %��2� ,ck"�3�=   

 �̀ he�%�4� /�� G X��� �r��5�=  

  Ì%e�%N�6�  �H)	  �W	��r;8 9� ,/�� E$i �p� c�  �� P5'&	� !	 �l$&8 {% ,!7$i �  !	
p� ,!7Q� ?�/�� E*�&	� 9�F 9��7�  �W7	 mU" { �R�$8 9� ���#8 9�F% ,µ�W&	� G c� �r� 

 �̀ h� ÄU	% ,X��� ¬J<�&	� ��� ��¬%¬²�551� P"%/b� G�8� �#� �F�9�=  G !��� �f"�
 �4	�1.��10�=  

y�����`��zx�[א# א�Kא�&�5ص��~� �

 �l$&8%�11� 8 �� �q ��$@b� �� C�L;� a��=  
                                                        

��1 1 G:  )U�  
��2 1 G:  !#�� %�  
��3  c��	� 1O	�� ,���6�	4¬125 ����% 9)4L��� ��� X�i% ,���� ,�Ù¬ :·�0�% a"o	p !	 �)z {="  
��4 1 ,_ G: !	)i �̀ he�% :    
��5 1 ,_ G,/�� :  
��6 1 ,_ G: -� N%e�% :  
��7 1 G:  �p�  
� �8 � :�f#84¬664�=  
��9 1 G: �#� )�  

          b�% �#W ?�[�� `L�|� ��� o	p G m�* }�L :�f#8 =_�6�e� m�, :µ�496�=   
��10 !���% �/&* �'( J<�&	� ��� X�i }'F ��* {� :�:  �Ei;� !	 3	�W8 {  �/	� �� �{� o	p ��% ,P8 �9e   �#	� G !	 �f

>��� �� µ�W&	� ��* 9)�8 /i ��	 ,X��� �r�, X��� �r�%,  �c( ,!'7� �#sb� +� !M��L G C^�8�
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 /8�8�1�  �9�  �l$&8 1%�sb� µ�W&	� a��8 �� !	; !(��8 /h� EF  '	 p��2�=  
  :�Z@	�/�� ���"P	�/�	� E�� �� 9)�8%"�3�=   

" :�'4	� X�i Ì%e�% �l$&8 9� N 9�#K�, "/h�)	� �U�8%=  
  ��$@b� C�L;�" :!	)i% �q"�4��Le� !	 m(/8 :-� ,�5�  �9;� ,/#� �� |� �q !	,  ���%

.)64b� )��6�; p��7�  �qh G `L�)	�  �$	� >���R�5 E�( /i%, /S�� ��� m�&	�%�8�=  

�z�>د �ن�?��(����>�������&T�7�&א��x� �

JF��7	%�9�  �̂ .�10�  �H)7	 Á&( E$&	�, ���	� �� ��%�11�=   

.)64b��12�¬¬%¬1�2322� �Fp ��:  �9��13�  �@	� �̂ �8 9� !	 �)z 9��7  �H)7	 E$&	��14� ,  
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��2 � ,P"%/b� :�f#84¬656�  
��3 � ,_�6�e� m��L +� !h213¬129�=  
��4 1 ,_ G �q�$@b� �� :  
��5 1 ,_ G C�Le� :  
��6 � ,P#'5Q	� �� �)�� /&� :�f#83¬1105c�� ,� � ,� ��6�	 I$�b�5¬253�=  
��7  �� Ái�<: 1   
��8  ��	� X�i� ,!$'��h G ��'�4¬95 :�" �9e  �$	� >��� +� `L�)	� E� :aZ~� ;4#� %� !@U" �� R�5
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��9 1 ,_ G: !	)iJF��7	% :  
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��11 1 G:  ���	�  
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 �)U8 :-�E$&	� G µ�W&	� !	 »,  �l$&'(  �q ��$@b� ¸6#8% ,!@U#	�1�  ���	� ��
>����,  �$	�%/8/4�2� !7$i PU0 G,  �$	�%!� E'Q5�3� �N)* 9�( , y�̂ � ���v� 9p� c�� o	p 
 �/&* �F��4� �̂ �8 {% :-� , !'	��5�  �#	� 9%^ ��=1�L% m�i ��  U  

xא�&�5ص��O8X3�z� �

����¡د�?و�אQ ��?و�א�¡�zO8Xx0א��< �

  �rw8%��6� ^�	,  ß�h %�=   

�#�8�7� �9� :  �#	� 9%^ �'( /8�8 >��� �rw8  U��8�  ��|�% ^�	� ELe ;!0�Wi ,
/8�8: Rx�Ub�,  �	� Ì8���9�  �̂ w'( ,_)b� �6'( >��� +� ¸4�-�10�  �#	� �r� N� �'(  U

 �l" /i% ,��%^  �$	� +� o	�� �Â	� G cr; �4	� ^�7	 Pi/8/�11�=  
                                                        

��1 1 G:  �q�$@b� ��  
��2  �$7	 ���% :_ G1 G% ,/8/4/8/4	 ���% :  
��3 � ,_�^�8j	�% .^�)#	� :�f#814¬121� ,P#'5Q	� �� �)�� /&� ,�3¬1105� ,¦�~� 12 ,�8¬24�=  
��4 � ,P"%/b� :�f#84¬660:�6'(% ,� "  ��^w8 :o	�� X�iJ6'7� Y¦ {% 9) "%/b� `8�½ ,� ,P"4¬609�=  
��5 1 G: !	  
��6 1 ,_ G: !	)i �rw8% : �  
��7 1 ,_ G: -� �#�8 :  
��8 1 ,_ G �rw8 9� : �  
��9 1 ,_ G:  �7	��8�=y�) �W	� )�% ,  
��10 1 G: -/'(  
��11 � ,P"%/b� :�f#84¬548� ,P"%/b� `8�½ ,�4¬453 :!W"% ,�" o	�� X�i :X�i−�� !�.− §Ú ��% :

 �/� G^�	� C ��( , �rw'7( ,,/8 D���i 9� _)b� !'7� }' G 9�F 9�% :J<�&	� ��� X�i ,o	p /�� N� ���v� ,�
 ��|� !7Q� ,�.;( ,^�	�F !()r !� a��8 ���="  
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 BY�7F�1�=   

  �9�(�2�  �$	� �/$� ,/�� 9)�8 cr; �/	� !L ��r �� ;Y�	� N� ?��#�i .��3�  �8/h ��
� �s" �j	� /	�r �� J7@��4� "�� X)<. 9� − �+0 �7<% !'7� �� J− ¸�  �l$&8 9�  ��

 �$h 1����6$#8 ¸"�5�=  

                                                        
��1 !	)i :1 ,_ GY�7F :  
��2 1 G% ,9�( :-� :_ G-� : �$	�( : cr�  
��3  �/	��#�i .�: � -/6� �� /�� �� �5� �� �� ;��@|� )º� �/	�:P#< /	% ,�#�i .�306ª ���$� 9�F , ? ��  G

!&U	�, _�Y��&	�%, �8/|� P(���%, -)��	� J<�&	� °� �� m5< ,!77�%, /��0 �� ¸'¼%,  :!#�% ,�¶ck%
 �4	� �@|� �� /5�>��', �Z< �� P�W�0%,  �Ë	� P8%��� )º�%�8, J�ck%!U':å* �� , �@	� y�$F : ,�#
Ò ,�¶ck% E7�	�%:_385ª� ,����7	 Ù�U|� C�F�* :�f#8 =Ó3¬991 −995,�  ,YZ�#	� �Z�� c<

�16¬449� ,�/�	�� ,cQF ��{ P8�6#	�% P815¬461�=  
��4  �j	� J7@��s": ��/	�r )º�;  �j	� ��%j�b� C�i�i �� /	�r �� J7@� ?�i%/0 9�F% ,P�� !'&( ,�s"  cQF

J7<� �� /8� �� �%. ,���%e�,  �j	�%-��, L ���%¾8�, `�% ��� :!#�% ,J�ck%, o7b�/��%  ��
 �4	�% ,9)4L���,J�ck% ��(� Ò:_179ª� ,-j57	 X��	� `8�½ ,�f#8 =Ó27¬508 �Z�� c< ,�

� ,YZ�#	�8¬176½ ,�� ,�sh ��{ `8�6$	� `8�10¬128�=   
��5  �/	� !L�r�� ,!##< G �#�i .�4¬74 �/	�% ^%/|� :y�$F ,� :�8/|� Ji. ,_�8"3121" ,% G �&6'�	�

 �@	�� ,���	� �#8¬117 :�8/|� Ji. ,1��� �� µ�W&	�� Y�#Q$<{� G  Y�L �� y�� ,1���� y�$F ,�
"16115"  :ÄU7� �JK" ¸� X)<.  ��� –  �+0�� !'7�  J�7<%− 9�  �l$&8 �� 1�L ¸�$h  ��8 ,"!�h�0 

 :X�io	�F%" ,�%. J7@� �� /	�r ��n /i% ,6#� ,/h�% ck !U%�^ )º� J� :!##< G ^2¬50 )� :X�&( ,�
}'�n"� :`8�6$	� G �sh ���% ,8¬129 �j	� G �5Q'u�% ,�� :/S�%2¬162:X�i ,� J7@�"  /	�r �Ì�

 ��h ���% ���(� �4	� !&�K%% ,,ck% /�� !U ��n ��s" �j	�9�  ß- �/ �� �� /�� )º�%," ��� X�i%  :!�.�* G R��
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 �30 9�( ,!L% ck �� ¾8�L ��� �� �8/|� �@h �8/h )6( ,`'�� �� %�5� �� ¾8�L ��� ²�<" ,
 :>�F³	� ��� X�i%" �/48 §�x C �/� �� -%. /i ��� ��6(  ?�[�� �6[��" ,�&6'�	� �#< +� �&#	� ��)�� =
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!$8/F�3� �r ?;, PUS�sF )	%=  

  �[	�c5�4� !$8^ G�5� : �� �)6Ub� 1��� +� /S�� �/&* ��=  
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��1 1 ,_ G: -� �#�8 :  
��2 1 G:  �r� p� ���  
��3 � ,���6�	 I$�b� c��5¬255�=  
��4 1 G: ��  
��5 1 G:  �&8  
��6 1 ,_ G :!	)i   mn�b�% :  
��7 1 G: ^)L)�  
��8 1 ,_ G: -� �rw8% : �  
��9 1 G:  �̂ w8   
� �10�� Ái�<:  1  
��11 %� ,!�'�0 G J7@� !L�r� �8/|� ���3¬1322,^%/|� :y�$F :�  !@U" +� a³�� �� :y��

 �j	��¸"�8/|� Ji. ," :1695," !'º� �� C/8�� �� 9�'7< �8/h ��  �Wi �Fp 9� /��C.)64b� j��� P,  JK
 :X�i" �JK �8 :D	�&( ,^�e� �� /��k �� C���� !*Y�L  �6x ,�� X)<.:X�&( ,>� o¼% .���L,  -�U�$<�(

��, !'	� °)*%,  :X�i ,o	�� ��� �j��� �_^�̂ �. �F >�̂ �̂ �� �* 9� /8�* ��.� :D	�&(?��p ��%,  ��� :D	�i +�h �
 �j	� ��:X�&( ,¸" :�u X�&( ,J�" :D	�i ,?D"� o#�� G �� ��[* ¸$h .�W�e� �� EL. �67U�( :X�i ,

= 
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 �8/���	�P�1�=  

�Hא�O8X3�zאxא�� 
��Z],�Kא"A� �

C{�)b�%�2� a��xe� G,  �/�F� �8�3  ��6'7� ./&8 �,  �/�;� Õ/�% }� �=   

 �#�8�4�m�i !'7� `L% �p� :�5� µ�Wi G a��x�, ¬}'r%¬%¬²�553� �� !'7�
 G �6��i ���( ,�Zu� .)( ��U* �!'7� §,  �rw*%C{�)b� �,  �/�F� �8�6� �6'7� ./&8 �=  

  �/�;� Õ/�% }� �, �)6U��7� }� �"": )	�8� }'r�9� CY�/�	���10 � �/�e�� ,
 �}re�� �/�8 !"�( �/h �)6U�% ,� �8�11� :P&( �)� �)6U��12�=  

                                                         
=  

 ¸M;( :X�i ,D�n% ¸$h ���#	� − �+0� ��  �7<% !'7J−:X�&( ,  �8/���	� D�n% /i:X�&( ,P �6¢�" { �p�, 
% ?�c�0 ��/	% ²/" !�n�8 �� !	  '	 �H� :X�&( ,.�W�e� �� EL. ��&( ,  ���" �8 !��n. �6¢�( :X�i ,��="   

� �1 �8/���	�%P �'º� :E'i% ,P�'�< �65<� 9� E'i :)#7	 _��7	�% Y�<e� `8�½ :�f#8 =`'�~� �¶�Fp ,P-%, 
�2¬373�=  

��2 1 ,_ G: !	)i C{ �)b�% :  
��3 1 ,_ G N��* � :  
��4 1 ,_ G: -� �#�8 :  
��5 1 G:  m�&	�  
��6 1 G : �/�F  N��* � �8  
��7 1 ,_ G �)6U�% :  
��8  ��� :_ G�� P�i�< ")	 " ,)	 !  1 :  
��9 1 G:  ��� }'r%  !  
��10 1 ,_ G P8�/�	�� :  
��11 1 ,_ G� : N��*   
��12 �)6Ub� �X^ �� )� :  �7	� !'7� �E� G { ÄU  �#	� ?�&( �)� _)�@b� 9)�8 9� )�% :P&( �)� �)6U� N� J@&#8% ,q� 

 �5@8% ,J�|� G §)�#57	,�#�� :-� ,y��~� �|% y��~� �)�( ¸=  
= 
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 EL. R58 >��� m�i )	 �F, X�� m�i%�1�  �6��&� !'7� }'r 9�( ,�r�
9�'	 �)$��2�  �r� �/|� /h� cr;$F ,�6#'� C{�)b� _�§Ú )7( ,a)~� m� �8,  m�i%

EL. R58,  ,/8 m�&* �q|  �Â7	 �� �qh Á&<% ,Pi ��^«�,  )	 �F ,µ�W&	� )�%
D��p�3� -%�@� ,/8�4�=  

  :�'4	� X�i" �&|� 9�F )7( �$	�� ²�i� ��^« 9� N� �f" ck �� �6#'� PS/�  
�r«��5� �6'7� ./&8 � 9�( ,�6#��6�  �Ur;� �/�8�6�7� �&|� 9�F 9�% ,� 9��8� ��^«%�9� 

 �q�� �/�8 � �� ?�&7�,  �}r� 9�F Y�)<  �/�� %� �qh J8/&$� }� � �� , ���10� { 9��11� 
!'7� �)&8,  �qh +� �)&8% ��^«��12�!#� �rw'( ,,  �rw8% �qh �  { �r� Di)	  ��

 �W	� m'¢ G X�|�% ,!'( !'7� a�� ��� .) �&|� ²)5¡ +� ./&8 � ! ���% ,R ./i 9� �
                                                         

=  

   ?�U	�£ !#� _)�@b� 9)�8 9� )�% ,PU	�£ �)6U� :>�Q	� J@&	�% ,J�|� G §)�#57	  �5@8% E'	^ ¸
y��~� =� ,I$�b� 9�'� :�f#82¬432−445,>�F)47	 X)�U	� ^��.� ,� �2¬37−38�=  

��1 1 ,_ G 9�@	 :  
��2 1 G:  �'	 �)$�  
��3 1 G:  `�p  
��4 � ,P"%/b� :�f#84¬548−549�� ,P"%/b� `8�½ ,4¬454�=  
��5 1 G: �ræ	  
��6 1 ,_ G: �6'7�  
��7 _ G �Ur;� : �6  
��8 G1 :  N��* �  
��9 1 G:   ��^«�%  
��10 1 G:  N��* ��  
��11 1 G :  {�  
��12 1 G:   ��^�  
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9��rw'( �6'7��1�  ?���=  ¸6$"� �#	� �� ¸#�b�� �4	� �� E&1.��2�, ¬�8�&*%¬%¬1�2323  �

 �4	�=�'  
  �/�{ ��	% Y�#Q$<� ���3�  �"�( y.��b� /8 �rw8 { ! �9e ;_)b� !'7� }'r )	% � 

,^%/h /h� E$&	��4� =  

�#�V2�XאQ م���g�I?�`��T�z�>�C�x<אً �

X)r/� {�5� ��|�=   
�#�8�6� : �9� E$&� ,ck +� ¸#L �p� >��� 1�L %�  U", ��|� Er^%,  �"�( { !

 �rw8!'7� µ�W&	� �, ���|� /s@b� �� À��%, 8% �l$&  Ì �� 9�F Y�)<% ,!#� �� �� ?��
{,  �sh ��� �f$#8 {%!,  �#Wb� �ZF ���g%}:  ���^%/�b� ��|� !�7� =  

Aא�-��`���.R�zx�0�.���� �

 Á&<%�8� 9��U� EL., �i��	�F=   
                                                        

��1 1 G:  9�p)'(  
��2 � ,���6�	 c��	� 1O	�4¬126���� ,�Ù¬%¬=  
��3 1 G: Y�#Q$<{�  
��4 � ,P"%/b� :�f#84¬552�� ,P"%/b� `8�½ ,4¬457� ,3'n)$	� ,�8¬114�=   
��5 :1 ,_ G  !	)i:  X)r/� {  
��6 1 ,_ G: -� �#�8 :  
��7 � ,_�^�8j	�% .^�)#	� :�f#814¬226� ,E'W�$	�% 9�'�	� m� P�'$�	� ,�16¬77� ,3'n)$	� ,�8¬114 �  

   :�8/|� 12 G »�'� X�i%��|� G �7$&8 q<�)(  Ø :"F� Î Y�L% q<�)U	� Y{w� E$i �8^�he� �Q
G  �EF E$i !'7� ¤�&'( ,��|�  �JK ,ck Î %� ,!'( �6h³L� �� !� ^%/|� P��i�% ,!'( !7$i `z ��  ,!'	� ;�

 �4	�% !���0�% o	�� X)i ���%�(�� �¶ck%"� ,J7�b� X�F� :�f#8 =4¬208�=  
��8 1 ,_ G :!	)i   Á&<% :  
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J7���1�  �9� �G JS�&	 ²�)�� PKZK X)$&b� �^:  

 ���Á&( X�L. �=   

 Á&( Y�@" :>�Q	�=   

 �	�Q	� ?��� Y�@"% X�L. :=   

Aً�h��Z��#2ذא�)�ن�א�WVא"و���z�xא�5�� �

 �#Wb� �/�( �p� )�% :X%e�� }�U� ¬EL.¬Ù¬²�554� R8%�@$� X�L. ���2�  G
 �/	�PL., J6'#� %� ,Á&( X)$&57	 R#�F�3� Á&(, k %� ?�" �)r�J�c; ���e�F, 

H�)b�%�4�	 ; �#� �/	� G J6 �9�( ,Y�)< PL. J6#� /h�% )U�� Á&@8 µ�W&	��5�=  

  ���%PL.^ ,ck �� Xj�� G��	� 9�F 9� ��6�, )U� G !	 �ZF Z(,  ,,ck {%
m�%�7 � �/	� G Y�)$<{�PL., %�U� J6[��,  J6#� �&� �b 9)�8 `'W" ./i }�8 �%

!��8� -�	� ´.v� ��  �W�/5�	� P8^ �� !�9�, V;'< �F  �#Wb� �ZF ��}�10�=  

                                                        
��1 1 ,_ G: -�  J7�� :  
��2 1 G: �8%�@$�=y�) �W	� )�% ,  
��3 1 G:  J\� %�  
��4 G1 :  -%���%  
��5 � ,P#'5Q	� �� �)�� /&� :�f#83¬1109�:µ� ,_�6�e� m��L ,498�=  
��6  �� Ái�<: 1  
��7 _ G ���% :  
��8 1 ,_ G!�'W" :=y�) �W	� )�% ,   
��9 � ,3'n)$	� :�f#88¬121�=  
��10 :µ� :�f#8250�=   
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�א��z>Gא�5<��n0�+%�Z��#ن�א�(�W��%���x� �

 �#Wb� .���% �#7	 }Y�@�1� ¹¹¹¹¹¹¹¹¹¹� Á&( %" :D#�	��2� )U� G Dre� �� N%�,  �/n%",  

 )	%�3� �½%�<�4� ´�cb� G�5�, )U�	� G ��%�@* Z(�6� E$&	� ��,  `7x G {%
�Dre� 9%^ D#�7	 �6'( X)&	�( ,E$&	�7�=  

 " :�'4	� X�iDre� �� N%� D#�	�%,  ;m'5�� �� y�i� �6( ,��ck ��%
 ��e �/i ?��Fp D"�F )	 � ��	� +� D� �/&* �#�% ,.)F �− ?�[���8�−  ��e ;´�"v� +� ¸Q�� �

 �EF% ,�/�� ¸Q�� m� ¸��i ck %� _�)r� �� ¸��&	� m� �ZF �u { �/�� ��� �{� , 
 ��e�% D#�	�  �'< �6(9�, ()U��9�  �EF C/h�%�10¬�¬Ù¬1�2323 � ��e�% D#�	� ��  �j78 {

�r«��11� �9e ; `s¼ { ��{��12� ye�"=   

DU� 9�%�13� JF�|� �f" _�#� �� D#�=   
                                                        

��1 1 G: ¤�#7	  
��2 1 ,_ G: !	)i D#�	�% :  
��3 1 ,_ G: -� )	% :  
��4 1 G:  ��%�<  
��5 1 G:  ´��b�  
��6 1 G:   }�	�  
��7 � ,P"%/b� :�f#84¬658�� ,P"%/b� `8�½ ,4¬606� ,_�^�8j	�% .^�)#	� ,�14¬102�=  
��8 1 G:  ?�[��  �/&* �  
��9 1 G:  )U� G  
��10 1 G ,/h% :   
��11 :�f#8 � ,_�^�8j	�% .^�)#	�14¬105 ,�� , ")8 ��{ m����9¬283�=  
��12 1 G:  `z {  
��13 1 ,_ G: !	)i DU� 9�% :  
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�p�%�1�  ��	� E�� �� EL. J7<� %� ?�/5� E$&( ,P�W� !	 a��8 { EL. %� ,P�
!"��� _��, #� ��*%_�,  ��67(  9�( ,�7$&8 9��U�  ��6[��,  ¥��� `7x%  G �f" E$&	�

 �@	� o	p,�[�� E$&	� %� )U�	� ��. 9�( ,?{/� 9�F 9� ^�6$L{�� 9��7�2�=  
  ��e :-�P�W�	� P	j#5� !; =�&� �� X��� D'�	 ´�8 p�  
 9��5� )º� X�i�3�" : ?{/� ���v� ��8 � 9�(,  �R�* -�	�(�4� 	 E'�< { 9� H N� !

 �{� ,E$&	�!'( /7�� 9)�8 9� �5� X%/� P��¢�6��%�f" 9�( ,,  ,�)7$i E$&	� �%�.%
¬y�#� 9)�)#8%¬%¬²�555� �@	�" 9��7�7�=  

�א��z>Gא�5<���Aً�hא���2ذא�)�%�W�G���n0�+%و�x� �

X�L. G%�8�  �{� Á&@8 � Y�@"%�\ , �6[��� %�=   
��¹¹¹¹¹��9�  �Q	� J¹¹¹¹¹@&	� )¹¹¹¹¹��¹¹¹¹¹b �¹¹¹¹¹	��10� ¹¹¹¹¹	�� �)¹¹¹¹¹&8 �/ X�¹¹¹¹¹L. !¹¹¹¹¹'( m¹¹¹¹¹5$L� �p� )¹¹¹¹¹�% ,�  

  

                                                        
��1 1 G: -� �p�% :  
� �2� ,P"%/b� `8�½4¬607,� �,.^�)#	�14¬196− 198�, � ,Ccr�	�12¬410� ,E'7�� 3#� ,�9¬79�=  
��3 9��5� )º� : �Z�	� c��	� ���v� )�P� É�U	� ��)sU�	� À�sh °� �� ¸@'� �� ¸<)� ,9�%c&	� ��� ,

 �&U* ,��	���Å��&	� �@|� °;� !, �'0e� /5�%, ¶ck%� �� ���x �� /5�% ,É)@	� q'$� :!#�% ,
:P#< /	% ,P��¢% ¤%%�x363ª� , �: �$	� y�$F }Ò ,P"%/b� +� q'	�� :_430ª ,�.�/b� `'*�* :�f#8 =Ó

�7¬243:µ� ,`��b� À��8/	� ,�422�=   
��4 1 ,_ G �R�$8 :    
��5 1 G:  �6'(  
��6 1 G : ?{%/�   
��7 $	� :�f#8/''&:µ� ,355�� ,�6&U	� I$�b� ,10¬73� ,3'n)$	� ,�8¬123�=  
��8 1 ,_ G: !	)i X�L. G% :  
��9 1 ,_ G: -� ��� :  
��10 1 G:  ��  
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 �#	� ��	 ,Y�@"% ��	� �� PL.^ +�� Y�@ �/&* �� ;X�L ��� � ��  ��F �p�  ��	� PL.^ G X�L
 ��� R#�% _�#�F ��u �ZF { !  ��	� m��8�	� X�L�1�  ��6$L.^ G)U� G { ,, E$i {%�2�=  

  �#	� D"�F �'h% :-� ��	� �� PL.^ +�� Y�@ ��6�� RK.�)	� X�L,  Z(  
 �{� µ�W&	� Á&@8��� ²�$L� %� ,)U�	� +� R&8�U	� ²�$L�� �3�  ��	�X�L�4�  ���%

 �#	� ��	� 9�F �p� o	�F% ,)U�	� +� Y�@ ��6�� RK.�% ck X�L, P��@&� E$&	� D�K%,  Z(
 �{� )U�X)&	�( �U7$r� 9�% ,R&8�U	� ²�$L�� �5¬Ù¬_�¬�89� �6#� E$&	� ^�.� �� X)i�6�=  

 ���%  �'�� E$&	� D�K 9�P#,  ��6�� P�W�7	 ´�c� {%,  _�)re� m� _�#�	�F
P�W�	�%,  ��6�� P�W�7	 �ZF Z( �#Wb� �ZF �� �)6U� )� �F ,}�7�=  

���R�����5-��`�د%��,����T��C��א��£�:��.R2ذא��z��x� �

�6�%�8� ���	� Á&<�,  B/5� P8^ �� !�'W" �&� �57(,  ?��@i )	% ,!K.�F  ��
% ,!@U"X���F !K.�=   

�6�%�9�  �� ���	� Á&<� �7�* !	 � �� !�� %� ,J �7�* !	 �J , 9� :o	p X�Q�  

  

                                                        
��1 1 G:  �8�7	  
��2 1 ,_ G E$i G {% :  
��3  �� Ái�<: 1  
��4 1 G:  ��	� ²�$L��% X�L  
��5 1 G:  X)&	� G }7$r� 9�%  
��6  � ,P"%/b� :�f#84¬645�=  
��7 :µ� :�f"� 228� �/&* �'h ,,�� D�  :!	)i /#� E'WU$	�� P:;@b�" �#7	%�K.% 9� Y�@="  
��8  �9� m� ,�¶  :!	)i :_ G J'&$@8 { ¸#�b�, !	)i :1 G%  �6�% :  
��9 -� :1 G �6�% :  
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9��Fp 9�/	% X)$&57	 9)�8�1� ( ,D#�%�U�  ��	� /h�¬D#�77( ,�8�F¬%¬1�2324� 
 ��	�%�F�2�  �/	� �� �6�'W" �r«� 9�( ,P8�U� 9�#�{�,  �� �p� ���% ,D#�7	 Y¦ Z( �U �) �

 9�F )7( ,P�(^ �*�� �¶)U�( ?�c�0 R#�{� /h� 9�F )	 �F ,?���U�  �JK ,c��	��3�  9� /��
 �W	� ·7� c��U�  − ?�[�� −  �Wh 9�( �9e ;Á&@* { D#�	� P  �W	� ��{� �"� c� �� Á&<� �

 �*�*`�4�  ��&* 9� /�� X��� �� !	D#�7	% !	 X��� .,  �*�* �� Á&@(&�% ,!	 ` � �*�* �� `
)	 o	�F% ,�u D#�7	 ¬��ck% PL%� �� ��ck PK.% D#�	� m� 9�F¬Ù¬²�556�  J6(

 �/	� G 9)7r�^ �Wh E�7( ,P70�|� P8�6#� !$�5�=  �4	� �8�&* �� ¸6$"�=�'  

  X�i%– ?�[�� −  �5�!	)i +� /�6� :P"%/b� G " �p��U� R#�	� m'¢,  Y¦ Z(
	 �#7Y�@�7� , �'&� )6(}�8 9;� /�8�  �EF h�% .)( G )U�	� !	 �� ���% ,/ )	 ��U�  �� ���

 �JK ,o	p !	 �&� �� ·7�, %�U�,  �Ë8 Z( �6�� �� �p�9�  ��e ;PL%�% Dr� �� X�� !
 �%e� )U�� D�KX"�10�= ¸6$"� , ��|� �f"�y��11�=  

                                                        
��1 1 G:  ? ��Fp /	%   
��2 _ G7	% : ���F  
��3 �� Ái�< _ :  
��4 1 G:  ��*�*  
��5 � ,�Z@	�/�� ��� 12 :�f#813¬153�=  
��6 1 ,_ G X)i :  
��7 � ,P"%/b� `8�½4¬605�=  
��8 1 ,_ G)U�8 :=y�) �W	� )�% ,   
��9 1 G% ,�6�� :_ G !�� :  
��10 � ,_�^�8j	�% .^�)#	� :�f#814¬107�=  
��11  :�f#8� ,E'7�� `��)�8¬328− 329�=  
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  �'� D��i �p�%" :P"%/b� G X�i )U�( ,_�#�% 9)#� X)$&57	% ,?�/5� E$&	�� P#
 ��u ��� {% ,_�#�	� +� jS�L R#�	� )U� G R#�	� m�,  �/	� +� �)U� 9�( ,��'i {% P8

 �#	� �6'( Er^ �� �S��( +� D"�F% ,Y�@ − �j�  �EL% − ái%�1�  9�( ,!#8^ �6#��U� 
 �&h Á&< R#�	� �� /h�% �/	� �� !P8,  �'&� D"�F%&� �� R� �6$ ��S��U	� +�, 

 �j	� o	p G Er/8%"��ck% PL%�2�= =¸6$"�  

�ًI�5,�¤و��`��T�z�ً0אqhو�?�-+.%�~�R�x�-	�� �

 :!	)i%"!K.�F" ,���	� Á&<� �6�%" :!	)&� !'�4* ��� :-�,  �Wh �&� �57( !$
/5� P8^ ���3� �#�	 :-� ," �'&� ! J6#� ��i �� �8�	� Y�'	%e� �� �i��	� ��8 � �p� �� /

 �/	�� ���% ,N%� )6(  �J6#� 9�F 9� �, E$&	� !7(=  �$	� G !	�i3'n)�4�=  
 :!	)&(  ��4� ��� ,"!K.�F" �� !��5�  m'¢ ´.% �p� >��� ��Ò µ�W&	� !'( Á&@8

!'7� -�	� µ�W&	�; µ�W&	� ��� ´.% )	% E�,  �"�(Óµ�W&	� Á&@8 !�6� ,
��	�7� &� �57( ,Ccre� ,�� G�  �Wh !	 9)�8!$�8� .)F�b� /'&	�� /5� P8^ ���9�=  

                                                        
��1  :_ G  ×i  
��2 � ,P"%/b� `8�½4¬605�=   
��3 1 G:  ?�/5�  
��4  � ,E'7r :�f#88¬129�=   
��5 �� : 1 ,  _ G=y�) �W	� )�% ,  
��6  R()��b� R� ��:�� Ái�< 1  
��7 1 ,_ G:  �#�	!  
��8 1 G:  �Wh  P  
��9 � ,P"%/b� :�f#84¬662� ,P"%/b� `8�½ ,�4¬610 ,.^�)#	� ,��14¬124�=  
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 X�Q�%�1� @8 C)r� !	% ,,�º� E$i �?#�� 9� :o	p �&�$/h� _�( ,!�^ 9)�2�  !*)r�
 �&�$@b�E*�&	� ��{� ´.% /&( ,R�3� &� �b% ,!�^ ��� � �WhP�4�  �/	� ��P8,  Á&<%

E$&	��5�=  
  ���%¬)� >��� 9�F 9� �¬%¬²�557� ,�º� E$i )	 �F ,,/h% ´.�)	�, /h�% Ñ� !	%, 

 �/	� !#� G)$@8 9� E�i ,)r� _�(�,  �q|� 9�(  �'b� Ñt	 -�	�D >��� !K.%,  �^ )�%
 �9�( ,!@U" !#� Á&@8 E$&	�,  �/	� �� !'7� Y¦ {% ��e ;?Z0� P8!�6� G�7�  P:;@b� ,��

!�^ m'¢ ´.% , �#Wb� X)i ¸#�� )�% )U�	�F !@U" �^ E*�&	� ´.� :-� ,"!K.�F" :}
!#�,  �$	�  �� y�� �� )�%!'�4�8� =  

�א��م����ن�و���א�&��z�x73و��< �

²�¹¹¹¹(:  ´.% �p� ?��¹¹¹¹@i 9�¹¹¹¹@"�  �¹¹¹¹� !�'¹¹¹¹W" �¹¹¹¹&� �¹¹¹¹b 9�¹¹¹¹( ,!¹¹¹¹'º� +¹¹¹¹� µ�¹¹¹¹Wi �¹¹¹¹�  
 �/	�P¹¹¹¹¹¹8; ¹¹¹¹¹¹ ��� �/¹¹¹¹¹¹�	!¹¹¹¹¹¹'º� �¹¹¹¹¹¹� µ�¹¹¹¹¹¹W&	� �¹¹¹¹¹¹� �¹¹¹¹¹¹�{� �,¬¬Ù¬1�2324� G ���¹¹¹¹¹¹g )¹¹¹¹¹¹�%�9�   

  

                                                        
��1 1 G:  EQ�%  
��2 _ G:  ?�/h�  
��3 1 G:  X�$&	�  
��4 1 ,_ G �Wh :!$=y�) �W	� )�% ,  
��5 � ,P#'5Q	� �� �)�� /&� :�f#83¬1108� ,I$�b� c�� ,�5¬257�=  
��6 1 ,_ G: 9e  
��7  _ :�� Ái�<,  1  
��8  �$	�  ��%!'�4 �5@8 �� )� : �'kZ�	� !' �$	� 9)¤)��b� !'�4,  �$	� %�!#� ^)W&b�% ,y)7&b� !'�4:  E� �z -�	�

 �4	� !L% G E0e� )� �� !'( ��4� !�6 ?� ��4� ²�U	� )� ��% ,6 ?� <�<� �)&8 )6( ,!� ?�  +� G ²�( )� �� E�L
 �4	� !L% ?Z0� !� ��( E0� )� ��% ,!'( ?�/Wi ; ?� _)�K G P�	��b� N�  �4	� !L% ?Z0� .�0 -�	� ²�U7	 !� =

Ú� :�f#8:µ� ,>�L��� ���&	� /��	 9�'�	� J7� G PkZ�	� . �164�=  
��9  _ :�� Ái�< 1 ,  
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��)b� ��� y�$F�1�=  

  ?�$#� N)b� ��*% ,!#�� N)� ye� E$&8 9� :o	p X�Q�" :�'4	� X�i,  }W" �67(
 �/	� �9e ;P8  �#	�{ �r«� }W>��� �� �l$&8 { )�% , !'º� ��"=  

  �4	� X�iX��� ´.� )�" +� µ�W&	� ´.�%" :1.�"�2� =  

  �/	� ´.�%" :-��k ��� C.���%X���F �, Y�U'$<{�F {�"3�=   

  �H% _�� �p�(  �j#$8 �/	� �'0)Wr ck �� !$	j#� !$K.% X -%p �� J6#� P�W�7	 P
_�#�	� !Kc( ,»%�U	�,  ��e�%_�6, )U�	� Ju 9)�8%,  ,µ�W&	�% �7F �)"�F )	 �F J6

P�W�;  ��e �Ô /i% ,J<�&	� ��� X)i ��� ,!	 o	p 9�F �� �� ,)K.% J G o	�� 1
 ��	� y�$F �/	� y�$F% JLP"%/b� �� _�8=  

  ��	� �U(" :JL �i �� �$E,  ��� !	% P�W�%,  ��e� D*�(,  ��h� 9� ����� �6$K.)( 9� �)
	 )U� {% ,�)7$i �)7$&8J�%^ P�W�7"�4�   

                                                        
� �1� ,_�^�8j	�% .^�)#	� :�f#814¬125�=  

        P8�� �)b�% �5�b �� : �)b� �� / ?��	�k% ,��  �5� y�$�� ��%�F�8 �� �)b� ��� y�$F %� / �L. /i% ,��6��  Å��&	�
 ��e� �S�< +� �{� ,_�6 �9�   �#	� G CcQF _{)&" !#� /L)*% ,^)&U� y�$�	� ��� �j	�% .^ �) /8� °� ��{ _�^�8

� ,�.�/b� `'*�* :�f#8 =>�%c&	�4¬169:µ� ,��	��� !&U	� .^�W� G _�<�.^ ,�149�=   
��2 %" :!*.��� ��	"X��� ´�c� )�" +� µ�W&	� ´.�� ,���6�	 c��	� 1O	� :�f#8 =4¬127 c�� ,�%¬

� ,I$�b�5¬258 =�  
��3 1 G:  Y�U$<{�F  

       � ,E'7�	� Y�U�2¬1081�=  
��4  � ,P"%/b� `8�½ :�f#84¬403 �/	� y�$F �G% ,�� ,_�84¬610" :� �/	� C{% �� _�� 9�% !K.%% EL. �

 �#77( ,Y�@"% X�L. ��7	 �� )U�	� %� E$&	� �� Y�@ ��e ,.)F.% J �/	� �)K$&	� %� )U�	� !	 �5� �"E=  
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  �#	� G ��	%.^�)  �)b� ��" :P8�� �j	� PK.)	� �� ¸#Q$<� �j	�% À%PL%"�1� �"�( , { !
 �/	� G À�%�t	 Er/� �)b� G -�	� ��� +� P"%/b� G �� E� `L)( ,� �/� �� P8��
 �/	� G À�%�e� X)r^�= ¸#�b�� �#� �� J6U$	 -��k ��� �f"��2�=  

 " :�'4	� X�i ��� �j	� � �j	�% À%PL%�3�  �/�Z( �6L��r� ���4�  �#Wb� �ZF �� }
.)64b� )�%�5�Y�U'$<� G �Z�	� ���% ,�6�  �/	�"�=  

  ���% �j	� Er/'( X�� +� �)|�0 )	 � �j	�% À% )	 o	�F% ,PL%�U�¬¬Ù¬²�558� 
���	��7�  BX�� +�,  �Wh �i��77( �/	� �� !$P8,  �j	� !'( Er/8%À%,  �j	�%PL%,  �¶ck%

� m'¢ �� �Wh G PK.)	 �/	� �� J6$ �/&*% ,P8 �4	� �8�&* �� �,)�" �',  �l" ��% 
P"%/b��8�¬¬%¬_�90 � /#����	� Á&<� �6�%" :!	)i, &� �57( �"/5� P8^ �� !�'W"= 

!�L��(�9� �4	� G ²%�U	� ��� �f"�% ,1.��10�=  
                                                        

��1 1 G: À%j	�%  
       �f#8� ,>�%c&	� /8� °� ��� :14¬123�=    

��2 � ,E'7�	� Y�U� :�f#82¬1081�=  
��3 1 G:  �j	�%  _�L%  
��4 1 G:   J6L��r�  
��5 � ,P"%/b� :�f#84¬662`6�e �r� X)i ��#�% ,P"%/b� G J<�&	� ��� X)i )�% ,�:  ��� )�" +� 9)�8 !

 �/	� Y�U'$<�,�  �{� ´�"v� Er/* Z( ���8 9�   ��	� �� +��� ,�Z@	�/�� ��� 12 :�f#8 =.)F13¬168�=  
��6 1 G:  Y�U$<�  
��7 1 G:  ���  
��8 � :�f#84¬645�=  
��9 :µ� :�f#8250�=  
��10 :.�W$r�� ²%�U	� ���%  �Q	� ��� �r«�% ,,�º� R#�{� /h� E$i �p� :>��6'7� µ�W&	�( ,!,  �E�	%  �6#�  

  

= 
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����?و�?)�x G`�א��<�����Kא������R~���ل�?,�z>7א�5< �

��L%�1�  B/5� G !�70  �Ei;�, �QF� %�=   

��L%�2� 370�3�  �Ei;� /5� P8�#L +� >���  �/	� �� 9�F Y�)<% ,�6#� �QF;� %� P8
m� !�70�4�  �#	� G X)$&b� Y�'	%� U,  E&� /5�7	  '	 p� ,1��� G 1%�sb� m� %�

 Û5@� �W	� �)z% ,¸ Û{�h 37,  �X�|� G ELe %�, /�ºe%�5�  �Lwb� G !#� �)z% ,E
`��� §.)	� E�� /#��6�, �6'( E���% ,!@��%, �¶/h� G %��7�=  

                                                         
=  

   �l$&8 9� 9)#�< �� /5� D:;< :9)i.� ��� X�i% ,�r«� ��, ¤%/�� ���%, 8 9� ��" {�&(U�¸  ,�6#�
P#< 9�#s@8 :X�i% ,�u)&� ��)b� ��� X�i%, =PS�� PS�� 9�/7z%  

   �Q	� E�$ Ì& �8  ,C)r� P��.� :�	�Q	� �Q	� �X)$&b� �Ñe� ´c( ,J6#� �c��	� >� ��	�,  �W	�%� 9)�'( , �c� Ñe� �^ �6#'
 �Q	� ��7( ,RUW" E*�&7	 >� �Q	� E$i  �W	� ��	� �Q	� ��r«� ´.% �c� �W	� >� �Q	� 9%^ �c� �^ }W" !	 cW'( ,�	�

 �W	� /'� 9�F -�	� !@U"µ�W&	� Á&@'( ,c�,  �H% )� 9)�8%  �W	� �Q	� �� �U� 9�( ,��'&	� G c� �0�i �	� !
 �/	� }W#�'r� E�i �� !'7� 9�F -�	� P8 �#	� !#� �r�% c��	� ! `L% �� !$K.)	 m(^ !7$i 9�% ,�i��	� }W

 �'b� ,���6�	 c��	� 1O	� :�f#8 =!$8^ }W" )�% ;!'7� J6$4¬127�%¬=  
��1 1 ,_ G: !	)i  ��L% :  
��2 1 ,_ G: -� ��L% :  
��3  �W	�%P�	 37 �$	� )� :q'(), �)&	� R� D�70�%:  �(% �W	�% ,D&1Z, 1Z0v�%, �Wb�%P|:  m�i ��

P���#57	, � ,y��	� 9�@	 :�f#8 =^�@(v�% ^�@U	� aZr%2¬517� ,c#b� 1��Wb� ,�1¬345�370� ,�=   
   ?�hZ�0�%: )�  �qh �� X�&$"�, »)�� �)�^ %�; ² �j" m(�	,  ��� ^%/h 12 =!�)i% a)r %�

:µ�,P(��314�=  
��4 1 G:   +�  
��5 1 G% ,/�� )	% :_ G/�8 {% :  
��6 �§ �. �)	 �[U	� ��% :� ,c#b� 1��Wb� =P�%Ë� ck %� P�%Ë� D"�F Y �)< P2¬655�§ �. �%� ,�=  
��7  ��� -� ��	� E�� 3	�W8 9� !	 �)z ! E��% ,§.% %� `��� E�v� E��% ,`��� §.)	� E��% ,§.)� `�

 ��	� ��	� E��% ,E��� §.)	� %� `� �7F ,»��� E�v�% §.)	�% `� Û{�h 9�F Y �)<% ,jS�L �6 �Lw� %�  �Z ��e ; !
= 
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���xא�[h�~�R���X	�����zא�5< �

 ;�~�%�1�  �/	� m'�F Ì8�  

  ���%��2�  �W	�+� 37�3�  P8�#L;�~� �/	� m'� J�h !5��( , X�� �)z Z( ,�8
 �Lw� ��e ;E�8/� �8^ m'� !�4� ���% ,>��� )� 3	�Wb� 9�F �p� ���% ,|�0 9� � D

P7i��	�, �8^ G �8^ �@( )6(�5�=  

 E0�|�%:  ��� G 3	�0 9� !;�~�  �Lw5��)z Z( E , �Ei;� 9�F 9� !'( Y�z% 
 ?�/&"�6� �n" : Ìm  �s�*%"E�7�, ;�% �rw� c"�"/�% ,"C^�8j� }7<" :�67L� �� /�ºe �QF C�

                                                         
=  

 �/	� G X�&8 �� !#� X�&8 �F X��  '	 E0e� G Ì8 p� ,�� �9 µ�W&	� /5�	� E$&	� G E0e�,  =J7�� ��%
� ,P"%/b� :�f#84¬640� ,_�^�8j	�% .^ �)#	� ,�14¬126−127−128�=   

��1 1 ,_ G: !	)i;�~�% :  
��2 1 ,_ G: -� ���% :  �  
��3 1 ,_ G�� :  
��4 '��Ì8 �/	�� �Ì8 �/	� m �5@8% : ?�[�� �  ��p G Y¦ m'� )�% ,ì	��	�� ì	��	� m'� ��p G YÊ� P q��< ck ��r� P

 ��&*:µ� ,P(�� ��� ^%/h 12 =�r«� +� �¶/h� .252�=   
   �/	� X�i �/	� +� !$'��h G �i)<� ,�8^.3¬61 �/	� m'� :� Ì8 �/	�� � Ì8 �Q	� ��@ie� E548 � �$	� P�	 PKZ �@( ��

 ��	� G �� �rw� G P� �/	� m'�% ,� �/	�� �8�8,  �r;*% �@	� X�� ¤�. � �/	� m'� !	 X�&8 �6#� /h�% E�( ,J7 �/	�� �8 �8
 �{� ,P�	 �9�   �5< Y�6&U	� �EF �)  �W� J<�� �6#� /h�% ��� )�% ,! �@	�% y�$�	�� � �#=P  

��5 �,¸&$#b� G �L��	� X�i5¬33:� " �/	� �@( ¸#�� �/	� G �8�8:  ���	� E�48 9� !'7� D"�F �� ck +� P
!� P	)�4�"�,E'7Fv�% À�$	� G §� �)b� X�i% ,6¬232 :�"%"� �rw� G P� ��	� G �� �@( )� =  

  � ,P"%/b� G Y�L%3¬170 :�"D7iEL� N� P�#h !$n�i� 9� D��.� :,  �Eh �7(  P�#|� o7* !$�� ELe�
?EL� N� �8/�, �iX :¼ { :o	�� X�i �E  ��e ��� ?�#8^ �@U8 ! �8^ G"=  

��6 1 G: /&"  
��7 ��� ^)W&b�% Ìmn  �s�*%E �l#8 �F �  P�'n)	� +� P|�Wb� �� :Y�6&U	� o	p +�− �#	� :-�9�W&−  ��

 �/	� Ì8 ?�U7< cW'( ,!7L� E�i !7's�* E��&� �  �9e ;C^�8j�  ?�T'� E �s� ��  ?�U7@� �/ �� !7L� E�i ELe� Y�L �p�( ,
= 



 
 

 

 א�&+��א���&�&� 258
 

" :E�� �� ���% ,"�8^ G �8^ �@( /&#� 3	�0 9� �F�b� m" �)b� �� J�7<% C.) �"�( !
jS�L,  �{� ��	� �� !�70 G §.)	�� `�, !@��%,  ��e ;�)z Z(aÔ !�1� 

�r;$@��2�=  

x�-+�Rא���,���و�~�R��%�#א���I�z� �

á58 {%�3� +��4 �P7i��, !@��F=¬¬%¬1�2325�  

{�5�  ��e ;���n. c�� P7i��	� +� >��� 370 á58 �/	� m(/* ��u�� �� P8,  {%
!'7� !� mL�*, J6#� !�70 J6�j78 Z(�6�=   

 !@��F" :!	)i%" , �H)	 P7i��	� 370 á58 Z( :-�  �/	�>��� +� �, �p��7�  �
!� »�8�8�=  

                                                         
=  

� �q�$<  �"� �'h ,!�7 �s� �� E��&� �Ei� E �s� !  �/	� �� Ì8 ?Z��F ELe� /#� !'()$@8% ,� �� !'()$@8 o	�� )�% ,
 �#	�% ,!@U#	 !@U" ��� Ps'$ ��	� �� !'( �� ²)#� ���% ,!U7< �� �QF� �r;'	 }�7< ! ,Ccr/	� :�f#8 =��

�5¬298:µ� ,P'6&U	� R"�)&	� ,�427−428	� 12 G Ps6�	� �� ,PU�$2¬81�=   
��1  �I	�P�	 a: !$&U�� X��� D(Ô,  ��	� D(Ô% �/	�� `�� ,c#b� 1��Wb� =!$�� J��.1¬338�aÔ� ,�=  

  �hZ�0�%?  ��	� m'� : �[U	�� `�:µ� ,P(�� ��� ^%/h 12 =¤)7U� �¶/h� %� P241�=  
��2 � ,_�^�8j	�% .^�)#	� :�f#814¬130� ,3'n)$	� ,�8¬126�=  
��3 1 ,_ G: !	)i  á58 {% :  
��4 1 G:  ��  
��5 1 ,_ G: -� { :  
��6 ½ :�f#8� ,P"%/b� `8�4¬584 �W"% ,�" :�6!�7W� í�" { :P7i��	� D	�&(,  �#�	% �� �#'7� �� E5�" �

 �/	�"Ju o	�( ,P8=  
��7 1 ,_ G:  9�  
��8 � ,�S�$$7	 E'7�� 3$( :�f#84¬113���� ,�Ù¬=  
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��-�:R�x-G�G`�د��-�ووR�zXً�>�I.��אH&��ل�8[ �

9�%�1� �U�  �'0)(P=  

 9�(�2� �U� �#sb��3� �~� �^ G >��� +� !'7�;  ��;F% ,X�� )6( ï%� !
 �/	��¬P8¬%¬²�559�  �/	� DL�r 9�( ,>��� P7i��	!Q7K �� P8�4�  ��0 �'0)	� D 9�% ,P

 �/	� _^�� �j	� }i% !Q7K +� P8 �5n ,ck X�� !	 9�F 9�( ,PK.)	� C��L� +� /S� ,!'	� D
 �'0% ck �r� �8�0)� ï%� �p�( ,m'5�� �7K G �8�0)	� D7r^% �� )U�	� P

P7i��	�,  �9�( 8�0)	� E�� m� P7i��	� �0��$8 �re� �9)�5�  �/	� �7K G ��ck �7K% ,P8
 �/	� ck X�� !	 9�F 9�P8�6� =  

Er/*%�7� !'( �8�0)	�, �6��< /�� 9�%, !Q7Q� %�,  !#�58 �� ,/�� È�� �p� YÊ� %�
 �$	�c'�,  �c�8 J7(=   

 �[	�c5�8�  �Q	� +� /S��  :"�U�" .%�sb� �'0)	� ÄU	 �� �)6Ub� �7P=  

  �9� :¸#�b�% �8�0)� ï%� �p� !'7� �#sb�,  ���( �/	� �7K G Er/* � 9�( ,P8  

  

                                                        
��1 1 ,_ G: !	)i9�(  :    
��2 1 ,_ G: -�  9�( :  
��3 1 G:   �#��  
��4 1 G:   �7K  
�  �5 �0��$89)P �W|�� 9)5<�&$8 :-� :, ��%  �#	�`'W:µ� ,P��7��	� P� Ì7�x :�f#8 =64�=   
��6 � ,P"%/b� :�f#84¬660� ,P"%/b� `8�½ �4¬609� ,_�^�8j	�% .^�)#	� ,�14¬87�=  
��7 1 ,_ G: !	)i  Er/*% :  
��8  G1 ,_: -� �[	� : c5  
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 �'0)	� D"�F �@	� /�� D7Wh P `�−1��� )�% −  �/	� �7K G �u)r^ G X���� Z( ,P8
 ���% �'0)	� D"�F 9� � �@	� E�i P !'( Er/$( `�− ?�[���1�−  /�� Æ'�8 9� �O� ��	

 �/� !'7� P8�#��!#�58 C�2�  �$	� �6'(7	 c'� �'0)P  �c�8 �%)	 o	�F% ,���3�  !Q7Q� ï%�
 �@	� E�i`�, !#'�� YÊ� %�,  ���/FP, .�^ %�, /�� %��4�, !'7� ���# �L JK,  /�� È��%

 �Ë	� �/� y �$	� �6'( !#�58 Cc'�,  �c�8 �%�5�=  

 !� �)0%" :-��k ��� X�i ��u%: �6��< E�i 9�% P�	��b� J'&$@* !'(,  9)�8%
9�.%�sb��6� )���+� R(  �f	� �E�	�( ,a�  �'h G,P�	��b� j  �#	� ��� G% :�@

"�6��< /�� !'( �8�0)	� Er/*%�7�====�=�	  

>�I�א��zxא��������د�K��� �

aZ���8� /5�	�=  
                                                        

��1 � ,P"%/b� :�f#84¬658� ,P"%/b� `8�½ ,�4¬609� ,_�^�8j	�% .^�)#	� ,�14¬87�=   
��2 1 ,_ G ��58 :  
��3 1 G:  �p�  
��4 � ,�Z@	�/�� ��� 12 :�f#813¬163� ,3'n)$	� ,�8¬127�=  
��5 � ,_�6�e� m��L :�f#81¬498 �  
��6 1 ,_ G �8.%�sb� :  
��7 Y�U� � ,E'7�	�2¬1082 =�% 9�'� �9� -��k ��� »�³��  Ì%e�P�	��b� 9)�* 9� N: "�67�i 9�%" E�i :-� ,

 �/	� `�< ^)L% �9� !'( J ��)$�8 -�	� )� ��� ,P8  �'0)	� �/	� G Er/* { P ��� ,P8 �@	� X)Wh /�� � !'(  '7( `�
 �9e ;X����  ?���� .�0 !'7� �#sb�  �/	�� ��% ,P86&U	� ,�F�8 � ��� Y� �'0)	� G Er/8 { ! !57�8 { X�� P

,ñ)b�  ,"�67�i 9�%" :!	)&� ��� )7( ��)$8 /i �� m(/8 ��	 ;!L% !	 9��	 ��� �� J �'0)	� D"�F �p� ! E�i P
 �/	� G Er/* Z( _)b� `�<X��� ��\ ñ)b� J7� �/�	 P8, J7�� ��%=    

��8 1 ,_ G: !	)i aZ�� :  
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 Z(�1�  ��e ;/5�	� P8^ G �8�0)	� Er/* �'57	 X��  '	 ! �"�% ,D �i �p� )� � �� E
 �PK.)	�  �/	� �P8  PK.)7	 ��x X�� !*)� /��_)b� /���2�;  �̂ w8 ��	%� !")8^ �6#��3�=  
  �4	� G X�i �'0)	� Er/* {%" :E��/5� G P,¬¬Ù¬²�560�  %� ,!	�F DK.% 9�%

 �/	� ��k Ì8!#� �,  �/	� -^{%� �E�� �i 9� :X�i 9�%P8,  �'0)(�6Q7Q� ï%� %� ,�6'( �$,  Z(
 �{� ,Y¦ !Q7K G �6#� Er/8!7$&� �U" 9� ,  �/	� ,^{%� E�i%P8, "�\ J7�%�4�=   

 ²�(�5� �/	� E�&* 9� ï%� )	% : Er/* � �8�0)� �6'( ï%�% ,E*�&	� �� P8
.)64b� +� �6'( �8�0)	��6� o	�� E*�&	� Ö. 9�( ,E*�&	� í�8 { 9� X�$h{ ;  

 − ?�[�� −  �/	� G �8�0)	� D"�FP8=  ��|� �f"�y��7�=  
 �#Wb� �ZF C.)0% ��� :} ?�/5� �E�$ �i !, �%_�, }�8 �%,  �JK ,�8�0% !	%  /��

 �/	� !$K.% �E�� �i !*)�P8, ,�8�0% �6'( Er/* Z(=  �$	� �f"�3'n)�8�=   
  �#Wb� .��� ��� N�%:!	)&� }  
  �{�!7$&� �U#8 9� ,  �/	� !K.�% E�&8%P8,¬¬Ù¬1�2325 �J7�%=   

����9�  �� ¸#Q$@�/5�	� P8^ G �8�0)	� Er/* Z( :-� ,!7�i �,  �{� 9�  �U#8  

  

                                                        
��1 1 ,_ G:  :-�  Z(  
��2 � ,P"%/b� :�f#84¬658�=  
��3  :�f#8� ,P"%/b� `8�½4¬609/''&$	� ,�:µ� ,364� ,3'n)$	� ,�8¬128�=  
��4 � ,���\ :�f#82¬895 �l#	� E&" !#�	 ,�  �I$�c@8 a=  
��5  1 ,_ G ²%�( :  
��6 � ,!h2 G �Z@	�/�� ��� `@" /i%13¬164 �)b� G J<�&	� ��{ X)&	� ��� :�8��  =P  
��7 � ,E'7�� `��)� :�f#88¬329�=  
��8  ,E'7r :�f#8�8¬127�=  
��9 1 ,_ G: -� ��� :  
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²��" m�&F ,!7*�&� �� E$&�,  �/	� !$K.% E�i% ,,)�"% ��h )�% P8  �7�$8 J7�% ,J
 �/7	 Ju)�&�P8�1�  �9�( ,�6'( ï%�% ,!*)� E�i  ��e ;�6'( Er/* P'0)	� !� J7� X�� !  

!*)� E�i�2�=  

 " :�'4	� X�i ���% ,1��� /�� !� ï%� �� J�h ���ï%� �p� ��3� 1��� E�i !�, 
� o	��( �$	� !#��� �pc'�,  �c�8 �%"=  

 �E�	%  �9�� :�u��� P:;@b�% �'4	� �ZF �U" !7$&�, J7�%�4�  �/7	 PK.)	� X)�iP8, 
 �$	� !#���%c'�,  �c�8 �%, �6'( Er/$(�5�  �'0)	� ��e ;P!� J7� X�� !=  

 ¬�Q7K À�� :X�i )	%¬Ù¬_�90�  �� �/	� o	p G Er/* � J7�� � ��% D57� �P8�6� ;
e ����7� !	 ��8 � X���8�!	�i ,  �9e ;/�. ��� ��* � !$8^ !	��,  �̂ w8 ��	%�  �̂  �6#� Ì8 �#!, 

�6K�8%�9� N��* �� y�$F +� !$K.% !#��10�=  

                                                        
��1 1 ,_ G �/	� : P8  
��2 � , ")8 ��{ m���� :�f#87¬63� ,E'7Fv�% À�$	� ,�8¬329�=   
��3 1 G:  ï%  
��4 1 G:  J7� ./&�  
��5 1 ,_ G!'( :  
��6  �� Ái�< _ :  
��7 1 ,_ G ��e :!, =y�) �W	� )�%   
��8  _ :�� Ái�< 1 ,  
��9  1 ,_ G  �6K�*% :  
��10 � ,E'W�$	�% 9�'�	� :�f#813¬267�  
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>�C�¥�Iو�?�-� h�`R��.R�`��T�z��x�*��� �

�U� 9�%�1� !h�L ���2�, _�( 3	�0 %�,  mL.% ,E$&	�% P��@&	� !S�'	%t(
#� �r� �� >���!=  

 9�(�3� ¬1%�sb� �U�¬%¬²�561� ���4�  �¡ >��� ?�"�, !|�0 %��5� X��,  �JK  _��
 �/	� Ju% ,/5�	� G E$&	�% P��@&	� R� .�'~� !S�'	%t( ,1%�sb� G P8;�~� �9e ;  Ju

 �̂ . ,)U�,  �W	� �&"%37, �[��%ã,�6� �)[&" 9�( ,�7 � �W	�37, mLc7(�8�  �'( >���
1%�s57	 m(^�9� �̂ . G .�'r >�s7	  '	% ,  �W	�37, ,�r�% m(^ ��,  !@U" !#'��%

,)7$&'	; !	 �ZF { E��10�= =¸6$"�  

��z�xא�&��73��R��Rs.��א����<� �

E*�&7	%�11� )U�	� +� aZ�$<{�, C/h�% }7h E�" 9�(, Õ��%,  G !	 � �)�7�*%  

  

                                                        
��1 1 ,_ G: !	)i  �U� 9�% :  
��2 1 ,_ G  1�L :  
��3 1 ,_ G: -�  9�( :  
��4 1 G:   +�  
��5 1 G  !	�0 :  
��6 1 G:  !S�[��%  
��7 1 ,_ G�&" :  
��8 1 G:   mL�8 Z(  
��9 � ,E'W�$	�% 9�'�	� m� P'�$�	� :�f#816¬20�`��b� G .)64b� )� X)&	� ���% ,=  
��10 �� Ái�<: 1  

          � ,P"%/b� :�f#83¬385�=   
��11 1 ,_ G: !	)i  E*�&7	% :  
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 �'�P�S��	� !$#=   

 �#�8�1� �9� :  �̂ � �p� E*�&	� �9� ¸�  �H%  �/	�!#� �U� ��2�,  �H)	� ����% o	p,  �9�( 
 �H)	� }'7� E*�&7	 .)64b� +� )U�	� �/� +��3� R58 �/� .)64b� ».��8 {% ,

 �j	� ��¡ G À% �j	� �)�^ ^ ��	� !'7� PL% �'@	� R58 �/�% ,§Z ��¡ G / /��	� �)�^ ^
 �/	� .��$�� �/� G �6#'� §�U	�% ,q$�	� !'7�	� �� �)� �j +� /��	�% ,�6L%� +� PL%

 �'< �/	� .��$��% ,,/�)��4�  ��sb��#� C^:  �"�#	 )� �/.%�5� E$&	��6�=  

  �H% +� R5'	� !L)$*  �/	� ��s5� � �/	� ^ �̂ � �p� �)�¸��7�  ��� !'7� 9)�8% ,�U� !
}7|�  ?�#'58 ,C/h�%  �>� }7h 9�(_)U� �� ,  �9� 3n�)(  �H)	� �i���8�  �&h +� ,!

9�%�9�  �̂ . R5'	� �� E�"E*�&	� +� R5'	� _, C/h�% ?�#'58 }7�'(,  �9e ;R@Ø { 
                                                        

��1 1 ,_ G: -�  �#�8 :  
��2  �� Ái�<:   1  
��3 � ,P"%/b� :�f#84¬659� ,P"%/b� `8�½ ,�4¬607���% ,� 	� ��� X)i )� ,.)64b� )�% J<�& X�i%

 ��e ;!(Z�$<� !	  '	 :`6�� �/	� §�&�$<� G 9)�8 { ! �{� � ?�#'58 9)@Ø  ,_�^�8j	�% .^ �)#	� :�f#8 =
�14¬92� ,�Z@	�/�� ��� 12  ,�13¬165�=    

��4 1 G:  �/7	  �)�  
��5 1 G:  ���$	 .  
��6  X�i �Z@	�/�� ��� �7�� :o	p Z " �9� �� �/	� , �j	� �)�/F �)� ��	� PL%q$�	� /��	�% §Z,  �L)$* { ��( !

 �/	� ��e ;�6'7� �)� �L)* )	 � �EF �U7| D6  �L)$* { o	��( ,Rh �H% +� !  �/	� ,� �9� �6#'� § ���(%  ²)i%
�" E$&	�^." ,/i% E'7r .��� o	p N��S�$$	� X�i% , : " ��	�% E$&	� R� J<�&	� ��� § ��( /i%§Z,  D# ��� )7(

 �j	� ���$$< �� �)�^ 9�( PL% �j	� +� . �Ë$( À%o	�� , "= � ,�Z@	�/�� ��� 12 :�f#813¬166 ,�
� ,3'n)$	�8¬128� ,../	� �� �)L ,�6¬85=�   

��7 1 G:  �̂ ���=y�) �W	� �6�7�	 ,   
��8 _ G §�� :=y�) �W	� )�% ,  
��9 _ G9�( :  
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 �H)	�  �"�C/h�% }7¼ 9�F ��1�E*�&	� }7h �p�( ,:  �"� �#� _)U� o E�" 9�% ,Õ�� �

 �̂ � 9�% ,E$i �9� E*�&	� ¸�  �'� !	 �9;� !	 /64* P#  �H)	�  �)7* !#� �U���2�  �'� G ���v� !	 !$#
P�S��	��3� ,¬G ��� )�"%¬%¬1�2326� P"%/b��4�=  

zyA2�-:�7�,����73�&&��7א��ل�?�:����[�و���� ����W0��/?x¦ �و��אط�و �

E$i%�5 �E$i ��,  ?�.�" )	%=   

E$&8�6� �\ E$i �$	� P	«�� >���,  �9e ;?�.�" D"�F )	%  �qh �� ��� 
¬�#sb�¬Ù¬²�562 �!	 `'L� !�7x �p� ,!'7��7�, D�K �'( ���%  ���% ,P��@i c�� !7$i !'( �

 �R�$'( P��@&� !7$i !'( D�K �'(�8�  �@	�� E$&	� !'(}'�9� ���% , R'�* �j78 Z( 1���� G �
 �l$&8 m'�$@8 �� E� ,!� 1�L ���10� =!�  

                                                        
��1 � , ")8 ��{ m���� :�f#89¬285�'h �  :X�i" ?�#'58 }7¼ C/h�%,  �/b� 9e ;R@Ø { �� �"� !'7� ¸ 9�F �

 ?�#'58 }7¼  ��� C/h�%�U� �� !, C^%^�b� R5'	� ��%"=  
��2 � �)7$	� ��5$	�% .�f$"{� :� ,1��W	� =�5¬2034��)	 � ,�=  
��3 � ,_�^�8j	�% .^�)#	� :�f#814¬92�=   
��4 � :�f#84¬660� ,P"%/b� `8�½ ,�4¬607�=  
��5 1 ,_ G: !	)i  E$i% :  
��6 1 ,_ G: -� E$&8 :  
��7 � ,¸&$#b� :�f#87¬119� ,P#'5Q	� �� �)�� /&� ,�3¬1106 ?�(Zr ,�  �"� X)&8 -�	� 9)4L��� ��{ E$&8 { !

 �#	�� ��e ;.� �$	� �� !� ,_�^�8j	�% .^�)#	� :�f#8 =`8��14¬31�=  
��8 1 G:  �R�$(    
��9 	�% 9�'�	� :�f#8� ,E'W�$15¬463�=  
��10 1 ,_ G �l$&8 9� :=y�) �W	� )�% ,   
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  �{� B�5�� �1�,  B��)	%,   B��<%, X)�8 ��%=  

 E$&8%�2� :N��* !	)&	 ;_{«� �� E$i �� E*�&	� �ُّصم صخ صح سم سخ� 

 لم كي كى كم  كل كا قي قى)i%�4��ُّ	N��* !, ��3َّغج  ضخضح ضج

��; (�� %�	@� � �~�% �5	.� .)�� G  �7��D'#Q$<� P �� �»}_, ��� �}� , ��5َّني  ليلى
 ��e��6�  �Q	� G P'W��´Z�7� ���% , ��	� �� !�#� )	 �F _)b� !� X)�8 �� � �O	�% ��� y �

!�8��$7(,  �/�Z(  �@	� ��e� .)�e� ,�� G }'P��.�8� =  

>!�4O��~&��`��T�z�ً�x&��7:-؟���71�-	��*��T� �

E�%�9�  �J �@	�% 9Z8%;* ?,./i G /6$z %�=   

E�%�10�  �@	� o	�F �J P��.e�F !� E$&8 {  �@	�/8� °� ��� E8%;* )�% ,P&���11� ,  

  

                                                        
��1 1 ,_ G:  �{�: !	)i   �5��   
��2 1 ,_ G: -�   E$&8% :  
��3  E�#	� C.)< Ò��  :P8«�126Ó=   
��4 �� Ái�<:   1  
��5 C�&�	� C.)< Ò �� :P8«�194Ó=  
��6 1 ,_ G ��t( :�=y�) �W	� )�% ,   
��7 1 G:  �Q	�  PKZ  
��8 � ,°��	� ��{ 9��&	� ���h� :�f#81¬161 −162� :X�i �'h ," �W	�% �9� �#S�7� X)i �� 3'�  P7K�b�

P�L�%,  �{� �/h G Er/* 9�   �$	�`8��,  �@	� N� �³$7(}'"� ,���)�� G ¤�� ��� !'	� !�@"% ,3¬1107 ,�
	� G E'7r o	�F%�,3'n)$8¬117�=  

��9 1 ,_ G: !	)i �@	�% E�% : �J    
��10 1 ,_ G: -�  E�% :  
��11 � ,_�^�8j	�% .^�)#	� :�f#814¬31 �%;* �'h ,������g ck +� �6fU	 X,  :X�i%" �@	� c�� !	 ^�&8 9� �#�8 �J"=  
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!� E$&8 %�?  �l$&8 -�	� ./&	� G ���v� -�. G ^�6$L{� 9)�8%�1�  �7i �� !#� !� P
 �@	� �J  �#	� PLj�� aZ$r{ ;!*�QF% { �� J6#�% ,c@'	�� !*)� ²Â8 �� J6#� ,¤�

 �{� !*)� ²Â8!'7� P"%/b� /�. ��� E� ���% ,cQ�	�� �2� =  

 ? ��< ?ZL. ¸&< ��%" :P"%/b� G X�i, !7$&(,  �"�("���v� ��8 �� ./&� E$&8 !�3�=  

§��'(�4�, q#�%, �s¼%, _)57	 �W�	�� yÐ%, �8)W� -�F=  

 �p��5� q8��$� !7$i,  ���8q#�� 9�F 9�% ,>��� §, 9�F 9�% ,q#r �� q#�'(�6� 
!7$i �s��, C�W� yË� !7$i 9�% ,?�[�� �s�'(, W�	�� yË'(� _)58 ¸$h�7� ,

P8��7	 �Z	�(=  

 ":!	)i%"�8)W� -�F�8� ,�6#� _�( Á&( �8)W�� !�Ð �p� :-��9�  �"�({ ! 
^/�	� N� �f#8; W�	�� yË8 E�� _)58 ¸$h�10�=¬¬%¬²�563�  

                                                        
��1 1 G:  �l$&8 {   
��2 � ,E'W�$	�% 9�'�	� :�f#816¬62�����g +� �6fU	 E� /i% �=   
��3  � ,P"%/b� `8�½4¬603�=  
��4 1 ,_ G: 	)i :! ���'(  §  
��5 1 ,_ G: -�  �p� :  
��6  �� Ái�<_ :  
��7 � ,P"%/b� :�f#84¬650� ,P"%/b� `8�½ ,�4¬597� ,_�^�8j	�% .^�)#	� ,�14¬29�=  
��8  �$	�% ,PQ"w� .)W&� �W�	� �� P'#Q �W �� :m5��% ,9�) Ì� Bl  ��% � �ò  ¤�'&	�% ,^)<�% /<� EQ� ,X)�( +�

 �� Ì� �W �#�	 ;,Y�&#8 � !8 =E� ,1��W	� :�f#6¬2428� ,c#b� 1��Wb� ,�2¬414=�ó�� ,�  
      %:µ� ,/''&$	� G �8%.j	� X�i319:�" ��e� G ��F ,R*�W� !�Ð 9�% :!	)i , ")8 ��� !7&" ��F% ,_�6

 �$	� G% �W	�% ,�8%�W� `8�6�8)W� y�)"=   
��9 1 ,_ G �6#� :  
��10 � ,P"%/b� :�f#84¬650�=   
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>J��+��m���z�>+א�&�5ص��`�א�x�-��
��;�2ذא� �

��� ��%�1 � �q�$@�  �@	� �� ?�&7�� }'=  
  ��58%��2�  �q�$@�  �@	� ��Ò µ�W&	�}'Ó�3�  �EF G !�7x �p�  ,)L)	� �� !L%

 �@	� �9e ;P&��  �@	� ?��	�k ,ck �� >��� +� �} �r� }'�4�= =¸6$"�  

z<א�	א��Kא�� 
�.�x�i%��אج�א" �

À./"�%�5�  �5�* 9� a�x,/, P7Q� /W&8 � ,c�	 9�%, /'	� G m�0e�F=  
  �9� ���6�  �#	� 9%^À./#8 Y�[�e� ��  U�7�  �#	� G P7Qb� >��� /W&8 � �p�  U

!'7� �#sb���8�, /h�% /8 m�i �p�(, �r� R� ;&(%, ÒÓ�r� E$i%�9�  �"�(¬!1�¬Ù¬2326� 
$&8 �9e ;a��xe� E�� �� J�c�	 Y¦ {% ,X)$&b� P8{)	 E  +� V;8 E$&	�  

 �7F o	p!�10�=   

  :!	)&� �³h�%"P7Q� /W&8 �,"  ����/Wi �p� �,  �"�( ��/Wi 9�( :-� !� E�U8 !  

  

                                                        
��1 1 ,_ G: !	)i ���% :  �  
��2 -� :1 G% ,� ���% :-� :_ G ��58% :  �  
��3 �� Ái�< R()��b� R� �� _ :  
��4 � ,P#'5Q	� �� �)�� /&� :�f#83¬1107�=  
��5 1 ,_ G: !	)i  À./"�% :  
��6 1 ,_ G: -� �9� :    ��  
��7 1 G:  �/&8  �  
��8  �� Ái�<_ :  
��9 _ :�� Ái�< R()��b� R� �� 1 ,  
��10 � ,yZ�� ��{ m8�U$	� :�f#82¬207� ,_�^�8j	�% .^�)#	� ,�14¬31:µ� ,_�6�e� m��L ,�497�=   
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o	�F,  �JK E$&8�1�=  
 �)6U�%  �5�* 9�"",/:  ����r ,/8 m�i )	 ! ?; !$7i�� +� �6$8/(,  �JK  �l$&8 	 !#�E$&7�2�   
 /'	� G m�0e�F" :!	)i%" ,�F�3�  �#	� G a��xe� À./#*À./#8  U�4� e� m��0

 �}�	� �� /'	� m�i G :-� ,/'	� G  �$	� +� �@	� E'WU ,{ �� P7Qb� �\ /W&8 9� R� q��
 �$	� !� /W&8 � 9�(P7Qb�% `8��,  �"�( �}�	� �� m�&8 ! Á&(,¬¬%¬_�91�  !� /Wi 9�%

�( P7Qb�o	�F !� E�5� /5�	� R�% ,�~�%;�r m��0e� ��� m�i 9�( , ?;  ��7� 9�
 �/	� �7K �Q	� 9%^ �'(% ,P7i��	� +�( P8�7, >��� X�� �U(�6� �l$&8% ,  �5�* G !#� /

 �}�	� �� m�&	��7�=  
  �4	� X�i �/&* �� -�z E� �f"�%" :1.�G ��8 � /8 D"�F �p� o	p !'7� �#sb�

QF;( ?���0� PWi�"?�"�9�=  
                                                        

��1 � ,y��)	�/�� Ö�&7	 ES�@b� 9)'� :�f#81¬431� ,���)�� /&� ,�3¬1106 ,_�6�e� m��L ,�
:µ�497� ,!*I�* G �5�7	� ��.% ,�13¬6477 �l$&8 !�� :�  �%� ?{ ,)�"% /'	� `h�W	, K �J  ¸$h E$&8

 =¤�'&	� )�% ,P7Qb� /W&8 � )	  
��2 � ,���6�	 c��	� 1O	� :�f#84¬128���� ,�Ù¬=   
��3 -� :1 ,_ G�F :  
��4 1 ,_ G À./#* :  
��5 :µ� ,_�6�e� m��L :�f#8497� ,!h2 G �Z@	�/�� ��� X�i% ,�13¬148 :�" �9� �#�8  �}�	� m�i � �� 

�F m��0e� m�i �j7$@8 9�F  �}�	� m�&� �#�$<� ,1.�)�� m�i E$&	� �j7$@8  �%� m��0{� m�i �� ?{ ,
 �}�	� m�&� �U$F�%  �#	� §����� �U$F� �F ,��/h% ���  Ua��xe�% 1���� �� �67�i  "=  

��6 � ,P"%/b� :�f#84¬573� ,P"%/b� `8�½ ,�4¬568�=  
��7 � ,P"%/b� `8�½ :�f#84¬621�=   
��8 1 ,_ G �'( :  
��9 � ,���6�	 c��	� 1O	� :�f#84¬128 :}#Wb� X)i /#� P:;@b� E'WU* �f"�% ,���� ,�Ù¬" DW&" 9�%

!'7� �#sb� /8"= :µ�210�=  
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�����zא��W
���1E�x� �

� ���� :��	� 
����:  

  ��]ا���� ا��
	�: ا��ّ [

�����2� ����  ��� ������ ����� ����� ,!�� "#$ :�%& �3� ()*� ,��4� ,
�� ,- ,.��5�0   

 (�1�6� &�3  (#��4�56 �78 :9�:7; �*; ���#<� 97 =>�, � ?@A�� BCDE� �6� ,�F�  

  

                                                        
��1 �� H��� IA��$ (J* KL : MFN� O�7�)�� ::P#� 0Q��� �CRS� ,TFD)��, :4�1342�U��� ,�0  

   V�*@�W�� : (:* K7�X TD)$ 
Y ��7 �7� 9�,  ��)7 �*:Z$ �; V�[  V��\  �]:� 9$� ���* ^\ 0��CD.�$ _
 :4�480 0�  

��2 ^ ,Q b: ���6  ���� :  
��3 &��� ����� :^ b� ,&���� ����� :Q bc��5�� �L� ,0  

        :d����� 9$� ��6" (��� Q�#$ b �f��� TL; g:3h �-���&��, !�i� Q�#$�, &����� K#$�  00009� KR�W	� 
��6 : (jk� �#� T�l &; :T$m� ^�)�  (#�� "Rn� �ho] ,�#��6�, �C#�� p�)E��,  ?�� 97 �#� ?qD� "�r�

 (�� �DRn�!�i� "F, !�� 9$� �L����,  KC] :C>; st� �7; Tr �� Bu; �ho] ,!�� "#$�
v �tR��, �#� ?qD� "Rn� �ho] ,[�wR���, &��� 9$� �����],  (7	 [�W �6 �x	 ;&��� "#$ Bzx	�� 97 9�� �

g�R$ &�3 �-�� T�{�"� ,�FC�D�� ::P#� 017}355�0    
��4  (){�T$m� 97 � (~ �7 KL ::�� ?�~ �8 �#� �@� �� " (-��� , �J) �* �CRS� ,�R$� �J �* :3 , TF6 ,��) �* �RS�

 (�� (JND�� �x	 ;��-$ K ��� �; 9#� ::P#� 0�F�� T�� &; ,T$m� &�#�; �%�� c�$ ,s�3��� c�D3 ,�
�2}106� ,���#D%� Q�CF�#D�� ,�2}400,�#� ^��5� ,� �1}143�J)*� ,�0   

��5 :T$m� 97 �� ,-,<� p$[; "��AD�� �7 KL�  (%�� b "���� �#� (-��� ,�%7��� �# �; 9#� ::P#� 0�-. :3
���� ,T$m� &�#�; �%�� c�$ ,s�3��� c�D3 ,�2}107� ,���#D%� Q�CF�#D�� ,�2}400 ,c:R�� &�%� ,�

�8}43��-.� ,�0   
��6 ^ ,Q b: �; (1 :  �  
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 ��)1(�x��W�����zא�
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��z�� j%)�� :3h b �\ j�,}}�}��564� 0v�F�� �F�iD$ �� (��� �L�  

�����������zxא��� �

 !�F��1�U��; �#7� ,�@�� :�; ,����� 97 KL�" :�2�  (q�]  ,��L: �; ,&@] 
"E�3�3 � (�� �@�� 97 "F ;��-$���%$ ��	0  

  (D�� 97 &�A� �6���� ��> �L� ,�����4�  (#�� (@�� ;�6�TF5��� �CRn:� �5�,  �R#7�
7�C��n[ 90  

 ;�� 97 &�A� &; T�D�� �Q  ,v���  V����C7�6�" T HC �� j� �DN�W; :�; ,�7�0  

                                                        
��1 !�F�� ��)�� �L :�T���� ��;;  (%�� K�5NF�� !�F� 9$ B��7 9$ !�F� �6� ,���{�� �)��� pS ,KD�

�#� g���7 &�3 ,� �E:¡ v��6 j� �D�� v��6 ¢�: 476£ (%f�� ¤� �; :9� -�; �6� , ()��� ,�� ��$ �
 (D�� B%F� 9$ ��¥ ������� 9$�� ���Aw$ 9$� :�#� -�;� ,�>[ 9$�� ,K�F� (�¦7 �� ,&�6[� :�C#7 s���� Q��

 (w��� ,�[��� 
F�:����#D%� Q�CF�#D��� ,j�R� �q38� ,v�� § ,�L�¡�:Q544£ ¨������ ::P#� 0©
:4� ,
L-�270� ,�F3��� [�#�� s:Z> ,�1}205�0     

��2 ^ b:  ���;  
��3 &�3 :^ ,Q b  
��4 ��n :^ ,Q b  

         �6�Q:z�  (ª#�� �� � ,!�F� ��)�� ���#D%� Q�CF�#D�� b3}2151 :���.�] �"v�� ; «\,"  (TR�� 
 T)EE ���{� ¬Fw��b V@W; �� �Z � ,Fn�D��8}131 :�F] v�. �F* �" ��> v�� ;0"   

   (����K� (��� IA$ :�C�n� v�,  (®�� Qq�*�� 97 KD�� �, ����, :]�*�, �RS� ,p$���:  ::P#� 0v�� ;
� O�7�)��,MFN :4�1306�K� � ,�0  

��5 TF5��� (#�� ��� �L : (��� ,�6� (7; 9� T5�� �x	 ;��-$ K�::P#� 0 � ,�#� ^��5�2}474�T5]� ,�0   
��6 :^ b  ���C7c ��5�� �L� ,   
��7 � ,���#D%� Q�CF�#D�� ::P#�3}2151�� ,s��-�� ,12}351−352�0    
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�د���د����א�����W����zx��� �

�א!�د���א ����z�x��"�#א� �

 ����" :���)] ����",  (-�� ��� :�; (D�� �#L �-L °-* qE8� ,j�%� H:{� :3 �F�� �F�#
��$�)7 :3-$ ±�� qF]�1� Bzx	� ��� 97,  �²*�� ,�L�¡����$� g:3-F� q3 ��R�� 970  

�����."-�',+�א�*�د���()���Wא����z'وً%��������x��0و�0"/���و �

���)$��2� (-�� TL; jL� ,g�¡ 97 ������ �� : 
L (����� �R$ q��F$ ±�F�� ,�
������� TL; :3h0  

����א�z�x���1(2#א��� �

§©������� TL; ���]�3� ���x; �%³ 97 �R$ �´�7 : &�t�� ,!�� Q�#$ &�t�
 ()* &�t�� ,V�[�3h &��� ��� &�t�� ,&��� Q�#$ ,. &�t�� ,� ,- �n���7 ��

jC#7 T.:3 T��)��� ,��6�R�� ��,  (Z#7 &�A��� jCF�� �#� �@� b�4�0  

����א#���zx���1א���� �

 H$[�"R�5�  µ��� b &��� 9$� °-N$�6�0   

                                                        
��1  ��$�)7 :Q b  
��2 :^ b   ���)$  
��3  �]�AR� �$ �7:97 M6��  ^  
��4 � ,Q�7�)� b �>[ 9$� ��63}290−291:� " (7��� ���7 
L-7 �L �-L��$�NW; �0"    
��5 :Q b  ($[� :���6 ($:7� :���6 :^ b� ,"R  �R  
��6  &����� :^ ,Q b  
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&8��1�  (��� "E�3���#. b ���2�  µ���, �� v�F��	� pFS 97 ��� �F] T5*��3� 
 (�����, jC�R$ 97 �;,}}�}^�2327�  (5�� p6� �; &�A� �´�1� &o] ,��C�7 ��� �� �

�� (%)7�4�  (��� 9$� °-N$ :���x; �R$[; 97 Q�#$ 97 &�t�� �%³ -�¦F] ,&��
&��� Q�#$ 97 �C�z7� ,!���5�Q�� ,-,<� 97 �C�z7� ,��){� 97 �C�z7� ,�6� 9A�� ,

 (��* &�A� ��R�� ��� (Z#7 _ ,��<� ��7 b ���, ��6�R�� �� _��7�0  

�����x��0א�z/"0#א��� �

 (���c	� b "z�8�  − (F��· ��� V� −  µ��� b �$ TD)� ¸,  ()* ��@z$ �*:Z3�, 
��@��  ,. ,-��, ���� �R$[;��9�  (�* @$  ¹9 ��0  

  H���"z�10� }��� ���#. g��� �� c	� ���#. b T$m� 97 �´�1�}�}��565�  _
s���N$ �� �F7:3 ,�$ TD)�,  (�zD] ,�C#7 ����� Qq]��11�  (���:c	� �� ��  ()* ��@z$ ,�  

  

                                                        
��1 ^ ,Q b: �;  &8� :  
��2 ^ b:  ���#Z$  
��3 97 M6��: ����� :º; 97 ��h� ,  (:���0«��i� b �$�   
��4 ^ ,Q b �R($:7 :  
��5 ^ b:   &�����  
��6 � ,�#F�z�� :L ��<� �)� ::P#�3}1110�0   
��7 � ,Q�������� [���#�� ::P#�13}472�:���� 9$� ��6� ,[�Cw� �L ����* ���$ ��)��� , "&�A�  b �� �Z#7

��� ���3 �#� �@�0"�    
��8  (��� :���6 :Q b 97 ����6 :^ b� ,c	� (��� :c	� 97 "z0   
��9 ����� (#�� KL� :TF6� ,v��� IA$ ,�,� �� �CRS� ,T7�{� �6�:  ,O�F6 �¡ �� !�� �CRS ����6 q3

 (#�� s�*��� 0s;:7� v�%� ,c:R�� &�%� ::P#�9}94����� ,�0    
��10 �; :^ ,Q b (��� :  �  
��11 ^ ,Q b (�z] : �  
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 (�* @$ ,���� �R$[;� ,��-. ��@��  ¹9� Q����� b�1�0  

 Q�������2�����$ b �L�_��$ T7��{� KL :0   

 (�* @$" :���)] (��� &�A�� ,M)] Q���i�� p.�[ ,"g�*� c	� �� � (��* ���3� 
s���N$ g���� �F7:$ c	� TD)� _� ,s�*�� �#� b;  b :�Df� �x	 ;c	� �¡ °@i$

97 :�Df� _ �7 c	��4� g�¡,  (?	� jA*�, ���.	��,  (�<��Q�, jA{� b c	�3�5�, 
 (��� &�A�� V��F> �C#7 c	� -��� _� ,jL�¡� s��m� 97 ��D)� ����� ��[�� ��0  

�6��7"�45."���3א����z�x�+	�����8א� �

 µ��� b" :���6� �$ TD)� ¸�6�," *� (» V�� �²g��� TD6 c	� �56 �� ��N$h �� q3 ,, 
 (J> �; �]�., �$ TD)� �Eo]�7� (�¡ �F*� , (��� "P (�f� ��-3 j�%� c	� �� �� �� ¼

½�Z� c	��8�0  

 "�*:Z3" :���6� ,#$_ c	� ^:Z3 :�; (�f� ^:<� ��� &o] ,�c	� �� ¼,  q3
 (�f� (#�� b �F�� ¼¾��9�0  

                                                        
��1 � ,c@<� 9$_ p�:�D�� ::P#�2}195�0    
��2 ^ b:   Q���i��  
��3 � ,�E��� ::P#�4}558� ,�E��� 
�-¿ ,�4}546−547�0    
��4 ^ b:   9�  
��5 � ,�#F�z�� :L ��<� �)� ::P#�3}1097�� ,B)D#� ,7}106� ,s��-�� ,�12}336�0   
��6 97 M6�� Q :  
��7 � ,�E��� ::P#�4}559,� � ,b�A��2}1097:4� ,�FC)��� �E��)�� ,�569�0    
��8 :4� ,Q�C7	� p7�. ::P#�501�0    
��9 � ,�E��� ::P#�4}498�0    
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  (ªD)� �7 �$ �:] _ �x; :g:L��� �#7,  (ªD)� _ �7� �7�7�1�3 ,�#7�1�   ,�L�NE�
�$ _� (��� ��� ^:<� À��� &; _ �; ���2���-3 �L� ,0 K´�DD�� :PE��3�0  

�ً�9�:�zא!�א������W�;>����."-�',+�א��و�א�'�=,x��� �

����4�  (w��K7�, �Á��, [�#�� �Â; �:f��, K6�:R�� ����5� #���  �Â; t�
jL[�,  (�z� b _8�z,  (��� �$ �7 ��%E � ��F]�D�0   

"E�3 &o]�6�  (���������� �¡ �� ���7�;  (-�� TL; �� T$ (w�� TL; 97 
L?��8� ,
7 TL;�ÃÁ�9� ,c:f�� TL;��10�  ,��� TL; 97 ��E�3 &8� ,K�\ [�#�� �Â; KC] �[ �  

                                                        
��1 ^ b: s�7�1�30¬��#�� 97 ��� �L� ,   
 ��2 ^ ,Q b  _ ?; :  
��3 � ,TF�<� D] ::P#�4}115��}�¬7� ,0    
��4 ^ ,Q b: ���6  ��� :  
��5 ^ b:   ��:R��  
��6 ^ ,Q b: �; &�3  &o] :  
��7 ^ ,Q b ������� TL; :  
��8 ^ b:  (w��K7�  

      ?� �w���s�z3 �@$ :,  ,�3���FP� [,  (%6� ,���»� (w�� T´��	� "���	� :?�%6; �8 ?�: ��%�],  (�¡ �CF]�s, 
 (:����FE�z��� ,��7:  (�d  B�PR�� �CD#��7�, [�f���, �z��z��� ,��7����: � �f��,  ,Jw7� B�PR�� �CD#��7�

 97��C�*���  (w�� ¾�$�: �R$�:��� ,?�: ªr ![;, 9�I#6�, 
�* B�PR�� �CD#��7�,  �C�*���
 (w��� ,�F3��x; �A��� �@��� 97 ��h pF�< j�� ?� ,�� ,&������ jZR7 ::P#� 0[3}311 [��R� !�:�� ,�

:4� ,���N��335�0  
��9 Q b: Á�  

      Á7� (#�� c:6 «��%��� KL �; ,°�:R� ����� KL :TF,  4�R�� 9$ �:�� �Ä ��E �F*−�#� Å� �[− 
�#� �CND] �-��:19£ (W�� KL� ,� ,&������ jZR7 ::P#� 0Á7 �@$ �5}137 ,[��R� !�:�� ,�

:4�552�0   
��10 c:f�� TL;:  (F)�:]8� ,�6:$ :c:f� �$ ��5)���)��� ,� ,Q:L��� ,c:f�� ![; b :$d�� T´��6� ,&��  
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 − (���� KL�� − ��:R�� TL�3�1�, O[�]��2�, &��:���3�,  �Â; t� B#�� jCD��]
K�\ jL[��4�  (���� 97�0  

 (�ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ)�� (&; ? ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ (A7 TÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃL;}�}�}^�2327�  TÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃL; 9ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ7 �ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ#����  
 (-ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ��
ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃF�* 9ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ$� �ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ#� 
L�5� À�ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃW;��6� , TÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃL;" :
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�¡ pn�7 g-L 97 �*��$
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5E, �4}362�0  

��3  �]�AR� �$ �797 M6��^ :  
��4 ^ b: ���*�  
��5 ^ ,Q b T3 &; :  
��6  97 M6�� Q :  
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L ,��� 97� ,[�#�� �´ �[ (D� �� X°_�9� 
 (T3 O�Z� 97 9L�¡� �F$�DA�� v�%E� ,jL[� �5E Bzx;�10� 0�C%#. :3h   

                                                        
��1 Q b:^ , �; ��� :  
��2 � ,�E��� ::P#�4}627� ,Q�������� [���#�� ,�13}463:4� ,Q�C7	� p7�. ,�501� , �F�� Bw7 �7�
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 s��-ÃÃ�� b ��ÃÃ6�1�" :}g�ÃÃ� �ÃÃ)�� "ÃÃE�3 &8 :�ÃÃ��7 ��ÃÃ6}�}Q�94� �ÃÃR$[; �ÃÃ��2�  ,p$�ÃÃW;
 (TÃÃÃ3 KÃÃÃ�] ÃÃÃ� p�ÃÃÃW;Ã�R�ÃÃÃW; �; �ÃÃÃ�@� "ÃÃÃE�3 &8 ��-ÃÃÃ3� ,TÃÃÃ$m� 9ÃÃÃ7 t�3� :L�ÃÃÃ� �ÃÃÃx	 ;

 (ª#��"�4�  0  

                                                         
=  

�8}57 − 60� b ?�* 9$ �:�� ���* :3h c�$ ,�7�%)�� c�D3 , (#�� °@D��� ��)R��* 9$�� ,��6� &��
:4� :&Ê�P�� �[��7 b q3202−203 (��� c�D3 ,� (��� !:] c�$ ,s�3�3 :���{� j6[ ,�F] 
k �7� s

"793"� :�[�D%� b j3�{��  ,1}552 (��� c�D3 ,� (-�� s�3� c�$ ,s�30
L  
  Q�f���� vq�	� 
�-¿ b ���#�� ��6, �2}26�, -L �$�D3 :3h� ,?�* 9$ �:�� �S:� b:��6 j� �" �$�D3�

 (%�� 
D3 å [�Cw7 �-L (#��� ,���� ��; g��[ ,9# (:�7 �Ë�¡� ,B´�%6 V� ���3;� , (#�� ����[ �� jC (��� å B´�%� ,Q�
pn�7 å jC#7 �*; �]�D%� ¸�"��6� , � ,��{� ªFi�� b :Z* 9$�4}57−58 :�" TL; ��D�� �6�

 b ���{� (NW ���{� �-L � − g���6 �7 :3h�−  (j�  (NW �6� :��6 97 ���S [�3-� c�DA��$ ���{� 
 (�´	� (w�� �F* 97 T$ ,��#�m� �F* 97 _ ,� (w�� ��)] ;s:C "�� BD* ���{� �-L ����)� ¸ :�D���[ b KR]�

 (x; jL�#� Å� ���[ c�D3 � − (�W (��� �F�� Å� j −d�� ��� 9$� ��6� , : -L (%�� TL; �#� [�Cw7 c�D3 � ,�
 (x	 ;��#�m� 9� �¿:Cw$ B#fD%� �]:R7 j�R�� TL; �#� �F] �7 °�:R7 (D�� ��>; � ()�D� ;��F· b :��� (#�� K �� O�

 ,)��$¬��00000�]:R�� ���" (w�� ��6 ::PE�� , (:�� b KR]�� ,����1}422 − 423 b d����� 9$� ��6 ��-3� ,�
� ,[�3-D�_�25}8� � V��Î; ���{� 9� ?@A�� ::P#�  (:�� 
5E b (��� �� �� ,KR��4}369 −3700�  

   (x; �� ���E �6� ;p$�W	� �$ �:] _ �� :�NFNW b �[�i��� g��[ �19}8 (��� :c�D3 ,� ��� :c�$ ,Q��
 :���{� j6[ ,p$�W	�"6895" (5E� , :�" (�* (�* ,?�X �#� (�� 9$� 9� ,�7:A� 9� ,s��D6 9� ,��R> �#� O�

 K�#�� 9�− (�W (��� �F�� Å� j−v��� g-L� g-L :��6 ,0" K#R�: 0?�Äm�� Á#��  
��1  (-��s�� (#57 97 : (��� c�C> ?�7m� Q���; 9�  (�R��§,b�:)�� ¾�[�8 9$ �r; O�:Q684£ �)��� b ,©

 (KA��1�  (jL; 97 dDR�� ,���W;� ���:]  (#5� (%�� &:)�� �@� Q�� ,�:Z�� p$� (7	� :�X� b Q�C
 (F~� ,
L-� (6�$ Q� (�  ,�� �L��R� (D�� s��.� �Ä���; ��@�� �C)]; �R (D��� jF%) �w3 ::P#� 0
���

� ,&�#P��1}825� ,s��-�� c�D3 �7�)7 ,�1}5� 0�L�R$ �7�    
��2 ^ ,Q b p$[; :  
��3 ^ b �R�W :  
��4 � ,b�:)�� ::P#�12}3640�   
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 "��� ���x	��" :���6�,  (T3 97 ���x	�� :�;  ��@� ,p�W; ��� ��� :�; ,��� p�W;
s:R�;, �CF] tR�� �5#] ?�Äm� b ���x	� _8 ,�R$ �����1�; �CF] ¾F� h8  (_8 

�D��x;�2��#� ���7 �F�� ?�Ä8 b °@� ���3� (7;� , H:�� ?�Ä8 b � Ñ. T  

  

                                                        
��1  T´�%� 97 g-L� − ,i$ v��)�� :�; Ñ� µ¾ ?�Äm� ���x�; b T$m� 97−  ,&�%ND�_�$ ���7 �CF] ��6 KD��

��h 97 ��5)��: ,&�%ND�_�$ �CF] ^ �Ý �x;  (7�� �CF] ���� �;��´	� �,  :��6 �F*" v�� �E8
 V��*; "��� �7� �#%ND�; ¤�6 ���6" :T´�%7 p$[; KL� ," (w�� (��� b �R�� �7�)� �3²w� [� ![	� �

 (�N� (w��� ,�% (z�� b �R�%7 KL� :�R$�:��� ,��R�� ^�:. b ���� �L�w$ 4�5)��� ,[q�#DÂ�" �C�PE �6� ,
:���)$ ���¡ 9$�  

 ,�ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ ,6 ,��  ,7 �� ��ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ�  �$ �_� Ñ� �DÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ,F �[�  

  

   �bÃÃÃÃÃÃÃÃÃÃÃ �>  Ñ� ,R ��  , Ñ	� ÑxÃÃÃÃÃÃÃÃÃÃÃÃ ,) �!�  ,� HzÃÃÃÃÃÃÃÃÃÃÃÃ�� ,q �[  

  

 ,�ÃÃÃ� Ñ<� Ñ: �̂  �7ÃÃÃ Ñz �T ÃÃÃ , Ñ1� ���  �b , Ñ	�  Ñ*ÃÃÃ ,A �?�  

  

   ,� � Ñ��ÃÃÃÃÃÃÃÃÃÃÃÃ �� �¾  �b �;  Ñx ��ÃÃÃÃÃÃÃÃÃÃÃÃ ,� ��  � Ñm�ÃÃÃÃÃÃÃÃÃÃÃÃ, ÑÄ �?�  

  

   (#���� V�R$�� �%7�� ��� �DF>�* b ��  (?	� "W�; �h8 KL� ,K.�E 9$_ ��h b  &@] &�A� &; �¿�7 T�6
 (FW� (�  (5�� �L��� ��7 ���f, ��h 9%ND�� ��q];  V���[�7 ��1� &�A� &; «t$ �C#7,  V ��%� &�A� &;� 

:��6 �F*  
 ,� �b ,�  H �æ  � Ñ	� H?  �$ Ñ�� ,FÃÃÃÃÃÃÃÃÃÃ �% ��� � �   

  

   �7 Ñ#ÃÃÃÃÃÃÃÃÃ ,C ,� � ,_ ,�  � �¢ ÃÃÃÃÃÃÃÃÃ �5�� �f ��  

  

   (#��� �F>�* ::P#�� ,��6[��� �� ��6}317−318� ,����:�� �� K.�E 9$� ^\ :PE�� ,�2}236�0  
��2 ^ ,Q b  &�D��x; :  
��3 :�Â�%� �W@��  (&; CF] ���x	��  (��� t� ��� (T¥ KL� ,��  (�� ,?�Äm� �¡ b ��� ���x; b ��)� &�3 ��q]

 (��� �5E ?�Äm� (F)$ ��)�� �-L b ����� ,T$m� 97 ¾³ KL� ,�� (�´	� � (j� ,�  ���x; b ��6� ,�#� p.[
 (��� t� ��� ?�Äm� (9A� ;p$�W	� T7�x; 97 g�f3 ��  
L-7 �L� ,��	� ���)$ &���)� ���7 c�NW;

�,�E���4}566�0  
   :L ��<� b O�> 9$� ��6� ,3}1117 :�" (T3 b�  (_8 ,tR�� ��� ���x; (T3 b� ,&�D��x; �C] ?�Äm� b  

Ø[	� �5E qC#7 s�*��,  (T3 b ,T7�x; �@� ?�Äm� b ���7 9� �E�#3 9$� U�[ :&�#N� ��6  ��� ���x;
p�W	� ���, ��	� ���)$ �$�NW; -�;� ,���7 p.[ �F�8� :��6" 0  

  � ,B)D#� b K.���� ��67}92 :�" (F)$ b ?�� �� :��	� ��)�� �.� (�A�� b �-�� ?�Äm� �  :´�� b ?��� ���
�R$�[ ���x; ��� ��h Tz7 b �� &�A� &; p$�W	�,  (7	� °@� �-L���z�� ��)�� �.�� ,�:  (&; p�W; �-L, 

= 



 
 


	���א����� 330�W�� א����א�	�
 

�D��x�]�1�  (�� V�6���2�0   

  ���x	�" :O�7�)�� b� − (�z7s����� jF� �z, Q�f� p%� −  (P�� �CF] KD��:�,  �CRS
T7�x;, "Q@�x;��3�0   

b��4�  (��� p�W	��´��5�  (��)��}t� �}�}^�2335 �Q�:�E� &80   

��6�6� " : ¬Fw�� (��� b �;s�´��7�  (��)�� &o] ,_ ?; s�:�7 "R�6 v��� ,V�)��7 t� �
s�´�� p�W; �CF] KD�� �F�� "R�6�8�,  �F�R] (T3 b �CH�3 �F�� K�] ,t� p�W;�9� 

 (D�&��10�0  

  (7;� (��� p�W	� "E�3 &8 �"R�6 ��FR,  (T¥ �-C] �F�� 9� Q�:]; &o] :TF5�D��, 
�7�A* �CF�]�11�8� ,�F�� p7 "R�6 &, vÌ �� ���� @]"0  (7��B#R�$ ��!0  

                                                         
=  

 V��@� �C�7�x; "E�A] p$�W	� :´�� ��h TW;"� ,�E��� 
�-¿ ::P#�� 04}560�� ,�� ,[� ��#13}411 ,�
� ,K�i�� sÁ�D��13}6387:4� ,[-#� 9$_ ��Sm� ,�169−170�0     

��1 ^ ,Q b  &�D��x; :  
��2 � ,sÁ�D�� ::P#�13}6388�� ,Fn�D�� ,8}151�0  
��3 :4� ���$X ������ ::P#�1065�T�E � ,�0   
��4 ^ ,Q b: ���6  b� :  
��5 Q b (��� : s�´�  
��6 �; :^ ,Q b  ��6 :  
��7 ^ b (��� :�´�  
��8 ^ b�´�� :  
��9 Q :97 M6�� ^ ,  
��10 � ,Q�������� [���#�� ::P#�13}410� ,TF5ND��� &�F��� ,�16}162− 163�0  
��11 � ,TF5ND��� &�F��� b �>[ 9$� ��616}162 :�"�CF] �7�A{� ��W:  �D�F6 97 �Ä�Lh ª)#� j3 :P#� &;

 V��� &�3 ���,? �D�� 97 [�)�� ��h -�¦F]0"  
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 t� �CF] &o] :���¡ 9$� �F>�* :PE�� (��)�� b  V�)��7 � ,�� �; V���� V�,  ;��h p.�:]
�x	�1� " :��6 (#5� ��6 ��] (��� p�W	� b� :� V�)��7 t� "��6 &8 s�´ �,  _8�

Q�:]; &8 �7�AN] ��-$ (å��,  V�)��7 B#R7 &�A��: �� �; V���� V�, _ ?; Q�:];"�2�0   

xن���DIد���א�z� �

b��3�  (T3  ¹9� ¾Ñ ,³, p�)$ v���� &8�, ������ �;, qÄ �;, s:�N$ �;, s:�5$ �;�4�,  &8
�E�3�5�  (%��3 V�]:�� ��,  (�. �Ä�:�n�$ �; V�0   

 ��6�6� " :¬Fw��}��� ,E}�}��584 �  (T3 b :���)$  (9� p�6�7� �$ �CF] �:] _ �x; ,
�F��$[�8�,  (F#����9�, OÕ�"0  

                                                        
��1 ^ b��] _ :  
��2 � ,TF�f�� v��> ::P#�2}1090 ,�"�6 V�)��7 :���6 97 ��5)� :�; ,:  (&;  (T¥  �L�:��$ "R�6 &8 �@ m�

 (7;� ,tR�� �CF] ?��F] �L�¡ p7 "R�6 �;���6 �: "��6 &8,  (_8� :��6 j� ,tR�� b «\ KC] − (_8� :�; 
"E�3 &�$ U�)� ��FRn− �7�AN] , (F)7� :���A$ s�� V��F6 ¾F� �-L ,�Q�:]; &8  (E8� ,���#� b b �F6 �L q

 (��6 9A� ¸ &o] :B#R�� ,?�C�� �−��FRn "E�3 &�$− �CF] vÌ @] �:�� ¸ &o] ,Q�:]; &8 �7�AN],  �-L�
 ( (t�� 
�¡; �F�� Bw7 �-��^ �, 0j��; Å�� � ,TF�3m�� ¨�D�� ::P#�8}343 ,TF�� �� ��6[��� ^\ ,�

�8}70� ,TF�<� #7 ,�9}127�0    
��3 ���6 :^ ,Q bb� :  
��4 ^ ,Q b s:�W :  
��5 ^ ,Q b &�3 :  
��6 �;  :^ ,Q  b��6 :  
��7 ^ bp�6 :  
�  �8M6�� � :97 (:�� :º; 97 ��h� ,«��i� b �$� 0  

          ��,F ���$ ,:��� (z�� �Tz7 , �9 �%�� :�F�Eq �F�#,z�� �$ KD�� (#��� �� �Q�,F ���$ ,[ p�<�� ,c�,  µ��$ ,[ : ��,D,F ���$ ,[ K)Ñ� �� �-�� ��)��, 
� ,^�N5�� 0 µ&q� ��z73}1214�p$[� ,�0  

��9  (z���F# ,MFN� O�7�)�� 0T��; 97 &�D#�� ,��] 97 &�D#� ,j��� ? ��)7 b KD�� p$[	� O �Õ	� :
:4�1268�K#�� ,�0  
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 " :¬Fw�� ��6 (9%��$ � �:��: § �7©�C#7 &�$�1�  (��� 9�_ ,jN�2�  (�f� �C�W; 97 B
 (���$jN0  

S�#�� &�#�	�� ,&�t� O �Õ	� ��� :t�  p$[;� ,Q�F��$[ p$[;� ,���#� �C#7 p$[;
9��� ��; ���6 ,c�Fx;�3� ,B#R�]�4� O �ÕÓ� ��S�5�  ��� 97 :z3; &�#�	��

��7�3"�6�0   
                                                        

��1  �$ �797 M6�� �]�AR�: "�" (:�� :º; 97 ��h� ,«��i� b �$� 0  
��2 ^ b&_ :  
�  �3^ ,Q b (5�� �L� ,9��7 9$� : (�� 97 �F�� "�6� q3 ;c��[��57 s0  

        �9��7 9$� &��� 9$ &qz� "#$ ��7[ ��7 ,jFL�:$8 9$ v��:3� 9$ BF� :−�#� Å� �[  ,���F�  97 ��W;
 �8 T)DE��9� U�[ �6� ,���7 j�� b �F)] ,�� :6:  ,�Ë�¡� Bw�	� B%F� 9$ ��¥� ,[�#�� 9$ B%F�

 V�] H:�7 K)� ,�Ë�¡� K6�#�	�� �$��� 9$� :�#�� F�%�� ,� �� �%�� :��FÂÊ� 97 ,g�¡� � �� �#� U�[� �
§ ,�L�¡� � �� ��.[:Q259£� ,�[��� 
F�:� ::P#� 0©4}238� ¨������ ,�:4� ,
L-436�0    

��4 ^ ,Q bK�] :0c�� (5�� �L� ,   
��5 ^ ,Q b O �Õ	� :  
��6  :9��7 9$� ��6" ��h 9� �DÂ���−���R����� 9$ :�� :�;−  (&; ��h �%�� :��)]  &�3 c���� 9$ :��

 V��R$ O �Õ	� b TRY  V��R$ :t� �#�� &�#�	�� ,�%³ &�#�	� b TRY &�3 &�t� O �Õ	�� , p$[;
 (F��$[ p$[;� ,���#� V��R$ &�Eq� ��h pFS ���] ,c�Fx; p$[;� ,Q� (#�� ��� 9� "5)#] , V��R$ &�t� ¾� ,

 (D� ��h pF�Z] ,�%³ �%³ O �Õ	� b TRY &�F�� �; 9$ ����R7 &�3� :��6 ��� �� ��� �)] ,�´�7� &�
 (#�� (D� ¾� O �Õ	� b "�R< �x; "#3 �� :�FR� ��6� ,� V��R$ &�R$[; ��-] 9��R$ 9��R$ &�#�	� b� ,

 (D� ��-] ,�%³ �%³K�#�� 9� ��:� �L ����R7 ���6 �-��� ,��7�3 ��� �´�1� ?�~ &�− (�W �F�� Å� 
 (���j− (w��� ��F#* �;� ���7 ��6 �L� , �[ �1 ;KR]� ���#� �− (�W (��� �F�� Å� j−  (x; :��6 � (%�� b (9 

T$m� 97 ¾³ , (D� O �Õ	� :��)� 9��7 9$� �#�� KD�� KL� ,�* ��n p$[; &�#�	� b ����� ,t� �
 (D�� ,c�Fx	� ¤�O �Õ	�$ T5"0 � ,B)D#� ::P#�7}93 (�	� 9��7 9$� ��6 9A� ,� (&�$ ��)� �-�� �  ��S

� ,��:���� "A#�� :b �F�� "�6� t� �#�� &�#�	�� &�t� O �Õ	�2}309 ,�� ,s��-��
�12}364� ,K´�DD�� TF�<� D]� ,�4}119 ($[� ,�¬7� ,��} 
D3 97 �7@3 T)E ���{� &�A� q

 (t��s\��7 ^�,    0j��; Å�� ,B)D#� b ���)� p.:� ¸�  
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  (#5� ?@3 B#R7� (9%�� ��� 
k ��; :� [�7	� g-L �*�$ ��<� ���1�   �L:3h KD��
 (#5��, p�6 97�2�  (%�� (9�3�, �F�� ��� �7�0   

 �CR�6 :��	�], �)�� v���� "E�3 ���, �� ��<� p�6 T�6 �CF�� ���#Z$ �;�4�0  

�Cدא�x�oא�����z�7د���א��� �

�CF�� B#. �h8 :��z��,  (����]Q,  �C�)� &o]– V��Î; −  (�A����S 
Lh; �x	 ;T�5�0  

����x�x�"Q:��^ذא�אCDد���z�7د���א��� �

 "qÄ �;" :���6 :���z��, �����_�$ :�;, �ÄÕ �h8 �x; :��h B#R7� ,p�)���, 
 (����]Q,  (j� "R�6,  (7;� ,V��*�� V@)� �CF] &o] (���� �h8 �Q,  (j� �* �R$ "R�6,  &o]

U:�; ��� �CF]�6�0  

�א2#	�z�7��x��39C���"د���א��� �

�ÃÃÃÃÃÃÃÃÃÃÄÕ �h8 :pÃÃÃÃÃÃÃÃÃÃ$ �:���, :�ÃÃÃÃÃÃÃÃÃÃW �; s:ÃÃÃÃÃÃÃÃÃÃr �ÃÃÃÃÃÃÃÃÃÃCF] TÃÃÃÃÃÃÃÃÃÃ5N]�7�ÃÃÃÃÃÃÃÃÃÃ��� ,Ã qÃÃÃÃÃÃÃÃÃÃ3 �ÃÃÃÃÃÃÃÃÃÃC�z7 s®  
�ÃÃÃÃÃÃÃÃÃÃÃE��� b, &�ÃÃÃÃÃÃÃÃÃÃÃ3 &8 �CÃÃÃÃÃÃÃÃÃÃÃn�F$ �ÃÃÃÃÃÃÃÃÃÃÃR$�8� [ �:�ÃÃÃÃÃÃÃÃÃÃÃW_� �ÃÃÃÃÃÃÃÃÃÃÃ�h, [ �:ÃÃÃÃÃÃÃÃÃÃÃr_��, ÃÃÃÃÃÃÃÃÃÃÃ (%��3 � ��  

  

                                                        
��1 Q b �R$[	� :  
��2 ^ bp�6 :  
��3 Q b (%�� :^ , (9    
��4 � ,�E��� ::P#�4}570,� � ,�E��� 
�-¿4}557�0   
��5 � ,Q�������� [���#�� ::P#�13}407� ,B)D#� ,�7}93�0  
��6 �,�)�D�� ::P#�2}191� ,p�:�D�� ,�2}199� ,Fn�D�� ,�8}145� ,TF�<� 
L��7 ,�8}344�0   
��7 ^ ,Q bs:�W :0c�� (5�� KL� ,   
� �897 M6�� ^ :  
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 V�]:��1�,  (j� �)]  (%��3 V�]:� 9A� ¸ &8� ,��<� �� �C�)����,  [�)$ :�; ,ª)E �7 �R]

K6�$ �8 �Cn�F$ 97 
Lh �7�2� �E��� 97 B#R�$ V �ÁD� ,�L���� �8 �#7�3�0  

����J{א��z�7�xد���א����T<#א� �

 �Ä�:�n�$ �;" :���)$ �� [�>; :¾7����4�  (�."V� ,�h8 B#R7� :�;�5�  (%�� cÕ (9, 
 (�. "$:�n�] V�,  (j� �6 �C�)� &o] �h8 �CDR�#7 
Lh; �x	 ;��-$�6�  B.:� _ &�3

 0�¿���  

j��)�� 9$��7�:}}�}^�2336� " (7;� ,�#� �Ä Bx�D%�� V��F�� �Ä�:�n� &�3 &8 �,  �F�]
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 (&; T�)� ���6,  (D� _� �7�%)�� �R7 &�A�� (z��� ,jC�FE�:  (x;���6 T�)� _ � , (D��g��� v�#¡8 ��[; &�A� &; jC, 

 (:�� �.�� ,?��* 9$� ��6 �L���	� ����:  (x; (JND%� &; 
.�] ?� ��)ND�� �  (JND%� q$  ,��R�� ?� �$
 (:�� �.���� (z�� ���FE�:  (&; ��� ?� b 
.�����  �-3 &@] �#� ¢ :Q�� �#� �� ,��6 ��>�] ,��6�R�� �� ��7

�-3�,  (:��� ,O�F)�� b :C�; �-L�:C>; ��	� ����"  0  
��7 ^ ,Q b «²w� :  
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 (7;� (:* �E�3 �$ �:] @] T��)�� � V��� �; V��,  V �:3h��1�}}�}Q�97� Bzx; �;,  (F�W V�f��$ �; V�, 

 V �:]�3 �; Vq�%7�2�0  

�CQ�bل�אC2�#ط�."-�وA!Bعٍ�'�9�oو���Iא���Q��>?�z�x�L"	Q�L� �

 V� �i%7 ����3�  µ� �[ ,� ��0   
T�)F]�4� «�i%� ��6�5�  (x; µ� �[ ,� ��j%)�� ,��D6 ��6� ���6 �� gç�F��;,  ���D)���7� 
��<��8�0  

 :ÃÃPE���9� ÃÃ (w��jFL�ÃÃ�7 b ^[��10�  (:ÃÃ{�, �ÃÃ�R�� ��ÃÃ6 �ÃÃL� ,�ÃÃR7 �ÃÃ7�, :]�ÃÃA���, ÃÃ (5��� (K�: 
&@ÃÃÃÃÃÃÃÃÃ] KÃÃÃÃÃÃÃÃÃ#�D6, ÃÃÃÃÃÃÃÃÃ (w�� �6�ÃÃÃÃÃÃÃÃÃ� �ÃÃÃÃÃÃÃÃÃÃ7� ,j��ÃÃÃÃÃÃÃÃÃ6 TÃÃÃÃÃÃÃÃÃ�)� _ �ÃÃÃÃÃÃÃÃÃx; jCFÃÃÃÃÃÃÃÃÃÃ] ���ÃÃÃÃÃÃÃÃÃ6	� 9ÃÃÃÃÃÃÃÃÃ7 ^[�  

 ����ÃÃÃÃÃÃÃ6 �h8: ��FRÃÃÃÃÃÃÃn �ÃÃÃÃÃÃÃ�; &@ÃÃÃÃÃÃÃ] �ÃÃÃÃÃÃÃ#�D6; j��ÃÃÃÃÃÃÃ6 TÃÃÃÃÃÃÃ�)� _ TÃÃÃÃÃÃÃÃ$�11�  V�ÃÃÃÃÃÃÃ)��7;  jÃÃÃÃÃÃÃÃC7� TÃÃÃÃÃÃÃ$     

                                                        
��1 ^ ,Q b V �:3h �; :0c�� (5�� �L� ,   
��2 � ,�E��� ::P#�4}640 −641�0  
��3 ���6 :^ ,Q b�i%7 ��� : V�    
��4 �; :^ ,Q b T�)F] :  
��5 � ,?�A{� ��l �� �*\ b ½���� s[��F7 ��61}131:� "«�i%� (w�� �´�. �¡ �L :s��C" êF�� ��6� ,

� ,TF�<� #7 b8}293 :�"��R�� �¡ J����� �L0"  
��6 T�)�� :Q b ,^ b�  ���%)�� :  
��7 ^ ,Q b&��D)�� :0c�� (5�� �L� ,    
��8 � ,�E��� ::P#�4}646� ,�*\ b ?@%����� 9$� ��6� ,[�Cw� ��)�� �L �-L� ,�14}88 :�" 9$� ��6

K �� ���� ��6 T�)� _ :jA{����,  (P�� �L� (&	 ;:L�  (��� KL� ,9´�:)�� [��D�� �� �Â�%� B#�7 c-3 �� �#L �
B� ����"0  

��9 Q b  :PE� :  
��10 ^ ,Q b jL��7 :  
��11  b^ ,Q j��6 �F] :  
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[�L�1�,  ��h� (#5� ?@3 97 ?�C�7�0  

�x�8CJ��itو���ka'ذ���'و��Wل�Qو�'���'���.�����Q�7(�Z�zل�Wد �

 V��� �;}�}�}��600� g���� ���2�  (x;�N$h �0   
��-3��3� ����� ��)$ �7�%)�� "�z�: �; K#N$h, K#RZn; �;�4�,  (J>�  &o] ,b�.

 (x; V�#F�� �%³ v�F��	� ��* �R$ g��� b TD)� c	� � , ��$Õ 9�5� Q�7�6� 0  
                                                        

��1  (t�� b q3 �7@3 T)E�� ,?�:C�� ��A�� ^4}137 (ÁD$ ,��} (#�� �� �%� °:±Ï� �N  
    V_�; : (5�� ��6 T�)� @]���6 �� JL�:� b ��D��� ,JL�:� �¡ K�, ���)�� ?�� qC#7 [�Cw��0  

   V�FE�� µ� ��7 �x	 ;��R�� ��6 T�)� _� :  (T)D%� _ �#L ��D)� ��6 &	� ;g�f� jA{�$ ,_� (�$  ,�7�%)�� 97 �R7
��R�� ��6 �h8 :���� 9$� ��6� ,�F�R�� b &�A� _ KL�: &@] �#� K7�,  V�#F�� �%³ �F�� B ,� ��� ��*, 

 (F%�� ��* TAE &o] ,Û:$� V�#F�� � s�*��,  (JND��� ��F)��, �´�7 cÕ p7,  9$� ��6� ,�#� 9Z��
 ��� ��� :j��)�� V�#F�� �F�� B ,� s�*��, cÕ TAE &o] ,;d��, 9Z��,  ��� :À�W; ��6� ,��F)�� ?:¡�

 ��� V�#F�� �%³ �F�� B ,�, vÌ �7��� ¸ TAE &o] ,;d��,  (_8 (_8 ,��z7 &�w.�1� 9$_� ,v�dD�� 9Z%� &;  
 (x; V�$�; c®� :��6 �:�X ��6 ��� ,:  (x;�´�7 c®� �, �#� ¾���0  

   V�z���:]�A�� ��6 T�)� _� :;  (-�� b ��D��� ,�F] �7�%6 _ h8��6 �h8 K7:  ��_�� ?�6 �; ,j�%� &@] K#�D6
 (�; :j��)�� 9$� 9R] ,TD)�� �� �L�> V�#F�� &���� j s�*��,  (��� &�-������6 &8 :��¥ c�D3 b �#�� ,��: 

j�%� &@] K#�D6, � ,�7�%6 @] ?�6; &8�L�> �� V� &���� j�o] �R7, �-����&  (�����, �´�7 cÕ p7, 
,?�� 9Z��  (�; :s�f� 9�� ()ND%� _ j (��� &���,  (_8 V�#F�� �%�i$ ���7 ��6� ,, 
C>;�,  9$��

 :jA{����8 (&  ��� V�#F�� �%³ ��� �F�� B ,�,  
F�* 9$� c�D3 b j��)�� 9$� 9� À�W; U�[� ,;d��−
 (x; :3h����7 ��6 �−^:<� �� &��L�> ?�6; �h8 :, �#]U �#7,  (&o] ,Qq]  V�#F�� &���� ��_� s�*��, 
 ()ND%�� (_8 j� 9A� ¸ ���AE &o] ,�D�� &�^:<� T)� ,  (» &�3 &80T)� �F] �  

��2  :���6 :Q b V���� �;�� �  ,g������6 :^ b� g���� �� ���� :  
��3 �; :^ ,Q b ��-3� :  
��4 K#RZn;� ,^�N5�� 0![	�$ ��#. pn� :�; :T.:�� p ,Zn :3}1248�pZn� ,�0  
��5 Q b �$®� 9 :  
��6  (&�$ U:� 
C>;� ,j��)�� 9$� ��6 �L �-L� �#$�$ TD)� _ c	�,  ,Q�������� [���#�� ::P#� 0�#L �7�%6 @]

�14}157� ,TF5ND��� &�F��� p7 �F�DR�� ,�16}40�0  
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" :¬Fw�� ��6 (j� 9$� ��D)� (¢� &�3 �h8 �-L,  (7;� ,T��)�� v�#�; �¡ 97 g�¡ �; &8 �

 (��� ¢� &�3T��)�� 9$� ?, c	� TD)� @]"�1�0  

����8א������و1����J.��א�	+�."-�زو�z�x��3J?<��א� �

 µ�.�� �;�2� �C.�� ��0   

�CF�]�3�  (�)� �7 Tz�3 �7�%)��?�4�0  

  (D�� ��6" :K´�D (#5� ?@3 :L���"��6 ��� ,��5�:  µ�F%$ K#$Õ,  �[ �; Ñ7 µ BA*� ,

.�{� 9$� 9� jC�R$: ���6 ���60000 g:�X �8"�6�0   

 (��� �#iF> ��6" :��) (_8 ,���6 ���6 ?�� �$ ��W�F%$ K#$Õ ��)� &; , 7[ �;, 
 (��D���7�  (w�� (&; ��C  (» ��h&; 9A�� _ ��8� � �%�#$ &�%Em� ��R���CDF7�� ?�"0  

                                                        
��1 � ,:L��<� �)� ::P#�3}1097� ,s��-�� ,�12}336�0  
��2 �.� �; :���6 :^ b� ,�.�� �;  :���6 :Q b�FN5� �L� ,0    
��3 �; �; :^ b� ,�CF�] :�; :Q b  �CF�] :  
��4 � ::P#� ,?�A{� sÁ��2}180� ,KC)��� ÁDi� ,�10}144 (&; 
L-� b [�Cw�� :�  (��� b �.�

 (F�#.	�3 �C.�� �� �CDF7�� :9��7 9$� ��6� ,�" (&	 ;���6 T�)� _  Å�− (��  (T.�−  ,�ÄÕ b �� &h; �6
 (D� �7 ��h 97 ±�� �6�Q��$ T5"0   

��5 ^ ,Q b ��6 :  
��6 �<� D] ::P#�� ,TF4}123 ,�¬7�,��} (�D���7@3 � :" (_8�F%$ K#$Õ ��)� &; , 7[ �;" 
%E� ,

 (D�� 9$_ ��)�� K´�D¨�{�,  �:7 q3 
.�{� 9$_ ¾F��0  
��7 ^ ,Q b  ���� :  
��8 ^ b �; :  
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 " :��6 j� (7	� :L���Q�C�1�  (�;��2� �L�f3"0  

�x�SWو��'�Y�Jن��
�C*Q�zل�CQل�א#	Cل�Q	hZ��"ن�^ن� �

 �̂ :. &�3 &8�3�0   

T�)��4� ��6�5� ��D)�: &@] K#�D6, &�3 &8�6� ^:. �F], I3 �;,  97 g�¡ �;
:º	��7�0  

" :¬Fw�� ��6^:. &�3 &8 :���6 ���¡ 9$�,  ()* � (�)� &; Ñ¡m� �� ? ,Fv��8� ;  

  

                                                        
��1  (7	�Q�C : (7; �Ä � �:�KA��1� 
L-� b �)��� Q�C,  ,�E��� :�R$[; KL� ,� �� �R$ s[�Cw� �#������

� ,Ì:�� �� ���R�� �F>�* ::P#� 0������� ,�F�DR��� ,�Nn�����1}38 ,
L-� ^@�W�� ,�
:4�144  0�   

��2 ^ b &�3 &8 :  
��3 ���6 :^ b� ,^:. &�3 &8 :���6 :Q b^�:. &�3 &8 :0   
��4 �; :^ ,Q b T�)� :  
��5 ^ b 97 :  
��6 97 M6��:  ^  
� �7^ ,Q b[��Ï� :  
       :L��� �E��� : (x;���7 9� 
L� 9$� g��[� ,_ �; ^:. �F] &�A� &; �$ �:] _ �,  9$� 9�� ,À�W; ���6�

 (_8 T�)�_ :j��)�� V_�6 �>[ 9$� ���� ,^:<� p7   (w�� b ���)��$ V�z��� (D�� &�� �L� ���6 ��� :���)$ �F7�
���6,  ��� 9Z%� @] ,�B  ���� ?�� �7 �F�� (F* K V�;  (x	 (D� �g����$ �#Z� ��[; &�A� &; jC;  �h8 �7 °@i$

 (��� ,�E��� 
�-¿ ::P#� 0:L�� ^:Z$ ��h B�4}585� ,TF5ND��� &�F��� �15}124−125 ,�
� ,Fn�D��8}190�0    

��8 v�F¡m� 97 ��5)�� (��� ���¡� ,���f�� :�; :�D��� :v (:�� �F¡; :��)�� , ���f�� À�$ :T. (t�� b° ::P#� 0
� ,MF���� jZR�2}669 (F��W	� ° �:� �6�  ,��F¡;� ,� (��� ��_� �L :���f�� ?�C�7 &� (�� ¼� (F6 �- �F] �

= 
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 (&	  :���6"J� ; �;," �R$ �7 �� °��R7�1�: ""���2�0 BCDE�0  

�x�L"	Q�7(�Zل�C	�CQ��!�<��zل�א# �

Ã´�ÃÃÃÃÃÃ]�s: " :¬Fw�� ��6 (j� ,�[�; _ :^�:Z� ��6 ��] }:��6}�}^�2342�  �; ,&@] K#�D6
��6�3���� K#�D6 :,  (j� �:�� :��6, [�L �7� &�A�� ,���6 T�)� @] V�"0  

��)��'و��+	���71'و�����Z�zTOU��x�S)��^ذא�'�"�iא#	Cل�و�7e�*��uو�LJא���:� �

J� ; �;�4�,  (F$� ��#0   

�h8�5� &@] K#�D6 :��6, J� ;�,  (��� ¸���R$ TD)�� �.� �6�, �� _��,  (j� Q�7, 
 (F$�&�3 gç�F��; ��#�7� �� �; V���� TD)�� V�,  (F$ �7 �� &��%)� j�o]&8 ,g�#�8� �� V�  

  

                                                         
=  

0���f�� �R$ jA{� ��h ÉF)E Q��� �� ���f$ jA{� :4� ,��5��� F)#� ^\ ::P#�49�,  ��>[8
� ,��N���2}776 �6� ,�pS ���¡ 9$� �C�PE� ,stR�� jFL��� :���)$  

ÃÃÃÃÃÃ H� ,� Ñ« � ,²ÃÃÃÃÃÃ Ñ>�� Ñ�ÃÃÃÃÃÃ �WÃÃÃÃÃÃ H) ,�� ÑT Ñ
  Ñ# ���ÃÃÃÃÃÃ,F  

  

  ÃÃÃÃÃÃÃÃÃÃÃÃÃÃ ��� ��  Ñ:ÃÃÃÃÃÃÃÃÃÃÃÃÃÃ , ÃÃÃÃÃÃÃÃÃÃÃÃÃÃ ,*� Ñ�,]Ã V � ÑÁ  �8�ÃÃÃÃÃÃÃÃÃÃÃÃÃÃ,F Ñ¡  

  

  � ,TF�f�� v��>1}120�0   
��1 ^ ,Q b g�R$ :  
��2 � ,TF�f�� v��>2}1093:��[���� ,� "  (&	 ; �;� :���6 [ �:6o$ �; ,�; �R$ �7 �� °��R7 �J�  V���� ��D)�

�� �; V�"0  
��3  ^ :97 M6��  
��4 Q b, ���6 :^  J� ; �; :  
��5 �; :^ ,Q b�h8 :  
��6 Q b ��R$ :  
��7 ^ ,Q b &�3 :  
��8 ^ ,Q b: &�3 &80c�� (5�� �L� ,   
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 (��� ��-�;&8� ,���1� 4�5)�� jC�] V�����2�0   

xل�C	���Z�z)��^ذא�����OאIو���CQ�oل�א# �

 ������ &8 _�3�0   

_�4�  &8 ��� ��6 ������ ���� :��6 &�$ ,K V� V���� :v�F��	� ��6� ,, �%A� �;,  @]
 (�	� b �x	 ;�7�%6v�:$8 ��5� �� :���)$ T��)�� V� (z�� b� , ��;:� ; ��6�R��� v�F��	�

j��)$�6� ���� �E8 :�7�0}}�}��601�  

x���.1�#ل�אC��oو���Iع�אCJ!�z� �

���6jC��.[ T�)� _� :0   

                                                        
��1 ^ ,Q b&�3 &8� :0c�� (5�� �L� ,   
��2 ,�E��� ::P#� �4}641� ,�E��� 
�-¿ ,�4}585− 586 ,[�Cw� ��)�� �L �-L� ,� j��)�� 9$� �6��

 :��6� ,������ b" (
*;  (¢8  (_8 ���%)� _ &; �� ����" ::�X pn�7 b ��6� ,"���* 9� �wA�,  9��
�*�:., �CRn�7 9��, T��)�� ��* 9��,  (��D%F] ,�L�¡� s���R�� 97 qC#F$ "E�3 KD�� ��{� 9��  ��-$

&��%)� 
�� :CP� BD* ��� _� ��� ��h 97 :CP� ¸ &o] ,&��D)�� -�#F* �F��, v�F��	� ��6 T�)� ¸, 
 µ� Ñ� ,� b _,  b _����"� ,Q�������� [���#�� ::P#� 014}149� ,Fn�D�� ,�8}190�0  

��3 ���6 :^ ,Q b ������ &8 _ :  
��4 �; :^ ,Q b _ :  
��5 ^ b �:$� :  
��6 ^ ,Q b ���)$ :  
��7 ^ ,Q b V���� :    

       � ,Q�������� [� ��#�� ::P#�14}148� ,�E��� T´�% p7�<� ,�9}248�0   
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_��1�  (�� ��)� v�F��	� ��.[ T�)� (5�� �� �� jCD���� �R$ K� ����6 �� q3 ,FN: 

 V����,  (j� ���)� ��R.[: ��� �E8, �%A� �;, jC#7 ��h T�)� ¸�2�0   

�م��8א�	+�CQ��!�<��zxل�و%�Fא���� �

��6 &8 _��3�  V���� :ÉR$, j�RE _ ÉR$�,  ���AE �;0   

 @]�4�  (5�� b �7�%6��[��5�:  

 s[�W b: ��6� ,V���� :ÉR��� ��6 �� �; V���� TL j�RE _ :ÉR��� V�?0   

 s[�W b�:  V�RFS ��R�� jL����,  ���AE��6�0  

" :¬Fw�� ��6 jC�R$ TAE �;− (D�� b q3Fn��7� −  (�:� 9A�� ,�DÂ�%� b [�L �C] 
 ��� �� ��F�� ,� V��*�� &�3 &8 �F�� B, ��� ,jCF�� �;�8�  (T3  �*��  

  

                                                        
��1 �; :^ ,Q b  _� :  
��2  ������ �h8 :����Z� b j��)�� 9$� ��6�, )� @]��%&  (_80���6 ��  � ,[���#�� ::P#�14}148�,  �)�

� ,�#F�z�� :L ��<�3}1135�0   
��3 ���6 :^ ,Q b  ��6 &8 _� :  
��4 @] :�; :^  b  
��5 � ,�E��� ::P#�4}642� ,�E��� 
�-¿ ,�4}586� ,[���#�� ,�14}150 ,�E��� T´�% p7�<� ,�

�9}248�E��� 
L-7 �L� ,
L-� b [�Cw� �L �-L� ,�0   
��6 ^ ,Q b ���AE �; :  
��7 � ,TF�� ::P#�8}192 ��6� ,�– V��Î;− :"X ��6 ��#L (&; :j��)�� 9$_ :�  ����� &; V���� ��6 9, 

 ()ND%�� (��� 97 jC�F5E �� (��� Q��� �R$ jC�R$ ��� ���#�$ ��h TR.� ,��?,"  ::P#�� 0K�i��� g[�D���
� ,TF5ND��� &�F��� p7 �F�DR��16}45� ,sÁ�D�� ,�13}6492� ,TF�<� #7 ^\ ,�4}439�0  

��8 ^ ,Q b��NF] :0c�� (5�� �L� ,   
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�%³ jC#7 � (�[ �R$� ,V�#F� ��F�� v�F��	��1�  ��� �� ,� (A�� _ jCF�� B�C#7 &�#"0   

°@i$�2�  �h����, ��{� ��], ��F5E -�;�0   

°@i$�3�  �� �� �7�4� �����5�  V��� TL j�RE _ :����6 �h8 ,v�F��	� 97 g�¡ ����� �h8  �;
����6�? (���] ,V���� :����6 �; , K����� &;  ÑÎ	� pFS ���&q, §��F5E -����  97

 (������7�0  

  ÑÎ	� pFS Õ�{� ��NF] ,V��´�¡ jC�R$ &�3 &8 ��-3�©&q�8�,  (5* -���� 97 �D
 (��� (j� ,��  (5* ��� 
´�f�� ?�6 �h8 ÑÎ	� 97 �D&q,  (5* -���� (��� 97 �D���9�0   

¬Fw�� ��6�10�" : p.�[ �C]− V��Î;�11� − �Ë� :�DÂ�%����12�  (�� �h8 97 ÉR��� B�
,��� ��D6 (&; v�F��	� �� &�3 TL j�RE _ :ÉR��� ��6� V�  V���� �;? (�� �; , ���� B�

– V��Î; − ÉR��� ��* 9A�� ,:�Ï� ÉR���3,  (J* (&o] ,:�Ï� ÉR��� TAE� 

                                                        
��1 ^ b ��F�� :  
��2 ���6 :^ ,Q b °@i$ :  
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"�L�w$"  (F����0   

" :¬Fw�� ��6 (w�� TR. �� (&; ^[� p7 :B#R�$ v�����1� (F. �7@3 &�A� , V��"0  

�pא��gh	O%������hTن�א��z�,��x�+	�X�8�7���א� �

��D�� &8��2� T�$ g��L�>0   
��D�� &8��3�  (w�� ::�Ï� ��6� ,:ZN$ ��D6 :�Ë�*; ��6 &�$ ,TD)�� ��W b &��L�

 (%��$ T$�F,  (J{� &o] T���,}}�}^�2344�  s��C> �� ���%)� &; v�F��Ó� ¾F��
 (w�� ![�RD� ;�Ë�*;����C�4� ,&��)%F]�5�)$ _� ,B  (_8 (:·  (��� �U���6� 0  

 ��R��3��7� TD)�� �#��R7 b M)],}}�}��606�  (NwD� gX[ �;�7� b M,  (D�� �$:6 jC
�F���8� g:º;�9�0  

                                                        
��1 Q b �R7 :  
��2 ���6 :^ ,Q b  ��D�� &8� :  
��3 �; :Q b� &8� :�; :^ b� ,��D� ���; &8� :  
��4 ^ ,Q b (w�� : 9��L�  

      � (w�� ![�R�����C (T3 �qD>� : :4� ,�]:� 9$� ���* ^\ 0U:�	� b�#� �7 �� qC#7465�0     
��5 � ,�E��� ::P#�4}673� ,�E��� 
�-¿ ,�4}622 (ªE� ,�  (D�� :
�-C" (&; T.[ �C> &8�  V�E@] TD6 V�E@]

 (%��$ (x; :�X �C>� ,�F)� _� ,T �$ ��-] ,:Z{�$ ��D6 ���-$ j%,"  :&�#N� ��6�" (�� &8 �-L (¢��� B� 
 V�R7 q¿��C> (�� &8� ,�Ë�*; s��C> B�,  (w�� ��h p7 �7�%)�� �F�]�L�" ,KC)��� ÁDi� ::P#� 0

�10}151� ��6� ,� (D�� ,TF�<� D] b K´�D4}125T�$ g��L�> ��D�� &8� :���6 �#� ��},  (5E �7 :�
"g:L���:  V�R7 q¿��C> ������ v ��� �Ë�*; s��C> �;0"   

��6 � ,s��-�� ::P#�12}298� ,?@%����� 9$� ^\ ,�14}95�0   
��7 ���6 :^ ,Q b ��R��3� :  
��8 ^ b �� :  
��9 ^ ,Q b :g[��X   
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 �-L�1�  (:�� ��z�p$ �,  (��� ��z7; 97 ¾7��� ��z��:��  

�א��3t�Wbد�Fא���ل�."-��������א�	+��z�xא#�0ل�א��� �

 �Ë�*;�2� ���R�� 9��R� &; :  ,TD)�� M)],  s��C> p7 ��D)� v�F��; ��� ,��� �C]
��R��, ��<� &��D)���3�0   

x�L���W!����א���ل�Aא#	Cل��B	�8��1�pد��wא#�0ل�א�z� �

 (NwD� ,��D)� ���R�� U;[ �h8 :¾7��� ��z� (D�� ,�7� b M (¿� �-�� jC v�F��	� ��
 ,$:6TD)�� :º; �F�� ��4� �F� 97,  �7 �; Ñ� ,�g�� b �,  (���$ ¬(��7 �L� 97 V�.[�� g�:� �; ,?

�Rn�7,  (%�� �W���$ ��-3 �L�J$�, b� ,g�¡ ��#L ¾F���5�  b� ,9��R� ¸ g-L
TD)�� 9��� ��	�,  (5�� b ��� �C]��[��6�0  

 " :¬Fw�� ��6 �� �h8 ��z7� �. �. ��� ,��:)$ TFD)�� ��CF] ��*�� �, ��� �C]"0  
" :¬FÃÃÃÃÃÃÃÃw�� ��ÃÃÃÃÃÃÃÃ6?�ÃÃÃÃÃÃÃÃC�7�7� )�� �ÃÃÃÃÃÃÃÃ#��R7 b ��ÃÃÃÃÃÃÃÃR��3� :�ÃÃÃÃÃÃÃÃ��6 _ ��ÃÃÃÃÃÃÃÃR�� �ÃÃÃÃÃÃÃÃ¡ (&; ,TÃÃÃÃÃÃÃÃD  

 V���� &�A�"�8�0  
                                                        

��1 �;:^ ,Q b  �-L :  
��2 ^ ,Q b  �Ë��*8 :  
��3 � ,�E��� ::P#�4}648 ,� Vs[�>8  (&; �8  V���� &�A� _ ��R�� �¡, �E��� 
L-7 �L� ,[�Cw� �L�0   
��4 � ,�)�D�� ::P#�2}193� ,s��-�� ,�12}289:4� ,Q�C7	� p7�. ,�509 (&; TC� 9$� BA*� ,� 

 (&�$ jL�#� U:. T�R�� � ,?@%����� 9$� ^\ ::P#� 0���$ ¾F� �-L14}97� ,Fn�D�� ,�8}196�0  
��5 ^ ,Q b K�] :  
��6 #�� ,ÁDi� ���Â; T* b [[��� :L ��. ::P8}128� ,TF�<� #7 ,�9}173�0  
��7 ^ ,Q b ?�C�7� :  
� �8 (&; ���7 9� 
C>; U�[ �6�  (w�� V_�� 9A� ¸ &8� �L�,  ��6 ,&�D��R�� &�u;:� ��-3� ,��� �C]  

  

= 
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 " :��)��� �#iF> ��6 (&; 
L-�� ��C> &�A� _ �u;:� °@i$ ,��R�� b V���� q¿

���� (x	 ;��7 �0  (7����"�1�!0   

����8?�ل�����د�א�"/����zx�VC?<��א� �

"�.���2�,  (�R� &8� (��� ���0   

"�.���3� &8 v�F��	� �� �7�%)���4�  (���$ TD)�� ����[;?,  (�R� ��� (��� � s��Cw3 ,��
 ,�*�� s��Cw$ �F�� ��Cw� &@] �#� K7� :��D)� ��6 p7 ��� �C] ,TD)��$ �L�>

 �TA]  (��� �qD.� p7 �FA] ,�7�%)�� �$ 
k g��:�E�$ ��� qC#7���? (�$@] ,  97
�7�%)��,  (�R� ��� (��� � (E8� ,�� (�R� p7 �7�%)�� c�.� :3h q (��� � V�R]� ;�� (L�D� j

 (�RD$ v��D3_� (��� � (L�� �; ,�7�%)�� 9� �� (�R� &8 j (��� � (�#D� ����5�  (w�� ���#7 ,s��C
 �J ��,� �� _ �x; ��]�]�6�  (ªE q3 ,:�X ���� ��� �E��� b �F���7�, �L�¡��8�0  

                                                         
=  

   :���� 9$�" (x; 
C>; 
Lh���R�� �¡ p7 j%)� �,  (7;� ,�u;:� p7�s��C> � ��R��,  (5���K�,  (-��� (K7,  j�]
���7 ��6 �F] ��DÐ  (x; �$�NW;����$ ¾F� �"c�L������ ��)�� ��6� ,: 8" (&  97 �#$�NW; 97 ��#L

 (5��� �F�R�� s��C> TRY V���� &�F� �7�%)�� 
.��"�#�� ::P#� 0� ,[��14}138� ,�E�R� ,�1}1342−
1343� ,TF5ND��� &�F��� ,�15}463− 466�0     

��1 � ,�E��� ::P#�4}25� ,Q�������� [���#�� ,�8}396�0  
��2 ���6 :^ ,Q b  "�.�� :  
��3 �; :^ ,Q b "�.�� :  
��4 ^ ,Q b�h8 :  
��5 ^ ,Q b � (�#� :  
��6  (D��JF�� (j��� B#R�$ �L� , �J ���� ,J ,� ,� [�57 : (z�� J���] , (jn :�; ,c�  ()> �*; 0�L�NE� � �Fi$ :�Ï� �8 �F

 ::P#�� ,c:R�� &�%�10}330:4� ,MFN� O�7�)�� ,�922�J�� � ,�0   
��7 � ::P#�4}649�0   
��8 � ,[���#�� ::P#�14}142 p7�<� ,�� ,�E��� T´�%9}247−248�0  
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����CQمٍ���JC��+�	�'و�دא!,���z��xא� �

¾F���1�  ���.� �#7 µ?�6 ��:)$ g, jL[�� �;0   

¾F���2�  (��� 97 (&	 ;jL[�� �; ?�6 ��:6 b V�*�:�7 ��D)� ��.� ��  (&; 
��f��  97
 (D� pn��$ �3²� _ ��D6 (x�$� ,�L �$ jC (��� &; T.[ �w� ¸ ��-$ -�; �� � V�7�6 ¬

}��-$}�}^�2344 � (_8TR] �3�0   

x�L������!�;�	�Z��.���8�+O���+�	��zא� �

�C> ����4�  (x;TD6 �,  �T3 ��ND�� ���S b T��� �%³,  (����jCF�� ��,}}�}��607�  �;
�7�%6 @$ TAE 97 ��0   

�h8�5� <� TD6 V�5i> ��,  (w�� �C> &; �R$ ���S b T��� b T��� ,��D6 �� ��C
��q<�, �#FR� jCF�� [ (-R���6� �T3 ��ND�� ,  V�#F�� �%³ ��q<� 97,  ��7:¡�

 (������7�0  

                                                        
��1 ���6 :^ ,Q b ¾F�� :  
��2 �; :^ ,Q b  ¾F�� :  
��3 � ,Q�������� [���#�� ::P#�14}83� ,°�\m� ,�2}842� ,B)D#� ,�7}52� ,Fn�D�� b ��6 ,�8}198 :�

"x; �#��F> ÉR$ [�D����  (��* TD6 b V���� &�A� (F¥� �5 (�A�� ���$ j�%7 ��.� KL ,�5 (x;� ,[� &; Kf�#� _ �
 �Ð��h b ��D"� ,Q��C�� Q�7�)� ::P#�� 03}304� 9$� ^\ ,�� ,?@%����14}101�0  

��4 ���6 :^ ,Q b �C> ��� :  
��5 �; :^ b�h8 :  
��6 Q b ,^�#FFR� :0c�� (5�� �L� ,   
��7 � ,Q�������� [���#�� ::P#�14}229� ,&�F��� p7 �F�DR�� ,�15}490� j��)�� 9$� ��6 �L �-L� ,  

  

= 
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 " :��)��� �#iF> ��6"jCF�� � (��* , (&	 ;��6�R�� �� �7�%6 _� :�; "�� TD)���1� 

 (F�$�#�2�,  ����* &o] ,��q<� b �����$ ��<� TC.�,  ���AE �;,  (���] ,pF�<� �� ��
ÉR��� ��* &8�, ÉR��� TAE�,  (���] (#�� �� ����3��3�0   

" :¬Fw�� ��6��R�� TD6 b ?@A�� �-L�4�,  (7;��� TD)�� &�3 &8 � V�  (Eo] (:6; ��� ,[�L �
 (��� T��)�� ?��� _ °�²�_�� ,°�²�� jCF] ����� �R$ g[�:68 (&	 ;��q<� b T��

"vÌ �#7 ��6�R��0   

x�G�1Kא��G��+	Q�7(�Z��������zא� �

 �s�f$ "�5�E� &8� �5�,  �� ¸�T��)�� j�R,  (_ TC] V�)��7 ��6 _� �7�%6 , &8 �;�6�  (:k��7� 
 µ�F7�� 9�  µ�L�>�,  (w�� 9� �;� �Q@���� M)] �L�8�0   

                                                         
=  

  &�#N� ��6� ,�F�DR�� b: ?@%����� 9$� ��h T(�� �6� ,jCF�� vÌ _ � ,�*\ b14}101�  :���)$
" (&	 ;c:6; �L�  (D�� (&	 ;��FRn ��h b ��C  (_8 p6� �7 TD)���*�� 97 ,  �ho] ,�6���� v �:$8 ?��D%� �D�CD]

 V���:$ jC�R$ &�3  (��� g-L 97 V�R�6 U��; � 97 ��v�d$ p�)� 97 ��� �FA] ,v�:$ jL:z3; T$ (��?U��0"  
��1 ^ b "�z� :  
��2 ^ b �#�F$ :  
��3 � ,TF�<� #7 ::P#�9}175�0   
��4 � ,TF�� �� ��6[��� ^\ ::P#�8}92�0   
��5 ���6 :^ ,Q b �D6 9� s�f$ "�5�E� &8� :  
��6 ^ b &8� :  
��7 ^ ,Q b (:k : Q�  
��8 ^ b &@���� :  
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K#R��1�s�f���$ �²*�] :�2� Tz7 9��3�  (�A�� ��D6[�, �$[�N��, ��h �NE�0  

 �h8 :?@A�� �-L B#R7��4� ���%� 97 &�D�´�  TDD6�; s[�f�, s���� �;�5� jL� ,
�F¡�����6� ?�7m� ���  9� &�.[���; s[�f�,  ���5�E�� ,jC#F$ s���� �;�7�  �D6 9�
 (��� 97�D�´�, 97 �;�8� �Ë�¡, :Q@���� ��@� �Â�%� K�] ,T��)�� j�R� ¸�  

 �7�ÃÃ%6 _ :��	�, �L�ÃÃ> ��-ÃÃ$ �ÃÃ� �CÃÃ> v��ÃÃ� ,��ÃÃ6 _��9� _ ?; (�� ,?ÃÃ�B  �ÃÃ7� ��ÃÃD)�
?_ ?; �ÃÃÃÃÃÃ*; �ÃÃÃÃÃÃ#��10� (#ÃÃÃÃÃÃ5� ��ÃÃÃÃÃÃ6 BÃÃÃÃÃÃ#R7 �ÃÃÃÃÃÃL� , V�ÃÃÃÃÃÃ)��7" :� �ÃÃÃÃÃÃ��7 ��ÃÃÃÃÃÃ6 �ÃÃÃÃÃÃL� ," b

�E����11�  0  
                                                        

��1 �; :^ ,Q b K#R� :  
��2  (��� b s�f����f (P�� �L� , µÜ�$ pS :� ,&�%��� ::P#� 0���R�� ?�7m� ���  9� ¨[��� ¸�14}78�Bf$� ,�0   

   V�*@�W��?�7m� �� &�.:Ð 9�-�� jL :,  (��� &�R#D�� �; ,Q�C7	� p7�. ::P#� 0�D��  b ���
:4�512:4� ,�]:� 9$� ���* ^\ ,�490�0    

��3 Q b TD6 :  
��4 ^ b��� :  
��5  ,Q b (5�� �L� ,jC#F$ s���� �; :^c��0    
��6 ^ ,Q b s�f��� :  
��7 Q b (��E� :  ��  
�  �897 M6�� Q :   
��9 Q b ��-$ �L�> :  
��10 6��97 M^ :  
��11 � ,�E��� ::P#�4}650� ,�E��� 
�-¿ ,�4}596 ��)�� �-L� ,�– V��Î;−  (�; �$ ��6 j��)�� 9$_ V_ ,

K6������� ��6�,  (&; Ì:���  V�[�L &�A� �7�,  (��� �F] ?��� _� (#��� ��6 ,�� :��"!�F� �F�� Tr �-���, 
 (5�� TFD6 b �7�%6 _ :�E��� ��6 �	����,  (��� �F] &;�D���E KD�� ����� �� ��, �D���� �¡ 97 &�3 &8�, 

 (#5� ��)] ,qCF�� �D��]�7�%6 _ :�, ��6 _�, K#R�:  (��� &�A������� �� ��  "�r q3 ,�D���E KD��
��h �� �E���,  (x; _[�L �"� ,j�R� �q38 ::P#� 05}451� ,��#��� �F>�* p7 ��6[��� ^\ ,�8}93� ,

� ,���R�� �F>�* p7 Ì:�� ^\8}55�0   
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��z���1��7�%6 _ :,  (:k &8 ��6 _�}TD)�� �}�}Q�99�  (w�� 9��L�,  (D�� 9�� ,V�R7 �F7�

]� (7 (w�� p7 ��L�,  (D�� ��.� �;�F7�, �7�%)��]�2� 0  

 (:k &8 :���z�� (w�� 9� ���6 �M)] �L�,}}�}��608�  (�� ��� (D�� B��F7� ,,�7�%6 @]  (7;� �
 (w�� p7�L�  − 97 :�; (��� �¡�D�´� −, �7�%)�� �CF�]�3�0   

 (x; ,T��)�� j�R� ¸� :���6 97 jC]�" :K´�DD�� ��6 (F�$ j�� �� ��#,  (ªD6_ �#7,  �L�
"��-3�4�0  

�אx���Zא?���."-�א����z?<��א��5T_���א#	Uو���eوא��� �

 (��� &8� ����5�, [�C],}}�}^�2345� �R]�� �� ��*��30   
                                                        

��1 Q b ��z�� �L� :  
��2  ��)�� �-L� ,�F�DR�� b ?�7m� ��6 �$ �I]� ,j��)�� 9$� �F�8 p.[ �-�� 9���	� ��6� ,
C>; ��6 �L�

 (:�7°, � ,�E��� ::P#� 0�$ BD��� 
L-� b [�Cw� ��)�� �L� ,&�w.�1� 9$��4}646 
�-¿ ,�
� ,�E���4}596� ,[���#�� ,�14}77� ,&�F��� p7 �F�DR�� ,�15}518 ,K.�:.:�� TF5ND�� ÞL�#7 ,�

�10}269 (z�� � ��6	�� ,��. ��@s�*�� ����[ b ��[D���[ ��#L� ,� (&; :&  (��� (��� �� ?��� �� ����#� ��´�
 (���] �Ë�¡ 97 "E�3 &o] ,��D)��� V�)��7 �7�%6 @$ qCF�� �� ,� ,� �� b ����� ,7 ,��,6�2}871 :�b" ���S 

97 O�(#�� , ���DD6�  ���wAE�] ,jC#F$� TFD6 �; �:. ,_ U[��� 97 TR] ��h �$ , (&8 9%*; �7  p �� ��b  ,��h
T)R�� �F�� (&;"�,B)D#� b K.���� ��6� ,7}114− 115 :�"��h �.��:  (&;  (P�� (&; :L�  (T3 TFD6  (E8 �6:] q

U:�	� ����� �D�D6, �F] 4�56 _�;  (-RD�����6 �]:R7 [,  (�� ?��� (��� �����D6 �� U:�	� ��´�,  (_8 J�� j�] 
 (����7�%6 �8 ��h b ÞD� ¸� ,��;  (&	  (�RD� _ T��)��" (:��� , (z�� ���� (@<� 9$� 9� ����[ :�z�� (D�� b c ,p�:�

�2}192 (x; :� (&; U:�	� ����� 97 &�3 �h8 �D���E KD�� ����� �� �D��� ,�F] ��6 _ �  V_�D)7 qC#F$ g��.�
��_�� �7�%)�� 
.�� ���,  (�� 97 �� &��%)F]�$ �E��D)�� �F�� ��D6 ���0    

��3 P#�� ,TF5ND��� &�F��� ::15}453�0   
��4 � ,TF�<� D] ::P#�4}125�¬7� ,��}0  
��5 ���6 :^ ,Q b (��� &8� : ���  
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K#R��1� (��� &8� :��2�  (�����D)� ?�] ,V����%7 V@���� &�D�´�, [�L ^�:Z� ^:.�, 

�F] 4�56 _, ��� _��3�0  
 �F¡�$ �Ë��*8 "E�3 &8 � �7;,  (��D7 U:�	�� (��D� ?�� ,[�L �F¡���� ?�] ,�� ��

� VW�56�4�0  
  µ��*��3" :���6��5�  µ�R]�� ��&o] ,"�6�  (��� U�*8 "�*� ?� &o] ,U:�	� �� �D�´�

 (���[�L ��*�, �F] 4�56 _,  (��� ?�� ,��� _� (��� �� 4�5)�� �F] �R]� ��� ,��*�
 V���¡ s�*�� ��´�  97 V�R7 ��D)�� T��)�� &�3,  (���]��� �x	 ;�CF�� ��0  ���6

K�i����7� 0  

�x��������z���Wא� �

&�%³ KL��8� 7 V�#F�� Ô�D$ �F� ��D, B��; &8�,  V��´�¡ �;, �C����9�  b����   

  

                                                        
��1 �97 M6�Q :  
��2  (��� &8� :�; :Q b�; :^ b� ,� (��� &8� K#R� : �  
��3 � ,[[��� :L ��. ::P#�8}130� ,TF�<� D] ,�4}125� ,�*\ b �Ì Ñ:,�� ��6 ,��}8}55:� " � �:��

 (D��$ (w�� �#L T��� ¹TA� &�A� &; :�; ,�C�  ��C�> (#� &�$ ,�Ä [-R� (T3 "  (�; ��´�  ;U:�	� ��D6 �� ��Y �
���7 Q-�; ���A�, �L�_�;�,  (D�� _ ,��h �NE �; (�AD� ^@�W�$ T�����,  (#�� �L� (��� b :P (%�� TF� KR�

 (D�� �]@�K´�D0"   
��4 ^ ,Q b4�56 : �L� ,0c�� (5��   
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Û�D.���2�  ,��  �#��$:z3; 97 �0   
��6�3� " :¬Fw�� (4�� �-L  (7;� ,��R��$ b �����,  (�$@]  ,��[��� pFS ��� &;

 ,��  ?�C�7� (&; :�  (7;� ,��3�E �¡ �6���� @] &�6���� TAE �� ��DYÛ �#�_�$,  T�$�
 (���?"�4�0  

���C>9�z�xل�א#������GوאIو����o.�7א� �

��AE��5� dDR7 �¡ ���R��, g�¡ °@i$, ����6� ���R$0   
��AE�7� ��R���8� �¢��� 
�  97 �L� :  ÑÎ	� b �DE��8 (x	 ;dDR7 �¡ &q _ �  

  

                                                        
� �1 ,Q�7�)� ::P#��3}312−317 (:7 ��)�� �-L 
%E �>[ 9$�� ,�&�w.�1� 9$� �8 s, ��6�:  b �DÎ;[

 (:7� ,��C· c�D3 0j��)�� 9$� �8 ��%E U:�; s  
��2 ���6 :^ ,Q b Û�D.�� :  
��3 �; :^ ,Q b ��6 :  
��4  ,��  �#��$ �CRFS ��* b Û�D.��:z3; 97 �,  (�R� _� ,j��)�� 9$� �#� �Ë�¡ �#� �7 j�� �¡ 97  ¸ 97

 V@3�E ���  (_8 (Á� &; s�f� ��6� ,�$ ^, 
C>;�,  (�$_ :&�w.�1� 9$�� pF�<� ��* 97,  &; Û�Y _�
� ,[���#�� ::P#� 0jC�R$ ���14}187� ,Q�7�)� ,�3}311� ,s��-�� ,�12}301 −302 ÁDi� ,�

� ,KC)���10}161 (w�� �(F6 �6� ,� (» ��h 9A� ¸� ,��-$ �RF�� &�$ ����)�� ��� �; 9$� ¬F� ¸ 9 ��
 V_�AE, �� ,�*\ b Ì:�� ��68}57 :�" (&; K#R�  (��� v�F��;�#�� 97 :z3; ��E�3 �h8 ?,  &�#�� jC#7 ���]

 ÑÎ	� pFS ���NF�&q,  (Eo] ,��  &�A� &; :��	� :� t$ ��-$ ;�DY �{�$ � ¸ �-�� &�A� &; :��z��� ,��
T3�E �¡ ���,  (�¦� ?@3 97 jC�� �-L��, �#��$ Û�D.�� :T)� ¸ �F*, :z3	� B�; &80"   

��5 ���6 :^ ,Q b ��AE� :  
��6 ^ ,Q b &8� :  
��7 �; :^ ,Q b ��AE :  
��8  ���R�� :97 ¾F� �� ,v��FD�_� s��m�3 p7 �#��� ,K#$�  (jR�� p7 s��m� (F7 ^\ 0 (A{� ��l �� s[� ,?�

�2}505�0  
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 (J* }b ��}�}��612�  (��� (¢���� ,?�1�  (��� T�$ �Y ¸ &o] ,g�¡ V�#FR7 :P#� &; (�)� �1 ;? ?

 (x; (T6; ��R�� b ��� _ �  �� �¡ °@i$ ,��.[ 97 (��� v�F��; 97 �R ���AE &o] ,?
dDR7,  (�3 s��8 v�F��	� &�3 v��� ,�$ ��)�� M)%F]jC�2�  (�3 v�#�; �;jC0  

  (w�� ��6" :^[�?q�	�3 ,jL�¡ b ��D���, jCF#$�,  �L 97� «�)� [�Cw�] ,�R�;
 ��)��− V��Î;"�3� −0  (ªE K.���� �F���4�0  

 (w�� ��6 �� ¬Fw�� ��6?q�	�3" :^[�, "jCF#$�0  

 K#$ �; ,jL�*� ?q�	�3 :�;  (F� &; ��{�� ,jL�*� ?q�	� V�#$� �²� ¸ ",  _�
 V��;; jC7q�; v�#�; �:� �; ,M)] �7q�; �:� T$�5�?q�; K#$� V�7q�; �:� ��] ,,  @]

 (&	 ;?q�	� K#�� ?@3�6 � (¢� �¡ �F�; [��* p7 9$_�0   

> ��6 (��� �#iF Vq H�D7 ��) " :?@A�� (#5� ��6 B#R7 &�A� &�$ :�; ,���R$ ��� :�
� �.[� b ����	� v�F��	��_�; jCRFS s�*� ?q�; �_�;"0 BCDE�0  

9A����7�  (w�� ?@3 FN5�}^[�}�}^�2347� ?q�	�3" :���6 b,  &�$ ,"jCF#$�  

  

                                                        
��1 ^ ,Q b (&	 :  (¢���   
��2 97 M6��^ :  
� �3� ,?�:C�� ��A�� ^t�� ::P#�4}140�¬7� ,��}0   
� �4 (h�> ��6 ��#L�  (x; (_8 M)%� _ � :p]�E 9$� ��6� ,jC�qD.�$ "K)$ 97 ��* ��R�� �.� �� &�3 &8, �3�E "

 (��� �� &8� ,�� ([�D�� �.� �� &�3�, K)$ 97 ��*,  ���D6�"� ,[���#�� ::P#� 014}208 ,� ,B)D#�
�7}60�,Fn�D�� ,�8}203−204�0   

��5 ^ ,Q b�7q�; :0c��5�� �L� ,   
��6 Q :97 M6�� ^ ,  
��7 �; :^ ,Q b 9A��� :  
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TRZE�1� :���6 b ����� " :B#R�$ ,"jCF#$�"0¬Fw�� g[ �:6 �7 B#R7 �L� ,"�;  

  (��� M)� �h8�v�F��	� ÉR$ ��A#$ ?,  (�:� &qÑÎ	� &o]  ��� �� ,�jCF�� B, �-���2 �

 ÃÃÃÃÃÃÃÃÃÃÃ$ [�>;  

���."-�א�zx��3�".�-B.1�#א <��^ذא�!د������'��)�ن�א� �

  (�²]�3�  ��� �� ,�jCF�� B,  (T3 ��NF] �%³0  

 &8  V��*�� &�3 &8� ,���S ��E�3  V�#F�� �%³ ��*�4�, ��� BD* ¾�* TAE 97��5�   

�E�RD�� _��6�0   

 _��7�  (�[ 9 �E�RD�� ,��F�� �F�� Q ��� �L� ,� ÑÎ	� ÉR$ b g�f$ �F�� B �-�� &q
 (�[ (��� v�F��; ÉR$ ��AE 
�%$ �F�� Q?�8�0  

                                                        
��1 ^ ,Q b TRk :  
��2 ^ ,Q b �-L �8� :  
��3 ^ ,Q b�6 :�� (�²] :   
��4 [ ���7 9� ��[ �6� :��h b &�D���8�*�Ë (&; :�  ÑÎ	� (�:� &q  ��� �� ,��F�� B,  (��� M)%�� (���� ? ,��

 (:��� (z�� ���� (x; :�FE� (��� 97 ��F5E -���� ��� &; K)$ 9 �?@%����� 9$� ��6� ,�� � ,�*\ b14}111� :
" (P�����	� :L�0"   

��5 � ,�E��� ::P#�4}643 
�-¿ ,�� ,�E���4}587 (ªE� �  (D��" :
�-C (D�� :���7 ��6 (���$ jC (�[ �h8 ? Q
 ÑÎ	� �F����� BD* ;d� _ ,&q �C��� BD* ¾��� ,V�#F�� �%³ TAE 97� :���6; ��@� �CF] Ã�Â�%�� ,"

 (D* ¾�� V�#F�� �%³ ��� BTF6� ,:  (��� -�¦�TF6� ,���7 97 ��: ��� BD* ¾��,  0�#Z� ���� �;
� ,Q�������� [���#�� ::P#�14}203� ,B)D#� ,�7}61:4� ,Q�C7	� p7�. ,�511�0  

��6 ���6 :^ b� ,�E�RD�� _� :���6 :Q b  �E�RD�_�� :  
��7 �; :^ ,Q b _� :  
��8 � ,�E��� ::P#�4}643,� � ,Q�������� [���#��14}199−201−202��� 
L-7 �L ��)�� �-L� ,� ,�E  

  

= 
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�xن�(��Iא�����L��9��;
'�7(�Z�z� �

c-3; &8��1�}}�}��613 �T�$ �%�E ÉR$0   

 ��:��2� (&; : ��� 
.� �h8 ��)���3�  (��� s_� (j� ,? �%�E jC�R$ c-3;,  (Eo] 0T��� �  

" :¬Fw�� ��6v��� �L�R$ �; �7�%)�� T�6 �%�E c-3;"0  

 ��)�� T�$ :�;" :K´�DD�� ��6,  (������"�4� 0  

°@i$�5�  (��� 97 ��F5E K6����] g�����0   

 ��6�6 �" :K´�DD�� (F���$ ����� �R$ ��R�� °@i$�#"�7�0  
 " :¬Fw�� ��6 (��� 97 ��F5E K)$ 9��] ,�7�%)�� �R$ g��� °@i$ (7;� ,���C��6 ��8�, 

 (J{� T��F], TD)�� M)%� :�;,  (������"�9�0   
                                                         

=  

   (�²] ,�RD%� &; �� :����Z� b j��)�� 9$� ��6� ,° H:�7 ��6 �$�  ÑÎ	� ��� �� &q ,�jCF�� B,  ����
 (D� jCR7 j��)�� 9$_� ,jC–� V�Î;−  (&; :������� �F�DR�� b  ���� B�	� pFS ��� &; �$ [�F��$ �F� ÑÎ&q, 

 (D� �C��� �; ,g�*� jC ��6 :?@%�� ��� 9$�" (�	� ��)���:C�; �"�� 0� ,&�F��� p7 �F�DR�� ::P#15}484−
485� ,?@%����� 9$� ^\ ,�14}112�0   

��1 ���6 :^ ,Q b  c-3; &8� :  
��2 �; :^ ,Q b ��:� :  
��3 ^ b��N$ :0c�� (5�� �L� ,   
��4 #�� ,TF�<� D] ::P4}127�¬7� ,��}0    
��5 ���6 :^ ,Q b  °@i$ :  
��6 �; :^ ,Q b  ��6 :  
��7 � ,TF�<� D] ::P#�4}127�¬7� ,��}0   
��8 ^ b���6 :  
��9  :[�5D��$ �Â�%� g-L ªFi��� �� (���� ? (��� T���(#�� c�-38 b¾�, �L�R$ �; �7�%)�� T�6 &�3 v ���,     

  

= 
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�K~�!�א�	א9��>?�zא����o�7'و�����م��W6xوא�L�".�-(6#وא#��Dm^ن�
�C9א� �

:PD#� _��1� �fW, °@i$�2� B�f��3� �F���4�, j�d��,  (_8 (_ &; g�¡ �.�� , 
 (5* ��A�� ��NF]�D,  (5����R7 �f0   

��6�5� " :^[�w�� &; ��:� (F� (F�� �� &�3 �h8 "&�,  (78s�*�� �.[� b �,  (78� �
�E�RD�_�$,}}�}^�2347�  (5�� Ü��$ :PD#� ¸�f, ���*�, @D6�"�6�0  

BÃÃÃÃÃ�f� °@ÃÃÃÃÃi$" :�ÃÃÃÃÃ��6��7� jÃÃÃÃÃ�d��" ,�;�8�}q�oÃÃÃÃÃ] :}�}Q�100�  ���� �8 &�:ÃÃÃÃÃPD#�
qCD6�]8 c:6 T.	 ;�Ë[-��9�0  

                                                         
=  

   (7;���R�� ��* b �,  �TÐ @] � �; �7�%)�� T�6 &�A� &; 97 :7	� c�-3o3 �C] �7�%)�� T�6 &�3 &o] ,�L�R$
 (#�� (��� T��� :�; ,¾� (���� ?��� 9 vÌ _� ,��,  (F)�� _��7�%)�� �R$ ��R�� &�3 &8� ,v�F��	� �,  T��� �Eo]

 (��� (��� 97 jC�F5E K6���� "�z�� ,? (�f7 ��� KL� ,�� (�	 ;�P (D�� �-L� ,��� ��� �� ��6 �L TF5� j��)�� 9$
E��� b_�6 ��#L� ,�:�X & � (��� 9� v�F��	� �*; ��� �h8 :& (F���$ ����� �R$ ? �%�E c-3; �; ,�7�%)��$ �; �#

�7�%)�� �R$:  (&; &�w.�1� 9$� U:� :�Ë�*;  (��� (���� ? (T3 �� &@��� �� ��*,  97 vÌ K)$ 9 &�A� _�
���, ��� ,4�56 _���z (x; : 97 jC��P* v�F��	� 97 K)$ 9 � (���� ,�E��� ::P#� 0��4}650 ,[���#�� ,�

�14}208� ,Q�7�)� ,�3}315−316� ,?@%����� 9$� ^\ ,�14}111�0     
��1 ���6 :^ ,Q b :PD#� _� :  
��2 ^ b °@i$ °@i$ :  
��3 ^ b  B#R� :  
��4 97 M6��^ :  
��5 �; :^ ,Q b��6 :  
��6 � ,��A�� ^t�� ::P#�4}140 ,�¬7� ,��}� ,�E��� ::P#��4}644� ,�E��� 
�-¿ ,�4}588�0  
��7 ^ b B#R� :  
��8 Q :97 M6��  ^ ,  
��9 �� ::P#�� ,�E�4}663� ,[���#�� ,�14}120�0  
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´�f�� [�PDE� :�E��� :L����1� ,g�FF)� ? ��)��: �D�F¡ �R�� ¸ &�$""�2�0  b �7�~ :PE�

 (w��^[��3�0  

 (_8" :���6�"g�¡ �.�� _ &; ,  (5�� �¡ :�; (x	 ;��A�� p7 ��NF� �f Q��� �6 �
�¡��$ T�6,  (5�� Ü��$ T�6 
Ff� �; (&o] ,�f  (5* ��� ��A�� ¾³ KL� ,&Ï� �D

 (�¦� _� ,V�#F�� &�t�� �8 &qÑÎ	� : (5�� Ü��$�f,  (��� T��F]?�4�0   

" :���6� (5���"�R7 �f , (x	 ;��F�� ��* :�; (T¥ b ���<�� ,
L[; � ��*�5�0  BCDE�
 (w�� 97^[��6�0  

 " :¬Fw�� ��6 (5�� À��� BD* ��<� ¾����f,  (5* ��NF]�D,  &o] ,TD)��
}Q�7}�}��614 � (5�� (��� T�$ �¡��$ T�6 �f?"�7�0                    

                                                        
��1 � ,�E��� ::P#�4}660−663� ,�E��� 
�-¿ ,�4}589�0  
��2 �� ,Q�������� [���#�� ::P#14}118−119� ,p7�<� ,�9}254 �-L� ,�j��)�� 9$� ��6 �L0   
��3 � ,��A�� ^t�� b �7�~�4}140 :�¬7� ,��}" (5�� Ü��$ c �:,6 &8 &�#N� 9���f,  
Ff�� [�PDE��

 ,:PD#� ¸ ,� �R ,$ &8� ,:PDE� (&; �� �E��� &�:�� ��; � ����� , �  (5�� °@i$ :PD#� 
´�f���f 0" ,�E��� ::P#��
�4}648� ,[���#�� ,�14}119p7�<� ,�� ,9}255:4� ,�FF)D�� ,�275 ,TF5ND��� &�F��� ,�
�16}40� ,?@%����� 9$� ^\ ,�13}119�0  

��4 � ,?@%����� 9$� ^\ ::P#�14}109�� ,KC)��� ÁDi� ,10}162� ,ÁDi� ��l ,�5}309�0  
��5 97 M6��^ :  
��6 � ,ÁDi� ^\ b [[��� ::P#�5}2333�0  
��7 � ,�E��� ::P#�4}644�� ,�E��� 
�-¿ ,4}589 b ?@%����� 9$� ��6� ,�E��� 
L-7 �L �-L� ,�

� ,�*\14}109 :�"� �L�Cw0"[ � ,Ì:�� ^\ ::P#��8}58� ,TF�<� #7 ,�9}191�0  
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�z�8������U�x��3אTw?<��א��+	��7��وא��)��و.�د� �


.���1�  (��� �Ä b ������  �� µ�*�� 97 ��R�� b ��)��� ��R�2� ��0    
 (������3� b  (��� 
ZD] ,�7�%)�� �� �´�� ,"�Ä" b ������  ���*��,  ,���S �;

§ ��)�� �Ä 
Y�©��R�� b�4� �*�� �� M)],  (�$_� ,:z3; _ ��{� 97�5�  �*�� ��
 (FR��� g�#�6�" :�7�%)�� b &���)�� , ,1 b �-L� ,jÄÕ 97 _ ,"�$Õ 97 Q�

��R���7�,  (7;� b ����� j%)� @]  (_8 (���� ,jCRFS ��  (��� � _� ,jC�6 ��� �� ��
 (®�� &�A� &; �$ j��)�� 9$� ��6 �� �:] (�RD7 �; V��*�� c V��0  (w�� :PE�^[��8�0  

¬FÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃw�� ��ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ6§©�9�" : (&; TÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃW�{��  (_8 �ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÄ TÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃD)� _ �7�ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ%)��   

  

                                                        
��1 ���6 :^ ,Q b  
.�� :  
��2 ^ ,Q b (�R� :   
��3 �; :^ ,Q b (��� :  ��  
��4  �]�AR� �$ �7Q :97 M6��  ^ ,  
��5 ^ b ��� :  
��6  (7;� ,[�Cw� �L� j��)�� 9$� ��6 �L �-L� (&; U�] 
C>; �  (FR� &; j���F��$ g�# �� ���%)� &; j� �; ,

jCRFS, ;�#�� �� �,  (j� ,:z3; �;  (FR��-L TF�� ¬Fw�� �� ,[� ,TD)�� jL�*; &�#,  :��)]" (&	 ;:PE ���6 b� 
 (.:7 @$ F.:� �-L, :�Ï� 97 ��; jL�*; ¾F� h8"� ,[���#�� ::P#�� 014}171−172 ,Fn�D�� ,�

�8}207�0  
��7 � ,p7�<� ::P#�9}265� ,TF5ND��� &�F��� ,�15}478� ,:L��<� �)� ,�3}1136�0  
��8 � ,��A�� ^t�� ::P#�4}141 (�D�� :�¬7� ,��}:?@A�� � " (®�� &�3 �h8 :&�#N� ��6� V� �N�D7 c �− ?�)3

rs:iW ���−  (®�� &�3 �h8� ,jCRFS �� �7�%)��] V�6²�7 c,  (_8 j%)� @]�*�� ��   9$� ��F6� ,jC#7
 (7;� ,jL�*; 9� &�A� &; ���7 T�D*� �h8 q$ °@�� �-L �>[��h T�D� ¸ �h8 �,  Ñ�7[ �h8 q3 s:iW �F�� �

�CR][ �� jC�R$ [�)� _,  (�; �� °@D�� @] jCF�� &��%)� j (�3jC,  (j�  97 &��D)���ç�> jC#7" 0
� ,sÁ�D�� ::P#��13}6498� ,TF5ND��� &�F��� ,�15}479�0  

��9 97 M6�� �]�AR� �$ �7^ :  
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�*���1�,}}�}^�2348�  ��� ��E�3���qD7 (#5� ��6� , b J�� qF] ����qD��2�, 

�;�3�b pF�<� TD)� :�4��7�%)�� TD6 �¡"0   

�Yٍ�J�8�����Q�%�z��ٍZ�
�+	Q�8�%و�.*���و'�Gٍ�Jو�'�x� �

?�6; 97��5� ^:. �� V��L�>,  µ:]�3 TÑD,6 �;,  µ��� �;,  µ�#. �;,  Vs�*�� ��*,  -�;�
 (�����, ��* &8 ^[�<� Û:$ TAE &8�,  (_8�¾�* 0    

KÃÃÃÃÃÃ#R��6�ÃÃÃÃÃÃ (7�� :�7�ÃÃÃÃÃÃ%6 �ÃÃÃÃÃÃCF] ¾FÃÃÃÃÃÃ� pÃÃÃÃÃÃ$[	� T´�ÃÃÃÃÃÃ%� g-ÃÃÃÃÃÃL T;  s�ÃÃÃÃÃÃ*�� V�ÃÃÃÃÃÃ#F�� �ÃÃÃÃÃÃCF] TÃÃÃÃÃÃ$  
 (�ÃÃÃÃÃ� 9ÃÃÃÃÃ7 ��g�L�ÃÃÃÃÃ> pÃÃÃÃÃ7 K,  (&; :�ÃÃÃÃÃ�h BÃÃÃÃÃ#R7� �L�ÃÃÃÃÃ> ?�ÃÃÃÃÃ6; 9ÃÃÃÃÃ7�7�  ^:ÃÃÃÃÃ. �ÃÃÃÃÃ��ÃÃÃÃÃ��  b  

 ^�:ÃÃÃÃZ� j�ÃÃÃÃ%� �ÃÃÃÃ�� , (:ÃÃÃÃ* j�ÃÃÃÃ%7 V�ÃÃÃÃ���8� s�ÃÃÃÃ*�� V�ÃÃÃÃ#F�� g�L�ÃÃÃÃ> pÃÃÃÃ7,  �ÃÃÃÃ�� -ÃÃÃÃ����  
ÃÃÃÃÃÃÃÃ (7;� ,�ÃÃÃÃÃÃÃÃ*:. H:ÃÃÃÃÃÃÃÃ{� j�ÃÃÃÃÃÃÃÃ%� �ÃÃÃÃÃÃÃÃ� ^:ÃÃÃÃÃÃÃÃ<� &�ÃÃÃÃÃÃÃÃ3 �ÃÃÃÃÃÃÃÃ� � g�L�ÃÃÃÃÃÃÃÃ> pÃÃÃÃÃÃÃÃ7 �ÃÃÃÃÃÃÃÃ�* V��ÃÃÃÃÃÃÃÃ��,   

 (ªDÃÃÃÃÃÃÃÃÃ6�� KÃÃÃÃÃÃÃÃÃL� ,��ÃÃÃÃÃÃÃÃÃ<� 9ÃÃÃÃÃÃÃÃÃ7�9� Q�#ÃÃÃÃÃÃÃÃÃ%ND%� 9ÃÃÃÃÃÃÃÃÃ7�10�  �ÃÃÃÃÃÃÃÃÃ��7 �C#ÃÃÃÃÃÃÃÃÃ%ND�� KÃÃÃÃÃÃÃÃÃD��  

  

                                                        
��1 ^ b V�*�� :  �  

       � ,� �� b ���7 ��6 �L� ,
L-� b [�Cw� ��)�� �L �-L�2}881" :��6 �F* �¸� j�RE �7�%6 
"E�3 6 �M  (_8 �� T.[ �*��" (x; �8 s�f� 
Lh� ,��q<� �7�%)��$ TD)� �,  (w��3 p7�. ::P#� 0s��C

:4� ,Q�C7	�510� ,s��-�� ,�12}316� ,KC)��� ÁDi� ,�10}165�0  
��2 :4� ::P#�1540�  
��3 Q :97 M6�� ^ ,  
��4 �; :^ ,Q b b :  
��5 ���6 :^ ,Q b ?�6; 97� :  
��6 Q b ,�; :^ K#R� :  
��7 ^ ,Q b V�L�> :�0c�� (5�� �L� ,    
��8 Q :97 M6��   ^ ,  
��9 ^ ,Q b  �L� :  
��10  (��� b &�%ND�_��f (��� 9%� �L� ,�)�� ÉF)E ,9%{� 97 : (�R� :�; ,�#%ND%�� ,���R� :�; ,v g

 V�#%*� ,^�N5�� ::P#� 05}2099�9%*� ,�0  
= 
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�ÃÃÃÃÃÃÃ�R�� b�1� �ÃÃÃÃÃÃÃ�* �ÃÃÃÃÃÃÃF�� KÃÃÃÃÃÃÃ#Z� TÃÃÃÃÃÃÃAE &oÃÃÃÃÃÃÃ] ,s�ÃÃÃÃÃÃÃ*�� ��ÃÃÃÃÃÃÃ<�,  TÃÃÃÃÃÃÃAE &oÃÃÃÃÃÃÃ] ,Û:ÃÃÃÃÃÃÃ$�  

��<��2� ¾�*0  

  (7;�:]�A�� TD6 b �  −:]�3 �; j�%7 ��D6 v��� −  (F�� ��*s�*�� V�#F�� �,  (JND��� 
 (������3�0  

 ��R�� TD6 b ��-3��4�,}}�}��615� �#<� �;�5�,  (F�� ?�6 �h8jC�6�  TD)�� �� V��L�>
�� �; V���� V�, g�L�> p7 ��*,  (��� -�;���0  

  (¢�ÃÃ�� TÃÃAE &oÃÃ] ��ÃÃ<� �ÃÃ�*,  &oÃÃ] ,pÃÃ$[	� T´�ÃÃ%� b Û:ÃÃ$�:ÃÃ¡ ��ÃÃ<� TÃÃAE b ��ÃÃ1� ?
 ^:ÃÃ. �9ÃÃÃ �L� ,��ÃÃ1� T´�ÃÃ%7ÃÃÃ����  H:ÃÃ{� j�ÃÃ%� b V�ÃÃÃ)��7 :]�ÃÃA�� TÃÃÃD6 b� ,,  �ÃÃÃ�R�� TÃÃD6�

 V�)��7,  V�)��7 �#<��,  ��R�� b�����0  
                                                         

=  

  �*@�W��V  b �$ jA* �7 Tz7 9� �Â�%7 b ���R�� �L :�L:´�PE; � ,ÁDi� &�F$ 0U�6; �L TF���3}284�0   
��1 � ,�E��� ::P#�4}643� ,�E��� 
�-¿ ,�4}587� ,p7�<� ,�9}250 �Â�%� g-L� ,�− v��)�� :K#�;

�$��R�� ^�:. b ���� �L�w$ 4�5)�−  :���7 �CF] ��6 KD�� T´�%� U�*8 KL" �v�� �E8  �7� �#%ND�;
 V��*; "��� 6�6 ���¤" ,:4� ,�L:3h ?�)� �6 T´�%��329�0   

��2 97 M6��^ :  
��3 � ,�E��� ::P#�4}632� ,�E��� 
�-¿ ,�4}577�0    
��4 � ,�E��� ::P#�4}649� ,�E��� 
�-¿ ,�4}595� ,� �� b ���7 ��6� ,�2}883 :�" b �E�#� :7	�

 (x; �F�R�� V���� ��R�� 
FW; �h8 �  V��� �; (j� ,  (F� v�.�L�w$ g�,  V�#F�� g�L�> p7 ��*  (j� ,s�*��  �� &�3
F�� ,g��� ��F6��� b �7�%6 �F�R�� b ¾, �� _�� V��*; p��; ¸� , ��h ��6 j�R�� TL; 97,  :���7 ��6

 ���R�� TD6 &o]  V����  V����,  V��� �; (F� �� 9A� ¸ ,�7�%6 ��D)� ��R�� �,  (JND%� _� ,��� _�  (F���h g� 
 (_8 (F�$ ����� �#, �L�w$ �;, g�L�> p7 ��NF]0"  

��5 � ,�E��� ::P#�4}650� ,�E��� 
�-¿ ,�4}596� ,[���#�� ,�14}155�0     
��6  (F�� ?�6; �h8 :^ b �  
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  (7;��Â�%7 b ��1�  H:{� j�%� ^:. KL� ,4�5)��  V����,  ��F�� 9� ^�:Z� TAE�

�L�>  p7�2�,  (j�  ��<� TAE– V��Î;− 9��3� ��F��,  (Eo] :g:L�� ,��� BD* ¾�� �
��  ����4�0  

xن�hZ���.����Jو�����Wx��Q�7(�Z�zد �

 "��6 ����5�K7� :, &@] �#� K#F#.�, �7�%)�� �CF�], �#<� b vÌ _�,  (TCD�� ���0   

 ��6�6�  (w�� :^[�" (&; g�E:3h �7 T.	�  s;:� ")Â; �� ,�F] �7�%6 _ ^:<�3 �#<�
 V�#F#., K7� :"��6�, K#F#.�  ,�#<� b vÌ _� ,�7�%)�� KL �CF] &�3 ,&@] �#�

 (&; "��� �6� ,&@] K#*:. :"��6 �� �7 ���#�$ ��h�  ���%7 �¡ ��h0  

  (x; :"��6 ?�C�7�}�}�}^�2348� �¿�7 "�� ��, ¨�:���7�  (F7 �#<� µ��R$ V�D,  b &�3
 (?	�  (�	 ;�7�%)�� (¢� ���� ,¾�E �  V�#F�� �#<��8� s�*��,  &o] ,�D�� -����  

  

                                                        
��1   ^:. :^ b  
��2 b^ ,Q :0c� (�5�� �L� ,g�L�> :   
��3   b :^ ,Q b  
��4 � ,[���#�� ::P#�14}214 p7 �F�DR�� ,�� ,&�F���16}183� ,?@%����� 9$� ^\ ,�14}120 9$� &�3� ,�

 (�; ��)� j��)�� V_: 8 (E (ªD)� � �#7,  (j�  ��6� ,��)�� �-L 9� p.[– V��Î;− :"�%�* ��  &o],  ��� ¸�

6�� J� ;�,  (_8 (:�D7 &�A� &;  V��,  (�iF]¾�{� b �0"    

��5  "��6 ��� :���6 :^ ,Q b  
��6   ��6 :�; :^ ,Q b  
��7  ¨:�� :^ b  
��8 ^ :97 M6��  
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 (TCD��,  V��Î; �7�%)�� �F�]"�1�0 BCDE�0  

  (D�� ��6:K´�D "¾E�� 9$��2� (T3 ��� :  (» �[��9�3 � (:f�� �:� (x; V�#F�� s"��D6 ��4�0  :PE�
 (D�� b �7�~K´�D�5�0  

                                                        
��1 � ,��A�� ^t�� ::P#�4}141� ,�E��� ::P#�� ,�¬7� ,��}4}650� ,�E��� 
�-¿ ,�4}596�0     
��2 � ,�E��� T´�% p7�<� ::P#�9}270�0   
��3 97 :^ b  
��4 � ,TF�<� D] ::P#�4}128�¬7� ,��}0    
��5  (�D���7@3 � � ,TF�<� D] b4}128:�¬7� ,��} " �C#F#. ¨:i] &@] �#� K7� "��6 &8 :�]:� 9$�

 (TCD��]  V��[�W  (j�  (?	� K�] ,Q�7  (�	 ;����� b �7�%6 _� ,�7�%)��"��6 �� �:  V�E@] TD6� K#�D6 KR7,  ¸
 (5�� ,�7�%6 &@] b 9A�:¤) 6_� ,�C%�#� �¿��C> ��Y _ h8 :������ b �� _� ,g��; &�3 &8 �C.��� 


C>; _�6 :KR7 V�E@] TD6� :���)$ &@] b �7�%)�� b� ,�L��� ��E�3 &8 ����m,  Vv�#$ ,j��)�� 9$��  ��
 (&;  (�; j�[ b �>[ 9$_� ,?_ �; ��� s;:� ��6 &@] �; ,&@] �#� K7� ��6 97 :BF� �q� 97 ��� �

 (�w�� �.� ��  (�� ��6�� �F7��6�� V�7[ ��� ,B  V@.[,  (j�  (�; :�Ï� Û:$� ,g�¡ �� K7� V_ ÉR$ Û:$ �; ,
T.[ �� K7� �; ,jCF�� K7� 97,  (j�  (�	 ;�[�; _ ��)] ,?�� 97 �� TF6 �; ,g�¡ p7 �F�� K7� "#3 

 V�E �:A� (j� , T.[ �� K7�,  (NW� pF�<� b �DF7�� &@�$ K�]T.[ �� �DF7�� b �-L :�Cz��� ,�D,  (j�  �F��
g�¡ p7; 
C>; p7 j��)�� 9$� BF� �q%�, &�w.�1� 9$��, À�W;�,  (�	� �L:C�;��" ::P#�� 0 ,p7�<�

�9}272� ,&�F��� ,�16}26−27� ,KC)��� ÁDi� ,�10}171�0  
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 :�R$� �RS; ��NW� �ÂX ��� Å� ���[ �� ?@%��� s@5��� Å ��{�  
  v�7��� "c�$ JF)l� ,TF�� ¬Fw�� ÁD� p7 �F��R�� ��*:�� g-L �@� 97�

 T (Z�; &; ¢ 
F�� ����:�� g-L ?�D� b ,���{� ¤� ¬Fw�� ^\ 97 "4�5)���
:¤� q3 KL� ,Þ´�DE 97 �F�8 "� (W�� �7 jL;  

  Vq��6 K7@�_� c:f�� �8 T�� �-�� ,KA��1� 
L-�$ K�F��� :�)�� J��R�
 �$ v�D]m�� ,g[�wDE� �8 U ��; �-�� :7	� ,���F* -#7 ?�7m� -F7@� �@� 97

0���� (�¦7� �� �:� �7�� �8 �.�(D�� �j ,� 97� ,V��Î; �$ O�#�� �$ v��)���  
  �E�@$ &8 −  ��F�{� �F�F� −  ����DÐ ¸ �Eçq��� ,?�)�� -#7 vq�R��� j�R��$ s:���

 ,jC¡��E� jL��:$ b jL�¡ 9� �7��� ,KA��1� 
L-� tE b jCDË�%7�
0[�5R�� H:7 �� &���%� �C#7 ���D�� s��3 V�[��X ����� �)] ,�� �:�  

  �� TF�� �� ���{� �#iF>� ,j�R�� 
�  b Q@*[ j� �F�F� vq�� &8
 �iF> ?�_� ,s���� Q� (:7 Á7 �8� ,�7:{� �@$ �8 :]�� �)] ,��h

0��#L �[�C# (%��  
 * ,�F�� ��#º; 9�-�� gÁ� vq�� �$ v��� ,�F��� �E�A�$ ���{� ¬Fw�� KP

 �F��R�� �DE�A ;gÁ� b &�F�	�� v�C.��� 97 &�3 �F* ,g:�6� ��L; �$ �;
 �F�� Q[�� �6� ,Q����#�� (T{ &�F*	� 97 �z3 b T (��� �6� ,�F�qD._��

0���* �7� &� (�] b �FD���  
  (�¦7 ���{� ¬Fw�� ÁD� �� �*\ �C#�n 97� ,��� ,)�� "��E s���� Q��

 ,^�\ 97 �F�� p�( � �7 ¨�DE �L� ,^�t�� HT ,.; 97 �L �-�� ,TF��
 j�R�� c (@  �� UdE� ,V@]�* V�*\ �#� ¨:�; BD* ,vq�R�� v�[X� ,Q�:�:)��

0�$ ���#R��� ,�)F)ND�  
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  �$�RFD��� ,�7�18� ,s[��R�� ���C%$ �*\ �(F~ b �D�� 8 ?��� ,T´�%� pF�<

0����(��� ^� (t��$ �E[�)7 ,V �ÁD� V�*\ �R� �C] ,v�[Ï�� ���6	� :3h  
  ,j��)�� 9$�3 ,KA��1� 
L-� vq�� :$�3; ?@3 �� ��)E b ���{� ��D��

0jL�¡� ,�>[ 9$�� ,K�i���� ,��� �; 9$�� ,&�#N�� ,
C>;�  
  ���{� [�5D6�−Å� �r[ − � b s��DR�� ,s[�Cw� v�[Ï� :3h �

0V@F�6 _8 T$�)� �;:�� :3-� _� ,
L-�  
  �-�� ,TFW	� p�#� g[��D��$ ,K7@�m� �� (²�� ���[� �FË; U�7 �#� (���

 c��AE_� ��DC�� �z*���� ��� ,�#FR7 97 °²f� &; j�R�� 
���� Kf�#�
L 97 V� ��� ���� _ �7 JF)l �� ���[�$ V����w7 ,V�(F��� V�)F)l ,Q���¦� g-

 ,�.�:�8 b �Ë�%��� ;�DFË;� ,gÁ�� ,��*�W� ,�ZC#7� ,c�DA�� 9�
0s�´���� (jR� BD* ,g��:$8�  

  ��#L (&; KL� ,�FË	� ���¡ b ��)E �8 s[�>m� 97 (�$_ ,�� (5�� �-L b�
 °\;� ,���{� ^\ JF)l b "�-$ �6 �F#�7 V���C. s-���; ��h ��

 ?U V�� 
L-� &; ��C<� g-L Tz �FA] ,jC�R3 H��R$ ��]:� ,vq��� ,v@�]
 T$ ;�E�6:7 �F��� T´��[ 9�n ,°�] (:�� b V�R$�6 c�DA�� �-L JF)l B)���
 �*; �; ,� (5D� �%�¦7 ��t� �-L KH# ,� ,� �@� 97 ,�.�:�8� ,�D���  Kf�#�

D* ,�E�@$ b �F��R�� �3 �:�0j�R�� c (@  �#7 �F�D%� B  

ÃÃÃÃÃÃ5)�� �ÃÃÃÃÃ�� TÃÃÃÃÃÃ3 KÃÃÃÃÃ#� ���ÃÃÃÃÃZD� &;� ,KÃÃÃÃÃÃ#7 TÃÃÃÃÃ�)D� &; ��ÃÃÃÃÃR� �Â�ÃÃÃÃÃÃ�; (�oÃÃÃÃÃ] ;�ÃÃÃÃÃ7�D��Ã �  
ÃÃWÃ ,�#�ÃÃ%* �ÃÃL� ,g�ÃÃ*� Å �qA��ÃÃ] ,�qÃÃA�� KÃÃ� (�; _� ,�ÃÃF#�� ¢ ªÃÃ�Ð &;� ,KÃÃ(#� [�

                         0TF3��� jRE�  
 :�X���R�� c[ Å ��{� &; �E ����
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  199  ………………………………………     سحسج  خم  *

�$�D�� s[��  
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26 −  �3[ (��� ������� 9$ [��Ä 9$ ��¥ :�FÂ�� ,�)��� ��W; b MFN� :N���

:Q�794 [�D3��� :�R.�[� ,��R�� ������� [��)����� ¬Fw�� :g:�:ND$ ?�6 ,�£
�F7@�_� &�¦w��� °�6�	� s[��� ,:)>	� &qF�� :�� −  :�R���� ,"��A��

 ,�FE�z��1413 £ − 1992:v��.	� ��� ,?6 0  
27 − R%7 9$ :A$ �; 9���� v@� ?�7m� :�FÂ�� ,p´ � (t�� 
F�:� b p´�# (5�� p´��$ ��

:Q� K�#{� ����A��587 !�R7 ��¥ ¤� ¬Fw�� :JF�R�� JF)l ,�£
�F��R�� 
DA�� [�� ,��.�� ��� �r; ���� ¬Fw��� ,Q��$ − &�#�� :�R���� ,

,�FE�z��1424£  − 2003:v��.	� ��� ,?100  
28 − �5D)� ����� �CDZ� ����$, $ �r; 9$ ��¥ �F���� �; ��)�� ?�7m� :�FÂ�� 9

:Q� È��x	� K� :)�� �>[ 9$ �r; 9$ ��¥595 ���{� [�� :\�#�� ,�£ ,
s:L�)��  − Á7 ,@$ « ,1425 £ − 2004?:v��.	� ��� ,4 0  

29 −  (��� �q� :�FÂ�� ,���C(#��� ������� Ì:)�� �z3 9$ :�� 9$ TF�q�� v����� �; 9�
 (���:Q� K)w7774 (²�� 9%N���� ������� :JF)l ,�£ �3:7 p7 &��RD��$ K3  
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  t#��� ������� :ZL :\�#�� ,:ZL [��$ Q���[���� ��N��� s�F<� ,− Á7 ,

 ,��	� :�R����1417 £ − 1997:v��.	� ��� ,?200  
30 −  (�´; j.�:� b �f���� (#�� � (���� �N ������ ��¥ :L�  ��; 9���� �· :�FÂ�� ,�f

:Q� ���$X817 �R� [�� :\�#�� ,�£ (��� (��� 9� (#��� ���� (D��� t :�R���� ,p���
 ,��	�1421 £− 20000?  

31 −  (D�� ^\ b �ZC���"?� �A{� ��l ^\" ��N,  9$ ��¥ 9$ ��¥ :A$ �; ��)��
:Q� jW��829 (D�� ¤� 9$ ?@%����� 9$ ¤� 9%{� ��; :�FÂ�� ,�£ ¢�%

�:Q1258£W�� 9$� :A�� jW�R� �* �DF>�N$� ,� ������� �; ?�7á� j
 (D��:Q� ����1209 
DA�� [�� ,�L�> [��)����� ��¥ :�N (NW� ���n ,�£

�F��R�� ,Q��$  − &�#�� ,��	� :�R���� ,1418 £ − 1998:v��.	� ��� ,?20  
32 −  (��� ¾�> :�FÂ�� ,
.�{� 9$� ÁD� ^\ ÁDi� &�F$ (z�� ��; 9� ���¥ v�#

 ��C�W	� 9r:����� 9$�:Q749£ ��� [�� ,�)$ :CP7 ��¥ :JF)l ,�
 p���D��� t#��� ������� − ��	� :�R���� ,����R%�� ,1406£  − 1986 ,?

:v��.	� ���30  
33 −  (t��� TF5ND��� &�F��� (D��� ^ (D��� �F.� �F���� �	 �.:iD%� T´�%7 b TF�R

:Q� K� :)�� �>[ 9$�520£�, ,9�:�X� KZ* ��¥ :JF)l  c:f�� [��
K7@�m� ,Q��$ – ,&�#�� �FE�z�� :�R����, 1408 £− 1988 ��� ,?

:v ��.	�200  
34 −  (D�� :Q� �� ��,� ���� 9$ ��¥ Å� ��� �	 TF�� ÁDi TF�3m�� ¨�

897£�F��R�� 
DA�� [�� ,�,  Q��$– &�#��, ��	� :�R����, 1416  £− 
1994:v��.	� ��� ,?80  
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35 −  ¨��O�7�)�� :L��. 97 O�:R��,  ��F�$ ���� K#F%{� Ò�:7 ��¥ �F%��

:Q�1205£ ������ [�� ,�z*���� 97 ����· :JF)l ,� −  ,@$ « ,"��A��
:v��.	� ���400  

36 −  �R7 9$� ¬�[��" (��� ����[�[�,"  9$ &�� 9$ �R7 9$ BF� ��:3� ��; :��¦�
 �:� 9r:�� ��� 9$ ?��%$ 9$ ���� :Q� ����f��� ,v_���$233 :JF)l ,�£

 (²�� v�F*8� K��R�� �N��� �3:7 :\�#�� ,�F� [�E ��¥ �r; 0� ��
K7@�m� ,�7:A� �A7 − ����R (%�� ,��	� :�R���� ,1399£ − 1979 ,?

:v��.	� ���40  
37 −  [�F� ¼F�{���� :
�:R� ,"��[ &�. :�FÂ�� ,[�5R�� ?�6; -#7 �F�F� ¬�[��

��.:��� ��DA7 ,��[���� �r;� , ¾�$�:  − ��	� :�R���� ,�F�F� ,19720?  
38 −  (D�� (:�� ��¥ 9$ ¤� :�FÂ�� ,sÁ� (��� KR$:Q� K�i478£ :JF)l� ���[� ,�

 (#�� ,
FZE j�:A����� �r;��	� :�R���� ,��:�)�� °�6�	� s[��� :\� ,
1432£  − 2001:v��.	� ��� ,?140  

39 −  sÁ�� (A{� 9$ ¤� 9$ jFL�:$8 :��¦� ,?�A*	� ÞL�#7� �F�6	� ��W; b ?�
��¥ &�*:] 9$  (��� &�L:$:Q� �:�RF�� 9�799£ (:� ,� (��� �z���*; ¨ �F�� J

 p���D��� t#��� ������� 
DA�� ¸�� [�� ,¤w�:7 ��S ¬Fw�� :�F>��* 
D3�
 −  ,@$ « ,����R%��1423£  − 2003? ,:v��.	� ���20  

40 −  (t�� �L� ÁDi� ��l :�FÂ�� ,KA��1� �)��� b TF�� ÁD� �� M���� ^
 (��� ?�:Ä 9���� ¨��:Q� ��7803£ �3:7 ,�� ¼]�*� 
FZE �r; :JF)l ,�

 (²�� �7��� Q� ��i��� ����FZE ,��	� :�R���� ,��1434£ − 2013 ,?
:v��.	� ���5 0  
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41 −  (D�� ���Â; :�:l¦� ,�F�# :Q� ���#�� °\ 9$ BF� 9���� KF¥ ��:3� ��; :��

676 (��� K#f�� ��� :JF)l ,�£j�)�� [�� :\�#�� ,:6 ,Jw7�  − ��[�� :�R���� ,
��	� ,1408£0  

42 −  ��; ,��¥ 9$ ��¥ 9$ ��¥ :��¦� ,?�A*	�� ��)R�� "AE b ?� �A{� ��l
:Q� K �E:f�� ÈF)�� jW�� 9$� :A$829£l ,� ,��¥ ?@%�� ��� ��¥ :JF)

�F$:R�� ��]Ï� [�� ,s:L�)��  − Á7 ,��	� :�R���� ,1432 £ − 20110?  
43 −  ��¥ Å� ��� �; :�FÂ�� ,[���	� 97 �Ä &�3 �7� ¾�$�:  ��7 9�F] [�3 Ñ-�D��

 (��� &���¡ 9$ TF�� 9$ (D��� �NFN5D$ K#� ,È�$�: (��� :�F�� JF�R �r; :L�
 (��� ,����F��%�� �R��� , s:L�)�� −  ,Á71349£0  

44 −  (�{� s:3-���,  (-�� �r; 9$ ��¥ 9���� ¾�> :�FÂ�� :Q� K�L748 [�� ,�£
�F��R�� 
DA��, Q��$ − &�#��:v��.	� ��� ,40  

45 − ���7 
L-7 ?@�; �]:R ���%� 
�:)�� �[��� 
F�:�,  �; ��)�� :�FÂ��
NF�� B��7 9$ !�F� T����Q� K�5:544£ (��� "���� 9$� :JF)l ,� KZ#

 (�N� ����] �R��7 :\�#�� ,9�:�X� ��� −  ��� ,��	� :�R���� ,c:f�
:v ��.	�80  

46 −  (D��s��� [��)�� ��� :��¦� ,KRn��� &�E�)��$ V�E[�)7 K7@�m� K´�#<� p�t  
�:R�� 
��A�� [�� :\�#�� ,Q��$ − &�#��:v��.	� ��� ,2  0   

47 −  (D��:Q� ��.:<� ¤� 9$ ��¥ 9$ ¤� :�FÂ�� ,Q���:R816£ ()N� ,� :J
�F��R�� 
DA�� [�� ,\�#�� ° �\o$ vq�R�� 97 ����· �NNW� ���n, 

 Q��$−  ,��	� :�R���� ,&�#��1403 £− 19830?  
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48 −  (D�� (:��$ ��:R (7	� p7�. b 9�[�3-� ��.��¥ :�FÂ�� 0
.�{� 9$_ Q�C  9$

 ��; ��¥ [�D3���� O[�] ��; s�r :JF)l� ���[� ,��7	� ?@%�� ���
p���D��� t#��� ������� ��A{� [�� ,&��.	�,  ¾�$�: −  ,@$ « ,�F�F�

1994 0?  
49 −  (D�� ��; 9%{� 9$ �%{� 9$ Å� �F�� :��¦� ,¾x; 9$ ���7 ?�7m� �)] b p�:�

� KA��1� c �@,<� 9$� j��)��:Q378 ��I3 �F� :JF)l� ���[� ,�£
Q��$ ,�F��R�� 
DA�� [�� :\�#�� ,9%*  − ,&�#��  ,��	� :�R����1428 £ − 

2007,? :v��.	� ���20  
50 −  (:�� ����*; Þ�:Ö b Ñ�,��{� ªFi�� ?@�m� ¬F> ���{� �~�� ��A�� KR]�

R�� :Z* 9$ ¤� 9$ �r; 9���� c�C> T���� �; ?�7m�:Q� �@)%852 ,�£
�F��R�� 
DA�� [�� ,Q��$  − &�#�� ,��	� :�R���� ,1419 £− 1989 ��� ,?

:v ��.	�4 0  
51 −  (D�� ¤� 9$ c�L��� ��� ��¥ �; ��)�� :�FÂ�� ,KA��1� �)��� b �)�

:Q� ����f���422£ [�� ,����D�� K#%{� s��� �$ ��¥ ¾��; �; :JF)l ,�
�F��R�� 
DA�� ,Q��$  − &�#�� ,��	� :�R���� ,1425£  − 2004 ��� ,?

:v ��.	�2 0  
52 −  (D�� Å� ��� 9$ ���� :�� �; ¼]�N�� ,�FE��	�� ��R� 97 � �� b �1 �FC�

 (#�� d�� ��� 9$ ��¥ 9$:Q� K� :)�� �:�463 �r; 9$ B��57 :JF)l ,�£
 ,���R���� :\�#�� ,�:A��� ��A�� ��� ��¥ &�¦w��� °�6�	� ?��� s[��

 �F7@�m� −  ,c:f�1387£ ,:v��.	� ���240  



 
 

460 �� א���3!س�א���

 
53 −  (D�� (%�� !�F� :�FÂ�� ,���Di�� �E��� 
DA�� �� ���#D%� Q�CF�# KD�

:Q�544£ 9$� [�� ,KDFr jR#���� [�D3���� JF���� ��¥ [�D3��� :JF)l ,�
?�* ,Q��$  − &�#�� ,��	� :�R���� ,1432£ −2001:v��.	� ��� ,?3 

��*�� T%�%D7 jF6:��0  
54 −  (���� vq�	� 
�-¿ (��� K¥ ��:3� �; ¼]�{� �F)��� �7@R�� ?�7á� Q�f BF� 9�

:Q� ���#�� °\ 9$676�F��R�� 
DA�� [�� ,�£ ,Q��$  − &�#�� ,@$ « ,
:v��.	� ���40  

55 −  (D�� 
�-¿� 9$ �r; T���� ��; :��¦� ,
�-C :Z* 9$ �r; 9$ ��¥ 9$ ¤
 :Q� �@)%R��852�F7�P#�� °[�R� s:´�� �R��7 :\�#�� ,�£  −   ,�#��

 ,��	� :�R����1326£ ,:v��.	� ���120  
56 −  (D�� j��)�� �; 9$ ��� K�h�d�� �FR� �; �FÂ�� ,�E��� [�5D�� b 
�-C

:Q� ����)�� ���	� ��¥372£ :JF)l� ���[� ,� ��¥ ��� �7	� ��¥
��²�� v�F*8� �F7@�m� Q���[��� ��N��� [�� ,¬Fw�� 9$ ¸�� ,��  − 

,Q�[�7m� ��	� :�R���� ,1423£ − 2002:v��.	� ��� ,?40  
57 −  (:�� vq�; b �qA�� 
�-¿ ��; ,���� 9$ 9r:�� ��� 9$ ���� :��¦� ,��.

 (Z{� �; K3��� 9$� 9���� ��S ,¨� :Q� ��� K��A�� K���)�� ��¥
742 (�� [�w$0� :J)N� ,�£����:�� �%�¦7 :\�#�� ,°�:R7 �� ,Q��$  − 
&�#�� ,��	� :�R���� ,1400£  − 1980:v��.	� ��� ,?350  

58 −  (��� 
�-¿:Q� �:L�	� �r; 9$ ��¥ [�5#7 �	 ,�f370£ ��¥ :JF)l ,�
²�� v�F*8 [�� :\�#�� ,
�:7 !���:R�� �� ,Q��$ − &�#�� :�R���� ,  
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   ,��	�2001:v��.	� ��� ,?80  

59 −  (��� F>�� b�:)�� :�� 9$ K� 9$ ��¥ 9���� [�$ :�FÂ�� ,¨�CD$ �_� �F�*� ¨���
 :Q�1008 (��� �]�)D�� ��DA7 Q�[�w#7 ,:�� ¤�0� :JF)l ,�£�F#�, s:L�)�� − 
,Á7  ,��	� :�R����20040?  

60 −  (D�� 9$ ��N�8 9$ TF�� :�FÂ�� ,
.�{� 9$_ K�:��� ÁDi� ^\ b Fn�
:Q� ��#<� B��7776£ :\�#�� ,����FZE j�:A����� 9$ �r; :JF)l ,�

 (²�� �7��� Q� ��i��� ����FZE �3:7 ,��	� :�R���� ,��1429£  − 
2008:v��.	� ��� ,?80  

61 −  ��� �; :�FÂ�� ,&X:)�� ?�A*	 p7�<�  K� :)�� �[�5x	� �r; 9$ ��¥ Å�
:Q�671 
DA�� [�� :\�#�� ,êF� ; jFL�:$8� ���d�� �r; :JF)l ,�£

��Á� , s:L�)��−  ,�FE�z�� :�R���� ,Á71384£ − 1964 ��� ,?
:v ��.	�200  

62 −  (7	� p7�. :Q� KA��1� 
.�{� 9$ :�� 9$ 9���� ��S :�FÂ�� ,Q�C
646 ()* ,�£�� �) (��®�	� ®�	� 9r:�� ��� ��; :�F�� J,  �7qF��

p���D��� t#��� ������� , Jw7�– ,��[��  (z�� :�R���� ,�FE�1421 £ − 
20000?  

63 −  ¾E�� 9$ ������� 9$ :A$ �; ?�7m� :�FÂ�� ,���Di�� �E��� T´�% p7�<�
 (5��:Q� ¤)451£ (��� T���� ��; :�$ B#D�� ,� K �F7�$ �r; [�� ,¤� 9

�F��R�� 
DA�� ,Q��$ − &�#����	� :�R���� , ,2012:v��.	� ��� ,?90  
64 −  ,&�E�)��� K7@�m� �)��� �$ �E[�)7 ���[� K7@�m� �)��� b Q���#<�  
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   (w�� ¤� 9%* :��¦� KR7�<� c�DA�� [�� :\�#�� ,¢h� −  :�R���� ,Á7

 (z�� 0�FE�  
65 −  (��� :L��. (T* b [[  9$ ��¥ 9���� ¾�> ������� ��; :�FÂ�� ,ÁDi� ���Â;

 (D�� TF�� 9$ jFL�:$8K´�D :Q �942£ ()* ,� (:�� �) ��; [�D3��� :�z���*; ¨
?�* 9$� [�� :\�#�� ,±@%� �7�* 9%* �[�E 9%{� , Q��$−  ,&�#��

��	� :�R���� ,1435£  − 2014:v��.	� ��� ,?80  
66 −  (#�� :L�<�� K) jFL�:$8 9$ &qz� 9$ ¤� 9���� v@� :��¦� ,K)CF��� 9#� �

 :Q� �q3²�� 9$�$ �Cw�� ,9%{� ��; ,K#��[�1� B��57 9$750 :\�#�� ,�£
:A��� [�� ,Q��$ − &�#��0  

67 −  (Þ{�  (5�� j�� b g:º;� (�] [��� �F)�:]	�� �F$:R�� Q@ T]��6 TFC%� b &�
 (Z* (%�� ¨�:�FÂ�� ,&���  (z�� TW��D�� s��E �q�; ,���#%{� ����� 
F�* b�)

�F7@�_� s����� �F�3 ,K�qD._� , ¾�$�:  − ��	� :�R���� ,�F�F� ,19980?  
68 −  �@. ,:A$ �; 9$ 9r:�� ��� :�FÂ�� ,s:L�)��� Á7 ¬�[�� b sÕ�N� 9%*

K �F%�� 9���� : Q�911£� ,jFL�:$8 T���� ��; ��¥ :JF)l ,� [�� :\�#�
�F$:R�� 
DA�� v�F*8 , g�3\� K��{� ����� B%F� −  ,��	� :�R���� ,Á7

1387 £ − 1967:v��.	� ��� ,?20  
69 −  (��� �F>�* (t�� �� K6�� ��¥ ¬Fw�� 9���� ¾�> �7@R�� ¸�R�� ��A�� ^

 (��� �]:�:Q� K6��1230£�,  (t�� �� �r; ��F� Q�3d�� �	 ��A�� ^
 (���:��[ :Q�1201£ (t�� �w7�Ä� � ()N� �7@R�� Q�:�:)� p7 [�3-� ^ J

:Q� �FA��1� s��%�� ¬F> êF�� ��¥ ¬Fw�� ��F�1299£ � −  Å� �r[ − 
�F$:R�� 
DA�� v�F*8 [��$ p� , g�3\� K��{� ����� B%F�  − ,Á7 0@$ «  
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70 −  ���� �F>�* ,i ÑF �i (q%� K s" (��� T´�%7 ÉR$ �� [[ÁDi�" ?�7m� :�FÂ�� ,

 (��� &��F7 9$ B��7 9���� °\:Q� KiFi947£ ��S :���[�� JF)l ,�
 9%N� [�� :\�#�� ,Ø�[�* ��R%7 9$− ?�* 9$� [�� ,:´ ��<� ,Q��$  − 

&�#��,��	� :�R���� ,1441£  − 2020:v��.	� ��� ,?40  
71 −  (:�� 
����� ����3 ^\ �� ���R�� �F>�*�� ��$ ����)�� ��� �; 9$� ����[ 

:Q� b�#� 9%{� �	939£ ?:A7 9$ �r; 9$ ¤� ,9%{� ��; :��¦� ,�
:Q� ���R�� ��FR5��1189£ ,K��)��� ��¥ ¬Fw�� ���� :JF)l ,�

:A��� [�� :\�#�� ,Q��$  − &�#�� ,@$ « ,1414 £−  1994 ��� ,?
:v ��.	�20  

72 − A�� 
�-¿ 
FL-� �W@� (:�� vq�; b �q 9$ Å� ��� 9$ �r; :��¦� ,��.
 (��� K�W ,K#�F�� ����%�� �[�5x	� K.[��� jF�R�� ��� 9$ ��� �; 9�

 �R$ :Q�923 (�¡ ��; ^�D��� ��� :JF)l ,�£ Q������ 
DA7 :\�#�� ,s
�F7@�m� ,
�* − ��[�� ,�%7��� :�R���� ,14160£  

73 −  [��57 b Q���[� :�FE�1	� 9� ��)E ,��[�7 Ø��AF7 :�FÂ�� ,KA��1� �)���
[�D3���: K7@�_� c:f�� [�� ,&�:�X� ��N$ �FR� ,Q��$  − &�#�� ,

��	� :�R���� ,1409£  − 19880?  
74 −  (��� 9$ ��¥ 9$ ¤� 9$ �r; T���� ��; :��¦� ,������ ����*; Þ�:Ö b ���[

:Q� �@)%R�� :Z* 9$ �r;852£ �qF�� j>�L Å� ��� �F%�� :JF)l ,�
�]:R� [�� :\�#�� ,��� ,Q��$ − &�#��:v��.	� ��� ,20  

75 −  (:�� vq�; s �: �¡ b ��Z �{� s �[ �� ½�#A� ��¥ 9$ �r; O��R�� �; :�FÂ�� ,��.  
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   (w��:Q� ��)�� 9$�$ �C1025 (#�� ��; ��r	� ��¥0� :JF)l ,�£�� ,[� :\�#

s:L�)�� ��²�� [��, ,��	� :�R���� ,¾E�� �)FDR�� ��DA�1391£ − 1971 ,?
:v��.	� ���30  

76 −  (��� (t�� �L� ÁDi� ^\ b [[ (5�� ^ ,KA��1� �)��� b TF�� ÁD� �� �f
 (��� ?�:Ä 9���� ¨�� :�FÂ��:Q� ��7803£ (T* b TF�f�� v��> �w7�Ä� ,� 

:Q� ½�#A� ���¡ 9$ �r; 9$ ��Z TF�� T�)7919£ ¼]�* :JF)l ,�
 ,��:�)�� �F7@�_� &�¦w��� °�6�	� s[��� ,
FZE j�:A����� �r;� ��

 ,��	� :�R����1435£  − 2014:v��.	� ��� ,?50  
77 −  (��� (z�� �´�1� &�F�; b �#7�A�� [[ 9���� c�C> ¼]�{� ?�7m� :�FÂ�� ,�#7� �r;

 �@)%R�� :Z* 9$�$ �Cw�� �r; 9$ ¤� 9$ ��¥ 9$ ��¥ 9$ ¤� 9$�Q: 
852£,� �FEqzR�� °[�R� s:´�� ¾�· ,&�n �FR� ��� ��¥ }��6 �:7 :JF)l, 

 ��$X [�F* −  ,�FE�z�� :�R���� ,�#��1392£  − 1972?, :v��.	� ���60  
78 −  (��� (�)� ^\ b ��AN� J´�6[�<� �7 (� �[�5x	� ��:3� BF� �; :�FÂ�� ,�

:Q�966£ (�[�<� 9D7 �R7� ,� ��¥ ?�7á� �FE X:)�� Q��Ï� ���k �]:R7 b �
:Q� �[�<� ��¥ 9$833£ (%�� ��DA�� �R��� :\�#�� ,� ���FR−  « ,Á7

0@$  
79 −  (��� (D�� TF� (�¦ KÐ[�K��R�� ��¥ [�D3��� :�FÂ�� ,KA��1� 
L-� Q�� ,

KA��1� �)��� b Q���[���� ��N��� �3:7 :\�#�� , (:�� (�N� ��$ � vq�R�� ���
 − ��	� :�R���� ,�F$:f� �A��� ,1433£  − 2012 [�� :p���D��� p���� ,?

 (:�� ,p���D��� t#�� &�7	�0«�$  
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80 −  ,�qzR�� jA{� �@� ¾�$�:  ��_�$ ��:A��� s�F{� v�:�8 b �.�%� [��

 (��� ��¥� ��N J´����� ��	� :~¦� �q�; ,:��– 9DF�� ,1988 0?  
81 −  (��� jFL�:$8 ��)�� ?�7m� :�FÂ�� ,
L-� vq�� &�F�; �]:R7 b 
L-� ¨���

 KA��1� &�*:] 9$�$ °�:R� 9���� [�E 9$�Q: 799£,�  :JF)l� ���[�
&��#<� 9���� K¥ 9$ &�7�7, �F��R�� 
DA�� [��,  Q��$– &�#��,  :�R����

��	�, 1417 £− 19960?  
82 −  (-��:Q� b� ,:)�� ¾�[�8 9$ �r; 9���� c�Cw� s��684 ��¥0� :JF)l ,�£

K7@�m� c:f�� [�� ,9�:�X� KZ* , Q��$– ,&�#��  ,��	� :�R����
1994:v��.	� ��� ,?14 0  

83 −  (�[  ([��� �� [�Di� 	� :��#� ^\ [�Di�"9��$�� 9$� �F>�* " :B�%� [�5�, 
 ())N� �~�� 9��$�� ���R�� ��� 9$ :�� 9$ �7; ��¥ ,9��$�� 9$� :�

 (��� :Q� K�#{� K)w71252 (:6 �F>�* �R7� ,�£ TZ#� [�F�	� &�F� s
 (:�� Q�:�:)�� ,��¦�:Q� KR]�:�� [��)����� ¬Fw�� KR]�1323£ :JF)l ,�

 !�R7 ��¥ ¤� ¬Fw�� (�6 ,��.����� �r; ���� ¬Fw��� :� :]� �� ?
p���D��� t#��� ������� 
DA�� ¸�� [�� ,TF�q�8 :A$ ��¥ [�D3��� ,!��:�� 

 − ����R%�� ,@$ « ,1423£  − 2003:v��.	� ��� ,?140  
84 −  (:��0@$ « ,:A��� [�� ,����)�� ��� �; 9$ Å� ��� ��¥ �	 ,����  
85 −  (:��� ,���� (w�� ¾�[�8 9$ ��¥ ?�7á:Q� KR]�204£ ��¥ �r; :JF)l ,�

�F��R�� 
DA�� [�� ,:3�> ,Q��$  − &�#��:v��.	� ��� ,@$ « ,30  
86 −  (��� �n�[ °\ 9$ BF� 9���� KF¥ ��:3� ��; :��¦� ,�D�� s���� ����  
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  :Q� ���#��676£ (%�� ¨�C#� �R7� ,� (#�� ?�7m� �S:� b ��� B)D#7� ��

 (:�� �� ��� qF] ���#F�� K �F%�� ��� �@. ¼]�N�� ��:��� 97 �n�
:Q�911£ [�� ,!�R7 ��¥ ¤�� ��.����� �r; ���� ¬Fw�� :JF)l �

 p���D��� t#��� ������� 
DA�� ¸�� − @$ « ,����R%�� ,1423£  − 2003 ,?
:v��.	� ���80  

87 −  (:��[��6	� d� b [��R� !� ��� 9$ Å� ��� 9$ ��¥ Å� ��� ��; :��¦� ,
:Q� U�� �{� jR#�900£ Ý�E �%�¦7 :\�#�� ,O��� &�%*8 :JF)l ,�

�]�)z�� ,Q��$ − &�#���R���� ,¨ �I�� [�� p$��7 �� p�  ,:  ,�FE�z��19800?  
88 −  (F���; �8 ��W��� �#F�� [�� ,?@6� ��¥ ��] :�FÂ�� ,��W	� j�� Q�

t#��� ������� v��F%��� , ¾�$�:  − ,��	� :�R���� ,�F�F�20070?  
89 −               ���	� ��D%Z%�� �R>	� 9$ &qF�� ���� �; ¼]�N�� ,����� �; 9#�

:Q�275��ÁR�� ��DA� ,�F�{���� 9���� K¥ ��¥ :JF)l ,�£ , Q��$– 
,&�#�� :v��.	� ��� ,@$ «40  

90 −  (²�� 9#� (�%� ,�-7 :B"FN5�� p7�<�,"  B%F� 9$ ��¥ B%F� ��; :��¦�
 (��� 9$ B��7 9$ s[ Ñ� ,� 9$��N  (²��:Q� �-7279£ �r;:JF�R�� JF)l ,�

 K��{� ����� B��57 �R��7� ��DA7 �3\ :\�#�� ,&�:�X� :3�> ��¥ − 
 ,�FE�z�� :�R���� ,Á71395£  − 1975:v��.	� ��� ,?50  

91 − � 9#� (�� (��� :�� 9$ ¤� ��A�� ?�7á� K#�6 [� :Q� K#�6 [�385 ()* ,�£ �)
 (5E M�n� (��� � ��� ,K��> jR#� ��� 9%* ,«�¦E[_� 
FR> :�F�� J

����:�� �%�¦7 :\�#�� ,?�L:$ �r; ,Å� �:* �F���� ,Q��$  − &�#�� ,
 ,��	� :�R����1424  £ − 2004 :v��.	� ��� ,?50  
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92 −  (%��� 9# (5� (�%� U:f 9$ �r; 9r:�� ��� ¼]�{� ?�7á� "9#%�� 97 B�DZ�" B

 (#�� ����:�� ¤� 9$ 
FR>:Q� K´�%303 (�¡ ��; ^�D��� ��� :JF)l ,�£ ,s
�F7@�m� Q������ 
DA7 ,
�* − ��[���FE�z�� :�R���� ,, 1406£ −

1986:v��.	� ��� ,?9 �8 �O[�C��� ��·�0  
93 −  (%�� 9#K)CF��� ¤� 9$ �%{� 9$ �r; :A$ �; ?�7á� UdA��  :Q�458 ,�£

�F��R�� 
DA�� [�� ,��� [��)�� ��� ��¥ :JF)l, Q��$  − &�#�� :�R���� ,
 ,�z��z��1424£  − 2003:v��.	� ��� ,?100  

94 − :Q� K#���)�� ���� 9$ ��¥ Å� ��� �; ¼]�N�� �.�7 9$� 9#�273�£, 
��¥ :JF)l  B%F� T5F] ,�F$:R�� 
DA�� v�F*8 [�� :\�#�� ,K6���� ��� ��¦]
K��{� ����� ,Q��$  − &�#��:v��.	� ��� ,20  

95 −  (#�� ?@�; �� 9$ �r; 9$ ��¥ Å� ��� ��; 9���� ¾�> ?�7m� :��¦� ,v@�
 (-�� �qÑ��,6 9$ &qz� :Q� K�L748 (:�� c�DA�� JF)l �� °\; ,�£ ¨

 ,�z��z�� :�R���� ,«�¦E[	� 
FR> :�z���*;1405  £ − 1985 ��� ,?
 :v ��.	�25 �23 0�O[�C] &���·�  

96 −  (w�� (��� ?�:C�� ���7 ?�7m� 
L-7 �� �)��� b T7�:Q� ��7805 :JF)l ,�£
 :�R���� ,��²�� �7��� Q� ��i��� ����FZE �3:7 ,
FZE j�:A����� �r;

��	� ,1429£ − 2008:v��.	� ��� ,?2 ��*�� T%�%D7 jF6:� b�0   
97 −  ¬Fw�� h�D�	� TF�<� �7@R�� :�FÂ�� ,�FA��1� Q�)�  b �F3��� [�#�� s:Z>

 °��� ��¥ 9$ ��¥�Q: 1360£ ,� (:� (��� �F>��* ¨ �FZ� ���:�F�� J
 Q��$ ,�F��R�� 
DA�� [�� ,¢�F�– &�#��, ��	� :�R���� ,1424£  − 

2003?:v��.	� ��� ,20  
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98 −  ([�$ °�:R� ½���� ÈEd�� ��¥ 9$ �r; ^\ :Q � ��899�£,  9D7 ��

����)�� ��� �; 9$ Å� ��� ��¥ �; ?�7á� ����:�� Q �: 386 :�$ B#D�� ,�£
�F��R�� 
DA�� [�� ,����� ��:] �r; , Q��$−  :�R���� ,&�#��

,��	�1427£ − 2006?:v��.	� ��� ,20  
99 −  9���� c�C> :�FÂ�� ,��W	� b ��5N� [�5D�� b ��5��� F)#� ^\

:Q� b�:)�� ¾�[�8 9$ �r;684£:A��� [�� ,� ,Q��$ −  ,@$ « ,&�#��
1424£  − 20040?  

100−  (w�� �F]�A�� ������ ?���� �]:� 9$� ���* ^\ 9$� ?�7m� J´�)* &�F�� �F]�
]���� �]:�Q� �� �W:�� �[�5x	� ��¥ Å� ��� �; :�FÂ�� ,�F:894 ,�£

��	� :�R���� ,�F��R�� ��DA� :\�#�� ,1350£0  
101−    :Q� KA��1� Ì:�� ¤� 9$ Å� ��� 9$ ��¥ ?�7á� Ì:�� ^\

1101�£, :Q� TF�� ÁD� ��767�£,  9$ ¤� ¬Fw�� �F>�* �w7�Ä�
:Q� ���R�� �r;1112�£, :A��� [�� ,Ì:�� �� ,Q��$  − &�#�� « ,

:v��.	� ��� ,@$80  
102−  :Q� �Á� ��6[��� ��¥ 9$ �r; 9$ ���� 9$ K6���� ��� ��6[��� ^\

1099�£,  ��N�8 9$ TF�� 9���� v�Fn ?�7m� �L� TF�� ��F� ÁD� ��
 :Q� KA��1� ��#<� B��7 9$776�£, � �$:�� D��� �R7� �#� TLh qF] �

 (��� :Q� ���# ,��� ��R%7 9$ 9%{� 9$ ��¥ �7@R�� �F>�* �L� ��6[
1194 (NW� ���n ,�£ 
DA�� [�� ,�7; ��¥ ?@%�� ��� :����X ¨:�� �N
�F��R�� ,Q��$  − &�#�� ,��	� :�R���� ,1422 £ − 2002:v��.	� ��� ,?80  
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103−  B ��%� !�F� ��)�� j�%7 FNW ^\"j�%7 �´���$ j�R� �q38," 

 K�5NF�� !�F� 9$ B��7 9$ !�F� T���� �; ¼]�{� ?�7á�
:Q�544 t#��� ������� v�]��� [�� ,TF�q�8 BF� :[�D3��� JF)l ,�£

 s[�5#� p���D���−  ,�FE�z�� :�R���� ,Á71419 £ − 1998 ��� ,?
v��.	�:80  

104−  (7	� p7�. �� ?@%����� 9$� ^\ 9$ ��¥ ������� �; :�FÂ�� ,Q�C
 (��� ?@%����� (D�� �[�:Q� ÈE�749£ [�� ,�z*���� 97 ����· :JF)l ,�

?�* 9$� ,Q��$  − &�#�� ,��	� :�R���� ,1440£ − 2018 ��� ,?
:v ��.	�150  

105−  (F�Â; �� TF)� 9$� ^\�� ,���7 9$� � 9r:�� ��� 9$ Å� ��� TF)� 9$� :�FÂ
:Q� �Á� ������ ¤F)R��769£ ,�F�{� ��� 9���� KF¥ ��¥ :JF)l ,�

��²�� [�� :\�#�� ,s:L�)��  − Á7 [�N%�� s��. �FR� ,������� Á7 [�� ,
 ,&�tR�� :�R���� ,g�3\�1400 £ − 1980:v��.	� ��� ,?40  

106− D7 �� K.�E 9$� ^\ (D�� K.�E 9$ B%F� 9$ j��6 �7@R�� ,����:�� 9 K��#
:Q�837 ��:] �r; :�$ B#D�� ,����)�� ��� �; 9$_ ����:�� 9D7 �� �£

�F��R�� 
DA�� [�� ,����� , Q��$– ,&�#�� ,��	� :�R����1428£−
2007:v��.	� ��� ,?20  

107−  (T* b TF�f�� v��> ���� ��; :�FÂ�� ,TF�� T�)7 ��¥ 9$ �r; 9$ ��¥ ���
½�#A� ���¡ 9$ ��¥ 9$ �:Q919£ j�:A����� �r; [�D3��� :JF)l ,�

��²��� Q� ��i��� ����FZE �3:7 :\�#�� ,
FZE , s:L�)�� −  :�R���� ,Á7
 ,��	�1428£  − 2008:v��.	� ��� ,?2 � �*�� T%�%D7 jF6:� b �0  
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108−  (��� ¨�� ^�N H5�� ^�N �W� �f�F$:R�� , �:L�,<� ���r 9$ TF�q�8 :�FÂ��

:Q�393£[��� [��f�� ��� �r; :JF)l ,�, ��@��� j�R�� [��,  Q��$– 
&�#��, �R$ �:�� :�R����, 1407 £− 1987:v��.	� ��� ,?60  

109−  :Q� K�R�<� �[�i��� TF�q�8 9$ ��¥ Å� ��� �; ?�7á� �[�i��� FNW
256¥ :JF)l ,�£ [�D3��� :JF�R�� ^\ �R7� Ý�#�� Ý�E 9$ �L� ��

s�Z#�� ��  [�� ,�f��� B��57 ,Q��$ − &�#�� ,��	� :�R���� ,1422£ ,
:v��.	� ���9 0  

110−  (Z{� 9$ j�%7 ?�7á� j�%7 FNW:Q� �[�$�%F#�� ¨�261£ :JF)l ,�
,K6������� ��¦] ��¥ F$:R�� ��:�� v�F*8 [�� ,KQ��$ − ��&�# ��� ,@$ « ,

:v ��.	�5 0  
111−  (D�� &:)�� TL	 p7�@�� v���� 9r:�� ��� 9$ ��¥ 9���� ¾�> :�FÂ�� ,p��

:Q� ���i%��902£s�F{� ��DA7 [�� Q�[�w#7 ,� ,Q��$  − &�#�� ,@$ « ,
:v��.	� ���60  

112−  (w�� Q�)� K)� 9$ c�L��� ��� ÁE �; 9���� ¨�� ?�7á� UdA�� �FR]�  9����
:Q� KA�%��771 ,��{� ��¥ ^�D������� K*�#��� ��¥ ���¥ :JF)l ,�£

 (D��� t#��� ������� :ZL :\�#��,�FE�z�� :�R���� ,p���1413£ ��� ,
:v ��.	�10 0  

113−  �  Ñ� ,� ���� � ,� ,� ª�* �; 9���� jZE ?�7m� :�FÂ�� ,�FC)��� Q�*@�W_� b �
:Q� K�%#�� ��¥ 9$ :��537s:7�R�� �R��� ,�£ , ���f�$ B#z� ��DA7 − 

 ,@$ « ,��:R��1311£0  



 
 

471 �� א���3!س�א���

 
114−  (z�� :L��<� �)� 9$ Å� ��� 9���� �@. :�FÂ�� ,�#��� ¸�� 
L-7 b �#F�

:Q� O�> 9$� jZE616 , Ñ: ,�Ñ ,{ ��¥ 9$ �Fr [�D3��� :JF)l� ���[� ,�£
K7@�m� c:f�� [�� ,Q��$  − &�#��:�R���� ,  ,��	�1423 £ − 2003 0?

:v��.	� ���30  
115−  :Q� JFD� ���R�� ��� :��¦� ,p����� j��1396 ��C#�� [�� :\�#�� ,�£

 p���D��� t#��� ������� �F$:R�� − 0@$ « ,&�#�� ,Q��$  
116−  (z�� ÁE 9$ ¤� 9$ c�L��� ��� ��¥ ��; :��¦� ,T�́ � ,%,� �&��F �� K��R

1� ����f���:Q� KA��422£ ,����[�$ jFL�:$8 � ��¥ ¤� :JF)l� ���[� ,�
p���D��� t#��� ������� ?�* 9$� [�� :\�#�� ,Q��$  − &�#�� :�R���� ,

 ,��	�1430 £− 20090?  
117−  (�%� ¢�d�� U��D] �D��$ ����)�� 97 ��E �1 ?�A*	� T´�%7 p7�. B

 (A{��r; 9$ j��)�� �; ?�7á� ?�:Q� ¢�d��$ °�:R� ������ �841£ ,�
K7@�_� c:f�� [�� ,��F�� 
F�{� ��¥ :JF)l ,Q��$  − &�#�� :�R���� ,

 ,��	�2002:v��.	� ��� ,?70  
118−  (#�� �6:��� &�F$� � ,:���� �$ � Ñ: ,��� ��¥ 9$ :L�  9$ :L�)����� :�FÂ�� ,�F.�

:Q� [�5#7 ��; K#F� �:��	� ����f���429£s���<� ��]Ï� [�� ,� ,Q��$ 
 − &�#���FE�z�� :�R���� , ,19770?  

119−  (��;� K7@�m� �)���:A��� [�� ,¤F*��� ��L� :�FÂ�� ,�D , Jw7�−  ,��[��
�FE�z�� :�R���� ,1405£ − 1985:v��.	� ��� ,?8 0  

120−  (%�� :A��� ��Z{� 9%{� 9$ ��¥ :�FÂ�� ,K7@�m� �)��� ¬�[�� 97 K7�  
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   :Q� ½���� K���Rz��1376�F��R�� 
DA�� [�� :\�#�� ,�£ ,Q��$  − &�#�� ,

�R����:  ,��	�1416£  − 1995:v��.	� ��� ,?20  
121−  jE�¡ 9$ �r; :�FÂ�� ,����)�� ��� �; 9$� ����[ �� ������ �3�����

�#��:Q� ���:1126£ ,@$ « ,:A��� [�� ,�1415£  − 1995 ��� ,?
:v��.	�20      

122−  V�*@�W�� �f� KC)��� O�7�)��, :A��� [�� ,
F�*��; ��R%�,  Jw7�−  
 ,�FE�z�� :�R���� ,��[��1408 £− 19880?  

123−  (��� �7@R�� :�FÂ�� ,MFN� O�7�)�� c�)R� 9$ ��¥ 9���� �· ��f
���$X������ :Q�817 (²�� JF)l 
DA7 :JF)l ,�£ ,����:�� �%�¦7 b ��

 (��� ����:�� �%�¦7 ,½�%6:R�� jFRE ��¥ :° �\8 (#��� ���� (D��� t ,p���
 Q��$−  ,�#7�z�� :�R���� ,&�#��1426 £ − 20050?  

124−  ()� �r; 9$ ��¥ 9$ ��¥ ������� �; ?�7m� :�FÂ�� ,����)��  �:
:Q�758£K7@�_� ��²�� v�F*8 �3:7 ,�Fr ������� 9$ �r; :JF)l ,� ,
�A7 − ����R%��:v��.	� ��� ,@$ « ,20  

125−  (D��� �FA��1� 
L-7 ªFi�� b �FC)��� �E��)�� (w�� 
L-7 �� �F�# �FR]�
 ,Å� ��� 9$ ��¥ 9$ �r; 9$ ��¥ ,j��)�� ��; :��¦� ,�F��#{�� �F�#{��

$�:Q� K �E:f�� K��A�� ��. 9741 ()* ,�£ ,���{� �.�7 :�F�� J(��� �)
?�* 9$� [�� ,Q��$  − &�#�� ,��	� :�R���� ,1434£  − 20130?  

126− �#��� TL; �)] b b�A��,  ��� 9$ ��¥ 9$ Å� ��� 9$ ���� :�� �; :�FÂ��
 (#�� d��:Q� K� :)�� �:�463£�F*; ��¥ ��¥ :JF)l ,�  ����7 ���

 �z��{� !��:�� ��DA7 ,��D�[�� −  ,�FE�z�� :�R���� ,����R%��1400£ −  
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   1980:v��.	� ��� ,?20  

127− Q� d#6 9$ &qz� 9$ �:�� t$ �	 ,����F� c�D3: 180 ��� :JF)l ,�£
KZE��� ��DA7 :\�#�� ,&�[�L ?@%�� , s:L�)��−  ,�z��z�� :�R���� ,Á7

1408£  − 1988:v��.	� ��� ,?40  
128−  (D��� D��� c�D3 ,���{� :A$ �; 9$ ¤� ¬Fw�� �7@R�� ¸�R�� :�FÂ�� ,�%F

 (D��� gt#$ ?�6 9r:�� ��� 9%* [�D3��� :�DR.�:7� �NFN5�� �� j��)
���{� ¢�3d�� , s:L�)��−  ,Á71414£ − 1990 0?  

129−  (P�� �w3#���� 
DA�� K7��; 9� &�# Å� ��� 9$ B��57 ��� �7@R�� &�
 (:�� K#F�#�%)�� (w�� K�#{� K7� K.�N$ °�:R�� K��<� 
��3 �@��$ �C

:Q� ��F��1067Q��$ ,�F��R�� 
DA�� [�� ,�£  − 0@$ « ,&�#��  
130−  (#�� �w3 9$ jFL�:$8 ?�7m� :�FÂ�� ,
.�{� 9$� ��57 97 
.�{� c�)

KA��1� &�*:] 9$ ¤� :Q�799£ O[�] ��; s�r :JF)l� ���[� ,�
K7@�_� c:f�� [�� ,��t�� ?@%������ ,Q��$ − &�#����	� :�R���� , ,

19900?  
131−  (D�� �$�$ �r	 ¨������ b ¾F� 97 �]:R ¨�DN� ����3 KDA�#�Q: 1036£ ,�

 (��� ���n�[�#A�� ������� K� ��; :�F�� J, ?�* 9$� [��, Q��$− ,&�#�� 
��	� :�R����, 20020?  

132− :Q� [�P#7 9$ ��¥ �7@R�� ?�7m� :�FÂ�� ,c:R�� &�%�711£ [�� ,�
[��W , Q��$ −   ,&�#�� ,�z��z�� :�R����1414£:v��.	� ��� ,150  

133−  ^\ ÁDi� [�D�; �DL b [[��� p7��� ßTF�� ÁD� à 9$ TF�� ¬Fw��
:Q� KA��1� ��#<� ��N�8776 È�Z� ¸�� ��¥ 9$ ��¥ :��¦� ,�£  
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  � K�F)#w��:Q1302 FN5� p.�[ ,&��n:�� [�� :JF)l� FN5� ,�£

 �F�* j�)$ �7�)� ,�r; ¨�{� 9$ ¢��F�� :�Y:Ö� ���{� ¬Fw�� :��¦�
«�w3��E ,&��n:�� [�� :\�#�� ,K#F#�� 9$ �r;  −  ,��	� :�R���� ,�FE�D�[�7

1436 £ − 2015:v��.	� ��� ,?150  
134−  9$ :A$ �; 9$ ¤� 9���� [�E ¼]�{� :�FÂ�� ,�´ ����� p�Ñ# ,7� �´����� p�Ñ ,·

:Q� �Á� K�zF�� &qF��807£½�)�� 9���� ?�%* :JF)l ,� :\�#�� ,
½�)�� ��DA7 ,s:L�)��  − Á7 ,1414  £ − 1994:v��.	� ��� ,?100  

135−  9$ :�� 9$ ��¥ Å� ��� �; ?�7m� :�FÂ�� ,��W	� j�� b ��5N�
:Q� ���:�� 9���� :i] �%{�606 !�F] :$�. �  :JF)l� ���[� ,�£

����:�� �%�¦7 ,����R�� , Q��$ −  ��� ,@$ « ,&�#��:v��.	�60   
136−  (5�� [�D� ���:�� :A$ �; 9$ ��¥ ������� ��; 9���� 9�� :�FÂ�� ,^�N

:Q�666£ ��ÁR�� ��DA� :\�#�� ,��¥ ¬Fw�� ���� :JF)l ,�−  [����
Q��$ ,�F.h��#��, ��FW  − &�#��,�%7��� :�R���� ,1420,g19990?  

137− �7m� s:Z�� [�� ?�78 �)] b TF�� ÁD� ¾x; 9$ ���7 ?−  �#� Å� �[− 
:Q� KA��1� ��N�8 9$ TF�� ¬Fw�� �7@R��776 (NW ,�£ (��� �N :�F�� J

K7@�_� [��� [�� ,������ �r; :L���� ¬Fw�� ,Q��$ −  ,&�#�� :�R����
�FE�z�� ,20040?  

138−  ÈE�D�� K�¡[��� �]:� 9$ ��¥ 9$ ��¥ :�FÂ�� ,KC)��� ÁDi�
:Q�803£,�  ��� �%�¦7 :\�#�� ,�� 9r:����� ¼]�* [�D3��� :JF)l

[�D��� �r; ,�� − ,Q�[�7m� ��	� :�R���� ,1435£  − 2014 ��� ,?
:v ��.	�100  
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139− :Q� Ì:)�� jA{���� 9$ ������� ��¥ �; :�FÂ�� ,��A�� ÁDi�214£ ,�

Q� ��i��� ����FZE �3:7 ,
FZE j�:A����� �r; :JF)l  ,��²�� �7���
��	� :�R���� ,1432£  − 20110?  

140−  ½���� �[��R�� ��¥ 9$ ��¥ 9$ ��¥ Å� ��� ��; ¨�{� 9$_ T���
:Q�737£��²�� [�� :\�#�� ,T��� :c�DA�� ,� ,s:L�)��  − Á7 ,@$ « ,

:v��.	� ���40  
141− :Q� KN�W	� ¾x; 9$ ���7 ?�7á� UdA�� �E���179 
DA�� [�� ,�£

�F��R��,  Q��$− ,��	� :�R���� ,&�#��1415£ − 1994 ��� ,?
:v ��.	�40  

142−  ���> 9$ �w$ 9$ ��N�8 9$ �R>	� 9$ &qF�� ���� ��; :��¦� ,TF��:�
:Q� ��D Ñ% �Z H%�� ���	� �:�� 9$275£ ,«�ç�E[	� 
FR> :JF)l ,�

����:�� �%�¦7 :\�#�� ,Q��$  − #��&� ,��	� :�R���� ,1408£0  
143−  ������� �;� 9�F�� �; ?�7m� :�FÂ�� ,� �%�� 
DA�� 97 � �)�� T´�%�

:Q� KA��1� &�*:] 9$ jFL�:$8 9���� &�L:$ 9$ ��¥814£ �$ B#D�� ,�
 (NW�?�* 9$� [�� ,��C<� b�-)�� ¤� �@. :�N ,Q��$  − &�#�� :�R���� ,
��	�, 1424£ − 20030?  

144−  ��¥ �7@R�� ^\ ,���7 ?�7m� 
L-7 �� TC<�$ �CF] [-R� _ T´�%7
:Q��7	�1232£ (��� ?�:Ä �7�P#7 �� �:Q� ��7805£ j��)� ,�

 K7@�_� c:f�� [�� ,KR����� ±d<� :�� �r; [�Di� jFL�:$8 :JF)l�− 
�z��z�� :�R���� ,¾E�� ,20090?  
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145− �� �[�D%� j3�{� Å� ��� 9$ ��¥ Å� ��� �; ¼]�{� ?�7á� �NFN5�� 

:Q� �[�$�%F#��405£ [�� ,��� [��)�� ��� B��57 :JF)l� ���[� �
�F��R�� 
DA�� ,Q��$ − &�#�� ,��	� :�R���� ,1411£  − 1990 ��� ,?

:v ��.	�40  
146− ��¥ �7�* �; ?�7m� :�FÂ�� ,��W	� j�� 97 B�5D%�  ¢��f�� ��¥ 9$

:Q�505£ (5E J)*� �� ? (�6 ,� [�D3��� :���F�ZEm� �8 �S:�� ���n� �
,��r K3� �r; &qF�[�� ���D��� t#�� ,p!��:�� − ,����R%��  :�R����

��	� ,1430£ − 2009:v��.	� ��� ,?20  
147−  (:��� �%�&� ��] ?@�; ÉR$ 9� g��D*� qF] &��,  (��� �r; �F)��� :�FÂ�� :��[

 (z�� &:)�� vq�� �*; ���{� ¸�R�� ��¥ 9$� �)F)ND$ ?�6 ,�:Z�� t� ���
 (D��� �3t�� :Q�[�w#7 ,���{� ��)�� :A$��; &qz� :A$��; :�� j��)

 �������� �[��� �7�R��– �F�F� ,19960?  
148−  (��� �#%7$ °�:R� K7[�ÃÃÃÃ  (��� 9#��� ,�K7[� ��� 9$ Å� ��� ��¥ ��; :��¦

 (��� ��5�� ��� 9$ ?�: ,Ä 9$ T���� 9$ 9r:�� (D�� ,K7[� ��#6:�%�� K�F�
 :Q�255£ p���D��� t#�� K#f� [�� ,��[���� ��; jF�� �%* :JF)l ,�

 −  ��	� :�R���� ,����R%�� , 1412  £ − 2000:v��.	� ��� ,?40  
149− �NW �� [��x	� �[�w7 ��)�� :�FÂ�� ,���{� 
�:¡ ^\ b [��Ï� ^

:Q� K�5NF�� B��7 9$ !�F�544£ �)FDR�� ��DA� :tE� p�  ,� − 
��²�� [��� ,¾E�� ,s:L�)��  − Á7:v��.	� ��� ,20  

150−  (��� ^��57 �r; 9���� c�C> O��R�� ��; :��¦� ,�.�7 9$� �´��� b �.�.  
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   9$ TF�q�8 9$ :A$ �; 9$ ��#A�� ��W���� &qz� 9$ �q��6 9$ jF��

:Q� KR]�w��840�F$:R�� [�� :\�#�� ,���#wA�� B)D#� ��¥ :JF)l ,�£ ,
Q��$ –  ,&�#���R����:  ,�FE�z��1403£ ,:v��.	� ���40  

151−  (t�� 
�:¡ b �#� ^��5� 9$ ��¥ 9$ �r; �7@R�� ¸�R�� :�FÂ�� ,��A�� ^
�F��� ¤�:Q� �:)� K7770�F��R�� ��DA� ,�£ , Q��$ −  ,@$ « ,&�#��

:v��.	� ���20  
152−  ��¥ 9$ Å� ��� ,��F> �; 9$ :A$ ��; :��¦� ,[��Ï�� ����*	� b �#5�

:Q� È�R�� KD���� 9$ &qz� 9$ jFL�:$8 9$235£ ���� �q3 :JF)l ,�
�>:�� ��DA7 ,Q�{� ,!��:�� − ����R%�� ,��	� :�R���� ,1409£ ��� ,

 :v ��.	�70  
153− :Q� ��R#5�� ?�Ë 9$ ���:�� ��� ¼]�N�� �#5�211 
F�* :JF)l ,�£

 K��R�� ¾�Z� :\�#�� ,K�P�	� 9r:��− :�R���� ,�#��  ,�FE�z��1403£ ,
:v��.	� ���11 0  

154− Å� ��� �; 9���� c�C> ?�7m� :��¦� ,&������ jZR7 ���{� Q�6�� 
 (:������f��� K7� :Q�626[��W [�� :\�#�� ,�£ ,Q��$ − &�#�� :�R���� ,

 ,�FE�z��1995?, :v��.	� ���70  
155− [�#�� ��DA7 :\�#�� ,������ :L���� ¬Fw�� :�FÂ�� ,�F�F��� &������ jZR7 ,

 ¾�$�: −  ,��	� :�R���� ,�F�F�1388 £− 19680?  
155−  jZR7�FC)��� ����	�� Q�N��5�, jR#� ��� 9r:�� ��� ���¥0�,        

:��5D��� p���D��� t#�� ��F���� [��, 0@$ «  
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156−  (#�� Q�N��5� jZR7 (Á��� ���N ,������ 
FZE ��� ��¥ :�FÂ�� ,�F]

 (:�� �%�¦7&�6:��� [�� ,���� ,Q��$  − &�#�� ,��	� :�R���� ,1405£ − 
19850?  

157−  ���N3 �n[ :�� :�FÂ�� ,�F$:R�� 
DA�� K�#57 j.�:� ���¦� jZR7
:Q�1408£B#z� ��DA7 :\�#�� ,�,  Q��$ −  ��²�� v�F*8 [�� ,&�#��

:v ��.	� ��� ,@$ « ,�:R��150   
158−  (��� �r;� B��57 jFL�:$8 :�FÂ�� ,MF���� jZR� [��)����� �7�*� Q��

 (#�� ��¥�JF)l ,[�Z �F$:R�� �f��� p�· : −  (#�� ,Á7 s����� [�� :\�
:v��.	� ��� ,@$ « 0�F3:� ���E�D��20  

159−  K�F ���D�� :�� 9$ ¤� 9$ ��¥ Å� ��� ��; :�FÂ�� ,j�%7 �´ ���$ j� ÑR��
KA��1� �[��1� :Q�536£ (#�� ¢h�w�� ��¥ ¬Fw�� ��F�] :JF)l ,� ,:�F

�� �F%E�D�� [���� :\�#��t#, :´ ��<�$ c�DA�� �F# ��� �% (�¦�,  �% (�¦�
:�R���� ,��A{� "F$ Q���[ (���� JF)ND��� �S²�� �F# ��� �FE�z�� ,1988 ,?

 (z�� v�<��¬�[�D$ [�W ���: 1991:v��.	� ��� ,?30  
160− " ¾x; 9$ ���7 ?�7m�" �#��� ¸�� 
L-7 �� �E�R�,  ��� ��)�� :�FÂ��

f��� c�L���:Q� ����422r :���[�� JF)l ,�£ :\�#�� ,J{� ��� êF
 ����� B��57 ,��[�ZD�� ��DA�−  (A7 (:A� �:v��.	� ��� ,@$ « ,�730  

161− ,c:f�� ¾��x	�� �F)�:]8 TL; ���D] 9� c:f� p7�<�� c:R� [�FR�  
            :Q� È�tE��� BF� 9$ �r; O��R�� �; :�FÂ��914£ (:� ,� 97 ���S �.     

 �F7@�_� &�¦w��� °�6�	� s[��� ,KZ* ��¥ [�D3��� ° �\o$ v�C)��� − 
,��	� :�R���� ,c:f�1401£  − 1981:v��.	� ��� ,?13 0  
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162− :Q� ¤�#{� ½�)� �7��6 9$� �7@R�� ?�7m� ¬Fw�� :�FÂ�� ,K#f�630£ ,�

 (²�� 9%N���� 9$ ������� :JF)l 
DA�� ¸�� [�� ,��{� ^�D��� ���� K3
 (��� (#��� ���� p���D��� t −  (%�� ,�z��z�� :�R���� ,����R1417£− 1997 ,?

� :v��.	� ���14 �O[�C] ��·�0  
163−  (��� ¾F��)7:Q� O[�] 9$ �r; �%{� �	 ,�f395 ?@%����� :JF)l ,�£

@$ « ,:A��� [�� ,&�[�L , 1399£ − 1979:v��.	� ��� ,?6  0  
164−  (�)� (C�� Q�7 (t�� ?�A*	� 97 �E��� ?��[ �D�D6� �7 &�F�� Q�� �F�

 (D��� (7	 QqAN� Q@F5N ��¥ �F���� �; :�FÂ�� ,Q@Aw� �C�´�%7 Q�C
Q� K� :)�� �>[ 9$� �r; 9$:520 c:f�� [�� ,KZ* ��¥ :JF)l ,�£

Q��$ ,K7@�_�− �� ,&�#����	� :�R�� ,1408£ − 1988?,  ���
:v��.	�30  

165−  (t�� 9������ TF��A� t#��� &@�á� O�)�� ,��¥ �RS ¤� :�FÂ�� ,�F�
J��%D��� ,s:L�)��  − Á7 jF�R����� ��� :Q�����7� Q�[�w#7 ,

,�FE�z�� :�R���� ,g�3\�1421£ − 20010?  
166−  v�D]m� ����6� U�D��� ��W; [�#7 ��)��� jFL�:$8 KA��1� �F)��� ,U�6	�$

:Q�1041£ °�6�	� s[��� ,¢@�� ������� [�D3��� :JF)l� j��)� ,�
 �F7@�_� &�¦w��� − @$ « ,c:f� ,1423£− 20020?  

167−  ,�¿@�Aw �7 HT ,*� �E �� ,�� �̂ ,\ b T� ��Ñ��D�� �´��� Þ´�DE� �TF �5N�D�� �Þ �L�,#7
��; :��¦�  (:�� �FR� 9$ ¤� 9%{� �R$ :Q� K.�:.633 ��; :�$ B#D�� ,�£

?�* 9$� [�� , (¤� 9$ �r;� K �,F7 (��� T���� ,Q��$ − &�#�� :�R���� ,
 ,��	�1428 £−2007 :v��.	� ��� ,?100  
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168−  K.���� ��� 9$ &qF�� �F���� �; ��)�� :�FÂ�� ,���7 � �7 ^\ B)D#�

:Q� È��x	�494s��R%�� �R��7 ,�£ , ,��	� :�R���� ,Á71332£ ,
:v��.	� ���70  

169− :Q� êF�� �r; 9$ ��¥ :�FÂ�� ,TF�� ÁD� ^\ TF�<� #71299£ ,�
:A��� [��, Q��$ − ,&�#��  ,@$ «1409£ − 1989:v��.	� ��� ,?90  

170−  å jPE �L� ��F �NÑF ,�Ñ  ��$ KA��1� �)��� 4�5E 97 U�D���� 
DA�� 97 ��DR�
:Q� ��@f�� :�� 9$ �f$�#�� ��N �FA��1� 
L-7 ¤�1245 JF)l ,�£

,0v�d�� 9$ BF� :���[��  :�R���� ,p���D��� t#��� ������� &� ��:�� �%�¦7
�FE�z�� ,1425 £ −  20040?  

171−   9���� [�E 9%{� ��; :��¦� ,&��* 9$� �´��� �8 &Ê�P�� �[��7 �; 9$ ¤�
:Q� K�zF�� &qF�� 9$ :A$807£ [��  ,s�r ���:�� ��� ��¥ :JF)l ,�

�F��R�� 
DA��, Q��$ − &�#��0@$ « ,  
172−  ��� 9$ ��¥ 9$ ��¥ Å� ��� �; :�FÂ�� ,TF�� ÁD� ^t� TF�<� 
L��7

 K#ÑF ,� �:�� c���{�$ °�:R� �:f� 9r:���Q: 954£�  �:�� ���n �����X ¨
�F��R�� 
DA�� [�� ,Q���� ��:3� ¬Fw�� :�,z���*;�,  Q��$– &�#��, 

 ,��	� :�R����1416 £ − 1995:v��.	� ��� ,?80   
173− :Q� ¾x; 9$ ���7 ?�7á� � ��179 (NW ,�£ (6[� �N (:�� �� �z���*; ¨

 (����:R�� ��²�� v�F*8 [�� ,K6���� ��� ��¦] ��¥ :�F�� J,  B��57 �����
Q��$ ,K��{� − &�#�� ,1406£ − 1985:v��.	� ��� ,?20  

174  −  &qz� 9$ �r; 9$ ��¥ Å� ��� �; :�FÂ�� ,��.:�� �)E b ���D�_� &��F7
 :Q� K�L-��718 ������� �]:R� [�� ,���Z��� ��¥ ¤� :JF)l ,�£  
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  t#���, Q��$  − &�#�� ,��	� :�R���� ,1382£ − 1963 ��� ,?

:v ��.	�40  
175  −  (:�� 
5E,KR����� Þ�:Ö b KR	� �Ff$ �DF>�* p7 ������ ����*	 �� � 

 KR����� ��¥ 9$ ���� 9$ Å� ��� ��¥ ��; 9���� ��S :��¦�
:Q�762£t#��� ������� &��:�� �%�¦7 :\�#�� ,�7��� ��¥ :JF)l ,�, 

@�m� �]�)z�� ���)�� [�� }Q��$�F7,  s�. −  (%�� ,��	� :�R���� ,����R
1418 £ − 1997:v��.	� ��� ,?40  

176−  �$ �r; :�FÂ�� ,&�F�	� 97 ¾�$�:�$ &�3 9» &��:��� 9�I#�� Q�N�E
 Q�[�w#7 0± �Á� B��57 ¤� :j��)�� JF)l ,�[�5x	� 
´�#�� �%{�

t#��� p���D��� ������� �[�ZD�� 
DA�,  Q��$– �&�#�,  ,��	� :�R����
19630?  

177−  (#�� 9$ J{���� ��¥ �; :�FÂ�� ,���Di�� �E��� T´�% ��:���� "A
 (5�� &�[�L:Q� ¤)466£ 9$� [�� ,¤� 9$ �r; K �F7��� T���� ��; ,�

?�*, Q��$  − &�#��,��	� :�R���� ,1430 £− 2009:v��.	� ��� ,?20  
178−  (#�� (���� [������� (7	� 97 �L�¡ 97 �E��� b �7 �� Q Å� ��� ��¥ �	 Q�C

:Q� ����)�� ��� �; 9r:�� ��� 9$386£ ��¥ ^�D��� ���0� :JF)l ,�
K7@�m� c:f�� [�� ,9�:�X� ��{�, Q��$ − &�#�� :�R���� ,

,��	�1999 :v��.	� ��� ,?150  
179−  ��)�� ,K�FZ�D�� ¨�{� 9$� ����E (w�� ¨�{� 9$ �r; 9$ ��¥ ������� �; �FC

 �D��:Q� K� :)�� K�FZ529£ 
FR> �r; [�D3��� :JF)l� ���[� ,�
�F%��x	� Q���[��� �F$:f� �FR�<� ,K���F�� ,&���� −  :�R���� ,c:f�  
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   ,��	�1439 £− 2018:v��.	� ��� ,?30  

180− :�FÂ�� ,¨������ ��:�D$ ¨�CD$ �_� TFE :Q� KDA�#D�� �$�$ �r;1036£ ���#� ,�
 (:�� Å� ��� �F�{� ���0� :j��)��c�DA�� [�� :\�#�� ,�7�, ¾�$�:  − �F�F� ,
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