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O] ��! �=��.��! �/De���  ���#] �M�,  f:��( �� &��(�� _R 8U�  g?>��  \=U�) ) �� &/&]
�3��6����
�&��� �/&� _R 8U� ,  �) �� �dR Q#� �&M32 :�	; Oh) &� ��G�&U�-��� 0 4�� 4���) - �3��6

� JY/(V2 ,i�h) �
�&� F) 0;  -R _�9) &��(�� _�I� ,���	3�� D�(��� 0 �J�(YU� +.L �k%) l�d m�
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`
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�� �9�h   
:1��
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�/ A�$�� − ���� �� :���
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*!B� +.L �3�����! �K��K�� 0 �Z ,Q�K�� +.L! *!B� �L ��%�K�� �.7�� 0   
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) �L R! ,�
��&�� 0 �	��, (P! ,F�
!&�� m���2 A�$�� �h)! �	��, � J</)
=U�� &� �L :_%B,�E<Y�� �� D&;! ,�3/�$�� ��	I� \=U	/ ) 4�� i�h) ��	I� \  

+>�]! A�$�� �V�] �M.� ,��	I�� 0 A/�$��� �� D&; 8	; O�	UU���  ���
 �� SE7��&�;
,�3/�$�� ��	L 0 ,��U.
 :�	; "O�	U2 q�� ,���=7�� A�$��! ���=7�� r��9   �	; A�$��!

A/�$��� �� s��! ,�Y/O=��   
L 0 +��V2�� 4�� 8U� ,:1Y�� *(9) �7� 8	; �"t��)! ,�3/�$�� ��	 : fT�2 �� R  �71�

 u�	; �� 4<> ��> ,�hW �7� F) 0 4�12 �	> :1Y�� *(9) 0 �.M�(/ �M.� 4L �L �V/�$� ) ,
�� *(1/ �� �V/�$� �� �L ,&/�/ FO�� �71�� : �7� 0 c&/�) �=% ,^&�13�� �71� -R \=U	2 -

�^&�13�,  �LA�$�� �V�] F������ �=�> �� *(1/ :":1Y�� �71� -R \=U	2 - -R l� d#% -! ,
:1Y�� �7� 0" ,*(9B� �7� 0 (L) ) �� ��]!,  �.7�� �+
�D! ,� J&�3� *(9B� �7� 0 +.k� �3>
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�� |�!H��> ,}&� "�Y9 �M	L ,zG�h! & k�(�! |!HU� �%#> ��;��U�-� ���=�� ��) }!&

,� J;�] � J;�] }!&�� &��(U��! � J;�] }!&�� ~(V��! ,�  ���;&�� 4��
 8	; �M����  

&�	
': 
-!B� �� �� D−� &�=��− �(LO�� �� �7�h ,�3�
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� �$�% �M �<3�! ,F&.; �(�V� �M<3� ,mUI�� ?3� �+Y_�):  
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1* �ZEK�� *(9B� }�]   
2* ��M1Y�� &;�(1�� 0 F&37�� ��(5.� }�]! −�	��L F&.; �w(�V� �P!−  
3* 4��7�� ��.� �� �(���� ��UL }�]! − �� �E<Y�� ?3� :� _�> &�! �� �w�])−  
4* &
�Y���! r��y��� T��32 &;�(�!   
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6* ����2 ��� SE
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8* �; +%�L ��U7����� ���
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�$��� �L~ H/H3��&�; ��; A�$�� ,,&��(U	� :�� :�> �+>�; ,+>�; �� ^��h ��  :�� :�> +>�;
,��1�� ���! ����2 ��� SE
a� A�] SEI� :�� :�> +>�;! ,z	7�� ^&�13�  ��&.; � J&� }�Y/ �L!

:�2W ��1�� ��� !) ����2 ��� SE
a� A�$� SEI�  
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;�I�  ��ZEK�� S(/ :2���7� �#/ 4�−N&.; "����=� - :_%B − ) ��	I�� 8�R ^�]��� �#/ �J%���

,�I� 8�R �	�	�� @Y% �� �>�7/ &� �Z ~��]a� �;�
 �<=/!  � J&�) ) ��) - ��) �OP!
:	3Y/, :2�Y9! 8.7=�� :G��
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 k�(��� &;! ,S�!&�� 8	; \=�� D(�3��� N&�! �� -R :�R - ) &M])! ,SE7�� ��D �.6��� �/&

%-� ��D �.M6� ^�y3�� & _;(2! �Uh ,S�%�� ���� �(3���� :�(
�! N&�; � J&�=� u) &M])! ,S�1U
 :.� @�� �� N��) 0 �&�) ��! ,S�1U
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 SHU�� �� ,S�UV�� l7� �I> ����%B� :� ��

S�Zo� s� �D f� (M>   SE;B� ���k���� :�W �; �� ���! ,SE
 �2)! ^E9 4�L) �	
! :�	; �� 8	9
� :U��=9!S��I�� ���V�  

&3� ��): 
67� 0 s�U6% ;�E<Y�� �]�3�>�	
! :�	; �� 8	9 �� *(
� &  ,��V��! �	3�� v��&U%

 �� (��% �=%! −4�! H; −  8	; �.7Y%) @�� ��) �.� mUI/ )! ,� J3>�% � JM1> l�O� �.�,�/ )
 8	9 *�1> ;���5; ^��$�� � u$� �	
! :�	; �� 8	9 ��.�� u�> ,��	3U���	
! :�	; �� :� 4hD ��

�� 4��
 0 &P�6���L �L :�_	3U/ !) � J��h �k	3�/ �OP �%&67���	
! :�	; �� 8	9 *��! , :� ��
:U6� � ���2 �|�� ��#L :� �L :�k	3/ !) � J��h �_	3U/ ) -R &/�/ - &67��� 8�R �&��  

 �=%! −^(ha� �M/) −  S�/B� �� N&3� ��! S(��� �OP 0/D��) 0 )�1.
 �� 8	9 �� *(
� q
�	
! :�	; 0 ^���1�� *Eh �� l�d! ,:.; r9 ���> �	
! :�	; �� 8	9 �� *(
� SEL s�7% ,

(P! -) ;�I�� ���PB� �� g��): 
" ���� 3�4� 5 %6 7� �!��� 8��9'
 7#��� :#;−=$
 >! ?� �"�@ −"* 

 S(	3���!−^(ha� �M/) − 	9 ��.�� u) � J�/O=2 �M.� � uO�! ,�UY�� �u�� �	
! :�	; �� 8
 ���=y�� �UP�! ,� J��5; � J���UP� �UY�� ���� �UP�> ,�M.� |!�V�� ���
) �u��! ,� J&/&] − �� �(��

�M�	;− (�#7/ �(%�I> ,��B� �Ob �	
! :�	; �� 8	9 *(
��� (�#7/ �(%�L ,�UY�� �;  :2��� 0
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 "�� ) &3� �Z ,�M.; −8	9 �	
! :�	; ��−  �%D��
 ��L ;�b �	;B� (�#7/ �(%�L− H; �� ��] R
4�! −  �	7� S��a� ND�!) ���>$  

 �� (I�� -! �M�> s1�� - ,�UY�� ��#� �UM/ ) :�	; ���./ �	7��� u) 8	; *&/ �OP!
�M.� ��E7	� ����6�� ���
B� ~�3/! ,�M.� � kO=�/! ,�P�O=f�� ��%R! ;�PD(� f!  

 p+; u(.U> ,� J�(� �UY�� :�> |(�2 ��, 0 ��3% �u%B ,�%��� �� ���� �&]) ��H�� �OP 0 �=%!
 �U�� "�(M$�� �UY� \u	3U/ �� !) ,+; u(.2 �U�� "�M�$�� �UY� \u	3U/ �� J��(
 , p"&u�(2! p"�Z�I2!

�9)! ,*�y2-� 4G�
! :�> "D&32 ��, 0 �=%! ���
 - ,� J���; JE�
 +=�9)! "�KL �� r
 J��(
 ,:U�� 0 (P! �7%a� 8	; ��%&�� �U> T f�3�U> ,&��! ��� 0 �&=/ :%#L :u	L �f��3�� 0 �&=/
 0 ,:UY��! 0 ,:;��] 0 ,:U�� 0 �UY�� @��E�/ �7%a� r�9) ,"�(M$�� !) "�M�$��� \u	3U/ ��

�I� 4L 0 ,:U
�&�  
�3% ) 8�R �.�(�) ��>�	; �� 8	9 �.��% F&P ~�	
! :  - ��! :%B ;�UY�� s� 4��3U�� 0
3�U6�	� -! D��>�� ��E
 ���u2�! �	
! :�	; �� 8	9 &�=� F&P c(	7� -R �UY�� �� "�

 &�=�! :�	; �� 8	9�	
 ����� �OP 0 :.u�� ���>  
 �=%!−�� ��] R −  �	7� S��a� ND�!) �� )�1.
$zG��� � u�) ,�U���� �.U/�.; (IU
! , 

 &�%�
B�−� �&� ^��KL �P! −  ,S�1��� :�<U1/ ��! +�(�� S�1�� ;�OP �.��] 0 �M� T ��3% �� �u%�>
 0 q/&=�� u#� �� �YUI� ,q/&=�� i!� FO�� ���=y�� 8	; �/�yUV� &.7�� )�1.
 l�O�!

�	�6�� q�� �� :�> �� �=9 8	; � u�B� ���	; \Y2�! ,*(� f1��� ��B� :U u1	2 FO�� ;�	7� r�=9  

��UI�� �Ob \u	3U/ �� ^���� 0 ��� ��.�3U7� )&�%!  

 :�W 8	;! ,�� \	h ��h 8	; E�LB� ��2B� SE7��! ^Ey��! ,� &�=�� ,�� �7�
&3� ��) ,N-�! ��! :�=9!: 

(.�� S��a� *(1/!F $ : 
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 B7C# B�E�� F:C#B; GG 
��(.�� S��a� *(1/!F $�� S��a�> ,F!(.�� S��a� (P �	7� r�=9 � u(� FO�� uB ;
 �	7�$  r�=9 �.	 u�#2 �dR ,"�;(�(���� :� _7� ��%R! J�f% f(p. f; :� u71/ ��! r�=y�� � u(�/ ��

 ��UL! ,^��M��� ��UL! ,��/a� ��UI> ;"�;(�(��� 8	; � J��712 :� u7� :%) �%&�! �	7�
 :.I� ,&��! s�(� 0 :	L ,^Ey��$  �� ��! ;��UI�� �OP S&h! F!(.�� S��a� ��6> ,�M u�7�/

:� � u(� :%) :� :U�&h  

Ìè†Ãi<íßjËÖ]<^ãÂ]çÞ_æ 
*���� : �� f;� _7�� ��� f� p]f) f! ��fU �Y p�� ���fU�L�� �UY�� ; −^(ha� �M/)− : ��� 0 �M� �.UY��! ,�.U> s��

� �M.�! ,�!�=�� �M.�! ,n���a� �M.�! ,��O3�� �M.�> ,N(�! ��3���=U�-�! �EU�-   4L!
��3�� &.; �.UY�� Q�3�� N(�! NOP  

�.UY�� 49)! :l�(� �� ^d(h#� ,�EU�-� : Hu��U�� ��.��� ��MU�d) �dR mPO��! �<Y�� �+.U>
&u�6�� �� �FD���  }�=y�� 0! ::2D(� �� �5.U� ��.�� :fU	hD) �dR   
 �.UY�� dR−^(ha� �M/) − l�O�! ;�EU�-� (P �M	9) t�� &�; ��� X>�=�� *(1/ :" ����!

�.UY�� 8.3� :���Uh-�! �=U�-�! �EU�-�"  
 ��=��� �.U> �� O�3U7% #� �%���) l�O�! ,"����� 0 (I2 &�! ,��=��� 0 (I2 &� �UY��!

"����� �.U> ��!  
 �P�.3� �UY�� �� ^d�3U
-�! −^(hR �/−: 

♦ �� ^d�3U
-�L ;�ML��DR S&; m	w :%) ��R *(12 ,*��&�� r�7��� �.U> : �.U> �� ��� d(;)
�.UY�� NOP lL�&2 -) �� �� m	�2 �.3/ ;*��&�� r�7���  

♦  ,�9�3��� �U> �� ^d�3U
-�L ; p+3�! R �M�> �(�(�� S&3� �J�	w ^d�3U
-� (I2 &�!
s12 -) �� *#72 +%#> �9�3��� �U> �� ��� O�3U72 ��&.; +%)! ,�3��! �9�3��� �M�>  
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 l%) N�.3� �OP u�> ,���	7��� zG�(w ��� s12 �U�� �!�=�� �U> �� ^d�3U
-� l�OL!
�M;(�! &.; �M�> s12 -) �� *#72  

♦  �U> �� ^d�3U
-�L l�d! ;�M�> ��(y�� ^ uD�� ���9a �J�	w �UY�� �� ^d�3U
-� (I2 &�!
 �.U> �M�> �;����> ,"�;���� −�� ��] R �LO.
 ��L − �!N�.3� �MU.U> �� ^d�3U
- : *#72 l%)

"�;���� 0 ��(y	� l1>(/ ) ��  
�UY�� 4L 4�$/ FO�� ^d�3U
-� 8.3� �OM>  

;��%&��! �/&��! *����! 4PB� 0 ,� �&� �̂ ��KL ��=��� �U>! 

�UY�� ��>: �.=���! ���Uh-�  
 l�d ��!−^(hR �/− *�� �.� &��(�� ,"�;����� �UU>-� :� , p+.�W*� : �� -R :�R - ) &M])

;�fUY�/ ) &�E> ,�� *(
� � J&�=� ) &M])! �m|����{��z��y��x��w��v��u��t��s�

}l �"(�I.3�� :��  � f���> ,"�;����� �fUY�/ ) �	7��� �.U> ��! ,�7%a� �UY��
 ,�fUY��
 ��! 8	�
U��! �.U> NOM> ,��=	�� ��Y;�� EK� 4���� � f��/! ,^Ey��� R v�.�� ?3� uB ,�	7��� �b �f�UV�/ �E

43Y/ �� :�=/ - &� ��� f����) R! ,43> m=�/ ��� f����)  
 �u��U�� ���Uh�! �EU�� �.U> ,�.U> NOM> ,� J1
�> �L (�! N��) u��! �;��� ��B�� ������ 8	U��/

��.�� 4P) �� �.6�� 4P) �u��U�� ,�9�3�� �� s�����  
�.UY�� ��!: ����*  �.UY�� ��!: ;D-!B� �m� � qp�� �o��n��ml�������U�� :��� &1> ,

ND-!) 0 �UY�/ &�! ,ND-!) �� �fUY�/ &�! ,ND-!#� �	7��� �fUY�/   
 �� *�� ��L ;"�;���� �; �b �(M	�> ND-!#� �UY�/ &� −4�! H;−: �m��}���|��{

��a��̀ ��_��~l� ��Z�IU�� :1−2�  �b �(M	�>  
 (I2 &�! �	U�� �.7�� 8	; s��� �) �� �L ,N��) �U> &�! �� �I> ,ND-!) �� �7%a� �.U>

�;&��� 8�R �.7�� �� :	�� u�� ;�;&��� 8	; ����  
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�.U> NOM> ;+����! �
�&���! ���$�� 0 D-!�� �UY�� �� s1/ ��� ,ND-!) 0 �fUY�/ &�!  
� �UY/ ,:��� 0 �UY/ &�! ,:���� �7%a� �UY�/ &�! s�7/ ,"�;���� �; :3�6� �(M	�> :���

 d���� *(�"tL) ��"  E> S��� �	��3��� NOP u) �	3/ ,"�1Yy�� &13/ ,&67��� 8�R ���7/ E>
 - :.I� N&.; *���� (I/ Q�K��! ,:�	w 0 *!B� ,N&.; *���� ,:��� 0 �UY�/ &�! ,*����� �.U> �MLe/

:��� :� 4y/ E> ,:�> �� \� ~�3/ *���� �.UY�� ��> ,l�d ��� -! ^�L, :.� | ��V�/ -! ,
D-!B�!  

�.UY�� ��!:  �YI�� −��� d��3��! − �� *�� ��L ; −4�! H; − :�m� � ML��K��J���� �� �Il��^�1��� :

���� 4U1�� �� &]) �YI�� u) F)  

�.UY�� ��!:  ��.�� *�� ��L ;���o� 0 v�.�� ~EUh� −�	
! :�	; �� 8	9− :� �3/ �� :%�>
�� J��KL � J>EUh� i��7> F&3� �I.��.U> NOM> ;  

�.UY�� ��!: �P&�=� ��R! ,�M3�.$U� ��R ,v�.��� �	7��� �UY�/ &� ,�3% ,v�.��� �	7��� �.U>  
 JEK� x=�� 8�R ��� �� & u�! �d�> ,�/& u�(��� 8	; v�.�� ?3� s�.$UL ;�M3�.$U� �UY�/

	; �.���� �	3�� 4P) SEL s�
! :�(
� *�� �� *�� 8 −�	
! :�	; �� 8	9 −  �(.� :�	� �U��!
(�(1/! (3u.$��� :�2#�> ,� -R ^D��3�� ~�y/ -) 8	; � J�,�; NDE� 8�R s��! &��(U�� : ���

FD(3
 SE
�� �/D(37�� �� s�� ,��� uP! !s�.$U�� �Ob �UY�/ ,:�	; (3u.$�/  
 8Y;#> �.7��� �	7��� l u7�2 (� ��L!(�(1/! :�	; (3u.$��> N��,R s>�! :U�=� : ,D&$U�

�	�.� !v�.�� �.U> 4�) �� \=�� ce�> s�.$U��� �UY��>  
 �� *�� ,���5; �.U> NOP! −4�! H;−: �m���x��w��v��u��t��s��r��q��p���o��n

��|�� � � �{��z��yl �"(�I.3�� :��� 36> ,\=�� c�2 :�(� �� :�	; su.$> �� 0 Fd!) �d�> 4
 v�.�� 4�) �� �� ��O; 0 :7Y% sf�!#> ,�� ��O3L v�.�� �.U>−��� d��3��!−  
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 JEK� (�(1�> ,�P&�=� �UY�/ &�! : 0 ^Ey�� �� �KI�/ E> ,&67��� 0 �	y/ E>
 4��; �� :%) �OP 0 49B�! ,\	V�� �7� E> ,r��9 4�� E> ,4�	�� S(1/ E> ,&67���

� �� ������ i�$� ^Ey	� �<=/ �L �d�> ,:��7� ��/��� 0 s1�> :� �fUY�/ &� �I� ,�7%a� :�	�/ �
 0 (I/ :2E9 0 s$V/ �L �dR! ,v�.�� &/H/ ) 4�) �� �dB� 4�� �<=/ )&�/ �dB� &.;
 �fUY�/ �OP ,v�.�� &/H/ ) 4�) �� �($V��� "(y�� ��M5��> &/H/ �� �� :>(h �� H/,) N�&9

�� SEI�*�1�> & f�=��> ,:��6� 0 :� �� sY% �	; m��w �7%a� (I/ &� ,v�.�� &�=� �uUY�/ v�. :
���	7��� S��R +%) ,���; +%) ,��E; +%) ! �� m	1./ �Z ,��] 4L 0 �	IU/ r�y��> �Ob �UY��>

v�.��� �fUY��> ,v�.�� r���y�/ ��� �	IU/ ) 8�R v�.�� r	y�/ ��� �	IU/ )   
� �	7���>&�=�� �M� �� !) s�.$U�� �M� �� ��(
 ;v�.��� �UY�/ &  

(UY� (M> ^�(5=��� "�(M$��! �9�3��� �� ��$� �U�> �� 4L! ,�.U> �M	L �9�3���!  
 ��y3��� D�6� �� u&]) (P �� �.UY�� �� ����� �OP 0 (I/ &�!−t�� &�; ��� X>�=�� N�Ld ��L− ;

���a�! ��y3��� 8	; ���9a� (P! -) 0 8U� ���h N��) ��y3��� 8	; ���9a�> ,m%O�� 8	; �
z	7�� �; ��� l�O�! ,�G��y�� :"���9a� s� ^���L -! ,��Y�U
-� s� ^���L -"   

�UY�� ��! �ZB� ���5; ��V�� ^&/&] ���53�� : ,�J%��/R! �J./D OVuU�2 �U�� �Z f&=��� �&���
�� �M;�] �� , J��e>� �� 8	; �b & fM$�/!�	
! :�	; �� 8	9 :�(
� �.
 0 -! :��UL 0 -   ieY��>

 �� �U��K�� �.7�� 0 � uy1�/ ) :�	; (P)! ,�M�> � uy1�/ ) m=/ -! �M��) �b f��U �> ��! ,�b �� 8	;
1/ ) uD(/! �M.; 41U./ -! ,�Z f&=��� �;&��� 0 � uy1�/ ) �� 8	9 ��.�� *�� �O�! ,�M�	; �� :<�

	;�	
! :� :��M;&/ 8U� ;�;&� m��9 4L �; ��(U�� m6� �� uR � :==9! Q�t��� N�!�
 n(> �P ,�9�3��� 8	;) �&��� uB ;�9�3��� �.U> �� _&]) g�.UY� (UY� � J</) �OM> ,Q���B�

L u) (� uD(/! ,:	�; �(
 :� �u/ �, ,(UY� �OM> ,�YI�� !D (I2 &�! � J�YL (I2 &�! ,�G��I�� 4
��B� �OP 0 :	K� v�.��  
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�UY�� ��!:  4U1��−�� ��] R �#�
 ��L −  

�UY�� ��!:  �7%a� �UY�/ &1> ,����� +%�L (�! ���(M]! ��%&�� �./, �� �7%a� :� 8	U��/ ��
 - ,:U�!H� �UY�/ v�.�� ?3� ,:2�hW �; :	�$U> �b m f63�/ #� �b �UY�/ �I� ;:�E� �P ,��!H���

�Y3�/ *(12 ;��=	�� &/�2 - ��!H�� B :U�=� : c&h (I/ ) &/�) �%) ,��=	�� NOP l.; � _=%
 :� �#�> S��=�� :.� m	�2 &�! ,8.3��� �OP @Y.� �.�#
 4G�
 �� �L! ,:U�=� \	=�> ,F&VL

:2�hW �; :U	�$> :U�6;) �M�=/ :%B ;S��� :%) �	3/ (P!   ��.�� *(� z	7�� ?3� � u7> l�O�!
� 8	9�	
! :�	; � :��OP 4K�� ��7.�� �� *����� 8	; u��) �.U> �U�) 8	; �+L�2 �� �N�.3� �(��� :

^�ho� �; �b �(	�$.U> �b �(�63�2 ) ~�h)  

�UY�� ��! − ����2 ��� SE
a� A�] :��� ��L$− : ���	7��� c(	� ��� �!�=��
sG��$� ���HU	� ��UYG���� �� ^&��! 4L u) s� ;�MYG�(w!  ��� �!�=�� ,D(�1	� :�U%� ,SE
a�

 4� f6�� 4P) �� �L �� 4K� ,SE
a� sG��$� ��HU	� �YG�w 4L u) s� ;�ML(	�! ���	7��� zG�(w
 g:f� �$� �(	UU�� �M.I� ;SE
a� sG��$� ���HU	� ��UYG���� �� ^&��! 4L u) s� ,���	7��� �� �� kY �9!

�M� p+��;  
SE
a� A�] *�� :"U� ��)! �-�P 4� ,�UY�� �!�� �� @�	> ^�LH�� �3�%��! |��(V�� *�

� sG��$�� 0 �(	h&f/ 8U� (	f2�1�/�	
! :�	; �� 8	9 ��.�� �; �U��K�"  
 :�	; :k�.% �M� ��) �OP! −^(ha� �M/) −  ���! �UY�� �!�� ��� `	V/ v�.�� ?3� uB

�;�$�� z�(��� z1/ E> ,�P���  
!�] �� s�! �� ; JEK�> ���	7��� �&	� 0 ���<�� zG�(��� �� �− &	��� �OP 0 s�! �� �M.�!

c������ −  � J3.� ��!&�� �MU	2�1> ,�/&P�6�� �(7��! ,!&P�6/ ��) (�;H/ S(� �� "���&U;� ��
*�1> ,�UY�� *�U� �� �.;) ;�UY�� �� ��B� �OP u) v�.�� ?3� u�5> ,���h �� �P�H�! ,�P�$�: 
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�� � uMw �.U> �MYy/ -! �M���;) ?���/ -! l��!) 8	; �I.�/ E> ,�.U.7�) �M.� � uM�.> �.>(�
 �M.� 
���;�] � JY�(� @�� �OP! ,� J;�] (1=U7/ ���  

 SE
a� A�] :Y9! FO�� z9(�� 8	; �UY�� *�U� �� �L �� ��� �	7��� n u�Y�/ ) m6�>
! ^����� *�U� ���! sG��$	� ��HU	� �YG�w 4L u) (P! ) ���./ 4� �UY�� �� @�� �OM> ;|��(V��

 |��(V�� �(M� *!) �� ���	7��� 8	; �$�� �(�	� �/O�� �-�P �I.� ��I%R 0 �!D �	7�	� (I/
�OP �.�(/ 8�R   

��=��� �U> �� ��] �OP  

 0 (I2 &�! ,�IGE��� N�<=2 +���� u�> ,��<U�-� &.; (I2 &1> ;"����� �U> ��)!
 ,� J</) t1�� �� v�.�� ��> ,:./D! :��%! :�� �; *��7��� Nt� 0 �UY�/ �7%a�! ,�%�(�� 0 �UY�% �u%�>

 gD�.� FD�.�> ��(y	� \u>(/! (6./ : ,�.6�� �� N(7���)! ,�.6�� �� N(]�>#> F&�; n&9 )
� 4�� :�2#/! ,N�y� u&� :� r u7Y�/! ,�M��w! �M�!� �� :� :�2#�> ,�.6�� �� �J��� :� �(=U>�! �7

*(1�> r/��� mu�w ���K�� �7� :�(�� : �� �� �(��� �$�) ,& f;(2 f+.L FO�� l�(/ �OP �$�)
*(1�> ,��1� ��3% �M�> "�.�! :*(1�> ?+%) �� ��V��� �� c�$� +%)! :" ;r��y�� l	�; �%)

�h �� c�H6> ,�� ��y3� 0 �J���� ,�� �;�w 0 � J3/�
 f f+.L -R � �+�	; �� ��(>� J�"   ?3� \u>(/ -!
 0 ��(y	� \_>(/ - :.I� ��%&�� 0 ��(y�� *(1/ �L (I/ &�! ,��(y�� 8�R \>(/ E> ,v�.��

:��(� (I�> Nt� : gD�.� FD�.�> ,:U	1> J-(� (�(1/ v�.�� �+3�
 F�D) - N�P N�P : � fO fL )
��.�� �� �J��� :� �(=U>�! ��.�� �� N(7��)! ��.�� �� N(]�>#> :�	; \_�<�/! �M�(�
! �P�� �� :�2#�> ,

*(1�> r/��� ��U. �� ���K�� r��� :�(�� r��� 4�� :�2#/! ,:;E�) :�> z	UV2 8U� Nt� 0 : �$�)
*(1�> ,& f;(2 f+.L FO�� l�(/ �OP c (7/ FO��� : ��6/ lM�(> �$��� �� c�$� +%) ��

*(1�> ?�$��� :" ��7�� l	�; �%) −�/�!� 0! :	�; �%)q��V�� l−  �J���� f f+.L -R �+�	; �� ��(>
�� ��y3� 0 � J3/�
 �� �;�w 0"  "����� �.U> ��! ,��=��� �.U> �� Q�(hR �!d u(3U>  
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�;�7�� �� c��D) ��! ;�;�7�� ��)! ! �� *��−4�! H; −: �m��F��ED��C��B��A

��T��S��R���Q��P��O��N��M��L��K��J���I��H��G
Y��X��W��V��U����� �� �b���a��`��_��^��]��\��[��Zl �x=�� :� 

– ��  �� −4�! H;− ;�;�7�� ��H�, �� �%� uO� m����Q� �P� �O� �N� �M� �L

Rl�?s��2 ��; �3����� 4PO�/ FO�� ��! !,�;�7�� ��H�, -R �M	PO/ - ��! m� �������Y��X

]��\��[��Zl���I �
 �� �b ��! (	/��U/ m a��`��_��^l  �M>�h)
��U> �� ��O; ^&] �� �(	/ −8��32! :%�=�
 −  

�� -R �;�7�� S(12 8U� �	3/ -! �m��Î��Í��ÌË��Ê��É��È��Ç��ÆÅ��Ä���Ã��Â��Á

Û��Ú��Ù��Ø��×Ö��Õ��Ô����Ó��ÒÑ�����Ð����Ïl �~��;B� :�¡¢�  :�	3/ - �;�7�� +�! �	3> ,
��/�1� ��R ��! ,��/�� ��) -R ;��1� l	� -! 4
�� ���% ! �� tV/ −4�! H; −  ��e�� �;

:�(1L ;���=� - �(�(��! \�1=U�� 8	; *�&�� ������ 43Y��� �;�7��: �m��C��� �B��A

���H��G��F��E��Dl� �����%B� :�� :�(�!: �m��¡�����~��}��|l ���1�� :��, 
�	
! :�	; �� 8	9 ��.�� *��! :��P&�/ :�3�9#� ��$/ ,��2�ML �;�7��! �%) �+K3��� � N�!�

F��V���  
 (	�! (YG�h �;�7�� �� (1Y$� ��) ��/a� 4P) *��!�m��a���� �̀ � �_��~

bl�����%B� :£��  F�&/ - �M.� &��(�� uB ,�M� gD�&3U
� 8	; �M> ,�#2 8U� (�	3/ -! (YG�h
 �M�! (	�! (YG�h �;�7�� �� �M> ,:U;�
 +��� :Uu�.� "�<� ��! ,:U;�
 S(12 8U�

7�!&3U  
 �;�7�� :2��� �dR �
�h :%�> �b�7� �;�7	� m �7=/ ��! �P�(P :7Y% s�2)! �f u u�> �� ��)!

 �� *�� ,�U�� −4�! H; −: �m��e��d��c��b��a��`��_������~��}����|��{l �S�3%B� :¤�� ,
^(ha� �M/) ��5; ��#] �;�7��>! 
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����E3> ;�;�7�� ���]) ��)! :2 �U�� ����1�� "��E; �P! ,�M;(�! ��� 8	; *&2! �M1�7
�;(% ^(ha� �M/) �	3�� 4P) &.;: 

♦ itL : R �M.I�! ,��] �M.� s1/ ��! �;�7�� ��� �M52 �U�� S�53�� "��E3�� �P!
 p+3��U2 +3�!  

♦ i��9! : s�! �� �M.�! ,��1�� n�1$%�L ;8<� ,8<1%�! s�! �� �M.�! ,itI�� !D �P!
%�L ;�KI/ *�, -! ,*�, -!s7U/ *�, -! � J3��! *�, -! s�! 4M6�� ��$U%�> ,4M6�� ��$U   �M�!

 :%) �	3/ - FO�� 4P�6�� 4M� ,mL���� 4M6��L ;������ 0 �	�	� +%�L ��(%) 4M6�� �� S(���
 �� �OP! ,:�	; @	6/ FO�� �
�I�� �� 4M�) (P! �J�UY� !) �5;�! !) � J���; :7Y% �5/ ,4P��

 ,i��y�� �;�7�� "��E; �� ��] R s1�
 �� �M.�! −4�! H; −  

4G�� *�� �> : s�(� 0 ��M.�� �	7� S��a� s�6/ 8U� �;�7�� ���])! �UY�� ��� `����� ��
?m/(�U�� �Ob F!(.�� � u(�/! &��! 

 s��6��−^(hR �/ − : 8	; JE��D l�d �L �UY�� "�KL ��	L! ,�;�7�� "��E; �� �UY�� u)
� (P �OM> ,�;�7�� �����M.�� s��6�  
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(.�� S��a� *��!F $ : 
��  H:C�:  CIJ F$EK C� C
 CIJ F$EK C� B3 E� C@ B5E# CL C
 B7C# B�E�� B:� C�B# EM� ��  

 �	7� S��a� i!�$ ND�.
�� : 
��  C
 B� B� EJ C� E7 B� CNC�E C# EO� C�D� CO C
 B�E C� C! F?� PD� C6 DQB�DR�� D�C' ST E% C$ BUERB� CVCRE� CW E7 C! FXJF�C� CJ FY :Z C�C�B[ C	

 B& B\ CY F=E] B� CIJ F$EK C� C
 CIJ F$EK C� B3 E� C@ E7 B� C3 EJC E�� C5B# FL , C: C�C# EM� E_ CM �̀ C9 E7 B� B: C�C� E�B� H=E� C
 ,F?� D	B[ a F�C E� FO C_C� C! C

 FUE� FM , bc C� C� C! B& B_C B� : B?� CXJ FO C@  C�!  ? C�J F%B� Df�� CR BL C
 FgB� Eh C�C' CX CM :Z FiC� C�E�� C�F] C; � CjB[ , E�C� C�a��   

�=� +.� m./, �; ¥  ��.�� u)
! :�	; �� 8	9�	  �/�!� 0! ,:�(% �� X1�U
�−
�.�2#U
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�M�	; FO�� *�� :%(��Vf/ �!D�L �dR 8U� ,S(/ u4L :%!�Y=/ : �� N&�3��> ,�&� :%(� ��VfU7> �(3���

�M�	; FO�� *�� �MK3�f/ ) �� D��)! �� u&� ©	� �dR 8U� ,�L �� u&]#L : R � J&� :%(� ��VfU7> �(3���



�    
 

�    ���������	�
>22 ���מ������א�������	 �����א�א�

�� ��] �KU
�!*�� ,8. :� 8	; (��Vf�> ,:%(��V�> ,N(L�2 ��� :2#�ML :%!&6�> (3���>
v�.��     �q/&=��   
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 *�� :"��%�K�� : �M	�/ �	> ��W !) �u	 �7� &7�� 8	; _�� ���� �(�!�=/ ) �M �3p.��M�_	; -! l�d �M ��   
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�;�.9 4P) �M�Y> ,!�Y=/  *�� :"�wE
! �/-! 4P)!"*�� :%B ; : �M� dR ;�M�	; FO�� S(1�>
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 −�	
! :�	; �� 8	9− - v�.�� ?3� u�I� ,
c�$�� 0 �(3�! ?s�! �d��> ;�OP !�O=/  

 �� �M.� &��(�� u) &62 �I �� ,�� ��� ^D��; 8	; �m �I*(1/ l�d s�! ;t1�� ^D��; 8	; �m :
 &�=� � u�) 0 s1/ - c�$�� −�	
! :�	; �� 8	9− �s��! c�$��! , :	�; 0  
(�(1/ v�.�� ?3�! : �UY�� 0 s1�> ;�O=/ E> ,�UY�� ��� (.�W �=%−��� d��3��!−   

 �� *#7/ )! ,�UY�� �O=f/ ) �	7��� 8	3> −4�! H; − �M.� ��E7��  

AA  C
 C! E7  C' B� FY Q C� E� C� Cc p  CX CM:  CM FXJ FO C@ CX  B?�  C6 D�P  F?�  C! C� E  B�  C
 CO D� C�:  Z F�J F}C# CO  H7C#BL  F_ B!C�E��  Ch BL 
 H�E Cm  C7 B�  B�Bx C�E��,  F�Bx C�E�� C
  Ch BL  H�E Cm  C7 B� Q B9 C"E��, Q B9 C"E�� C
  Ch BL  H�E Cm  C7 B� QB! D���,  E7 C�  C� D� C�C�  ChC� 

 F� FLB� E�C# E�C�,  E7 C� C
  C_ C$ C
  Ch BL  bK CsE� C�  E\ F�C E� CL  B�B�a GG* 

 :�(�−�	
! :�	; �� 8	9 − :� ��U> (IU
� ���5; �UY�� NOP! ,�U> s1U
 F)  

 *�� −�	
! :�	; �� 8	9 − :� ���h �M�> &;�1�� �G�1�� ���; ?_!��� JY 7 C"L 
1  &;�1�� :�G�1�� �� ���h (P , �+��Z �&;�� ,�.UY	� c�=U/ -! :%�I� 0 +�K/ FO�� (P  
2  ���	3�� ?3� *��! :+��K�� (P &;�1�� uR  

� ���h �M�> &;�1�� �G�1�� ��� ;?�x��� JY 7 C� 
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1  �	3�� 4P) ?3� *�� :�5./ FO�� z��(�� (P �G�1��  �d��	> �(��� ?:.� � J��h &;�1�� �L :
B _ &;�1�� N&P�$/ - �� �UY�� �� i��> ,&;�1�� N��/ - �� i�/ �G�1��  

2  �(���! :I2 FO�� (P43Y�� 0 DDe/ :.I� ;:�	� 0 (,  (I2 �.3/ ,�G�1	� �hW 8.3� �OP
 �.UY�� −��� d��3��!− S(��� ���3�� �7� 0 (�(1/ ��L ;�M�=/ ;:�	� 0 :"�b s.U1�" 0 DDe/ :.I� ;

:.� ���h +��K�� &;�1��> ,�.UY�� ^��ZR 0 DuDe/ ,43Y��  
 S(	3���! −��� d��3��!− �/  ,����$�� ,(63��L ��&�2! ��.7=�� ^)����L 4��1�2 �UY�� u) ;^(hR

 p"��D) �dR -R ��(>�3f/ E> ���P _&�� � _�)! , p+	��) �dR ��(>�3f/ ^��y��� 4P#>   
 ��.�� *�� l�O�! ,�b �fUY�/ B :7Y% T k�3�/ �.UY�� 8�R �5.f/! S(1/ FO��> − :�	; �� 8	9

�	
!− :� �M�> &;�1���G�1�� �� ���h�  

��]���� �� ���h �M�> �G�1��!�; JY Q9"��:  
1  `1> z1/ �� �.3/ ,�M��R :	�� 8	; mP�O��; 8$� 4�  
2  �	3�� 4P) ?3� *��! : 0 �$��> ,i�h) ���
B �.UY�� 0 �$�/ FO�� (P �]����

i�h) ���
B ��%R! �.UY�� 4�) �� @�� �.UY��> �(�(�� 8�R l�d ND(1/ &1> ,�M�; EK�:  ����2
 &1> ,&��(��� 0 4 f�3�/ ��! ¦�=�� s��/ ,s���� ��%R! &�(��� 0 c��$�� - &�(��� ���h 8�R mPOf/

c ���$/ ) 8�R l�d ND(1/  �	3�� 4P) ?3� &.; �]����� D(y1���> : �.UY�� 0 �$�/ FO�� (P
�M�> �(�(	� :7Y% T u�3��> ;�.UY�� ��� g���
B  

��h �M�> �]����!�;�7�� �� ��� ;JY Q!���
: �J�L�� !) �J�]�� �M��R ��7�/ FO��   
 �;�7�� NOP! −^(hR �/ − �/(.3� (I2 &�! �� u7� (I2 &�   

♦ ��7� (I2 &�: �M��R ��7��> �.U> 4P#� �7%a� �	3f/ #�  
♦ �/(.3� (I2 &�!: �M�> �(�(	� :� u�3/ ��� ;�M�UL )�1�> �.U> 4P#� �7%a� �	3f/ #�  
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! D����� −^(hR �/ −�5;) +%�L ���) +%�L ��	L �.UY	� ^�]����� u) ;   �7%a� �e�� ��	I>
&]) l�d �L �.UY�� ��  

�	3�� 4P) ?3� *�� &�! :�.UY�� 0 v�.�� uR: 
1  G�%�  
2  s6�<�!  
 3 ;��!&  
 4  G��!�  
 5  �!�]�  
 6  
!�;�  
 7  ��!!s   

♦ �x�:  ����!D :��� \	�f) ,�J��] �M.; F�&/ - ,� J���2 �M.; T ��3  
♦ !�sv��: �J��] i�/ ) &/�/ - ,s6�<� :.I� ;�51/ (P  
♦ !_!M: +��Z :.I� ;�/ ��� 8�R ���) (M>  
♦ !�xM: �M	G��� 0 s1/ ) 8�R l�d ND(1/ &�! ;�KL) �.UY�� 0 i�/ (M> ;su	�Uf/  
♦ !Q9�: /�$�  
♦ !Q!O: ��7� ,F�6/  
♦ !�M�
:  �M	P) �� :%) F) −�UY�� �� ��� �d��;−  

 D(y1���!−^(ha� �M/) − &3���! �M.� ��M��! �M��.62 8	; q=��! ,�UY�� ��h ��5; ��� ;
�M.� ���1�� m7=� (I/ �P�] u)! ,��h ������ u�> ,�M� ����1��� �;  

:�>! : ^&;�� ��� �	3�� 4P) NOh) �� ���5; −^(hR �/ −  8	;! � J3��� ���	7��� 8	; ���./
�P! ;�P(�	3f/ ) �	3�� �Ew: 



�    
 

�    ���������	�
>39  ���מ������א�������	 �����א�א�

 m	fU6�2 -! �m.fU6�2 �UY�� u)  

 SH	/ -! ,:7Y.� �M�	6f/ - �.U> �� f��	 f
 FO�� &	��� ,:7Y.� �M�	6f/ E> �.UY�� �� f��	 f
 � f�>− �/
^(hR − hW &	� 8�R mf	6�2 ) &	� 0 �.UY�� +%�L �dR �d�> ,�� & f�=�	> f0( �; � f�> ,�7	��� (�! �

�M.; & f;��U�/ :%�> �.U> "�M�  

0 � J3��! -! �J�;�
 -! �J�]�� -! � J�G�� (L) - z�L ?�.UY�� �; &;��Uf% z�L ;m�w  ?�.UY��
�M.� ,�#U
 ��(�) l�O�: 

1* u.7�� 4P) ��,E��d�� ,�UY	� ^& f;��� �M�> �.7�� 4P) ��,E� u�> ,�  ��.�� *�� − :�	; �� 8	9
�	
!−*�� ? :� u%�> p�3/ �� : � J��KL �J>EUh� i��7> F&3� �I.�� ?~EUh-� s�! �dR s.y% �d�� ;

� k/&M��� �/&]���� ��Y	V�� �.
! �U.7� �I�	3>O��(.��� �M�	; �( �< f;! ,�b �(I u7�2 ,���  

2* � J</) �M.�! :�M.; � J&�3� (IU> ,�M	P)! �&��� �O=f2 ),  ,�UY�� �� ��E7�� l�d �Y>
 ��.�� *�� �d�� l�O�! −�	
! :�	; �� 8	9 − *�� ?4�	� 4�� N�%�Ld FO�� q/&=�� 0 :� �L�/R!

 g�Z&=� 4L u�> ,�(�B� "�Z&=�!  g�;&� 4L! ,�;&� ��E��    

�jyL ��h� �R#L 7� ,�!"$ 7� ,��L 7� ,��9 r ; _!��' 7! ?�R#��� 

) SH�) 4P) ,�.7�� - F u(
) ��� 4P) �.7�� m��9! �.UY��,  J&�)�! 4� SH�) 4P) �.7�� ~�;)! 
m��y� �.UY�� ,:U.U> & f;��2#> :.;, & f;��2)! �; :�EL, & f;��2)! �; :2�y%  

3* � J</) �M.� : �#�
 ��L ,�M���R! ���	7��� �;��� SH	f% ) −�� ��] R− :�	; \u	3%!  

4* :3�! �OP 4��! :Y�� �� ��� ^d�3U
-� k	7/ ) �� *��
! ,�U�UY�� �� l�  

 :�(�!−�	
! :�	; �� 8	9 − :��M� ~ u�$2 � f��; �M� ~ u�$2 :�M� i u&yf2! �M� su	�f2 F)   
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! :�	; :�� 8	9 −  :�:>�$U72�  ��� (P! ,cEM�� 8	; �M.� f~ ��$�/ p#� ,:I�	M�2 F)
*�1/ ,cEM�� �� � p� �1�� 8.3�� ~��]a� :��� ~ f�]f)"(��� 8	; ?/� :"(��� �� �J�/�� �L F)  

8.3��� !):  _%)�I�	M� ���> , JE3> :I�	M�2 �M  

 �UY�� 8�R su	�U/ � f� ;^(hR �/ dR −�UY�� 0 T(V/ �f� @�� −  �UY�� 8�R su	�U/ � f�
 :�> s1/ ) l]!) ��$�� �� �e�� ��! ,cEM�� �� ��/�� (I/ B J��� �; (I/ �M� ~ ��$U7/!

I/ !)�M�> s�(> :2 u�� �.UY�� �� �e�� � f� u) m����� uB , JE3> cEM	� ��� �; �(  

 :�(�!−�	
! :�	; �� 8	9 − :� J#6	� �M.� &�! �f��; :��R ª6U	/ � J3�(�! � J�9�; F)  
�:� pO3f�	>� :�> *HU3��! :� �yU3�	> F)  

�� 8	; q=��! ,�.UY�� �� �/O=U�� ;^(ha� �M/) q/&=�� �OP 0!�M.; &3���! �b�.U  

 AAXM : ��WJF�C'  B� E}C�  F7E�  B_E� C!  B7 C" E� D���  � Bi� B_ C� QB�C'  Cc C�E� C� FY p :Z C7 B�  BcC~ Df��  HcC~ C6  E7 C�  F�E# C� CL 
 C" D�CK C} CL  C�B� F
  F� C� EYC'  F�C� C� C
a GG* 

 �I� ��) u) F)−F�P �H�� A�] ������ &�; ��� �.3/ − D�,: � f���  � f̂E _y��  �̂ fE f9  p� f�  �:pU f2� f> 
� f�_%f# fIf>  f��2 �!  �:f	 pPf)  �: f�� f� f!� ND�, (I/ ) 4�U=�/! ,:�EL ��� JE f
�� �OP D�, �I� (�) (I/ ) 4 f�U=�/ ,

� J;(>�� (I�> �(LO��� D�.
a��  

���	3�� *�� :^Ey�� NOb D����� : f& f1 f> ��%#I> �MU�! 0 :U2�> � f� �y3�� ^Ey> ,�y3�� ^E9 
:���! :	P)  

 ��; ��� �; ��� &�!³ *�� : �� *(
� �+3�
 −�	
! :�	; �� 8	9 − *(1/ :� �P
�y3�� ^E9�  

  ��.�� u) ��=�=y�� 0 +�Z &�! −�	
! :�	; �� 8	9− *�� :�^E9 :U2�> ��  �y3��
:���! :	P) f��2 �! ��%#I>�  
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 t�� &�; ��� *�� :"&�! mPd S(� �� )4P �	3�� �R8 ) _ &�q/ 4>(% �p� /!�3 ��� �;) 
8�!)! r�=y� 8.3��� �� &�q/ ��� �;,� ���!�( :�> ::� p( f� :��� :U2�> ^Ey���, &/�/ L4 ^E9"  

 ^Ey�� :U2�> �� −L4 ^E9  − :���! :	P) &1> ��%#I> �MU�! �;  
�(��� : ^E9 �; 4� �
 :%B ,*��7�� ����R ��� �� (P �y3�� ^Ey� ��; ��� ¦�yV2!

��:��(� 4K�� ���B �P��� �; 4� �
 (�! ,�y3   

 ;�OP 0 �� u9�h �y3�� ^Ey� u) � J</) s.�f/ - �I� ,�	3�� 4P) ?3�� F(� *(� �OP!
��=�=y�� 0 �OP "(�K�  

 q/&=�� �OP 0! −^(hR �/ − ���532 ;  *�� ��L ,�.���;) ��h �P! ,�MU�! 0 ^Ey�� 4�3�
 ��.�� −�	
! :�	; �� 8	9 − :�	;�^Ey�� �I���;) ��h u) �(�� ��.�� 4� �
 &�! , − :�	; �� 8	9
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!− *�� ?�� 8�R �m�) *��;B� uF) �; :��MU�! 0 ^Ey���  fF �! ��! :��MU�! * u!) 0 ^Ey���  

 q/&=�� �OP 0! −^(ha� �M/)− }�.� �� &.; F!�72 - ^��1� ��%&��> ,��%&�� ��1=2 ;
; �� 4�	1�� u)! ,��(3���%&�� �� ���h ��V�� 4�  

 ��.�� u) ^(hR �/ ! f�2 -) −�	
! :�	; �� 8	9 −  &1YL �MU�! �; �y3�� ^E9 f"(f> 43�
?*����! 4PB� ! ,�M�> ��! ��%&�� �� ��h ��V�� 4�	1> ,^E9 "(> 0 �OM> ,*��! 4P) -R ��%&�� ��!

 ~�3f/ )! �P�&� ��%&�� � �&1f/ ) :�	; ���./ �7%a�> ;��V��! ��%&�� +���32 �d�> ,:	<> ��V	�
��V�� S _&�  

(�(1/ �/O�� �.%�(ha *(1% �=% l�O�! : 4�3�� �.� �<U1/ ��!�!) ��� 0 !) ��!�!) 0 �=%
*(1% ?^Ey�� +�! |�V/ 8U� �	y% -) �.� mf	���> �MU�! 0 ^Ey�� �	y% -) : ^Ey�� :U2�> � f�

) f& f1 f> ��%#I> �MU�! |�h 8U� �2 z�I> ,:���! :	P?��B� �OP 8	; 4�3�� S u&1 ! 4�3�� �L �dR
4�3�� ce2 l%�> ;^�P�� �=	y� ��� �� �MU�! �; ^Ey�� ce2 ) l.� �<U1/  
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 �+	� :" g�=	y� ��� �� ^�P��" +�! 8�R �MU�! �; ^Ey�� ��h#2 �<U12 &� �=	y��� B ;
 J+.L (� ��L ,�M3� s f�6�2 �U�� �MUh)  JEK� �J���w �U�! l.� �<U12 ��	�3�� NOP! ��	�; F�6�U
! 

^�P�� �=	y� ��B ;s�6f2 �.M> ,8�!B� ^Ey�� +�! |�V/ 8U� JE/(w,  @�� ��B� �OP uB!
� J�G�D  

4�3�� 4�) �� �MU�! �; ^Ey�� | ��V�2 ) � u�) ! u�> ;�OP �� �O��>  ��V�� �� 4�	1�� 4�3��
 ���h ��%&�� NOP �� l�  

 &P�$��>�$�� m.U6/ )! ��V�� 8	; ¬�=/ ) �	7��� 8	; ���./ :%) ;^(ha� �M/)  

AA  E7 C! QB�C'  Cc C�E� C� FY p  CX CM:  CX CM  uQB�DR��  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�:  Z F�J F} C�  H�CRE#BL;  F�BxDR��  Ch BL  H�E Cm  C7 B� 
 B�C� E�C E��,  F�C�E�C E�� C
  Ch BL  H�E Cm  C7 B�  C�E�� B�Bx,  F�Bx C�E�� C
  Ch BL  H�E Cm  C7 B� QB! D���,  E7 C" CL  C_ C$ C
  bK CsE� C�  E
C' � bj C� C� 
 E\B�C# E�C E� CL  B� B�a* 

 E7 C! F� C"E] F!  F3 D% D���  CX CM:  FUE�C�Cv E��  C�C'  H_ CM E� CL C
  uQ B�C� D��� PC�B[  B�B� E� F�  B7E� QB�C'  Cc C� E}C�  CJ FY C
 QBL  B� B� E@C' 
CR E� Cm C_CL  E C� C! B�, CR E� F� CL:  E= CY  CUE� B" CO  C�C�C'  Fw q_ C%F� QBL  B7C# B�E�� b]� B_ C�,  CX CM:  E� C� C�,  FUE� B" CO C�C'  Cc C� E}C�  Fw q_ C%F� 

 CX CM:  CX CM  FXJ FO C@  B?�  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�:  Z Ch D�B[  F�J F}C# CO  H7C#BL;  C	C'  D�F�  F�J F}C�  H�CRE#BL  F_ B!C�E��  Ch BL  H�E Cm  C7 B� 
Q B9 C"E��  Ch BL, Q B9 C"E�� C
  Ch BL  H�E Cm  C7 B� QB! D���  ChE C�B[,  C	C' � CjBy CL  EUC� C> C�  E
C'  EUC� CM C
  E7 C" CL  C� C;  F�C�  H=B�B[  En C%E�C E� CL 

 B�B�B�ByB�,  E7 C� C
  EUC� C;  F�C�  H�CR C�  En C%E�C E� CL  B� B"CR C�B�,  E7 C� C
  EUC� C;  F�C�  H{ E@C'  C E� CL En C%E�  B� B� E@CKB�a *   CX CM:  CX C� CL  H= F$ C@:  C� 
 CXJ FO C@  B?�!  CUE�C' C@C'  E7 C�  E�C�  E7 F}C�  F�C�  H=B�B[  C	 C
  H�CR C�  C	 C
  H{ E@C',  CX CM:  Z F_ B" E�C� PC�B[  B� B�E CO  u� F_C CL PC� C!  B& q_ C� 
 S� Cs C%B�,  D�F�  F�ERC E�  B�B[  C�CvC# EO�  Cz CsDR��,  D� FhD���  CY E=  FUE�D�C�,  D� Fh D���  E= CY  FUE�D�C�,  D� Fh D���  E= CY  FUE�D�C�a *   CX CM  CX C� CL 
 H= F$ C@:  C�  CXJ FO C@  B?�!  CUE�C' C@C'  E�B[  FU EYB� E;F' PD# C�  CnC�CvER F� QB� PC�B[  B_ C�C'  B7E D� Df��  E
C' � C_ E�B[  B7E C#C� B�E��, QBRC� C� C�CL 
 H= F$ C@  B� B�E C�B�  E
C'  BsC� FzQ  H� Eh CO QBR F�F# E�C CL,  CX CM:  Z FzJF� C�  B� B" E�ByB�  Cg B"E�B[ C
,  F�J F}C� C
  E7 B�  B: C% E6C'  B@DR��a GG*  

^D�/,! S u&12 �� :�> q/&=�� �OP ,�3%   
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 ��R� & f�(U
 F), s12!, �&=2!  
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! :�	; �� 8	9 − :��� ��h �M�> �G�.��  ,�G�1�� �� ��h �M�> �51���! ,�51���
�;�7�� �� ��h �M�> �G�1��!� �.3� S u&12 ,−^(hB� �M/) − )  ,�UY�� 0 v�.�� *�(�) ��� �OP 0
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�.7�� 4P) mPO�! :�%&� �(	2�� �� ��)! ,*!&; ��) D�1U;�! ���=y��� u�5�� �7�R -! �
 g&��! 4L &1U;� �dR ;4/!#2 �; �(	2�� ��%R! ,^(M$�  ,s���� :��U� m6/ ǵ �� :Y���V� u) ��>���� ��

(� k!#U� �M>  
�	3�� 4P) ?3� *�� : :� ª�V���! ,���) :� m�y��� ,ª�V� �M<3�! m�y� �M<3�

 gD�MU�� �; ��B ;��)  fU�� &��(	U  
 ����2 ��� SE
a� A�] *��$ =y�� �;��� :"�M.�� �6] ���> �P(=%! �-�P 0 *(1% :

 ;#�V�� �; :���y� f� �Y �; &� � JD�MU�� !) ,� J�(Y�� �J�%d !) ,� J�(I$� �J�3
 �P&�) 4�; (I/ ) � u�R
�	3�� 4P) *(9) �� �OM	> : 4� ;�MU%�/D! �MU��&; 0 ;}&1� �-�P 0 SEI�� �� �&�) � _I��/ - :%)
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 ����� �*!&; ��) �f	3�/(" ) �� �&�) � _I��/ -! ,�M�> } f&1�/ - ,�;��6��! �.7�� 4P) xM.� �OP ,
�P���)! �M.; �� ��� ,(����� �*!&; �P 4� ,�M�> }&1/  

 ����2 ��� SE
a� A�] *��$ :"S(1�� ���&; 8	; (1YuU� �.7�� 4P)" − ���&; 8	; �.3/
� ���=y�� 0 �(	f2�12 �/O��.UY�� − *�� :" M� �Z mP�O� ���VU��! m/(yU�� 0 �− 4PB �.3/

�.7�� − : 
1  �P&�) : u�	; m�y��� u)  `1> −N���)! :.; �� ��� −  
2  Q�K��! :(��y� s��6��  
3  q��K��! : �&��! m�y���; :.�3� -  −�_�3� ��� :.I� &��!−  
4   s�����! −�.7�� 4P) ^ f� fM p� f� :�	;!− : u�; c�7�a� f] ��	3�� s� ,� J1	�� �M.�� �6  ���	; u#�

\=��� ��fUYG���� 8�!) �P :��=9)!"
1   

����2 ��� SE
a� A�] SEL �OP $  

 :�(� −�	
! :�	; �� 8	9 − :���.�� 0 *(U1���! 42�1�� uR�  ��.	� 4�� � u�	> − :�	; �� 8	9
�	
!− :"*�� ?*(U1��� *�� ��> ,42�1�� �OP :�:���9 4U� D��) :%R� �� ,4P) ?3� *�� �.P � �	3�� :

�(��� ?�d��� ,�	I2 -! �M	3Y/ �� R! � J�ZW (I/ ;:�	1� � J�,�� ��y3��� i(% � f� uR : ��.�� uB−
�	
! :�	; �� 8	9−  g��O; 0 ,��.�� 0 *(U1���! 42�1�� 43� &��!  

���=y�� 4I$U
� ;m�w, �(��� :�� *(
� �/!  *�� ��> ,��.�� 0 ;:�%d �.>�; 42�1�� �OP
U1���*�� ?*( :�:���9 4U� D��) :%R�,  ��.�� 4_	; �d��� dR�	
! :�	; �� 8	9  ?*(U1��� ��O;

�(��� ,^D��a�� :	_	; : Ĵ D��R ��y3��� D��) �� u) 8	; l�d u*&> �Z#f/! �M�	; mf��3�/ ��,��  
 ��.�� *(� �OM� &M$f/!�	
! :�	; �� 8	9 :��Y% �3��B ��%&�� ��%R :� :�,� �&�; J-�� �

� J�	;!� �(M�U%�> ;�3��B� �-�P �; �(��Vf2 �� �U%)! ,^(hR �/ �(M�U%� !��Y% �3��B ��%&�� ��%R : �&�;

                                                             

�1� ,�-.	 /)$����� :35251�# 
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 J-�� �� :�,�  J�	;!,�  f/! :�� :�> �1U/ (M> �4y *,�.��� 4<>#� �OM> ;� �1� :�> � �	3/! :��� :�>� 
*!B� �OP  � J-�� :�,�/ ��! � J�	; �� :�,� �&�;!*(1/ ��.�� nD�9 (M> ; : �+	�3� J-�� �� u) (�

��(
 ��P��#> ;:U�.� (M> ;E> 4�3��  (M> � J3>�% � J�	; :�,� �I� J-�� �� :�,�/ �� ,Q�K�� �OP
 ��7=� ��.�� nD�9 :U�.�; *(1/ ::U�.� (M> ;:	�; 4K�� �+	�3� E> *�� 4K� �� u) (�,  ��P��#>

��(
  ��� �� :�,� �&�;! f/ -! :�� :�> �1U/ -! ,�	; ���� :��� 0 �̀�Vf/ (M> ;� J�	; :�,�/ ��! J- 4y
��� :�>*,�.��� q�h#� �OM> ;� �1� :�> � �	3/ -! :� q��K�� �OP  � -! J-�� �� :�,�/ �� �&�;!

*(1/ (M> ;� J�	; :��(
 ��P�,(> ,:U�.� (M> ;E> 4�3� :�> �+	�3� J-�� �� u) (�� N�!�  &��)
Q���B� :==9! FO�e��!  :.� &P�$��! : ��.�� dR ,s����� −�	
! :�	; �� 8	9− *�� :� �� �&�;

*(1/ (M> ;� J�	; -! J-�� �� :�,�/ :E> 4�3� �+	�3� J-�� �� u) (��  ��P�,(> ;:U�.� O fh��/ �OM>
��(
  

�	3�� 4P) ?3� *��! :��y3��� 0 ��.�� 8	; O fh��/ - :%R�R D�6�� Oh��/ - ,� m	1�� ^D
�(��� ;z	7�� ?3� �Ob *��! ,��,�6�� : +u�D &�! ;�M�� 0 4h&/! @Y.�� q/&� 0 4h&/ :%B

 g���7� u�P �� u) 8	; q/D��B� ��] :� mUI�/ - �M	3Y/ �	>  
 ����2 ��� SE
a� A�] \u1�!$  J1�1=2 ��#7����a� u) �u��> ;���	� � J��5; ���6�� ^D��, :

SH6/ �� :%�> :2�&� s� �J��] 43Y/ �� �> ;^�&1�� s� 43Y�� �<U12  
��#7��� � k�1�/ J-�K� �I��;)!:  SH; �4��8	;  0 ,�P�w �P! ,SH; :�	� 0 ,:2)��� nEw

�M1	�/ �	> ,:�> �M u7�/ �� �Mw !*(1% : ,43Y� � J�,�� �L (� :%B ?�d��� ,��,�� +7�� :2D��R �OP
 ,�D�� :%B Ĵ D��R pD ���/ �� :%) �.�	; 43Y/ �� :%) S�D ��> ,:3.�/ �� &�(/ -  mPd l�O�! ,��,��

��,�� ^D��R (I/ - :%B ;:�Ew s1/ - :�	1� nE��� i(% �� u) 8�R ���	3�� ��P���  
 ,H63� -R 43Y�� �M.; zu	VU/ -! ,^�&1�� s� 43Y�� �<U12 ��,�6�� ^�D�a� ;^(hR �/ dR

 �/ dR �%H�� i(% � f� ;^(hR −��� d��3��! −  �� Ĵ D��R �%H	� � J&/�  J��,��  �� ;:�	; �&1/ �� 43Y/ ) &�- �
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 :%) �.��	; ;^�&1�� s� �J��] 43Y/ �� �> ;:�	; �&1/ �� 43Y/ ) &�- ,q=��� �� ,�$��� �� ,�5.��
 Ĵ D��R pD ���/ �� ��,��  

�I=�� ?�I=�� �� dR : _) R ��y3��� D��) �� Ĵ D��  J��,�� / ��! :�	; �&1/ �� 43Y> �� :3.�
 fh��/ ;H63�� -R ��y3����M�	; O  

 Ĵ D��R N�h) 4U1/ ) D��) ;q/&=�� 0 �.3� FO�� 4���� �OML  J��,��,  ?:	2�� ?43> �d�� l�O�!
O fh��/ �OP ;H63�� ?:	U� �� :3.� FO�� �� ,:	U1�� ?:	2�� �d���  

 �	> � J�D�� �L! D��) (� � u�)*(1% l�O�! ,O fh��/ - :%�> ;�J��] 43Y/ : SH; ,���7�� i(% ��
 fh��/ - ;�J.L�
 c u�=/ �� :.I� � J�D�� �L! ,���7�� 8	; ;�Ob O?�d���  SH; (�! ,SH3/ �� :%B

 u�=U� ^�/�P ��) �; XY	�� �OP ��� &�! ,ND(.� ��<;B�! l�	� m	1�� �OP uB ,c«: " m	1��
 f� �	 �l ND(.� ��<;B�!" f��� SH� �d�> , +L�=2 l	��<;B�H63�� -R �M3.�/ -! ,  

 ,s��U7/ �� 43> :.I� ,n�
 �� ;�J���; �(7�� &�(> N��� +�� 0 �5.> ���7�� D��) :%) (� �I�
:2D���� O fh��/ �OP ;H63�� : f3f. f�> ,�5%   

�M3��� ¬(y.�� ��� s f�6�/! *�I]a� u4 f=�/ �Ob!  
 �<U12 ��,�6�� ^D��a�> z	V2 �d�> ,H63	� -R 43Y�� �M.; z	VU/ -! ,:�	; �!&1��� 43>

 Ĵ D��R �I2 �� ^�&1�� s� �M.; ��,��  
��#7� 81�2 �I� : Ĵ D��R :�	1� ��y3��� D��) � f�  ,^�&1�� s� �J��] 43Y/ �� 8.3�� ,��,�� ���

 ?��K/ - !) ��K/ 4P ,dR �ML�2 
*(1% :m�Z�) � �ML�2 R   �4�� :7Y% � u&�  �%H��� −��� d��3��!−  u�=/ ��! c�2! ,�J.L�
 c

*�� ?:L�2 �d��� �I� ,��B� �OP :��� d(;),  g��$� ^O�  �2 ��H�� �� ��7/ �� m<� − :%�=�

8��32! − ?�M�	; S �&��� ! �2 �b�1;�.�.7� :� mfUI�/ �OP ;�MLe> ;��� d(;) ,����1�� S(/ ��.�� 0 �(  
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�� :.I� ,i(% , u� fP �hW *��! ,^�&1�� s� �J.L�
 c u�=/ ��! �J��] 43Y/ :�� �=�
 ! �;�
 ^O�
F��� Q��/ &� ,�%H��� v�.�� �.��3/ ,v�.�� &.; ��3�� �� m	62, �I73�� Q��/ &�,  Q��/ &�

v�.�� !:�	; -! :� mfUI�/ - �OP ,v�.�� 4�) �� �MLe>  
�� Ĵ D��R ��y3��� i(% �� ,^(hR �/ � J</) *(1% 4� J��,, �I�/ �� 43>!,  :%�> ;� l�d c�2 �Z

��(2 NOP ,��(U�� 8	; ��K/ ?�d�� 8	; ��K/ ,��K/   �%H�� D��) �7%R−��� d��3��! −  ��,�� ^D��R−
���	7��� O�3/ ) �� *#7% −> ,%H�� �I� 8�R mPO���� &�! �� �I� ,8$� ,) \=U7/ �OP ,^

��13�� !*�� ^)���� &�! ��> ��� ��	> :)��� d(;,  d(;) ?�%H��� �� m �<��) ?�%) �7Y.� 43>#
 �d��
���, �� 8�R �(2), �� �Y�U
), �� 8�R s��)  :U�(2 8	; ��K�/  

 Ĵ D��R �%H�� D��) � J�	7� u) (� 4�  ��,�� −��� d��3��! −  \/���� 0 �D�� :� s�(> :��R mPd!
; JE9) QH/ ) s��U7/ - r�9)! H63� m�9#>  �!�] :�> +11=2! �� 8�R s��! �� 8�R ��U>

 :%B s	�) :%) l] - ���U���! ,S&% ,��(U���� 43Y/,  &.; :U�(2 �� 4�1/ ;43Y/ -! s��/ - :%) SH;!
� 8�7/ �� (P! ,�;��6��! �.7�� 4P) :2*(	$���! ,�(�6���L ,H��3�� ��(   � Jy� �L 4��

�� � J�(/ s�(> v�.�� "(�� n�7/  J��(2 ��U> ;H��; ,���7�� s��U7/ - r�9) ; u4 �$> �(7��  ;��D�9
�;��6��! �.7�� 4P) *�� ,�;��6��! �.7�� 4P) &.; :U�(2 4�1�2 :H��3�� ��(2 4�1�2  

dR; *(1.> D(3% ,^(hR �/ �(M�U%� : 
♦  Ĵ D��R �$�� D��) ��  J1=U7� �L ;�!&1��� 43Y> ��,��y3��� @Y% 43Y/ �� (�! ��(13	� ���  
♦  �/ �� ��! �� Ĵ D��R D ��(13�� \=U7/ - ��,��  

 �M5/! ��DB� s�U62! ��#7��� u4 f=.2 �Ob!�\=�  � &�=��!  

����� 7� i�_%�� �\Y �: 

1  �Za�� �(��> ,:	3Y� �.UY�� 0 T(V/ �� v�.�� �� u)  
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 �� v�.�� ���.UY�� ��H/ ,�.UY�� 8	; q=2 �w�]) � u,(/ ;:	3Y� �.UY�� 0 T(V/  ���
|��(V	� � JD(�! v�.�� 4362 ,��;���! �;���� �(	� ��� n u�Y2 �w�]) � u,(/ ,���	7��� �OP ,

:�Z�� �(��> ;43Y��� �.UY�� 0 T(V/  
2  - &� �3% ,:�Z�� �(��> ;:%�7	� �M�> T(V/ �� v�.�� ��!  ;�.UY�� 4P) s� S(1/ -! 43Y/

�Za�� �(��> ;?G�h :%�7	� :.I�!  
3  > T(V/ �� �M.�! �3% ,�Za�� �(��> ;:U�.� �M� −��! − ���! , *(1% �%R : ���	7��� �� uR

�.UY�� 4P) s� (I/ ) m=/ :%B ;�Za�� �(��> �hW &	� 0 �.U> s1U> �hW &	� 0 (I/ ��   d��3��>
 JEK� ��� : g&	� F) 0 c������ &	��� �OP 0 (������ �-�P :	3Y/ ��� (3�7/ �/O�� &	��� �� ;�

�.UY�� �Z�� ! (�/ ;�M��3>) 4K� �(	3>! �M3� �(%�L (� ) (_.�U�>  
4  (�(1/ �/O�� ,�Za�� ! (�/ ;�.UY�� 4P) 8	; (.K�/ �/O��! : ,!&P�6� ,�36] �-�P

�.UY�� �Z�� ! (�/ ;��	_5�� :�! 0 �(���  
5  �.UY�� �Z�� ! (�/ ;�J/(.3� !) � J/D�� � J�;D �M� (3�6/ �/O��  

q/&=�� �OP :�	; u*D ��L "���D �.UY�� 0 v�.��>   

AA  E7 C! QB�C'  Cc C� E}C� p,  CX CM:  CX CM  FXJ FO C@  B?�  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�:  Z� CjB[ P C�C#E��  B� C"B� E� F"E�� 
 C"BhE C�E C�B�;  F=B� C�E� CL  FXJF# E� C"E�� C
 QBL  B@DR��a*  

 C
 C! ER F�  B7 C!  qQB�DR��  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�  CX CM:  Z� CjB[  B� C"B� E� F"E��  C= C" C�  C" FY F_ C�C' PC� C!  B� BmC'  C�C~ q��� 
 C" Fh CL QBL  B� F� F$  C�DR Ch C$, � CjBy CL  C=C# CM  C" FY F_ C�C'  F�C� B� C6  CYC~ CmC�  b� B" C$a GG* 

 :�(�−�	
! :�	; �� 8	9 − :��.M� ~ �� �� 8	;� M� �>�� 8	; F)N�.3�! ,�. : ��e�� ���)
*�U1�� �Ob �.M� ��  

 Q�(hR �/ �OP! −�.	� ��L − :_�.U �/ ) m6�> ,�.UY�� *�U� 0 (P ��%R  
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 FO�� �;�$�� *�U1�� � u�)� ;*�U1�� \=U7/ �f� :�> 4f2�1�/ k��� 4P) �� ,^D - �OM> ;|��(V�� �
q/&=�� 0 4h&/  

&�;(�� 0 4h&/ - :%) ��L :� �L �f� �&� ��L ;:�! :� g4/!#U� � �L :��U� u) F) ; J- k!#U
 g4/!#U� ,� ��%R! ��%&	� @�� ,���=y�� ��  �:�! :� q/&=�� 0 4h&/ - � J</) �OM> ;�3/�$�� 0  

�j[; ����' i�_%�� 7! I���: 
1  X
|� ��|�:  ,q/&=�� 0 4h&/ - �OM> ;|��(V�� *�U1L ;���;�] �M��U� (I/ �f� *�U�

 0 m��(��� (�(1/! ���	7��� �; (3>�&/ �/O�� D(.6�� 8�R �#/ v�.�� ?3� uB �OP *(1%
 �OP 4K���B�  ,q/&=�� 0 4h&/ - �OP u�> ,4w�� �OP! ;�M� JE/OV2 q/&=�� �OP �M� !�LO�>

 ��(% (P 4� SE
a� S�.
 ^!�d (P FO�� �� 4��
 0 D�M6�� ��(%) ��  
2  �]�� ��|�
:  g*�U� �� s1/ ��  g4/!#U� � ���	7��� ���  0 4h&/ - � J</) �OM> ;:�! :�

q/&=��  �;��6��! �.7�� 4P) ����R �OP 8	;!   

 �	7� S��a� i!�$ : 
AA  E7 C!  B3 D" CY  B7E�  S�q�CR F�p,  CX CM: � C\ CY  C� CR C� D_ C� JF�C'  Cc C�E� C� FYp  E7 C!  BXJ FO C@  B?�  C6 D�P  F?�  C! C� E  B� 

 C
 CO D� E�,  C� C; C\CL  Ci�B� C�C'  ChER B�:  CX CM C
  FXJ FO C@  B?�  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�:  Z C	  F3JF� C�  F� C! D��� PD# C�  C=B#C# E� C�  B�C#C�BL 
, B�C# C" B� C!  F�J F}C� C
  C" FhCRE C�  H� C�C# E� C�  H� C" B� C!  C" FY� CJ E! C� C
  Hc C_ B�� C
a GG* 

53�� q/&=�� �OP ��.�� *(� :�> ��� �	7� S��a� ND�!) FO�� ��−�	
! :�	; �� 8	9 − :
��U��5; �U�> 4UU12 8U� �;�7�� S(12 -� tV�� �OP ,−^(hR �/−  ��.�� "�H63� �� − �� 8	9

�	
! :�	;− ��.�� "�H63�! , −�	
! :�	; �� 8	9− �M.� ;^��KL : N���hR − :�	; �� 8	9
�	
!−  g�(�) �; � s124�! H; �� ��] R ;�ho� s1�
! ,�M<3� s�! &�! ,N&3  

 �̂ H63� NOP!  ��.	�−�	
! :�	; �� 8	9 − ��.�� uB ;−�	
! :�	; �� 8	9−  - ��� u�) �L
 �� u�B� (P! l�d s�! ;&�) �; _\	U/ ��! ��UI�� 4P) �; Oh#/ ��! mUI/ -! )�1/  g�(�) �; th) 
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 g����� Z ,4�1U7��� 0 s12 ���KL s�(> s��(�� ��� �  :� th) ���−�	
! :�	; �� 8	9 − *&/ �OP! ,
 g&�=� "�H63� �� NOM> ,�����3�� �� :��R 8�!) ���% �� -R l�d (I/ ) �I�/ - :%) 8	;−

�	
! :�	; �� 8	9−  
 :�(�!−�	
! :�	; �� 8	9 − :��U��5; �U�> 4UU12 8U� �;�7�� S(12 -��U�> , :��.K2  ;��>
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 �.
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�	
! :�	; �� 8	9−  
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&��! ��M./&> ,&��! ��P& �y1�! &��! ��M./D u); (P  ,��	7� ��UYG���� EI> ,SE
a�
 ;&��! ��P&y1�! gD�MU�� �; \=�� &y1/ ��M.� �4I> ,\=�� (P  &/�/ -! , JEw�� &/�/ -! ,:.�

����� �OP �� ^&��! ��P�(;&> ,��%&��  
 �M�	; SEI�� �#�
 �� uY9 �3�(�!−�� ��] R − ���	; u) (P! ,o� � J�yfUV� ���] D�(% �I� ,

«  ��K; 4U1� &3�« � ���=y�� 4<>) �L�! �.7�� 4P) n�Y2�3/��! ,�;��6� �� �;��� :
 (P! ,�>EV��� ���=y��« 2 s/��/ �� ���=y�� ?3� u�I� ,c�d dR �>EV��� v�.�� 8�!)# J- �!

 ��Y
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 ��K; �f	fU f�«�U;�� , ���! N�� ��	; 4
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  u�	; 4��! «  �/!�3� �J�;�D S�$�� �J���w �L�73���«  ,:U;�w 0 *(h&�� 8�R :3� ��!
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 ��.�� �M.; th) �U�� ���53�� �	U1 f��� �M.�� −�	
! :�	; �� 8	9− �s�� �M�> 4U ��! ,  �� ���L
��	7���� JY�) ��3�
 8	; &/H/ :%R ��h����� ?3� *�� ,�  

 ���=y�� D(y1� �I/ ��!« *�U1��;  *(1/ l�O�! ,���U�-� 8	; ��y/�� �(%�L 4�
 ����2 ��� SE
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\=�� !&y1/ �(%�I> �.7	� �� �M1u>!  
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"Y@� z��[ 7! z"}%�� > Cs! E�@� �j[ �R#���
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�(K2 ) 4�� �.UY�� s.� 8�R �P&M� ���I=�� : u�(/ ) ���./ l�O�!,  -R l�d (I/ ��!
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 :�(� −� 8	9�
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"�/�!��� :��U�	7� �U��5; �U�> 4UU12 8U� �;�7�� S(12 ��� :�(�! , −�	
! :�	; �� 8	9 − :
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(� ��) �; F��V��� r�=9 0 +�Z F�3]B� « (P |�M�� u) : ��	� 4U1��
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?�$�=�� 
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 F!(.�� S��a� *��$: 
AA  C� H: : F�C~ CY  B& B\ CY  B� D�F|�  E�Bh B�E�C�  S�E�C�B� * 

 E7 C!  C�C� EJ C� p  CX CM:  CX CM  FXJ FO C@  B?�  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�: Z D�B[  C?� � C
 CW  CQB�  C{ E@C|�  FUE�C' C� CL 
 Ch CM B@ C� C�  ChC� B@ C� C� C
,  D�B[ C
 QB# D�F'  F�F�E�C CO  Ch F}E� F�  C�  Ct B
 FW QB�  ChER B�,  FU Bv E!F' C
  B7E� C>ER C}E��  C� C" E�C|�  C�C E�C|� C
, 

Qq�B[ C
  FUE�CK CO Qq� C@ QB# D�F|  E�C'  C	  C}B� EhF� Ch  S�CR C�B�  S� D� C!,  E�C' C
  C	  C�q� C�F�  E�BhE C� C! � l
 F_ C!  E7 B� � CJ BO  E�Bh B� F� E�C' 
 C5 B�C# E�C CL  E� FhC# C�E C�,  D�B[ C
 Qq� C@  CX CM:  C�  F_ D" C% F�! Qq�B[ � CjB[  FUE C� CM  bz C�CM  F� D�By CL  C	  u� C�F�, Q q�B[ C
  CgF#E Cv E!C'  CgB# D�F| 

 E�C'  C	  C}B� EYF' E� Fh  S�CR C�B� � S� D� C�,  E�C' C
  C	  C�q� COF'  E�BhE C� C! � l
 F_ C!  E7 B� � CJ BO  E�Bh B� F� E�C'  F5 B�C# E�C�  E� FhC# C�E C�,  BJC� C
  C� C"C# E$� 
 E�BhE C� C!  E7 C�  CY B@Cv EMCKB�  − E
C'  CX CM  E7 C�  C7E C�  CY B@Cv EMC' − PD# C�  C�J F}C�  E� Fh F�E�C�  FgB� EhF�  b�E�C� QB� E�C� C
  E� Fh F�E�C� 
 b�E�C�a* 

 C
 C! ER F� p  D�C'  DQB� C�  B?�  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�  CX CM :  D�B[  C?� PC� C� C� � C
 CW  CQB�  C{ E@C|� PD# C�  FUE�C' C@ 
 Ch CM B@ C� C�  ChC� B@ C� C� C
, QB�Cv E!C' C
  B7E� C>ER C}E��  C� C" E�C|�  C�C E�C|� C
a* 

7! C
 � B� C!  F7E�  E� CO S_  E7 C!  B� B�C'  D�C'  CXJ FO C@  B?�  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�  C=C� EMC'  C��Cj  S3 EJC�  C7 B�  B�C B� C�E�� PD# C� 
� CjB[  D� C�  B_ Bs E� C"B� QBRC�  C�C� B
 C� F�  C= CmC�  C� C; C� CL  B� BL , B7E C# C� E; C@ CRE D� C6 C
  F� C� C�,  C! C� C
  F�D� C@  b~� BJ C�  D�F�  C� C� CfE�� CRE C�B[ 

 CX C� CL − C6 D�P  F?�  C! C� E  B�  C
 CO D� E�−:  Z FUE�CK CO Qq� C@  b�C~C� QB�Cv E!CK CL  B7E C#ERB� QBR C�CR C� C
  bc C_ B�� C
;  FUE�CK CO Qq� C@  E�C'  C	 
 CgB� EhF� QB# D�F'  B�CR D��B�  Ch B�Cv E!CK CL,  F�F#E�CK CO C
  E�C'  C	  CgB� EhF� QB# D�F'  B� C� C�E�B�  E!CK CL Ch B�Cv,  F�F#E�CK CO C
  E�C'  C	  C=C� EsC� 
 E� Fh COEKC�  E� FhCRE C�  Ch BR C�CR C" CLa* 
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 C! ER F� p  F� D�C'  C=C� EMC'  C� C�  BXJ FO C@  B?� P�6 ?� � �! ��O
 QBL  S� C�Bx C�  E7 B�  B�B� C% E6C'  D� C" CL  B_ Bs E� C"B� QBRC� 
 C�C� B
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���	3�� ?3� *��! :�(��� ;�KL) ������! n�$��� �M� i)� : "��(UY�� u) i�% �O�!
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 SE
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 ��.�� l�O� th) ,T�B� :�! 8	; g+�� 4L 4h&�
 SE
a� u) l] -! − :�	; �� 8	9
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!−  

8.3���> : ��.	� +3 �� �� T�B� u)−�	
! :�	; �� 8	9−  fUY�2 �P! ,�PW�> � J�H� :U u�B r
� 4y/ 8U� ;�H6>�MG�H�) 8�R :U�) l	  

 *�� −�	
! :�	; �� 8	9 − :�?��B�! ���B� �/H.I�� �+��;�)!�  ;mPO�� H.L �+���;�) F)
?��B� (P! ;�<Y�� H.L! ,���B� (P!  

���B�>:  ,mPO�� S�$�� 4P) *�(�) 8	; m����� uB ?���B�� ��
 �d��� ,S�$�� l	�� (P
� S�$�� 4P) �(�) 8	; m����� uB!^�� �=�  

?��B�: v��Y� 4��, �(��� ??��B� H.I�� ��
 �d���! : ,�<Y�� �M��(�) 8	; m����� uB
��� ���(�) 8	; m����� uB!�T�   

4�1>: ?��B� v��Y�! ,���B� S�$	�  
*�� :�� u��; g�.7�� ���	7��� ����) ��3/ �S�; g̀ =1� F)  
*�� :��!&; �M�	; `u	7/ -)!�  F))`u	7/ - *�� l�O�! ,��YI�� �M�	; :��M7Y%) i(
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�r��U7�>� 49#U7/ F)  
��MU<��� �<����� D(y1��� ?�<����� D(y1��� �� : uH�3�� �I�! �;��6��  

 uH�3�� �I�! �;��6�� �; *�� �d���"�<����"�	3�� 4P) ?3� *�� ? : + fI�	P�) �dR �<���� uB
�� �4L mPd  �M.� 81�/ - 49B� ��� �<���� +	 �9��U
�! �<���� "�7 �L �dR ,¶ p�f>! g�3w ��� �M�>

�M<3� 81�/ &1> �M	9) �� mPO2 �� �dR � u�) ,��]  
�	3�� 4P) ?3� *��! :�<����� D(y1��� : �<��� �M;��U�� �I� :_�] :%#I> ,^d(V��

:
)� 8	; v��Y�� �M3</ �U�� &/&=��  
 ��.�� *�� −� 8	9�	
! :�	; � − :� �� uR −4�! H; − *�� :&�=� �/ ! J��<� �+�<� �dR QR 

 uD��/ - :%�>�  �� �+�I� �dR QR F):;(�! �� &�- 4� ;��] N �D�f/ - :%�> � J�ft� � J�I  

 ���	3�� u) 8�R ^(hR �/ :u�.% �.P! −¬(y.�� �� � JOh) − �(��� :�;(% ���<1��: 
1* !&�> ,m�7� �� :1u	; ��(% �� �M1u	3�/ ;n,��� 0 �Lt��! ,��3�� 0 �Lt��L ;:��
 s� �− H;
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�OP :� 4y=/ - : f� �� f� 4y/ �� � f�!  
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��  ��Zo� ?3� 0 ��� l�O�! :��;&�� -R ��<1�� uD�/ -   ?3� 0 ���!q/D��B�  ��;&�� u)
��;&��� �Jw(��� ��;&�� �L �dR �OP ,�6	U3/ �E���!  
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� ��.� −�	
! :�	; �� 8	9 − �� u�> ,�� �� −4�! H; −  �� u- ;�OP :��3�/ �� −4�! H; −  �<�

��B� �Ob  
 ��.�� −�	
! :�	; �� 8	9 −  g̀ =1� �MI	M/ -) � u�B� NOM� :�� *#
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 �� � J!&;:U� :� �MI	M/ -) g�.7  �MI	M/ E> ,� u��;
S�; `=1�  
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���	3�� *�� l�O�! :h�/�OP �� O : &�=� ��) ��/D u�3/ - `=1�� u)− :�	; �� 8	9
�	
!−���(.�� ?3� 0 s1�
 s�! R ,   

 ��! −4�! H;−  ��.�� 8�;) −�	
! :�	; �� 8	9−  � J�>�L � J!&; �M�	; `k	7/ -)
�M	9#U7/  
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ijk 

*�� S��a� F!(.�� $:  

 AA F:C�  B@C� EmB[  qQB�DR�� PD� C6  F?� �E C� C! �D� CO C
  C" BL  F�J F}C� PC�B[  B3C BM  B� C! D���: 

 CX CM  F� C�E� C\ F�  F7E�  B� C"C E�� p:  B?� C
 Qq�B[  F�C� E!C|  B�DR��  q= F}B�  S�CRE#BL  CQ BY  H�CRBx C;  C" BL QBRE C�  C7E C� C
  C! D���, B� 
 C� C
 QB�  D	B[  E�C'  C�J F}C�  FXJ FO C@  B?� PD� C6  F?� �E C� C! �D� CO C
  D� COC'  DQC�B[ QBL  CgB� Cj b�E C9  E�C�  F� E� q_ C%F� ,tB�E C�  E7B}C� C
 

 FXJ FO C@  B?� PD� C6  F?� �E C� C! �D� CO C
  CX CM − CJ FY C
  Fw q_ C%F�  b�B� Es C�  C�C'  B� BL−  B7 C!  B7C# B�E��,  CX C� CL  FXJ FO C@  B?� PD� C6 
 F?� �E C� C! ,�D� CO C
  CJ FY C
  u_ F�C�  C7C# B�E��:  Z D7 FhER B�  HwC~C�  C	  C� E_ C}C�  C� E@ C\C� ,b�E C9  D7 FhER B� C
  H7C#BL  B�C�B� C; , BrE Df��  ChER B� 

 H@ C� B6  ChER B� C
  H@C�B;  a *   CX CM  F� C�E� C\ F�:  CV CY C\CL  CgB�C�
F'  D��� F� EY  E� Fh u� F; tB�E C� GG* 

�  �1 *�� �Y/O� «: ���.� −8	9 �� :�	; �	
! −  _�
)  _��R  ��
� NOb �UY��, 4� �M._��  J%���� 
 ���;� �� *(
� u�I� , −�	
! :�	; �� 8	9−  *(
� *�1> ,�UY�� �; :�> �%) � J7	6� � k&=/ (P!
 �� −�	
! :�	; �� 8	9 − �UY�� �&3f/ (P!:  � _� �Mp.��  ��fEfZ  f-  f p& fIf/  f p� fOf/ �J�p� f]�, �� 8.3� NOP 

?�	�6�� )F -  f&I/  f�Le/  J��]�,  u�M>  ��U> ���5;  ��32 ^&��(�� �M.�; 8U� - D�I/ �	7/ �M.� 
&�), M>�  ��U> ���;, NOP �EZ  g�U> ^���L ���;  

:�(�! « :�; ��.�� −8	9 �� :�	; �	
! −: � _� �Mp.�� f!  �> ��fU  �}�f/ �� fL  �zp� _y���; )F ��) �#2 
�3/�
 �3��UU�!, M>� !D �EK��  �B� f!* 0 S(�3��, �M.I� ^��KL �;�7��, ^��KL s��UU��; s�U/ �M<3� 
� J<3�  

�� fMp.��  ��� f� �9 � fMp.�� f!  ���f��L�) ;F  u) �UY�� �M.�: ���9, �M.�! ���L  

                                                             

 �  ����1%� 4�67U��  
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dR  −�/ ^(hR −; 0 �OP q/&=��: ��� ^�KL �UY�� 0 ��) &�=�  −8	9 �� :�	; �	
! −, 
��)! �2!�YU�; �M.�>:  

♦  ��U> ���;, - ¦UV2 �1��  
♦ �M.�!: U> �� 3/�
�  
♦ �M.�!: U> �� ��9^�  
♦ �M.�!: U> �� ��L^�  

0! �OP ^H63� ��.	� −8	9 �� :�	; �	
! −, :%�> +3�! 0 ���	7���  ��U> ^���L, +3�!! 
 ��U> ^���9, +3�!!  ��U> �3/�
, +��,-! s12  −d(3% ��� �� �UY�� −, Y>� �OP ^H63� ��.	� − 

8	9 �� :�	; �	
!−  

 AA E7 C!  C� C�E� C\ F�p,  CX CM:  C3 CM CR BL  FXJ FO C@  B?� PD� C6  F?� �E C� C! �D� CO C
  b� C� C�  C�  C� C� C� b�E C9  F�J F}C� QBL 
 B� C� C� B�  CgB� Cj PC�B[  B3C BM  B� C! D���  D	B[  Cw D_ C� ,B�B�  F�C� B� C�  E7 C� ,F�C� B� C�  F�C B�C� C
  E7 C� , F�C B�C�  E_ CM  F� C"B� C! QB� C% E6C' 

,BzC	 F( CY  F� D�B[ C
  F�J F}C C�  F�ER B�  Fz EQ D���  E_ CM  F�F# B�C�  F&� C@CK CL  F& F� F;EjCK CL  C" C;  F� F; E\C�  F= F$ D���  C� E$ C
  F$ D��� B= � CjB[  C: C�  F�ER C!  D� F� 
� CjB[  F&� C@  F� CL C� C! GG* 

�3%,  �Y/O�  −�.P − « *(1/: �� fS� f� �f.��>  �*( �
 f�  ���  f9 _	8  ���  f; f	 p�:  f! f
 _	� � J�� f1 f� � f�  fc f�f2 � J�p� f] 
 �( �If/ ��>  �:��� f1 f�  fl�� fd 8f��R  �S�f���  �� f;� _7��  _-�R  f� _& f�  �:���� ,�OP! 4I$�! dR (� �L D(y1��� :%)  u��� 4L 
��] s1/ 8�R S��� �;�7��  f��� 8YL l�d S�1���!  

l�O�!: y����(  u) D�����  u) ��.��  −8	9 �� :�	; �	
!−  u��� �(�B� ���53�� "�d 
#$��, �M.�! *�(�) �UY��  

*(1/ S��a� ��PO�� $ 0 ��
 SE;) �E�.�� :"&� �L 8	9 �� :�	; �	
!  �/ k2�4 :�EL 
N�7Y/!" ,�� 8.3�  k2�/4 :�EL ?N�7Y/!  )F �	IU/  J�EL�  k
e� JE 8U� :�MY/ v�.��, �I> - D�7/ 
SEI��  JD�
�  *(1/ S��a� ��PO�� $ :"&� �L 8	9 �� :�	; �	
!  �/ k2�4 :�EL N�7Y/!, :	3	> 
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*�� 0 :7	6� l�d ��  �/mUI 0  g�H�, �LO> tL) �G�(I��, (�! Ld� �KL) �� (P �G�L 0 D(�(��  f��� 
 u��# ) :�(1/ 0  f
�.; 4� -! 0 S�(;)"  

dR; D��� �Y/O� «  u) ��.��−8	9 �� :�	; �	
! − th) �; �(�B� ���53�� U��� s12 
8�R S��� �;�7��, �M.�! �UY��  

*��: �� �:f5 �Y f�  p� f�  �:f5 �Y f�,  �:f� �7f% f!  p� f�  �:f� �7f% �� 
 k&���/ (Y=� �� XY=� ��, l�O�! s��) ���	3�� 8	;  u) �� S(1/ :� �/&�� �(Y=�; ��  �/ f@. 

:.� ��], R! �7% ?3��� XY� ?3��� �ho�, �/&��> &�=� �� �(Y=�, ��  �/ f@. :.� ��]  
:�(�! {: �� �:f5 �Y f�  p� f�  �:f5 �Y f�,  �:f� �7f% f!  p� f�  �:f� �7f%��; )F  u) ?3��� XY�  J��]� �7%!  J��]�, 

�!?3�� �ho� XY�  J��]� 7%!�  J��]� �hW, �OIP!  
:�(� «: �� p&f�  �: f��	 f; ���� f= p9f)  ��f- �� fP��; �.3/: �/O�� �(	hD 0 �.UY��, &� N(�	;, �M.I� 

 _!#2�(� !)  f%�(7  
th)! « �; �(�! �OP ��B�; *(1/: �� �:_%�R f!  �( �If� f�  �:p.��  �� p� _$��  p& f�  �:�U� �7f%  �N� f�f# f>  f# f> �N �� �L pd��; 

�.3/: �L s1/ N���> ��L :��� ��.��−8	9 �� :�	; �	
!− �LOU�> l�d ��$��  

 AA E7 C!  C� C�E� C\ F� p,  F� D�C'  CX CM QB� C�C� EmC'  FXJ FO C@  B?� PD� C6  F?� �E C� C! �D� CO C
  C"B�  CJ FY  H7Bx C; PC�B[  E�C'  C3JF� C� 
 F� C! D���,  C" CL  F�ER B�  Hz EQ C9  D	B[  E_ CM  F�F#E�CK CO,  D	B[ Qq�C'  E�C�  F�E�CK EOC'  C�  FIB� E�F�  C= EYC'  B�CR� B_ C"E��  C7 B�  B�CR� B_ C"E�� GG*  

�OP q/&=��  uU�4y 8.3��� ��� :	��, �Y/O=> « tV/  u) *(
���  −8	9 �� :�	; �	
! − 
th)N ��� (P  ��G�L 8�R S��� �;�7��  

8.3�! ����% f�f� phf)� �F): s� F���  −L�� S&12 0 \��7�� − ,Nth)! �UY��� �(�B�! ���53��, 
@�� 4I�  ��] −��L �.�&� −   

���hR! ��.�� −8	9 �� :�	; �	
! −  ����hR  �S�;,  u�I�  �Y/O�« *(1/ :��� f� f>  �:p.��  �� p� f]  _-�R 
 p& f� ,�:�U p�f# f
  _-�R �k%f)  p� f�  �: p�f# p
f) � f�  �| �� pV�/  f4 pPf)  ��f./ �& f� p��  f���  ��f./ �& f� p��� ��OP! �<U1/  u)  *(
���−8	9 �� 



�    
 

�    ���������	�
>71  ���מ������א�������	 �����א�א�

:�	; �	
!− th) v�.��  u) 4P) �./&��� (��V�
 �� ,�./&��� �OP! |!�V�� D(y1��� :� 
|!�V�� ,S�3�� @�� D(y1��� :� |!�h ,?3��� �3% ;|�h ?3� ���=y�� D�M6	� �$.�! �	3�� 

�$.�! \=��, @��! �OP (P D�����; ��%R! D����� ��  �/ ��V| 4P) �./&���  J���hR� � ���;  
*�� �L�=�� 0 c�&U7��� :"&� Yh� 8	; �Y/O� O��F  �/|�V 4P) �./&��� �� �./&��� 

 f;! �	:� N���"   
4P#> �./&��� (��V/ ���
#�; 

♦ �M.�: ��) �dR +=U�> ��y�B� ��� 4P)  _��> ��y�B��(� 4P) �./&��� 0 l	2 ,��y�B� �(��� :
��(M��! .;�%& 0 S�$�� ,�OL n�,�B�! �%&.; 0 S�$�� ,�OL ��(M��! 0 �y� ,�OL n�,�B�! 0 �y� 

,�OL ��(M��! 0 ����� ,�OL |�V�>  �S�(�) �M3�  �./&���!  ���h �M� (� �(%�L (�	3/  
♦ �M.�!:  u) ����) (��V��
 4P) �./&��� �� ;�./&��� ��L ��� �; ��)  ^�/�P«  

�Y/O=> �� ,*#7/ I�� N���  f;��	   
&�! i!� ��V���F �	7�!  u) ��) ^�/�P « *��: " �+3�
 *(
� �� 8	9 �� :�	; �	
! 

*(1/: �(Le/ �./&��� 8	; ��h �� +%�L, - �P�$�/ -R ~�(3��� &/�/: 0�(; ���7�� �����!"
1 

�.3/: 4P) �./&��� (Le/ �./&���, ���! 0 �/�!�: �(Le2 �./&����  
*�� �����	3 :@�� D�����: ���=y��; ��%R! �� �#/ �P&3� �� ���/�d, "�/�d! ���/�d  

�(Le/ �./&��� 8	; ��h �� +%�L, - �P�$�/ -R ~�(3���; .3/�: - &�(/ �M�> -R ���7��, 
(��V/  J�!�h�  ���;� - 81�/ �M�> &�)  8U� ):% ��� 0 ?3� "�/�!���  u) ���7�� }!�2 ��62! 

0 �&67 ��.�� −8	9 �� :�	; �	
! −, ��  k(	h �./&��� dR c�d  
*�� F!(.�� $ :"��UV���  u) �OP ce�� (I/ 0 �hW ��H�� &.; S��� �;�7��"  

                                                             

�1� C"D� E�!	 �1389�, G$�A  : >��H, G$8:   ����-�� 
�� $4AI� $4�J� #(�$K���) −M����) C�− �1775�, G$�A  : 

NO$PQ ����-��, G$8: 
	 RS� 
: ����-��# 
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*�� X>�=�� ��� �6� $ :&� F!�  gD�.
�� r�=9 �; ~(; �� l��� *��: "4hD *(
� 
��  −8	9 �� :�	; �	
!− &67��� �Z �5% �.��R, *�1> :� f�)� ��!,  �;&��_.�M �M	P)  _�O� _	 J� ��3��) 
 J��;� 0�(3	�� !�&2) �� ?0�(3�� ����� ���7��!"  

*�� X>�=�� ��� �6�: " �+	� :�OP! �� s1/  J3���; ��%R! s1�
 0 �hW ��H��, �M;&�> �M	P) 
�	�O� ��3��) ���;"  *�� F!(.�� :" uR l�d 4�� S��� �;�7��"  

 AA E7 C! C
  C� E� B! Fz  F7E� , C� C" E�C' QBR C� D_ C� JF�C'  S_E� CW  −QBR E�C� 
 C� E" C!  C7E�  CVCv EmC' −,  CX CM: "PD� C6 CRB�  FXJ FO C@ 
 B?� PD� C6  F?� �E C� C! �D� CO C
  C� Es C�E��,  C_B� C6 C
  C�C�ER B"E�� CRC�Cv C�CL PD# C�  B� C� C� C�  F� Ehu���,  CX C>CR CL PD� CfCL,  D�F�  C_B� C6 

 C�ER B"E�� C� CRC�Cv C�CL PD# C�  B� C� C� C�  F� EfC�E��,  D�F�  CX C> C� PD� CfCL,  D�F�  C_B� C6  C�C�ER B"E�� CRC�Cv C�CL PD# C�  BUC� C� C�  F� E" D���; 
 C� C�C� EmCK CL  C"B�  C� C;,  C"B� C
  CJ FY  H7Bx C;, CR F"C� E!CK CL CRF� C� E�C'" GG*  

�OP q/&=��  −�/ ^(hR − *&/ 8	; �� N�.�&�; (P!  u) ��.��  −8	9 �� :�	; �	
! − th) 
l�O�  J���hR�  ���;�, *&/! 8	; S��UP� ��.�� −8	9 �� :�	; �	
! − ���� �UY�� :U�B; �P!�O=��, 

�(I	7��! 4��
 ��E7�� &.; �M;(�!, ��MU��!�! �M�  �	3U��  u7���.  
�OP! q/&=�� −�/ ^(hR−  k��/�  f� f	& ��.��  −8	9 �� :�	; �	
! − 0 ��� \=�� v�.	�, 

�!�5%�> : _	98 ��.�� −8	9 �� :�	; �	
! − �6Y�� m�h! 8U� "�<� �M5��, *H.> 8	y> 
�M5��, &3y> m�V> 8U� "�<� �y3��, *H.> 8	y> �y3��, �Z &39 t.��� m�V> 8U� 

������! 
&��(�� �.� �dR �	I2 �;�
 �3] ���;a�� &/&$��, (P! −8	9 �� :�	; �	
!− S(1/ Ob� 

��B� ��53��; �� :9�� 8	; :U�)  −8	9 �� :�	; �	
!−, N�H6> �� �.; ��h �� iH�  ���%� �; 
:U�)  
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 :�(�!«� :��f% f�f� phf# f> � f��� , f� fL � f��� f!  f( �P  ���G� fL��, �.	�: �OP - SH	/ :%) �Pth) 4I� ��]; 
:.I� *&/ 8	;  u) *(
��� 8	9 �� :�	; �	
! �Pth)  g�(�#� 5;��� �� ������; ��� �L �� 
\	h SDW ¨ ,�K3�!  u���4
, ��! s1/ �� �(�) ���5; 0 4�1U7���  

�.P! X=	% −�/ ^(hR−  u) F!���� ��  k�y/} ��� N�Ld ��.�� −8	9 �� :�	; �	
! − 0 �OP 
+�(�� 4/(���  

*(�! !����F ���f. ��f	 p;f# f> �f. �5 fY p�f)� �.3/�  u) �/O�� �(3�U
� (2!�YU� 0 XY=�� ; ��	;#>�. ��� 
th)  −:�	; ^Ey�� SE7��! − :.; 0 �OP S�1��� (P �.5Y�)   

&�! �"� �.
 ��  u) v�.�� (2!�YU/ &.; ���
 �	3��; �M.�> �� s�7/ -! XY=/  J��]�, 
�M.�! �� s�7/ XY=/! ���]), �M.�! �� XY=/ �KL) �� N���   �OIP!, NOP! �.G�L �� ��, 

���=y�� {, >�	;B� (P XY�B�   
�OP! *&/ −�/ ^(hR− 8	;  u) XY=��  ��	;  XY=> �.7��, XY� q/D��B�; �	;, @��! ��L 

*(1/ ?3� �� - �	; N&.;:  uR  f�� XY� D�, �V7%  
�  �1 XY� �; q/D��B� *(
� ��  −8	9 �� :�	; �	
!− (M> �� S(	; ��B� ���53��  

XY=��! (P �	�
! :1Y��; �> 1Y��: 0 �OP �/&�� @�� :1> ���W; ��%R! :1> �Z), &�E> �� XY� 
��Zo� 8U� 4y=/ :1Y�� ����  

��.��>  −8	9 �� :�	; �	
! − m�h v�.�� �Pth)! ��� �L 8U� 4hD 4P) �.6�� �.6�� 
4P)! ��.�� ��.��  ��! :��� ��.�� −8	9 �� :�	; �	
! −  �%41 �.��R, :.I� ��  �/41. 0  gq/&� ��!&, 
�I� N�!� ���=y��  g"�/�!� ���YU�, �� l�d �� ��� �; ��.��  −8	9 �� :�	; �	
! − 0 N���hR 
�; ��B� �1��7�� N���hR! �; 4
���, q/D��B�! 0 ���]) �;�7��, q/D��B�! 0 �UY��, �M	L 

�P�!� ���=y�� { ,�%��6> �OP �; ��.�� −8	9 �� :�	; �	
! − 0 "�/�!� ���YU�  

                                                             

 �  ����1%� 4�67U��  
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/!&�Y �OP q/&=��:  
♦  u) *(
��� 8	9 �� :�	; �	
! �L ¬��) �� (I/ 8	; ´E��� �����!; :%�>  −8	9 �� 
:�	; �	
!− �L  Jy/��� 8	; ©�	�2 �� :�H%) :��R :��,  J=9�%� ����,  J�(�9� 8	; �OP  

♦ :�>!: :%) ���./ 8	; ���	3�� �Ew! �	3�� )  �/ k���(. v�.	� ��V�� ��V���;  _U��:3� v�.��, )! 
 �/ kO=�!� v�.�� �� �$�� ��V���;  f�� p=N�O v�.��  m��w �	3�� 8��./ )  �/ k��� v�.	� ��V�� ��V���, 

.3/�  �/ k��� v�.	� ��V��  �7����.; E>  �/ �&=�  �� J;&�, *(1/: &/�) )  k��)� v�.	� �M�> ��V��, - EL!! 
 �/ k��� v�.	� ��V�� ��V���  �/! k��� v�.	� �$�� ��V���  −�</)−, .3/� m���
B�� ��;�$�� U���  �]+;� 

0 NOP �3/�$�� �� 4�) ) �KI/ ��V�� 0 ��) &�=�  −8	9 �� :�	; �	
!−, ��! 4�) ) 
 �/m.U6 �$��  

♦ ��! l�d �</): :%) ���./ 8	; �Ew �	3�� ) �(9�=/ 8	; �/O=2 ��B� �� �UY��  ��L! 
 �+	� ����� ����I2! - 4y=/ �/O=U�� �� �UY�� -R �/��#�: 
1* ��|� X
|�: )  �% u��� v�.	�  u) �UY�� ��/��, ^��KL,  f.��O=  f/!�O= v�.��  
2* ��|� �]��: )  �% u��� v�.	�  �7���., ��! �L :�	; ���=y��  

B ��.�� −8	9 �� :�	; �	
!− �L  f�)�. v�.	�, 81�2! :U.
  f�)�. ����, B! ���=y�� 
{  −��L 
�.�2#� R ��] �� − �(%�L  f�)�. v�.	� �� �UY��, 0! �P��ZW  �>! p1�MM  f�)�. v�.	� S(���, 

���.�> �.�	; ) ¬�=% 8	; ��� �UY�� v�.	�, 8	;! ) �$.% �.7�� ��� v�.��, 8	;! ) ¬�=% 
8	; ) s�6%  fV��\	 8	; \=��; �OP! �� &9�1� �3/�$��, ���U���! \	V�� 8	; \=�� s>&.2 

��UY� �!�$��!  
�=% (;&% s��� ���	7��� �� ���3�� �9�V��! 8�R ) �!D�6U/ \=	�, )! �(3�U6/ 8	; 

\=��, ���U�-�! 8	; \=�� (P: ���U�-� 8	; �� s�� :�	; ��.��  −8	9 �� :�	; �	
!− 
:��=9); 8	; &��(U��, 8	;! ��UI�� �.7��!, �.2(;&> �.%�(ha �� �Ew �	3�� ��! S�(3�� ) 
s�U6%, �I� ) s�U6%  J;��U���  J3>�%�; ���U��L ��.�� −8	9 �� :�	; �	
!− s� :��=9); 
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 ����U�� 8	; \=�� ,�OP �dR �.L ���D�9 0 �.%) &/�% ) k.6%m ��B� �UY�� *O�� ���
) �b�.U��  
4<>! �� s
�!  

�.	3�! z1% �.P �	�	��  
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ijk 

 AA C� H: QBL  CRE# B�E�� B� QB#D��  FIJ F" C�  BI EJ C" C;  B� E%C�E��: 

 E7 C!  C� C�E� C\ F� p,  CX CM: "DR F;  C_ER B!  C� C" F!,  CX C� CL:  E� F}u�C'  FN C� E%C�  Ci� B_ C�  BXJ FO C@  B?�  C6 D�P  F?�  C! C� E  B� 
 C
 CO D� E� QBL  B�CRE# B�E��  C" C;  CX CM?  CX CM:  FUE� F� CL:  C�C' ,   CX CM:  CgD�B[  HztB� CsC�!  C
 CrE C;  CX CM?  CX CM:  FUE� FM  FUE� B" CO 

 CXJ FO C@  B?�  C6 D�P  F?�  C! C� E  B�  C
 CO D� E�  FXJF�C�:  Z F�CRE#BL  B= F$ D��� QBL  B�B� EYC',  B�B� C� C
,  B� B� E� C� C
,  B& B_C� C
 C
,  B& B@ C$ C
, 
 CY F� q� C}F�:  F3C qf��  FcC~ Df�� C
,  F� CM C_ Df�� C
,  F� E�C|� C
  B�
 F�E� C"E�B�,  FP EhDR�� C
  B7 C!  B� C}ER F"E��a *   CX C� CL  F� C" F! p:  C�E C� 

� C\ CY  F_� B@F';  C" D�B[  F_� B@F' QB#D��  FIJ F" C�  BI EJ C" C;  B� E%C�E��   CX CM:  FUE� F� CL:  C�  CgC�  ChC� C
  C�  C� B�C'  C7 BR B� E( F"E��?  D�B[  CgCRE C� 
 ChCRE C� C
 b�C�  b� C� E� F�,  CX CM:  F� C� E}F CLC'  E�� F:C�  E3C'  F5C# E�F�?  CX CM:  FUE� FM: ; C	  E=C�  F� C� E}F� *   CX CM:  CgB� Cj � C� E�C'  E�C'  C	 
 CnC� E�F� � b_C�C' *   CX CM: CR E� F� CL  C� C�E� C\ F%B�:  E= CY  C� C;  F� C" F!  F�C� E�C�  B7 C�  F:C�E��?  CX CM:  E�C� C�,  C" C;  F�C� E�C�  D�C'  C�
F�  S_ C�  C� C�E D���, 

Qq�B[  E� D_ C� F�F# b]� B_ C�  C�E C�  B� B� C�C|B� *   CX CM: CRE� Bh CL  E�C'  CXCK E�C�  C� C�E� C\ F�  B7 C�  F:C�E��, CR E� F� CL  S�
 F� E� C"B�:  F� E� CO, 
 F�C�CK C�CL,  CX C� CL:  F� C" F!" * 

 E7 C!  C� C�E� C\ F� p,  CX CM:  CX CM  F� C" F!:  E7 C� CR F� q_ C%F�  B7 C!  B�CRE# B�E��?  D�C# EM� C
 , Ci� B_ C%E��  BJ E%CRB�  E�BhB]� B_ C� GG 

�Y/O� «  −�.� u&� ��L; �UY��� ���=y�� �	;) (P! ,� k7�� m��9 (P−  �� g@	6� 0 �L
 ��; @��6�«,  ��; *�1>« ���=y�� �J�w�V�:  �/)�� *(
� q/&� XY=/ �I − �� 8	9

:�	; �	
! − 4��&�� �� ?�.UY�� 0 4��&�� ?���=y	� ���V�� u) : �/O�� �P ��) *��7��� (�fw�V�/
 g�/�!� 0 ��� :%)! ,�	
! :�	; �� 8	9 �� *(
� q/&� �; �Y/O� �; i�h) : &.; �� fS �&f� :%)

*�1> ��; :&�=� ��=9) @�B�� ��; *#
 : �/) �� *(
� *(� s�
 �I −�	
! :�	; �� 8	9− 
?�.UY�� 0 

 :�(�« �Y/O=� :�� fl_%�R  ��F �� f6f��� :� *�� �/�!� 0!: ���F�6� :�	; l%R�� �M/) �OP ;
 �Y/O=� � ��d @�� ^(ha�« ;�	�6�� 8.3� ��%R! : fl%R  (M> ;:���Mf2 - ��B� 8	; �S�&1�� ���6$�
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��3�� ��� 0 ^���6�� uB ;:� �}&� :�F�6��! ,�;�6$�� �P:  ��3> ,S�&1��� ;��M/ - FO�� (P
« �Y/O� }&�/ « :� JEG�� :- ���6] �S�&1 ��� l%R���   

 ��.�� *(�!�	
! :�	; �� 8	9 :� �:�	 pPf) ��> �4 �� _��� ��f.pU�>,  �:��� f� f!,  �: �7 pYf% f!,  �N �& f� f! f!,  �N ��� f� f!, 
� fP �� kY fI�/:  �S�f� ky��,  �̂ fE _y�� f!,  �� f� f& _y�� f!,  �� p�fB� f!,  �~! �� p3 f�p����,  �� fIp. �� p�� �� f; �8 pM_.�� f!�  _&12 ,�.3� S  − �M/)

ha�^( − �.P 4PB�� D�����! ,"�����! ��=��� 0 �M;�(%)! �UY�� �; SEI��:  �Ld :%B ,"��!H��
D-!B� 4PB� s�   �.P �L kO��� 4���� u¦ �h!−*�� :4���� �.U> −  �=�� m��9 m����� 0 :%B 0 �I

N��D, 4���� �I� ^)���� �I�! ,*����� \G�1] ��7.��> -R!;  �P&�!! �M�!, 0 �fUY�2 �M���!
 (P 4���� u) m����� ,m����� �Ld ��� �� ��%R! ;*����� ¦�yV2 ��� �� �OP @�	> ,������!

 f� (I/ FO��N��D 0 � J�I  
:	P) 0 4���� �.U>!, :���!, :7Y%!, N&�!!, N���!; ��(%): 

 �.3� S u&12 &�! −^(hR �/−  �/ &�! ,N&�(� �UY�/ &� �7%a� u) �/ &�! ,N&�! 0 �UY �UY ,N&�! ��
�M.� ;��(%) �M> : ce/! ND-!#� �7%a� 4�U$/ &1> ,��V�� �; �b :���U]�! ND-!B :U�=� ��>

 g�	; m��w �� �I> ,��V��  �� �L m	w �; ND-!#� 4�U]�> m6%#> |!H2 �	3�� m	w 8	; ���I
�	3�� ! g&��; �� �L!  _(� �u.7�� 8	; � J�� u(9 �L J��> m6%#> |!H2 �.7�� 8	; � �OP �; ND-!#� 4�U]�
��V�� !����� �OP �� �.U> �M>  

N���! FO�e�� i!� &�! ,FO�e	� XY	��!, Q���B� :==9!; *�� :" ��.�� �L − �� 8	9
�	
! :�	; − ��7=��! �7=�� ��� dR ;�.��Vf/ ³, ����) �y��� ��M�	;,  ,��K3/! ��$�/

 �� *(
� *H.>−�	
! :�	; �� 8	9 − ��� ��*��! ;:/&/ ��� ��M3�!! ��M	�=> ,t. :� n&9
�� :�m� �mo��n���pl;  8U� t9) �	> ��K3/! ��$�/ ����y�� �/OP 8�R �"�5%

 �+3�� ��MU3>�! �K/&�����V�� 0 Oh) �Z ,"  
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 ��.���	
! :�	; �� 8	9  ��6> ,:��=9) 0 ���h m�V/ �L�N�.�:  (P! ,��7=��! �7=��
 ��P&�−	; �� 8	9�	
! :� − ��.�� �!�5%� ,��K3U/! ��$�/ ����9 ��P! , :�	; �� 8	9

�	
!  g��) 0 �.UY�� �� �OP � _7>! ,�/o� �Ld! ,��M	��! *H.> _n� :.I� ,m�V/ ;��5;  
 �; N&��! 4�$/ &� &�(��>�� (I2 &� ,S��1�� �� SH	/ ��� :�/�YU� !) ,:� \	3U/ :�	� uB ;��V

�Y2 0 &�(�� �.U> ��.�� B ,D-!B� n(1=� S��1�� �� SH	/ ���> �B� `/�	
! :�	; �� 8	9 *�� :
� g��� �I	L,  �I	L! �*(�7� :U�;� �;���=�=y�� 0 :.; +�Z! , *�� :%) :� g&�; �� ��  �� :�;e7/

 J��;�  �̧ �� (P! "(�/ S(/ "(�/ :U�;��; �.6�� :�	; �� S�� -R�; � g&�; �� �� �� :�;e7/ ��;�� 
P!��;� �� N�;e
� �� 4L 4�$/ �O &��(�� �M.�!, � �̧ �� (P! "(�/ S(/ "(�/  S�� -R :U�;��

�.6�� :�	; ���  �& _;(U� (M>  &/&$�� &�;(�� �Ob −��� d��3��!−, ����� �OP �� �.UY�� (I2 &1>  
 �.U> (I2 &�!4����  �� �y3/ #� N&�(� −4�! H; − �I> ,N&�! 4�) ��  g4�� ��  �L

 g�(�#� ��6> ,ND-!#� �U�> m6%) � u�	> ,�;���� 8	; � Jy/��  _�=� 4�) �� ;�� _�=� ��) i�/ �L ��
 _�=��� �PE��� "-W �� � u�R ,ND-!)�.��� �w�]) !) ���  &�(�� (I�> ,"���=��� �� l�d (=% !)

 J�.U> :�  
!�� 4PB�� �.UY −��7.��� F) −:  4����� s12 &� u�M��R u�M.; 4����� !) ,�M��R 4����� s12 &� ,; 

�M.; 4����� s12 &�! ,"���V�� �; �b �7%a� 4�$.�>;  4���> ^)��� �� �KL) 4���� |!H2 �dR
 g^&��! 8�R :	P#� �U �> �OM> ,i�hB� �&/!  
��!*����� �.UY: :�7L \/�w 0 s12 &�,  \� | ��V�/ - q�=� ;:� ~ ��yU�� \/�w 0 s12 &�!

�� :�>  
��6��� �.UY��!:  *��P�� s12 &�! ,n(1=�� 0 ����H���� s12 &�! ,�/��� ��� &7=��� s12 &�

��6�� �/d) 8	; ty�� S&3� s12 &�! ,n(1=�� *��P�� s12 &�! ,n(1=��  
 �.UY�� +7��!−^(ha� �M/)−  Ĵ �(y=�  �M.I�! ,�%�Ld ���>)�	K�   
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l�O�!;  4P) �Ld��� ;� J��5; �J���� �	3�(�� : 4h&�> ,�.U> (M> �� �; :���9 4�$f/ �� 4L
 f�! �L�d �� l�d 0�LO�/ �� �  

 - &�! �9�3��� 0 :3�(2 &� ��6��! *����! 4PB�! &�(��� �	7��� �.U> ;^(ha� �M/) �3�w
 ��(%d �9�3��� NOP! ,��y3��� 0 s1/ &1> ,:3�(2  �/ �� *�� ��L ,"�.7=��� �P��YI2 8��H; 

4�! :�m¥��¤��£���¢l  �D(P :��£�  

 �M3� �L�d ��! ^Ey�� ¦�yV2 � u�)!���YIU	 !D �G�
 "�D��3�� �̂ ��]R :�Y> ;  ��532 8�R
 ,�P��� �; ��YIU�� �Y% 4�) �� - ,�P�&�4�  �/ �P��� kYI ,�P�&� ��5; ���� + _y �h �M.I� ;� J</) �

��.��  �LO>  −�	
! :�	; �� 8	9 − ^D��; �� *�3>B� :y��^E *���� ^D��; �� �Ld! ,S��y��! :
*�(�B� ^D��; �� �Ld! ,��&y�� : ;^D��; 4L :�> 4h&/ �OM> ,�I.��� �; �M.��! ~!�3���� ��B�

�P�&� ��53� NOP + _y �h �I�  
mu�w; ��YIU�� �OP,  ?4y=/ f�� 

�	3�� 4P) ?3� *�� :8	9 �d�> ,"�D��3�� NOb 4y=/; dR ,"���7�� NOP :.; "�kY �L �
n u&y2; r�=y�� �OP! ,"���7�� NOP :.; "�uY �L  

�	3�� 4P) ?3� *��!:  l	U� �r ���f2 "�.7� NOP u) F) ?�%,�(��� 8.3� �� ,�%,�(����
"���7�� l	2 ��1� s� ;"���7��   

 �M> p� �U−^(hR �/− *!B� *(1�� ?���(1�� ��� n�Y��:  �2 "���7�� u) N�.3�^Ey��� 8=�, 
S��y��!, ��&y��!  

:�(�! «  − ��; �.;)«− :�� �� p=f� p�� �| p( f� fL �|( ��f2 ��U _�� �&/ ���)�� ,F) ,��� d��3��!: 
���<2, � J<3� �M<3� s>&f/!,  _�]!,���KL! ,��&$� ;�=��� |(�� �MM  ,�M.� ^�6.�� ��(39!

�=��� |(�L, :>�6�> |(��� :�2#/ �I� � J��	
 �=��� 0 ��7/ &� �7%a�, ) s��U7/ -! N uD�/  
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*��� :� f> f# p
 fI f+  p�� f1 p( fS� ��(.�� �OP (5Y=/ �(%(I/ �� ��B ;S(1�� +�9 F)   �.3� S&12−
^(hR �/−  u)  �Y/O�«  �� :%B S(1�� +I7> ,�(2�� &� �UY�� NOP �>�3� 0 N(L��] �/O�� u) �Ld

�UY�� l	2 �	3f/ � f� �M.� �I/  
�Y/O� *�1> «  ��3�« :��� f�  flf� � fMf� f! �f/  f����f) ? f���.�� p� �� p��  _�R  flf.p�f� � fMf.p�f� f! �J��f� � J1f	 p� ���� 

 �Y/O� u) �OP 8.3�>«  ��; th)«  ��;! ��B� 0 s12 �� �UY�� _)«  E> ,D(�(�
 ��; ^��� 0 ��] �M.� |�V/«8�53�� itI�� �UY�� �.3/ ,   

!"�����" :%) ���:  ���V�� �� ��;«  −�#�
 ��L−   
*�� :�� pI�/) �� f7  p�� f� ���  f) pS   prfUY�/?��J; �	3�� 4P) ?3� *�� : ) �I�/ �UY�� NOP 4P ��; �	3f��

*�� (� :%B ?�I�/ - !) \f	��2 : ) �I�/ :%) 8	; *&/! ,�.UY�� �f5�; S&; 8	; *&/ �OM> ;rUY�/
*�� �dR �I� ,i�h) ^�� \	��/ :"�7I�/ :%)"�OM> ; -!): Y�� �5; 8	; *&/ �; (I2 ��)! �.U

�Y/O�  Nth#> ,� J&�) l�d &3� \	��2 �� ��) *&/ �Z ,�� f���� « �7I�/ :%)  
 ��/a� ��UL 0 �	7� 0 "�/�!��� ?3� 0 ���! −S _&12 &�! − �Y/O� *(� « :

"!����� l�d u) :�UZ u&� : �4�� "(�/ !) 4U1�/" _�9 �/�.I�� 0 (M> ,*�� ;} : 0 �I� ,�7I�/
 r/�yU��� ��� "!)"  ���	3�� *�� ::�(�: " "(�/ !) 4U1�/";  

♦ �Y/O� � u�R «  *(
��� �� l�d s�
 −�	
! :�	; �� 8	9−  �"!)"}(��� �OP!  ;  
♦ ��; tV�/ ) D ���/ �� :%) !) «  ��; uB ,4fU1�/ :%)«  ) D ���/ �	> ,����� :%) �	3/ �L

:� *(1/ : fl%R 4U1�U
  
�	3�� 4P) ?3� *��! :- �I� ,43�  �Y/O�« *�1> ,tV�� 0 :� �J%!d#� �I/ �� :" !) 4U1�/

"(�/"����� �OP 0 *�1/ ) �I�/ �� �LO> ,"(�/ ) � u�R! 4U1�/ ) � u�R 4���� uB ;  
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/O� *(�! �Y«� :� �̀ ���� f�fB��� f@p� f� �JK/ �& f���; `����B�:  `f����/ �U�� �P! ,�w(	��) s��
N�.3�> ,�b : _&� pZ �U ��.�� �; �JK/&� : −�	
! :�	; �� 8	9 −,  ��UI�� 4P) q/D��) �� (P @��

 �\ _1=� �q/&� ��%R! ;FD�MU�� �� @��!  ��.�� �; −�	
! :�	; �� 8	9  

(ha� �M/) 49�=��!���	7���! �UY�� ��� 4G�=�� u) ;^ : ��; �L« ;! ��> ,����� (P
 ��� S�D �UY�� * u!) u�> ,�L �OL! ,�UY�� +	hD "�� �d�> ,���	7��� 8	; ���53�� �UY�� 4h&2 - �

 ��; "(� &3� +%�L SE
a� ��/D 0 ���53��« ,�P! �.UY�� 0  �;�w �; S(1�� l��!) |!�h
 ��K;«  

q/&=�� 0!  ��; u) ;^(hR �/«  �� *(
� ��=9) l�OL! ,�.UY�� �� ���	7�	� �f. f�f)−
�	
! :	; �� 8	9 −  f) ���> f�f.�.UY�� �� v�.	� �  

�.UY�� �� �.�fB� S(��� D��) � f�>:  ���=y�� xM.�� :�	3>{;  �� *(
� ���=9 u�> − 8	9
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! :�	; �� −  f)f.� ��� � _��  

 *(
��� "�� &�!−	9�	
! :�	; �� 8−  �
 +�1� �I�_. f�B� D��) � f�> ,:U ,�.7��� :�	3> �.
���=y��! {  f) �(%�L�� �.��� �(2��! ;,����
 +�1� �I�  fB� D��) ��>f.� :�	3> �xM.�� ���=y�� 

{  
 ��	7� i!� :=�=9 0,  ��.�� u)−�	
! :�	; �� 8	9− *�� :� f) S(6.��f.� ��  �d�> ,���7	�

�� +�Pd. �%)! ,& f;(2 �� ���7�� 82) S(6 f)f.� ��  ,!&;(/ �� ���=9) 82) �+�Pd �d�> ,���=9B
 f) ���=9)!f.� �� !&;(/ �� �U�) 82) ���=9) mPd �d�> ,�U�B� ��.�� 436> , −	; �� 8	9� :
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!− B� 8�R :��=9) ��7%:��=9B :U�7.L ��,  ���7�� 8�R S(6.�� ��7.L!  
 ��1�� ��� *��$ :"! :��$U�� �OP u) S(	3��� �� −^(hR �/ �OM� �(M�U%�! −  �� � u�B� ��3/
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 �OP!−^(hR �/ − (�(1/ \=�� 4P) 436/ FO�� (P :(P ��B� 0 \=�� uR :� xM.�� OhB�
 ���=y��{ ��=� ��DB�> -R! ;��DB� &�) �OP , :� 4��
 -  

 fD��) �d�> _�B� " fB�! ��E7�� �f.� _H3��! �^:  �� *(
� �.
! �� ��UI� l7�U2 ) �M�	3>−
�	
! :�	; �� 8	9−  ���=y�� �Mf> 8	;�> ; fB� :�> �OMf.���B� NOM� �  

 �Y/O� q/&� �� ����� �OP 0 ^�(LO��� q/D��B�!«  N���h�� \u	3U2 − :�	; �� 8	9
�	
!−  �;) g�(� �	
! :�	; �� 8	9 :2�>! &3� +3�!  

AA  S: F_ER F$ 7!
 p  CM CX : B� C! C� CsE�� C3 EJC� FUE� B$,  FUE� F� CL , H�B� C$ H= F$ C@ � CjBy CL : D7 CM� C� ChF C�  CR FY  CY C3 EJC E��
 Hz C�B�*   F= F$ D��� C�� Cj CX C� CL : B?� C
 D~ C;*   FUE� FM : B?� C
 PC�C�*  X CM C: B?� C
 D~ C;*   FUE� FM : B?� C
 PC�C� *   CX CM : B?� C
 D~ C;, 

 C6 B?� BXJ FO C@ Fi� B_ C%C� F� D�B[ D� F?� P  C! C� E  B�  C
 CO D� E�  BR C� D_ C� B� *   FUE� FM : CUE�C' QB� F� B� CsE�� C�E�B�,  F\ER F�3 EJC E�� 
 C6 B?� BXJ FO C@ E7 B� F�C# E� B" CO E_ CM C
 Cg F�B� CmF' QBR F� C" E�C� D� F?� P  C! C� E  B�  C
 CO D� E� ?QB� ChER C� C~CL ! FUE� FM D�F� : � C\ CY  C�

 D��� � CjBy CL ;F�F�CK EOC' C
 B�E C� C! FUE�C� EMCK CL ? FV C�C�E�� F� C�E� C\ F� F= F$ p GG*   

*�� ;� J��) �I=/ �&.� :�� �� f; f� f6p�� fS p(f/ �+p� ��,  �@��� f� �4 �� f� � fd��f> −�� :>�3/− �+p	 �1 f> , :
 ��� f��D �f. �P � fP fS p(f� p�� _�f�� f� fM�� f�    �4 �� _��� fc� fd f*� f1 f> : ��� f! _E fL  −- s1/ −    �+p	 �� : ��� f! 8f	f� −s1�
 −   *� f�: 

 ��� f! _E fL−- s1/ −    �+p	 �� : ��� f! 8f	f� � ��(M�U%� �/ ^(hR; �L &.�� z	=/ :%) s1�
 ,�Y/O�! « 
z	=/ :%) �� s1/ , �L! u�� l�d ,�I� �!�5%� �d�� s�!?!  �� f*� f� : ��� f! _E fL,  ��� �*( �
 f� �q/ �& f=f� �:_%�R

 f9 _	 ��� 8  f; f	 p� �:  f! f
 _	 p�  _& f� �:��. fZ ��,  �&.� *�� 4P :- ?��! 8	� ! _�! S(1��! ,�.7�� ��B &.; (>�
 f� ,�.7��*(1/! z���V�/ �L �(�B� 0 �5.��! :� �M� ���> F)��� 8�R ��B� �L � u� : � u�� �I� ,s1�


:� *��! 4���� �OP 8	; m<� ,m<� 4� ;z�! �.7�� "���� :� f+p%f) ��� �@��	 f6p�� f@p����� �� ?�d�
*�� :�� fl�Y��� fh�) ��. �3 f� p7f2 �S p(f� p�� �Op. �� − �/�!� 0! :z	=% �.3/ ;lY���) −  ��� �*( �
 f� p��� �:fU p3 �� f
 p&f� f!
 f9 _	 ��� 8  f; f	 p� �:  f! f
 _	?��%� fMp. f2 fEf> �!��*�� ,� :� �+p	 �� _� �Z :? �m f< f�p�� � fO fP � f�� ��7Y.� �+	� �.3/ : ��

 uB ?m<��� �OP �L�=�� &.;! ,S(�O� m<���c�&U7��� 0� :*�� �� :��  f�?m<�	�! l � 8.3/
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*�� FO�� (P �Y/O�: ��  fl� *�� ,m<�2 - ?m<�	�! : �Y/O� 4���� �d�> ;:�#
) :�	; �+	��#>
«  

 � f; f� f6�� −^(hR �/− : ��I�  ���>(I�� �� m/�� ,~ ��$  0 s�! �;�6�� S(/! ;� gs��) S  ��ZEZ!
^�6M�� ��, 0  ��K; ��,«, ��K; �;�w �; (>�=.��� m2�I2 q�� «  ����B� 0

 ,����B� 0 ��- �! 8	; �!��Z!0 �P�KL) �L!  �>(I�� ���) ¬�3�� �� &�3
 8	; �!��K> ,�>(I��
��K3� « , ��K; 8�R �(	
�)!«  �� JE
, N( u�d! ,:G���) ��! :.� �(��%, :�> �(�&�!,  �( u�d!

 �(�	w! ,����B���K; 8	; ��B� 41K> ;:�� u�; * �H3/ ) «,  ,�! �6> ,�!�$U	� N����) �;&>
�M.�:  �/!�3�«, ¬�3�� �� !��;!, ¬�3�� �� &�3
!    p]�>  ,�P���! fU f( F)��� �1U
�! �!�

 ��K; �1�/ ) 8	;« ���) f�*����� �-�P z_�#U/ )! ,�M.L��) 0 N,  �/ )! k�( 0 D�M6�� 8�R �MM
~��wB�  �MU=	
) �(7��! ,�>(I�� 0 S(1�� l��!) ��K> ,�>(I�� 8�R ¬�3�� �� &�3
 s��>, 

�(���! :��! g�I�� �M;��U�� �L! ,N��� � J���) �(�	w! ,�>(I�� ���(�� �OP 4h&/ -   :� *�1/
:� 4�1> ;� f; f� f6��: "�;�6�� S(/"   �&.� ,q/&=�� �OP s�(> −��� �� :.; N���)! :���! − 

)� � u�� }E7�� �(7�� S(1�� �-�P u) i�(��h!  �&�3
! *�� ;SD�� : ,���&�� n��MU
! *�U� s1�

�Y/O=> «  ��	; N&.;  �� *(
� ��−�	
! :�	; �� 8	9 − *�1>  :EL ��!, s1/ ��! *�1> ,
�&.� :��! 8	�, s1�
! �Y/O� *�1> :EL ��!, s1/ ��! �Y/O� �u�� �Z ,) *(
� th �� l�d u

 �� −�	
! :�	; �� 8	9 −¬�3�� �� &�3
 �6�#> ,�Y/O� *�� ��L ��B� s�! &�! , �; �M��U� 
 ��K; 4
�)! ,�.UY�� �7L! �./&��� 8�R s��!«  ,+�(�� l�d 0 �.UY�� "#Y�%�> ,N��� � J���)

 k�$�� 4P#> -R!  k�] 0 �!��U
�B� �OP �.U> �I� ,�P"#Y�%� ��  

:�(� :�� �	 f6p�� f@p��� f+p%f) ��� �@�, ? fl�Y��� fh�) ��. �3 f� p7f2 S p(f� p�� �Op. ��!��; .3/� 0 lY��h) ��B� �OP  
�/�!� 0! :�� �) f� ��� �Y fl�� �) F) ; p���M.�� ���> z	=�� ^�KI� ;���B� (P �OP! ,l3� ��/B� �7  
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  _�! �(%�L z	7�� u) ��� ;^(ha� �M/) �ZB� �OP 0!I/ �	> ,¬(y.�� &.; ��>� (� k&1/ �(%(
 \/�w (P �OP! ,¬(y.�� 8�R �MG��W �; (3��/ �(%�L 4� ;���o� -! ��(PB� -! zw�(3��

��E7��   p"Oh) �dR � u�)  g���> m�
 l�d u�> ¬(y.�� 8	; ���o� �/&12 �I> �hW � J1/�w ��B� 
 �*d!   ���KL s�! &�! 0 �/�h#U��� �� �(�� S&;(¬(y.�� &.; ~;  

I�B� �Y>¦.�� �	7��� s�7/ ;S� :� 4�3/ ) 8�#/! r/�y�� r�=y��; 
 ��Y.=�� s�7/ −EK�−  ��.�� u) −�	
! :�	; �� 8	9 −:  &.;! �(L��� &.; :/&/ s>�/ �L

*(1�> ,@�$�� 4K� }�=9 q/D��) 0 `
!B� &M$U�� �� S��1�� &.;! �(L��� �� s>��� :-    ,-
s>�) - �%), �DB� ��7/ �M<3� 4�; �M<3� *�� 8U� :?���/ ) &/�/) ?s>���� &/�/ �d��!  

 *(1/! −EK� − �I����� : 0 q/&=�� s�7�> 4 �
��) 4�  �(L��� 4�� �G�� �%)! ?��) - �%)
l��� S��a� #w(� 0! ��=�=y�� : ��.��u ) −�	
! :�	; �� 8	9 − 1/ �L*(1/ ;?� :-   -  

 �3>�$�� �#/!− JEK�− �.�� u) �	3/! � −�	
! :�	; �� 8	9−  �=.�� S(/ -R :/&P r�d ��
*(1�> :/ 4�� r�O% ,-N&.; ¦.�� }(�! s� ,�=.�� S(   

/!# �	�.=�� � −EK� − !*(1/ : r�=y�� ¦.��� s�7/! �G�� �%)! ^�7�� 8	; ?��) �%)
 ��.�� u) r/�y��−�	
! :�	; �� 8	9 −: N�&9 8	; i�7��� 8	; 8.���� s</ �L, *(1/! :-   

-  
-  l])z	7�� x� �� @�� �OP u {  
 4�! H; �� *(� �F�3]B� s�7/ ^&�13�� 0! :�m� �}��|��{��z���� �yl �:w :��  ,

�m� �g��f� �e� �dl �l	��� :�¹� ;!*(1/ :0 �� ,- ! ,�I� 4L�m�|l �.3/ :8�(U
� !
 ��.�� *��
 s�7/ −�	
! :�	; �� 8	9− �/��6	� : ?�� �/)*(1�> : g&�B ,(6/ - *#7/ ) : �/)

�� ! :%#L) �� *(
� �� S�I�B�� �	;−�	
! :�	; �� 8	9 − !*(12! �M3�9#� �/��6�� ��$2! :
*(1�> ,���7�� 0 :� ��)?�%� *(1U> : f%)+ �� *(
� ,�	
! :�	; �� 8	9*(1�> , :� �� p;�M1U;  ���>

�.���� ,�#/ F�3]B� *(1/! :- ! �+.L (� ?��$2 z�L ;�M3�9) �+3�1� �P&.;! 
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� *�� �� *�1� :��� −�	
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� *(� 8	;! �� *(� 8	; S −�	
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*�� �� � u�) ,l] : �+3w)! �+3�
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 �=%! −^(hR �/ − 3% "�O��� ��H�� �OP 0 g�>(w 0 ��  ,�K �L ��%&�� 0 (�	IU���! ,��5;
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! �U.7� �I�	3> ,� J��KL � J>EUh� i��7> F&3� �I.� �
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 f+��; �D �d�> pF)  �� 8�R _�h�) g�I  g�I> !)  g^&�1; !)  p%�> �> ;��B� z	
 8�R ,��� u&1U��� 8�R �5
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 �.�	3> −^(ha� �M/) − r��y�� �.Y	
 �D#� �.7��! ��UI�� s� �D#U% ) {   

 �� 4<> &3� �.7��! ��UI�� -R ��B� s�6/ �� ��! �Z ��!! −8��32! :%�=�
−  

 �M�! ,�3��B� ��GB� 4<> �.>�; �dR − k��! ��3I�� −  �4<>  ���5; ��B� 8	;;  4<> ~�3%
 +��Z �� ��3.�� �Y�.� ��) S��a�−:���! :.; �� ��� − @%) �� l��� S��a� 4<> ~�3%! ,−

:���! :.; �� ��� − �3>�$�� @/�DR �� &�=� S��a� 4<> ~�3%! ,−:���! :.; �� ���− ,
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 _*D �� SE
a�  g&��! 4L �L �dR � u�) ,s�U6.
 �.P ,4��&�� :�	; *(1/ : - mPO��� �OP 8	; �%)
) _2e�
 ;� J&�) :L�2 8	; ml�d )�(�: 

♦ �M.� : g��KL c�2 ¬(y.�� ��;  �S��R &�(/ �� :%�> �M	L ¬(y.�� s�� SE
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♦ �M.�!: B� n�e>���;  s�! �� s1/ 8U� g��, 4�� � &67��� 0 0 ,S��=�) &��7� tL
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 �Z ,��GB�D(1/ B�*�1���� 4�.�� 8�R ��  
 l] - �OP!−^(ha� �M/) − ) 1/�Y2 :�>� ����  

�.	� �dR ��):  _�� �dR! �M�e=%! �.U�G) 4<> ~�3% XY=% �%�> ��GB� &�) *(� ��� J-(� �.=
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  C�C'  oQC�F' C
  F7E�  SVE� C; QBL  q=B�  B� F$F'  C� D� C� * GG  
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 BvERFv E� FM C�J F%B#C# E�C CL ,� b_C�C' C�JFRC# E�F� C	 FiF�u]�� F5B#C# E�C� C
 C�D BR  * E� Fh CLJF FO �JF� D� C! E_ CM C�BxCR C�E�� C�J F" B�C# E�C� E� FY  C"CRE C� CL
 F�CvE D��� F�Bh BL C� C6 EjB[ ; B�JF# E� D>�B� : E� F} B� EYC' QBL E� F} C� C� Cm E_ CM C5 B� C"E�� D�B[*   H=B�C� CgB� Cj C
 , C�J F$ F� E�C CL*  � CjBy CL

 CRE C� CL , CI C� Cm C3EK D��� �
 Fz C$ F7E�� P C� B! FX B>ERC CL ,cC~ Df�� BU C" BMF' EjB[ C�J F� uf�� C�
 uJ C�F� BXC# B� E�B� C�
 u_B�F� E� FY  C"
 C� C:� C\E�C	 F� C; C� C� EJ C� CL ,Bz C"E�� QBL F5E� B"E�� F:
 F\C�  C" C; C:�Cj B?� u
 F_ C! F&� C@ � CjBy CL , E� Fh D�CK CL C�C� E� C� E7B}C� C
 ; CgB� EhC� PD#

 E�C� B�B#C� E� C� QBL F� C� C� E�Bh�B�F CL B& B_C B� F?� F� F�F# aGG *  

� "��E; 8�R ��(�B� �� N&3� ��! ����� �OP�	7� S��a� D��) ;itI�� �;�7�  $
 k���/ ) �PfD�!) �U�� q/D��B�� u) � �;�7�� ��� "��E; ��:  0 !�KI/ S!��� u)! ,S!��� ^�KL

���KL s�! ,��H�� �hW  rUY�2! ,(�	7��� �M�> �yU./ itL ��=	� ���	7��� ���! �M.�� 4y=/
SE7�� :�	; 87�; *!H%! *��&�� |!�h 8	; J��E; l�d �L l�d 4y� �d�> ,��.��.�7�  

 q/&=�� �OP �Y>−�.3� FO��−  ��.�� *(1/ −�	
! :�	; �� 8	9 − :� 8_U f� �� f;� _7�� �S( �1f2 f-
 �S! ���� f* �Hp. f/ ��� f\��� f&�� p!f) �n� f� p;fB�n��;B�! , :m	� �� �m/�� �&	� �P,  �myf� (P! ,S�$���  gN��� 

 g^��KL z�y�� 0 -R z62 -����� ��KL ,N   \f��D *�1/! ,\���D ��)! −B�!ry>) * u! − : �s�(�>  ����
�</) m	��M.� �
� 49B� 0 (P! ,  m	� �� ��/�� �3�(� \��D! n��;B�  
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:�(� − 8	9�	
! :�	; �� −: � �S! ���� �+f�� f� : f! �f.f.p�f� �(�	 fh�_.�� � p(f� f
 f�/ �O_�� f�p�f� ��/�!� 0! , :
� �� �
�.� �(� ,� f�/ �O_�� f�p�f� f! �f.f.p�f� �(�	 fh"� p(f� f
"�! ,� �� �
�(�; 8.3��:  p� _7�� �(	3>S!��� �� � p(f� f7> ,�  

�(� �
! :S!��� �� �(�� �
 F)  �M.�� 4M>� ?~EUh� �%) r�=y�: ��B ,�M.�� ~EUh� -  �� �(� �

 f
 �(%�I> ;S!��� �� �(%�I> ;S!��� p� f� f7> �(	2�1> ,���	7��� ^��h �� �(=�9#> �(�	
#> ,�J� p( �� �

S!���  ���	7�	� (�(1/ ��#L �-�M> :.� ���! �..�� �(	h�U%) �(� �� ph�) ,�M	2�1% �.7.� � 8�#> ,
(�	7���  
 :�(� −�	
! :�	; �� 8	9 − :�� J&f�f) p��Mp� f	 f; ��� ��(�U f/ f- �q�	 �Z �S �H fMp.f� f>� ,��(U�� �M�M	�/ - F) ;

 gm%d �� ��2 � f� -R! :�	; �� ��2  k>(/ - �� u�I� ,��YL �L (�! ���Y��! S�H�-� B ,��(U	� �M1
 �̂ ���L z�H�� �� �(%O�� �G��L ��  

 _Yy�� 81U�� �d�>� 4�) �� -R _�Y/ ) �	7��� 8	; fS �� f�! ,��; T�> r�9)! D�M6�� �_�3f2 
 k�Yf/ ) ��) ,!&3��� ^&�I� 4�) �� !) ,��Y� H�=U/ )  s�,(6/ - :%�> �p� _Y _y�� ��1U��  ���	3�� *�� :

"�1�R ��1��� �Y> ,�(	y�U
�� �(	2�� R ��) �5�� 8	; m	�! ,���	7��� D&; _4� �dR -R 8	; J�
���	7���" �(��� , :S��=� @�� �OP  
dR;  g*�(�) 0 -R ;�(%O�� �G��L �� ^���L ��Yy�� ��1U�� &.; z�H�� �� ���Y�� �EZ: 

1*  _�=U/ )��6�� �� i�h) ��> 8�R �7%a� H  
2* ���=�� ��%�K�� : Ĵ &�I� ;���Y�� �M5�/ ) ��YI	�  
3* ���=�� �K����K :U
-� ���	7��� 8	; 8$V�/ ) 8	; ��1�a� 4�) �� ��1��� _�Y�> ,*�y�

	7������, :�> |�� - �OM>  
 q��K��!−�1�1=�� 0 −  �;��� 8�R !H�=U/ ��B ,��> 8�R !H�=U/ ��(L �� (P

���	7���  4U1�� �� :7Y% 8	; � J>(h !&3�� �� �	7��� �Y/ ) ��),  u�> ;�ZEK�� �(�B� NOP ��� ��
�(%O�� �G��L �� l�d  
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�:�(�� : f�_��.���p. �� p7�� f( �=�UfU pYf� f>�� ,�M�(1� �	3�� 4P) ?3� �M��<f/! :"�.���.�� p7��"  ��/ !&�
�.3/ ,^��h): " _�.���.�� p7���" !"�.���.�� p7��"  ,S!��� �G�&� �5;) �� �./&� �P! ,��M�� 4�� ��/ !&�
 �M�
� �L"��%H��"  !)"���%H��"tLB� ����p. �� p7�� �M�H.> , � J�(
 �M�	; 8.�! ,S!��� c(	� �� ;

S!��� ��9�; �M	3� �.3/ ,S!��� lp	 �� ��D �M	3�! ,���5;  
�/!�3� ��, 0 ��.��.�7� rU> (�	7��� *!�� &�! «;  �/!�3� D�� q��«  �$��

�P�H� �/!�3� �� &/H/ :.�� �I� ,�M��R 4y/ ��! ,��!D \�<��� ©	� 8U�  g��6� 3�!:  �� "�D�

y�� ���L���=;  �(/) (�) �M.�« , ��; ��� �M.�!³ , v��; ��� �M.�!³ , ��� �M.�!

���H�� ³, ) ��6�� �OP �I> g��� *! �./&��� NOP !H�/   
� *(
� u) F��V��� r�=9 0 +�Z &�! �−�	
! :�	; �� 8	9 − *�� :� g��� * _!)  !H�f/

�M� ��(Y�� ;�y�� �./&���y�� �./&� �P NOP! ,  
�Ld &�!  ����2 ��� SE
a� A�]$ ) (P &/H/ ��� u) ��� l�d �Ld l�OL! ,��� * u!

��KL $  
l�O�!;  A�] *�� ��L �M�> (�(1/ ,�/!�3� �� &/H/ �; (uYI/ �;��6��! �.7�� 4P)

 ����2 ��� SE
a�$ :"�M��7f%-! �M�=%-" ^���3�� NOM� �(M�U%�;  J#�h �M�MY/ v�.�� ?3� B! 
"-! �M�=%-�M��7f%"��&�) �� �M.; 4 �1�% ��> ,��&�) �� �M.; 4 �1�% ���> F) ;,  0 41�% ��L

�M�7f% -! �M�=�% - ;EK� ^ _� f=�� �3�(�   
 ;:	�) �� ?f�p� �/ ��� s�! �� ��&�B� �� :�>! ,:� m f=�/ �� "�.7=�� �� :�> &/H/ �L R!

�OP 4K� 0 ���	3�� *�� �I� : f7�/ -! :�	3> �?f���/ �m �
 - ;:� FO�� ��6�� v)� 8	; �L :%) ��
0 +�Z &�! ,�./&��� NOP iH� r�=9  F��V���):% �M� ��(Y��  

 ���	7��� "-!�=� +3��U2 �Z�,�M=UY ��	7�� ��, 8�R s1/ �� l�d �I� " Q�K�� &�=�
Q�K�� D��� ��" � �(M$� (P! ,���%��K3�� �� "�h &�=� ��	7��" J$�� D�� q�� , ,�M=UY� �

��Z! ��7�h! s�
 S�; 0 l�d! :/&/ 8	; �� �M=UY> ,^�6M�� �� �G��;  41%! ,4��.1��� �M uLD
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 �}�(�) 8	; �Y7��  fPD ,t�� 0 *���) �ZEZ �>�7� 8	; ,���$h i��) �Z ,z�KL +/H� m$V�� �
OP 8	; �Y7���  NOb! ,��� 8�R ��� �� �M	1% 8U� ,m$V���	�=��  _I�2 kcD �� �  �� (y=��

��UM�:  ��.��.�7�! ,t�� �M� ��! ����� �M� ��−�M.; �	
! :�	; �� 8	9 ��.�� th) ��L−  �M�
 �m%��  �m%��! t�� 0  ��
 �L! ,�=��� 0  u) ��(�  ���	7�����%R  i u(1U�> ,t�� �M� �� (2#/

� �	�=�� NOP �h &�=� ��	7�� 43> � u�� �I�  ,t�� �M� �� S!���� �� � J</) �P�� ,�=��� �M
�=��� �M� �� �M uL&> (�%��K3�� �POV2�! ,�./&��� NOP :/&/ 8	; �� rU>! ,S!��� l�2��> ,

�; J��9  �
! ,���E
a� �>EV	� u��� + "*(�%�U
�" ��.��.�7� S(���! , �� �H� �P�*(�.�
 ,
+3 u
(2  

 �M5/ �I�−�	;) ��!− i�h) ^�� S!��� &/ 0 s1U
 ��) F&/) �� S!��� �POh#/! ,
 +u�D q/D��B� uB ,���	7���8	;  _)  SE7�� :�	; 87�; *!H% 4�� ,��H�� �hW 0 (I/ �M=U>

4�	1� l�d _*&> ,8	; (�	7��� �M=UY/ �Z ,S!��� F&/) 8�R D(3U
 ��)  
 l�d ��! − JEK� −  ��.�� *(�−�	
! :�	; �� 8	9 − :� �;K/ ���h v&1��� +�� ��� ,��

��=	��� |!�h ��K/ ���h! �S!��� s� *�U1�� F)� , rU>! ,��.��.�7�� rU> ��=	��� |!�h!
*��&�� |!�h ��.��.� p7���i�h�� ��E; ^&��! 4L �.3/ ;;  ���E; v&1��� +�� ���3>  8	;

 �(�!! ,S!��� s� itI�� ��=	��� �(�! 8	; ��E; ��K/ ���h! ,�./&��� F) ;��K/ ���h
 ��=	��� |!�h 8	; ��E; ��.��.�7�� rU>! ,��.��.�7�� rU> 8	; ��E; S!��� s� itI��

*��&��  dR; ��K/ B ;��H�� �hW 0 (I/ l�d ��./&����  ,o� 8U� � f� pV�2 ��! � _�V�2 ��
�J���� �OP *�, E>   

s��6�� �� ��� ,Q���B� :.7�! ,:.; +I
! D!�D (�) N�!� q/&=�� �OP  

�; ���� �� ^��
 �; s>�% �� ��U;, *��: " �+.L s� *(
� �� 8	9 �� :�	; �	
! 0 ^�H� 
N�2#> S(� ��  ��4� ������ �M�	; ���Z ~(y�� N(1>�(> &.; ��L), �P! S��� (P! &;��, :U�2#> 

+�1> �M.�� :.��! +5Y=> :.� s��) "��	L, �P&;) 0 F&/, *��: �!H�2 ^�/H� ��3�� �M=UY�> 
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��, �Z !H�2 v��> �M=UY�> ��, �Z !H�2 S!��� �M=UY�> ��, �Z !H�2 *��&�� :=UY�> ��� *�� 
s>�%: �/ ����, - i�% ) *��&�� |�V/ 8U�  �2rUY S!���"   N�!��	7�  

 ��H�� �hW 0 !�KI/ S!��� u) 8	; *&/ �.3� FO�� q/&=�� �OP �P�5> − R �.�2#�
 ��L
q/&=�� 0 �� ��] −,  ��%&P ���	7��� ���! �M.�� (IU>  �&; S!���! (�	7��� 42�1/! ,r	9! �!�, 

��� �&�2 �Z ,:�	; !�yU.�> �6�� ���	7�	� s�62! ,S!�#2! ,�(�  g��6� ���	7��� 8	; �Y��, 
 ,z�) ��U
! �G��372 ©	�/ �PD&; u) F) ;� JY�) (%��Z �/�� 4L +=2 ,�/�� ^�$; �U.Z� +=2 ��5;

� �� m/�� s�6�> ,m	� ��1� n��;B�� �(�H./ 8U� ,SE
a� ��/D 8�R ��Y��, (2#/ ,(�	��
 ��#/ ��/a� B ,�./&��� �� ��6�� |�V/! ,SE
a� 4P) �M�./&��� �� ��6�� |�V�> ,�M��R �, �

c�d S(/ T�B� 4P) ���h �� �P!,  �(�	 pV�/ ) ���	7��� �� S!��� m	w �$�6�� _~�y2 �dR 8U�
.�� *(1�> ,�P(	2�1�� ���	7��� S!��� ���! �M.�� �(�	 pV�/ ) F) ,�M.� �(�� �
 �/O�� ���! �M

(�	7��� : �% - u	V �*�U� s1�> ,�.%�(hR ���! �I.�� �  ��Y�> ,&/&]  ���� �� �q	Z  -! ,���	7���
�OP �� ��(U	� �� �M1>(/   ��;��� �e$2! �R ,����� -R s��2 -) ������� ��Y�� �� !) 4fU p1�2 ) �

4 �y=U> ,m�	 p�f2  ��	U1� I2! ,��>���� ��� 4�	�� fH6=/ 8U� ^&/&]+f	�U �� &� +we]� �U�� ��Y�� (  
 ��;��� S(1U> �� S(��� 0 i�h)K� ��	U1� 4y=U> ,4fU p1�2 !) ����� -R s��2 -) �e$U> ;Q  8U� ���5;

+we]� �U�� �YG���� (I2! ,��>���� ��� 4�	�� H6=f/ +f	�U �� ;"&���) &�  q��K�� S(��� 0!; 
 J�	U1� S!��� s� (�	7��� 4UU1�> ,����� -R s��2 -) ������� ��Y�� �� �;��� �e$2  8U� ,^&/&]

��&M$�� ��h �� �P! ,+	U �� &� +we]� &� �U�� �;��6�� (I2! ,�M.�� 4�	�� H6=/   S(��� 0!
s�����; �R SE
a� 4P) �� ��1��� ?M.f/ ��	U1� 4y=U> ,�P!&; 8  �D&; 4U1�/! ^&/&]  �� ���L

 u) -R ;���	7���  8�R �P���D) �(_�! S!��� �7I%� �d�> ,S!��� �7I./! ,���	7�	� �y.�� mUI/ ��
 �� z�) ��3�
 0 �P! ,���	7��� ��� �� ��1��� S(1U> ,��.��.�7 − 4��! ,��3�� �� ��R 4��

 �� �� ��R ��	7S!��� �− pU�> ,3� ,}E7� �(	2�1/ �� ,c�.P �(	9! �dR 8U� ,��.��.�7� 8�R S!��� (
�M7� �(��/ ��!; �(��� ��%R! :"tL) ��! �� -R :�R -"`17�> ;  E� ,�=��� �M� �� FO�� m%�6��
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*�U�! ��%�Z ^�� �(�(1/ �Z :"tL) ��! �� -R :�R -" ; �Z ,t�� �M� 8�R FO�� Q�K�� m%�6�� `17�>
�K��K�� (�(1/ :"tL) ��! �� -R :�R -" ;> �M� | f�Y��> D�! FO�� rUY�� (P �OP! ,(	h&�0  �OP

q/&=��   
�%�����  (�7U1/ �P ��.��> ,�&� ^��KL �%��� (�	7��� �.�/!,  _	; &� 0 �MU=	
) �(1

(U/H�� ��6]); �M�> ¶�y/ 4�� ���P 8	; �M� 4uK�U/ ���$��� �dR :" uR 0 |�h &� *��&��
�I�	P)" �G�.��� �; (3���> ,−?*��&�� |�h &�! �G�.���� !&/�/ �d��!! − ! ,�G�.��� (Le/
 l�d!*(1�� 4w�� ;�M�	; �OI/ ���$��,  (K3�/! (3���> ,*��&�� |�h �� v��(> ^�$;

�M� J�3�	w  �.�� *��� −�	
! :�	; �� 8	9 − :�QR  fB�W ���
)! ,�P���
) ~�; �(�)! ,�MG�
 gv��(> ��h �P ,�M�(�h O��(/ T�B� �M� 8	;�  !)��� ��h  gv��(> 8	; �M� T�B� O��(/�  

 :��U1� !&3U7/ ,:��U1� ! �&�3��> ,�M�(9! &3� *��&�� |�h S�$�� (�	7��� ��� �dR 8U�
T�B� ~(�/ :%) (�	3/ ��B, 2! ,^Ey�� � �<=U> ,�./&���! �I� 4h&/ - :%) -R �P ��.��> ,S�1

 87�; *H./ ~(Yy�� ( uYyf/¨  −�� ��] R �J�/�� :�!H% �; �	IU.
!− *�1> ,N(>�; *H% �d�> ,
�P���) :"�� }!� �/ ! k4y> S&12"S��R (I�� :� k&1/ ,  �.3� FO�� q/&=�� 0 ��� :�� �M _�#>� ;

N�.3�:  fy� ,� J���R �b 8	9 :%) D����� @��! ,�P&��M _�#>� :� F) fy f� & p�^Ey	� s�U�� FO�� �M3  
�P���) :� *�� �M	9! ��	> :"�.� k4y> �� }!� �/ S u&12"*(1�> , :"+%) S&12,  �) ��%�>l� +���" ,

 87�; *H% �dR!¨  ���	7��� S���>(I/  &�=� ��) �� −�	
! :�	; �� 8	9− J�� ��If2 ;  ��B
�	
! :�	; �� 8	9 &�=�  

��� zU	/!87�; *(� (.�� ¨ 87�; *!H% &.; *��&�� (I/! ,¨  JM k�(U��  (=%
 87�; :� \=	�> ,v&1��� +��¨ � �d�> ,v&1��� +�� �� m/�� u& �� ���! , �& �� ��� &.; NW
0 r	��� �!O/ ��L ��d *��&��  87�; :� *(1�> ,�����¨ :" fl�> �� uR  J���� �.2(Y2 ��" ,
 f��/! ,:U��=� :	U1�> ;87�; :L��&U�>�� �Z) i 87�; ���� 0 S&¨, :;��2) SHM.f/!  
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 �.�2#�
 �OP &3� −�� ��] R −  8	; !�yU./ ��)! ,i�h) � f� f� pI f� ���	7�	� 4y=�
 :%)
�ho� �P!&;;  87�; *!H% 4�� J-!) �M> ,D(M��� �P!¨  �P! * u!B� �P!&; 8	; �!�yU%�

*��&�� ���2) SH�� �d�> ,S!��� ; D(M��� �� �P�KL)! −#�
 ��L�� ��] R �.�2 − (3�U/ �	���D ,
 _�D J-�,  f�> ;(�	7��� �M3�2  �(�H�� �dR�6$��! �6=�� *(1/ 8U� ,D(M��� (�	7��� 4U1 : �/

�	7�,  �FD(M/ �OP  p��> f*�32 �Y	h f��� �6] -R ,:	U p� f�&; D(M��� �6] �� :%�>,  ,�M.; ���V�/ -
!�KI�/ ) (�!�=/ ��R ���hB� *(12 l�O�!;�� ��] R �M3Y./ ��! ,���7	> 0 :U;��, �� � 

(�	7��� �M	U1�7>, �yU./!  k!&; 8	; (�	7����P  

!)  ��=�=y�� 0 +�Z :�2�Ld FO�� �OP 4L ��P&�) 0; L�R ,q/D��B� 0 +�Z N�%�Ld �� 4 �
 J��] �LO% ��! ,�	7� 0 !) F��V��� 0 !) ��=�=y�� 0 ��)h � f��OP �; |, �� -R  �� N�%�Ld

!�D ��) q/&� ����h) �M> ,:�	; �.yy%! D �M��5U%� 8	; *&/ ��� �P�.3�� &�! ,�=�=9  
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 )�1%!��  S��a� ND�!) �	7�$ N�%�Ld �� 8	; *&/ ���  

  AA C� H: : B�DR�� F�C] E;C' F3
 u��� C
 F� C! D��� F3JF� C� 

 uQ B9 C�F�E�� F� B@ EJC# E� F"E�� CX CM p C! C_ER B! CM B�C�E�� B7E� 
� E" CX : FUE� B" CO  CXJ FO C@  B?� PD� C6  F?�  B�E C� C! 
 E�D� CO C
  FXJF�C�:  Z F3JF� C�  F� C! D���  F3
 u��� C
  F�C] E;C'  B�DR��a*   CX C� CL  F�C� 
� E" C!  E� BfE�C'  C�  FXJF� C� ,  CX CM:  FXJ FMC'  C�  FUE� B" CO 

 E7 B�  BXJ FO C@  B?� PD� C6  F?�  E C� C! B�  CX CM , E�D� CO C
: " E7B�C�  CUE� FM  CgB� Cj  D�B[  E�Bh BL  b	 CfB�C�  b�C� E@C':  E� Fh D�B[  F�C� E�C| 
 B�DR��  C_ER B! , S�CRE#BL  E� Fh F! C� EOC' C
  b� CM CLB[  C_ E�C� , S�C� Bf F�  E� Fh F} C9 E
C' C
  bc D� C;  C_ E�C� ,Sc D� CL  E� FY F�E Cm C
  S7 B} E� B"B�  S� B# C� C
 

, Sr B� C� C
  Cm C
 H� C� B�  H�CR C� C�  H� C� B" C$:  E� Fh F�CR E�C' C
  E7 B�  B�E� F�  B�JF� F"E��"*  

 C
 C! ER F� p : CX CM  FUE� B" CO  CXJ FO C@  B?� PD� C6  F?�  B�E C� C!  E�D� CO C
  FXJF�C�:  Z F3JF� C�  F� C! D���  F3
 u��� C
  F�C] E;C' 
 B�DR��a *   CX CM  C� C�C� CL  CgB� Cj 
� E" C!  C7E�  B�C�E��  C� CL CX:  C�  B& B\ CY  Fi�B� C�C|� QB#D��  F� C; E\F�  CgER C!  CgD�C'  ChF�JF� C�  E7 C! 
 BXJ FO C@  B?� PD� C6  F?�  B�E C� C! ? E�D� CO C
  CX C� CL  F�C�  F� B@ EJC# E� F"E��:  FUE� FM t B\D��  FUE� B" CO  E7 B�  BXJ FO C@  B?� PD� C6  F?�  B�E C� C! 
, E�D� CO C
  CX CM:  CX C� CL 
� E" C!:  E7B�C�  CUE� FM  CgB� Cj  E� Fh D�B[  F�C� E�C|  B�DR��  C_ER B! , S�CRE#BL  F�C� E$C' C
  B�DR��  C_ER B! , S�C� Bf F� 
 F�E Cm C
  B�DR��  E�BhBR B; C� C"B�  E�BhBx C� C� F� C
 GG* 

         �]�1�� D ��(U7��� *(1/ q/&=�� �OP 0« : �� *(
� �+3�
− 8	;! :�	; �� 8	9
�	
!− *(1/ : � �v�_.�� ��fK pLf) �S! ���� f! �� f;� _7�� �S( �1f2� f�) �(M� "��E; �� u) ��� l�d �Y> ; "���

itI�� �;�7�� :=	���� l�d `p�� �.3� S u&12 &�! ,S!��� ^�KLKI/ S!��� u)! ,�� ,!� r	�y/ �Z
&�f/ �Z ,(�	7��� �M3�S!��� �   

��; l�d ©	�> ¬�3�� �� !« *�1>: ��� f�  �N �O fP  �q/�D� f�fB� ��U _��  �� fL pO�2  flp. f;  fl_%f) � fM ��( �1f2?�� 
*�� �/�!� 0! :"*(12 �� � �yp�)!"*�� , :�� �+p	 �� F �O_��  �+ p3 �� f
  p���  �*( �
 f�  ���  f9 _	8  ���  f; f	 p� �: 

 f! f
 _	 p���   !��; �.P«  �� *(
� �� tV�� s ��
 � u�� −�	
! :�	; �� 8	9 − > ;\� :%) f��	; �_��
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12 �7�h J-�yh �M�> �LO> ?!�KIf/ �M	36/ FO�� �� ,���KL 0 m�7�� ��1�! ,��(� ��1� �<U
�MU=9�M�	7% ��1�! ,   ?@�V�� *�yV�� NOP �� 

1*  J���>R v�.�� ��
) ��) ���y� &3�; +�H% �d�> ���>a� 8�R (;�7�/ ���y� �b  
2* �.UY�� &.; v�.�� #��) ��)!; .�� l�	M�2 �UY�� 8	; �(%�L S!���! ,��E
 �.UY�� &.; �`����! ,v�

�.U> *!H% &.; v�.�� #��) �M> ;�M��R (;��7�/ - �.U> +_	� �dR ,�OP   
3*  _�L �MI]!)! Ĵ  _�> &3�^; *�U1�� 8�R ^D(3�� 8�R (;��7�/ �M$p�� f�7I%� ) 4y� �dR �.3/  
4* �)! S�U/B� �� ;��Y3<	� �J%�7�R v�.�� �7�) �� ��)! �M> ,l�d ���! 4���B�! 4��7�� ��.

:	P) 8	; ��L�� ��Y3<�� 8�R �7�a�! ,�MG�Y3<� �J%�7�R v�.�� �7�)   
5* �7��V��! :*&3	� �ML(	� F k�=2;  �m�
 *&3��! �� �L�=��! ,���� �L (�! :� � _I��/ *D�3

� J�>�L  
�� �KL) �M�> ^D(�(� �7�V�� *�yV�� NOM> �� �4 �1/ l�O�! ,�P ��p��/! v�. v�.�� ;!�KI

 ,�M�> l�d u41/ �-�P! ,�M� �M��I �� �	�! ,?3�� �M<3� �	�! ,�UY��! mG�y��� �MI�	M�2
 ���KL! ,S!��� �KIf/! v�.�� �41�> −�.	� ��L −  ���E; �;�7�� S��� ���� 8	;  

S(��� �OP 0 �Ob �YUI% �.	3�7� S��a� ND�!) �� 4�I�% 4�! H; �� ��] R � J&�! , ��� �	
�;�7�� F&/ ��� S!���! ���	7��� ��� s12 �U�� ��=	��� sG��! �� �N�% pD�
 �� �k�� �/  
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ijk 

*�� S��a�  F!(.��$ : 

AA  C� H: : BX D$ D_�� BI
 F� Fm C_ER B! B=E# C�E�� Bc C�E] C; QBL B3
 u��� BXC� EMB[ 

 B�E C�F� E7 C! qt B
 C_C�E�� Cc C�C# CM QB�C' E7 C!  CX CM ,S�B� C$ B7E� : C�E C� H= F$ C@ Cz CsCL , B� CLJ F}E�B� Fz� C� E" C� H5� B@ EU C$ CY
 D	B[ � C� qs BY F�C� : S�JF� E� C� C7E� B?� C_E� C!  C�,  F� C! D��� B�Cz C$ !   CX CM : C_ C� C� CL−b�B}D# F� C� C; C
− CX C� CL , : C	 C� C! D��� D�B[

 C� C�E�F� C	 PD# C� F3JF� C�  S� C" BR C�B� C� C� E�F� C	 C
 Hw� C� B� *  � C\ C} CY B& B_C B� CX CM D�F� − B3 D��� CJ E%C�  CY D%C� C
 −,  CX C� CL : �
 F_ C!
 FUE� FM , B3C~ EOB4� F= EYC' E� FhC� F� C" EsC� C
 B3C~ EOB4� B= EYC| C�JF� C" EsC�:  CX CM ?QBR E� C� C3
 u��� : F� F;� Cj C_ER B! F�J F} C� C
 , E�C� C�

 E�� D# C� C�JF�B#C# E�C CL ,b�C�B� C� D	B[ F� B$ E� C� C	 B� EJ C"E�B� b� C� E� F9 C�J F"B� E� F"E�� F8B�C# E�C CL , Hc C_� B_ C9 Hc D� C@ BXC# B� F� FhCRE C� C> Fs E%C� P
 F8B�C# E�C� D� F� ,F� C� E� u��� PCR E� C� C
 , SVB� C� F�E C� �= F; ,BzC	 F( CY C
 BzC	 F( CY FzQ B�C CL , F=E D��� B� EJ C" E�B� b� C� E� F9 C�J F"B� E� F"E��

 C� �= F; ,BzC	 F( CY C
 BzC	 F( CY FzQ B�C CL , F=E D��� F� FhCRE C� C> Fs E%C� PD# C� C�JF�B#C# E�C CL ,b�C�B� C� D	B[ F� B$ E� C� C	 PCR E� C� C
 SVB� C� F�E 
 E�C� C	 B� EJ C" E�B� b� C� E� F9 C�J F"B� E� F"E�� F8B�C# E�C� D�F� ,F� C� E� u��� FzQ B�C CL ,�J F� E"F� PD# C� C�JF�B#C# E�C CL ,b�C�B� C� D	B[ F� B$

 B�B�� D��� F3 EJC� C� C; � CjBy CL ,F� C� E� u��� PCR E� C� C
 , SVB� C� F�E C� �= F; ,BzC	 F( CY C
 BzC	 F( CY;  C~ EOB4� B= EYC' F�D B�C� E�BhE C�B[ C_ Ch C� , B3
 C� D_�� F?� F=C� EsC CL E�BhE C� C! Cc C� b� C�C# E� C� C�JF�F# E�C CL , − CX CM  D�B[ : B[ C
 , ChF�E] B� � C�F� C	 CX CM  D� : ChF�E] B� C�F� E�C� −,  D�B[ PD# C�

 C CL ,b#E C� D� B�C� PD# C� E� Fh F� q� C�F�  C" CL E�BhB�C�CR CsB� u� F"C C� C�BxDv��� �JF� C; B:C|� JFRC� u� C�C# C� F� C�
 F_ BsC� C~CL b� Cx E� FhER B� CQB�
 F� B" CO EjB[ CgB� C\ C; E� FY  C"CRE C� CL ? F� CO C�F� Sw� C� B� utC' E
C' F� C� E�F� S� C" BR C� qtCKB� CL , F_ B�� CJE�� F= F$ D��� D	B[ CJ FY S�EKC�B� �J

 F��B� Df�� F� FY Cz CsCL CgB� Cj E7 B� F�C� E;C';  E�Bhq� B@� C@ Cj QBL E� Fh C� C� Cm E_ CM CX D$ D_�� D�B[;  BL E�C CL E�Bh� B_E�C' QBL  C� C�J F�
 b� C� B� C� C� B@� CJ CL Cc C� C� C! C�JF] C�E�C CL , C�JF�B� E�F� C
 *   B?� FXJ FO C@ CX CM− C6 D� F?� P  C�! E  B�  C
 CO D� E�−  :Z  F�B� E!C| Qq�B[

 C� B@� CJ CL F�E Cm E� FY , E�BhB�JF Fm C�� CJE�C' C
 E�BhBxC�� Cz C" EOC' C
 E� FY Cz C" EOC' S\B� C� EJC� B{ E@C|� B� Eh C� PC� C!a E
C' ,Z B�E Cm E7 B�
 S\B� C� EJC� B{ E@C|� B� Eh C� PC� C! C� B@� CJ CLa *   

 C
 C! ER F� p  CX CM : Fz� C� E" C� H5� B@ EUD� Ch CL S�JF� E� C� B7E�� C_ER B! FUER F; *   B& BJ E%CRB� Ci� B_ C%E�� C� CO C
* 
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 C
 C! ER F�  CX CM:  B?� B_E� C! BUE C� QBL FUER F;  S�JF� E� C� B7E�,  F�� C� FUE C� E�� C
,  CX CM:  Fz� C� E" C� H5� B@ EU C$ Ch CL
 B� CLJ F}E�B� *   C�D C� F! B7E�� Bi� B_ C� CJ E%C� C� C; C\CLGG*  

 _.u��! ,:%(�<� �.3� S u&12 ,^(ha� �M/) q/&=�� �OP ���	7��� ��� s12 �U�� ��=	��� 0 :%) �
S!���!  

���� �� ��7/ *�� :�� p+ f�� fP  ��� f� p� f� �r/ ��������=�� r/���! ,  &�! ,�;�7�� S��� "��E; ��
 ^�/�P ��) �; ���«  ��.�� �;−�	
! :�	; �� 8	9− *�� :� �r/� qf3��2 8U� �;�7�� S(12 - 

����� 4f��� ��� �����;  �+ �Y pIf� f>  g@Y% _4L �b �� �ho� S(���! ��� ���2�  :==9! ��� ��� N�!�
Q���B�   ^�/�P (�)«  ��.�� �; �I=/−�	
! :�	; �� 8	9 − *�� :%) :� 8U� �;�7�� S(12 -

 �r/� qf3��2 ������,  ?�/) �������� 4f��� ��� _4L }!� Oh#2 r/��� NOP ,  -R �P&3� 81�/ E> ����
�>�L −�J�/�� �� ��] R �M.; �	IU.
!− ,��#� �MY p9! (P �.P �/�!��� �� &P�$�� �I�:  �r/�  ,�����

 ��� 8�R ��� 4�� �PW� � u�	> ,�;�7�� S��� "��E; �� ����=�� r/��� u) (�	3/ �(%�L S(1��!
 D(37�« �P :� @��! , k6 J��]! �f)D! &/D :� @�� F) ;i��*(1/ ) -R :��R D(3/ � : ��� �/

�;�7�� "��� D(37� ��� �/ ,�;�7�� "��� D(37�!  8.3� �OP ,� k�I/ �.3/"� @��! -R :
 �P k6i��":>(h �� ;��B� �OP ��I/ :%) �.3/ ; , _����E3�� i)� �  

*��� :� f> f1 f3 f&� � f� � u�	> �J�IU� �L ,D(37� ��� ��%R! ,4���� @�� ,D(37� ��� ?&3� FO�� �
 (P! 4���� �OP �� ��53�� SEI�� �OP s�
NDD�/ ND!�3/! :�;�7�� "���, �;�7�� "��� ,

 &3� ,�;�7�� "���«, �J�IU� �L!, *�1> ::� *�� l�O�! ,�52 ��L @�� ��B� uR :�� f� f;� _7�� _�R
 g� f���. f��� f} f� pY�/ f- f! ��� f���� f� f7 p1�/ f- 8_U f� �S( �1f2 f-���P +7�� NOP dR ; r/���, s1/ �� ��B� �OP uB ;

���.���� }�Y�/ -! ������� �71�/ - :%)  
�� �N �&f��� f*�f� _� �Z � fO fI fP  − �S� _$�� f( p=f% � fP� _=f% f!−� � F)��])  u) F) ,S�$�� �M� 8�R  s1/ ��B� �OP

 (P! ,S�$�� �M� 0 −@�B�� �.	� ��L − itI�� ��=	��� &.; m	� �� �J�/�� s1/  
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*�1> :�� �SfE p
�a� �4 pPf) p� �M f� �s f� p6f/ f! �SfE p
�a� �4 pPfB f( �3 f� p6f/ �! �& f;� � u) l�d! S!��� − ��L
�.3� S u&12−  �&; (	2�1�> ���	7��� (=��y/ �! � − �&; (	�2�1/ S!���! ���	7��� �.;) �!� − 

 ���!� *(1�> ,:�	; !�yU.�> : fyU%��	7� *(1/! ,m�	y�� � : fy% f� S!��� �&�/ �Z ,�� �%
�� �dR r	y�� s.�f/ - �OP u�I� ;���D�; �� NOP! ,r	 �y�� (<1.f/! ���	7���� ��;�$�� :��
 S 
 ��.�� u�> ;S�I=�� �� ��B� ����!) N��Uh�! ,N,�(6� ���	3�� �� ��B� ^-! 8U>)! − :�	; �� 8	9

�	
!− th) �; (<1./ ��)! S!��� s� r	 �y��, r	y�� �OP �; :./ ��!  
 g��6� (1	�./! SE
a� 4PB (3�6�> .Z� +=2 ��5; �/�� ^�$; �U.Z� ,�/�� ^�$; �

�/Y�) (%��Z �/�� 4L +=2 ,S(1�� �-�P �M3>� |�V/! ,�M� (3�6�> �b SE
a� 4P) s�7�> ,
 s1U> ,T�B� 4P) ���h �� �P! ,�./&��� 8�R , ��#/ c�d dR ��/a�! ,�./&��� �� ��� �M�

��=	���   
*��� :� f*�f� ?��. p3f2 fS! ���� �+p	 �� : fU �1 p�� �� �L� fd f&p. �; �( �If2 f! , p� f3f% �̂ f&/ �& f] �̂ _D f� �*�� � :�(� 8.3� ��
 _D� (I2 f; F) ?^&/&] ^ p� ��Y ^ _D f�> ,���%�6�� 0 4U1��! *�U1�� s1�> ,*�U1�� 0 S(1�� ��� ^&/&]: 

 f1��> ���	7��� 8	; S(1�� �-�P z�3�> ,�Yp� f; �.3/�M�	; (�	7��� z�3f/! ,���	7��� �� 4_U 
 −�M�	; (�	7��� u�I/ F) − 	kU1�/!S!��� �� (  

�� �� ��fU p$f� f>  f( ���	 p7 �� p��  J�fw p� �]  �" p( f�p	����  �$�� �P ���(��� ?�w�: �w�$��;  �U�� ���UI�� �P
 �( �� �
 ,�L�3��� &M$2" �]�w�"  8	; (� u&1U/ ��B��6�� �� ���UL *!) �.3/ ,��6�� �M> ;

 �3�/"(�	� :7Y% �7%a� D�&;R �P �w�$��! ,"(�	� �M7Y%) ! �& S(��� �w�$�� +� k� �
 :.�! ,
 f� u) ;�w�]����6�	� T u�3U/ :%B ;��.�o� �/��� 0 "(�	� :7Y% �&�3�/ �w�$�� 4�  4��! : uR

 u$�� +��
 :.�! ,��E3�� �P �w�$�� �w�" �]�w�" J��E; (3</ ��B ; �P��� �; �PHu��2   
�w�$��>: �L�3��� &M$2 �U�� ���UI�� �P, 4�� ! : *!) �P�L�3��� !&M$/ �YG�w  

 �/ �S(� ��) ;^(ha� �M/) D(y1���! �&3 8	; (we$�> ,�� 4��
 0 "(�	� �M7Y%) !
 "(��� (P ;�Jw�] �M7Y%)− Ĵ D�M] −  f��� !) f	 ���UI�� NOP 4U1�U> ,���D�9 �(��� ��L (	2�1�> ,��
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 *�� ,�3���«� :� _	�� �� �Mf.p�f� fH �6 p=f/ 8_U f� f(�	�UfU p1f� f> ��f- �� fP f! ��f- �� fP ��� �Yf� f> , �4p�� � �-�P s��/ F)
 �-�P!�� gm��� f� ��p� f� �4 �L��,  u$�� u�I� �] �e$fU> ,+	�U �� , p+f.f> &� �w� ,���	7��� �� ^&/&� �w�

\��7�� �� _$�� @Y% 8	; : ,"(��� !) ��	����� �Yf� f> , �4p� _	�� �� �Mf.p�f� fH �6 p=f/ 8_U f� f(�	�UfU p1f� f> ��f- �� fP ���
 ��f- �� fP f!�� s��/ F),  �4L �R, gm��� f� ��p� f� �4 �L ,N�I73� 8  f2 �w�$�� �I� ,�� 4��
 0 4U1�2! 8.Y

 �M.�� H �6=/ 8U� � J��5; J-�U� q��K�� S(��� 0 S(1�� 4UU1/! ��$�� �OP (we$/ �K��Z �w�] S(1U>
 u�I� ,m��� ��� �4L ,�-�P! �-�P ��Y�> ,4�	�� ��h �� �P! ,��&M] �-�P! ,8.Y2 �w�$��

@�B�� q/&=�� 0 �.3� S&12 ��L ,��&M$��   
s����� S(��� 0:  �P�5��! ,SE
a� 4P) ��1� ?M./−�	;) ��! −  �� 8	; (� �H3f/ s��6�� u)

 g4�� m	1� ,��	��� !) "(��� �P! ;�w�$�� :�	; SH32 +%�L S!��� �7I./! ,�� �P�y.�> ,&��!  
 *��«� :� f� _&�� ��� �4 f3 p6f� f> p��Mp�f	 f; f̂ f���;  f� _&����	�� 0 ^� : ��/HM�� �� 436�> ,��/HM�� �.3/
S!��� 8	;; !���&��>  �/�!� 0 ���! :"�M�	; ^�G�&�� �� 436�>"�L�3��� �M�	; �!&2 F) ,, 

(�	7��� �yU./!  
*�� :�� �� i f��/ f- J�f	fU p1 f� f(�	�U p1f� f> ,� fM�	pK !) � fM�	pK�� f��/ p� f�� �\�72 �� ^&/&] �	U1� �.3/ �KI/! ,

 �� �KI2! ,4U1�� f���YI�� z u�� `1
 �b u�� �d�> ���7�� 0 ���/ �G���� u) 8U� , �M.U% ^&] �� �JU
 :�(� 8.3� �OM> ,�M�> 4U1�� ^�KL ��!«� :� f�f> p��M�2�f�f. f6�� �� ��f� f� f��G� _��� _�R 8_U f� 8_U f� p� �M �Yk	 fV�/ �

�JUp� f� _� �Vf/��  
�� ��fB� (�.f� �D� f3fUf� f>��;  ,S!��� ��� F)�� J� fG��� �(�%� fL���	3�� 4P) ?3� *�� , : 
♦  &6�� uB ,&6�� &� (I/ &�! ,& f6�� (I/ &1> ;�]����� f�B� ��B� (I/ ) SH	/ -

D����� (I/ &1> ,�) :%�L ,�	��1�� ��.�) uD�3U�>&��! -R �M.� 81�/ E> �G�� �(   
♦ D����� (I/ &�!:  !�KI/ S!��� uB ,�]����� �B� ��� &��(�� 4��	� (I/ &1> ,c�d dR

����� D�3U�> ,&�(�� �� , 81�/ E>�M.� &��! 4�� -R  
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 J���5; ���.� (�.�/ c�d d�> NOP &3� ��B ,��.��.�71�� 8�R (�PO/ ��&.; ?^(hR �/ 8U� ,
��^��KL �%��� (�.�/! ,rUY�� 4y=/! ��.��.�7� 8�R S!��� (3�pU/ �L�3�  

 *��� :�? �� f
� f1�/ g�� f���� �Ff) p!f) �} f� pY�/ g� f��� . f� kFf#�� f>� � ,�OP 0 m�7�� � fLO�/ �� :%) (5=	2 �.P
 m�7�� −@�B�� �.	� ��L −:  �dR ��)�(	9! .��� (�
�1U/ �! &�! �(�.�! ��.��.�71�� �P! �G�

���$�� �M�> ¶�y/ ,�&� ���5; �G�.� : �;�7�� u) (�	3�> ,�IG��! �� |�h &� *��&�� u)
?c�d dR ��%&�� �� !&/�/ �d��> ;+�e�� !?itI�� "��E3�� "�M� &�! ��%&�� �� !&/�/ �d�� !

���.�� } f�Y�/ -! ,*���� &/�/ &�) - ,����� � f
�1�/ - c�d d�>  
 �OP!−hR �/^(−  �	7�	� ���./ - :%)! ��%&�� ^��1� 8	; �. ��&/ :%) -R ��H�� �hW 0 �L R!

 g&��! 4L �;�
 uB ,�b :7Y% \u	3/ )  &�=� ��) ���;)! ,��/�� �.�−�	
! :�	; �� 8	9 −  ��� ��
 u7���.�e�� &� �=%! ,l�d ,(6/ � f� �M.� _4�! ,��3�7�� 8�R ��U ,�	;) ��! I/ 8U�� � &� ,4�B

:U	�� �U/ - &� ,:U�	L 4�I/ - &� ,:��1� �� �.� &��(�� S(1/ - ! g4�� �� �L  X1�U7/ :%) �5/ S�%
:��.� �� X1�U
� ��> ! g4Yw ��� �L! :���2 4�� "��> :2��� +�� ��! 

l�O�!; ��M� �� (��� �; ��� $ *�1> � J�(/ :G�7	� 8�R �5% :%) :"¶(�$�� �$3� �/,  ��
 fU. �/ �f5 �� _?f��� dR ��H�� ��(��� ? :*�1> ���$�� 8�R �5% �Z ,D�y=�� :���$�� �$3� �/,  &� ��H�� uR
 �2 p& ��>W :L� & fy=U7�/ ) 4��"  

 p� fL f!  p���  g�� f� �9  p��/ f28 f6  �*(�w �P� p�;  p&f� f!  p+	 �hD�)  f) p� f7 �D� �P p�  f�p	 �� f�  �t f1�� 
 p� fL f!  p���   f9 �= gr�  f"� f�  p���  ��p� f�  �; g� _	  p� fL f!  p���  g�� �1 f
  f̧ � f; �J.� ��   f���  �� pP _&��  

 �=.>−��!, ^(hR �/ −  \u	3% ) �.�	; ���./ E> ,�5% ��� ���) (I2 &�! ,��/�� �.U;�

 u	32 436% ��%R! ,��%&��� �.�(	��%&�� �6� - �3% ,^�ho�� �.1u.I� ;��%&�� ��6b � f��% ��! ��  \	3U% -

U� �b J�� _&1� ^�ho� 436% 4� ,�../D �; �..UY2 8  ,(Y% ) 8�R �/&P�� 837%! ,*�� 4L 8	;
 �&�) 4h&/ �� :%�> ,"�;���� ^�KI� �� 4<Y�  �� *(
� 8U� ,:	�3� �.6�� �.�− :�	; �� 8	9
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�	
!−  �� 4<Y� -R −8��32! :%�=�
− �m�
 �=��y�� *��;B�! ,  �4�%  �� 4<>− :%�=�

8��32! − g+�� �� ��! ,  �L R! ,D�D,� &� (I/ -) S&% �J.7=� �L R ,&�-! ;S&./! -R "(�/

 �� fU3U
� &� (I/ -) S&% �J��7m  
 _�.U% ) �.�	; ���./ FO��> k�� 8�R s��% )! �.7Y%) 8�R : �� �% �&;)! ,�.� �Y=/ ���$�� ,�.

�.� !�Y=/ @%a�! �6��, 4G��=�� �.� (�y.f/, &/�/ �OM� :�.U% ) �.�	3> ,��.�� 4P) �� (I% ) !
 f�;���� SH	%! ,� J3��� �-�P �!�] �� ��� O�3U7%! ,���V�� ��B�  �&� ��B� u�> ,�.3�U
� ��

i(1U�� 4PB �P ��u%R ����3��! ,m/��  
 |!�V� �(3�
 � u�� �M.I� ;��KI�� mPO�� �(�.� &�! ���	7��� i�% ;^(ha� �M/) �.M>

&��.� _&� � f�f� � J�D�9 �J%��/R �.� :��1� �.�W! ��1��� \� "(��� �. u1�2 (�! ,l�d _4L �(>�; *�� ��%&�� �
� J&�) ^�ho� 8	;;  f� 4� f3^�ho� m%�6� ��%&�� �.� &��(�� ~�  

D(37� ��� *�� « :�� fl�� fd p��� ��f� pLf) f( �P gvp#f��� �( �3 �� f
 pd�R fl�� fO fL p� �P � f�f.p�f� f>�� ) g��#� F  (P
 ,l�d �� tL)�� �A/ �� _y�� �� �P f�� f6f>�� q/&=�� 0 �OP � k7�> &�! ,¶��y�� F) ;\��7��; :%#� ���$��, 

4w����� �M�> ¶�y/  
;^(hR �/ ��
�.����!  ,�� `V7�/ ���> :3�(/ ) &/�/ r9�% ^�(y� �	7��� �#/ &� ���$��

) *��&�� �P� kO=/ ���	7�	� ��� ���$�� �OP�MY	h |�h :%  l�OL! ,4w����� ;�M/���d 0
�=% _��7=2 -! ,S&�� i�6� SDW ��� �� F�6/ ���$�� ; � �7%§� �#/ ���$�� 8�R ND(1�

� J�G�D ^�]��� ��y3���;  ��1�� ��� *�� ��L (P 4�$ : ��> &�3�� m	� 0 �5./ ,&�3�� m	� S�$/
4���� �� i)� �> ,:� Oh) :U.UY� ��
) :%) i�/  R ,^�]��� �9�3��� 8�R N�;D �9�3��� m�

.� i)�%H�� m� :� −��� d��3��!− %H�� 8�R N�;D� :.� i)� R ,����	� N�;D ������ m� :.� i)� R ,
 &1> ,r9�% ^�(y� N���! :�	; *�U�� �9�3��� m� :.� f�/ �� R! ,�OI	� N�;D �OI�� m�

�	�� S���! ,4�	�� S��1� �7%a� @�	�R ��#/ �� &/�/ - @�	�R �I� ,�</�Y�� &3� ^Ey�� 4<>) (P 4
 ;��!�Y��� ^Ey�� �; S�% 4�	�� S�� �dR :%) :.� �	; �dR ��%R! ,�	�<Y�� *�.�� 4�	�� S(1/ ) �	7���
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 g��) 0 s�! �</�Y�� +2�> �dR! ;�6Y�� ^E9 :�	; " u(Y/ ) 4�) �� 4�	�� S��� 8�R N(;&�> ��5;  
R �#/ &� ���$��>%§� �#/ &� ,r9�% ^�(y� �7%a� 8�*(1�> �7 ::�U%�,  #�(U2 o� +%)

(�! ry/ �� ��! ^Ey�� }�UY� �(�(��! �H> ;:2E9 ry2 �� N �(�(�� 0 D 0 s1�> ,&/H�> ,
 ��.�� uB ;��&U;-� −�	
! :�	; �� 8	9 − *�� :��	�! i&U;�! ��
) &1> D�, ��> ,�(�(�� �OP� 

 − �/�!� � u�)��� ¦1%� ^d�] �M>− S��=�� �� |�h �d�> ,v�(
(	� ND(1/ �Z , −�� �LH;)−  *��
:� : �� ��] �1� :�U%�s��� ;^E9 ��#7� ��#7���! *(����d�> ,  *�� ;|�h! 8<� �� 8<�! s��
:� : k�Y2 z�L ,��� -R ^(� -! -(� -?^��M��� 0 � !s��� :�	; " u(Y/ ) &/�/ (P! ;:=y./! ;

 �;��6��−EK�−�;���� :�	; 4u1K/ ) &/�/ !) ,+�(�� :�	; " u(Y/ ) &/�/ !) ,   �� ;^(hR �/ l�O�!
 p	> �(�(�� 0 :I] �KL p�! ,��/a� 4P) ���U�� �� +7��! ���$�� &G�I� �� ��) �	3���� O3U7� 

�� ���$��,  p�! �(�(�� (<; 47� �d�> , �:U.� JZEZ� 6.U7/ ��L 86.U
� �dR! , �zUI�	> v�.�� �
 p	> J��� Oh#�  p�!���$�� &G�I� �� l�d u�> ;�UY/ -! & u1YU/ -! ,�:U.��! |�V��! ,:
��� 0 :3<�  

&P�$��;  �-�P 0 ¶�y/ ���$�� u)−4<Y�� 4P) − : ,�M/���d 0 �MY	h &� *��&�� u)
*�� ,(3��/! �G�.��� (Le�> :�� �> p�f� f> � f� f( �< �� p1�/ f! p��M/ �&p/f) ��> f(�	� �*�� ,S�$�� 8�R� :� f(�K f3p�f� f>

 J� f3��	fw fv ��� f(f> f̂ f� f$ f;��  �� F) ,�� k&1�� f9 ��� �*( �
 f� f*� f� _	 ��� 8  f; f	 p� �:  f! f
 _	 p���  �	�6�� NOP ^&G�> ��
 _) 8	; *&2 �P ?�.P   D(37� ��� uB ;�	
! :�	; �� 8	9 ��.�� SEL �� �(>�� �OP«  0

I�� * u!) �.7�/ ) ��� �� �OP �Ld SE ��.�� 8�R N& −�	
! :�	; �� 8	9 − uB ;�(>�� :%) �f	3�/ �I� ,
*�� ;�.k��� �	�6�� NOP "��� �I� ,z��(2 �; -R *�1/ - SEI�� �OP 4K�� :� f9 ��� �*( �
 f� f*� f� _	 8

 ���  f; f	 p� �:  f! f
 _	 p� :�  p
f) f! p� �P f�� f� p
f) �~ �� p;fB �k%�R p��M��(�� �h f� f( p�f) f! p��M�G�f�W f�� f��;  u) 8	; *&2 �	�6�� NOP!
 �D(13� *(�V��! ,*(�V�� 8	; (I/ ) 8�R s���
 *�U1�� ����1�� S(/ 8�R ��V�� �M�9�(.�  

 q/&=�� �� �MY�/!−�</) −:  D(3/! ,*!HU
 ��H�� �OP �P��%! �M$�3% �U�� "-o� NOP u)
�L �� 8�R ��B�, !&� "-o� NOP;  ��&.; ��B ,l�d ���! "����D! "����
! z2�(P ��

�3�	w �(	
�)! �(3�� ?�(	3> �d�� tV�� �M�	�;  ,tV�� :3� (>�3/ �� �M3� @�� :%) �OP 8.3�
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�P! 8	; �M�(�h;  8	; D(3�
 *�U1��> ,�P�� ��) �OP! ,"-o� NOP �M3� @�� :%) �OP 8.3�
*(�V��, ~(�7��� D(3/!, /!S�M7��� D(3, "-o� NOP *!H2! ,}������ D(3/!  

 ��.�� *��−�	
! :�	; �� 8	9 − :�  , p��M��(�� �h f� f( p�f) f! p��M�G�f�W f�� f� p
f) f! p� �P f�� f� p
f) �~ �� p;fB �k%�R
� �� pM f� 8f	 f; fv ��� f( f> ��p� fh p��� p!f) , gO�� f� p(f/ �T p�fB� �� pM f� 8f	 f; fv ��� f( f> ��p� fh p� �P gO�� f� p(f/ �T p�fB�     
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ijk 

*�� S��a� F!(.�� $:    

 AA H:� : C�  F�J F}C�  E7 B�  B� C�JF# FL  C7 B"B� E� F"E��  C=E� CM  BX D$ D_�� 

 C! E7  C� BL E� � E#! 7 C� CM �X :" B?� BXJ FO C@ C� C� DR F; C6 D� F?� P  C! C� E  B�  C
 CO D��  CX CM ,Sc C
 E> C� QBL  : B�DR�� PC�CK CL DQ
 C6 D� F?� P  C! C� E  B�  C
 CO D��  H3C B�C� E� Fh D�By CL , S� C" C;C' C_ER B! F&JF� CL� CJ CL , B�J uf�� F:C B� E�BhE C� C! , B:B�E� C"E�� B=C�BM E7 B� H3 EJ CM

 C6 B?� FXJ FO C@ C
 D� F?� P  C! C� E  B�  C
 CO D��  CX CM , H_B! CM :Q B� E� C� QB� EUC� C� CL : C� E�F� CL E�BhB# Ex� ,F� C�JF�C# E�C� C	 ;F�CRE C� C
 E� FhCRE 
 CX CM : FUE� FM D�F� : E� Fh C� C� �Q BsC� F� D� C�C� *   CX CM ,F�CRE C� C
 E� FhCRE C� FU E"F� CL E� FhF#E C�CK CL : D7 FY u_ F!C' S� C"B� C; C�C� E@C' F�ER B� FUE� B� C%CL

 CX CM ;t B_C� QBL :Z Ch F%C# E�C CL B: C�C�E�� Cc C�� B> C$ C�
 F> E� C�  Ch F%C# E�C CL C3
 u��� C�
 F> E� C� D�F� ,F?�  Ch F%C# E�C CL C� B@ CL D�F� ,F?� 
 F?� F� F%C# E�C CL CX D$ D_�� C�
 F> E� C� D�F� ,F?�a *   CX CM : H�BL C� CX C� CL : F�B� C$ C�,  E�C� CX D$ D_�� � C� C� C	 C5C# E� F� PD# C� FI F�

 F3
 u���"GG *  

=�� �OP�	7� S��a� ND�!) q/& $ u u) �u����  |!�h 4�� (I2 ��%R S!��� s� ��=	��� NOP
 ��.�� uB ,*��&��−�	
! :�	; �� 8	9− l�d mu2�  

 ��U; �� s>�% «  �� *(
� s� �(%�L ��) �I=/ −�	
! :�	; �� 8	9 −  82#> ,^!H� 0
 &.; N(1>�(> ,~(y�� ���Z �M�	; ������ 4f��� �� S(� f) fL ,sY2�� g�I� &.; F) ;���� �S�f� �1 f� p� �M_%�� f>

 ��� �*( �
 f� f! f9 _	 ��� 8  f; f	 p� �:  f! f
 _	�  f*� f� , �&�;� f� :� �7 pYf% ��� p+f�� f1 f> : �:f%( ���fU p�f/ f- ;�:f.p�f� f! p� �Mf.p�f� p� �1 f> p��M�U pG��� 
 ��.�� ,:.� �	Y� 0 F) ;�	� �� :%(	U1/ - F) −	; �� 8	9�	
! :�−  ~�3/ - (P! ,S��� �P! &;��

 ��.�� 8	; ~�V> ,S(1�� −�	
! :�	; �� 8	9 −*�� �Z , :�� p� �M f3 f� �� �6f% �:_	 f3 f���  �M���./ :	3� F)
*�� ,�MZ u&=/! :�� fL fsf� p�f) �:p.�� �+p5 �Y f=f>F �&f/ ��> _� �P �& �;f) g"� f��	,  f*� f� :� pYf� f> �� f� f3p�� f̂ f�/ �H f� f! �H p�f2 � fM �=fU

 ������  ,��3�� ^�/H� �� rU> &�!� ��� � fM �=fU pYf� f> fv ��� f> _� �Z� ,v��> �� rU> &�!� f! �H p�f2 _� �Z  fS! ����
 ��� � fM �=fU pYf� f>����	3�� ?3� *�� , : ��.�� *��−�	
! :�	; �� 8	9 − :� �� f� f3 p�� f̂ f�/ �H f� f! �H p�f2
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 �Z ,��� � fM �=fU pYf� f> fv ��� f> _�� 41/ ��! :�(��� ;v��> !H�2 �Z : rU> �� v��> rU> ��� 8	; ��-&	�
*�� �Z ,��3�� ^�/H� rU> �� �J�/�� +=U�> v��> u�> ,l�OL ��B� �L! ,��3�� ^�/H� :� _� �Z

 ��� � fM �=fU pYf� f> fS! ���� f! �H p�f2��b D(y1��� S!���! , :; ��D� ,��.��.�7� ;S!��� ��9�� �M=UY�>   �.	�!
 &�=� ;Q�K�� D��� ��� Q�K�� &�=� ��	7�� &/ 8	; +3�! &� ^�� ,��2�� ���	7�	� rUY2 ��)

S!��� F&/) 8�R D(3U
 �M.I�! ,�h   *�� l�O�! ,*��&�� |!�h 4�� l�d! ;i�h) ^�� rUY�2!
 ��.��−�	
! :�	; �� 8	9− :��� f! �H p�f2 _� �Z �=fU pYf� f> f*� _� _& ��� �:�   F)4U1�/  − �%�Ld ��L �OP!

@�B��−S�$�� 8�R �(	9! �dR ,��.��.�71�� �� �M;(�� &3� ?8U� ,,  �OL &� ���$�� �L!
*��! �M�	; : �&3U7�> ,*��&�� |�h S�$�� �(�	� �dR ,�d�L (P! ;|�h &� *��&�� uR :��U1� !−

@�B�� �.	� ��L−  �/! �	y &� �P ��.��> ,�;��� ( 87�; *H% ~(Yy�� �( �Y9! ^Ey�� �(���) ¨
 ���	7��� S��R *�1>dR c�d;  �F&M��� (P!: �]�1�� �� &�; �� &�=�  −	IU.
 ��] R ��/�� :.; �

��,  p�;! �
(	� �.� �� mUL R SD�1�� S�3�� 0 :.; �	IU% -R! ,�U�! �.� �� mUL R�� −,  *(1/
 87�3�¨ : k4y> �� }!� �/ S&12 *(1�> ,�.� : J�� ��If2 ;�I.� �IU�G) ,+%) S&12 4�  &�=� ��B −

�	
! :�	; �� 8	9 − (�	7��� :1=	�> ,v&1��� +�� 8�R :6U� (P! *��&�� 8�R (��V/ �Z ,
 (P! , u&�� ��� &.; −�.	� ��L − *��&�� i)� �d�> ,v&1��� +�� �� m/��,  8	; ���3U/ �L FO��

)� �dR ,mG�63�� �M/�/! v�.�� 87�; i¨  87�; u�I� ,����� 0 r	��� �!O/ ��L ��d¨ 
 ��� :��<�> :L��&U/ p� J���� :�> :� uB ;:=  �/ �Ob! ,:��V2 �� ��.�� *(� 8.3� �OP! ,*��&�� 4U1−

�	
! :�	; �� 8	9− :��� f! �H p�f2 _� �Z ��� �: �=fU pYf� f> f*� _� _&�    
63� �� ^H63� q/&=�� �OP 0 (5=	2 ��L! th) q�� ;�	
! :�	; �� 8	9 ��.�� "�H

 g�(�#� s1U
,  g�(�#� th)! ,+3�! &�! s1U
, �� ��] R s1U
!;  &�! ��3�� ^�/H� rUY� th)
4fU1��
! *��&�� 4U1� th)! ,rUY�U
! S!��� rUY� th)! ,+=U�> &�! v��> rUY� th) ,+=U�>  

 
�� 



�    
 

�    ���������	�
>119  ���מ������א�������	 �����א�א�

 

 

 

����  �������  ���  

��א�
�	�����א�א�����א�
�	�����א�א�����

  �	���������מ�	���������מ

  

��

  
���  

  

��

  

��	��	  

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

�.��������.������.��������.�����  



�       
 

120  � ����8�  א��������)����	�א���8א<��'�

ijk 
F!(.�� S��a� *�� $: 

 AA C� H: :QBL  B�C� E�� QB#D��  F�J F} C�  C=E� CM  B� C! D��� 

 qt B@ C�B�E�� S_ BOC' B7E� C� C�E� C\ F� E7 C!p CX CM , : C6 uQB�DR�� C� C� D�� D� F?� P  C! C� E  B�  C
 CO D� E�  , F� C;� C\C# C� F7 E%C� C
 CRE C� C!
 CX C� CL :Z C�
 F� C;� C\C�  C�?a �JF� CM : C� C! D��� F� F; E\C� *   CX CM :Z B[ S�C�� C� E� C!  ChC�E� CM C� E
 C� C� PD# C� C3JF� C� E7C�  Ch D�a,  C� C; C\CL: 

 C� Cm u_��,  CX D$ D_�� C
,  C�D�� D_�� C
,  ChB�B�E� C� E7 B� B� E" D��� C�JF� F� C
,  C�C� E� C� B7E�� P C� B! CX
 F> F� C
 − C6 D� F?� P  C! C� E  B� 
 C
 CO D� E�−,  C� C�C~C� C
 , CIJ F$EK C� C
 CIJ F$EK C� C
 B�B� E� C"E�B� Hr E� Cm ; S�J F� Fm,  B:B�E� C"E�B� Hr E� Cm C
,  Hr E� Cm C


 E� BYB� C� E% C� PC�B[ C�DR�� F� F�EvC� B7 C"C E�� C7 B� FI F� E�C� H@ C� CgB� Cj F� Bm� C
 , B: C�C�E�� Bc C�� B> CsB� * 

 C
 C! ER F� p  CX CM:  C6 uQB�DR�� C� C; D� F?� P  C! C� E  B�  C
 CO D� E�  E%C� C
 S� CL E� F� QBL CX C� CL CRE C�B[ C� C� D� CL ,F�ER B� C= C� EOC' F7 :
 Z C�
 F� F; E\C�  C� ?a  CR E� FM : C� C! D��� *   CX CM :Z S�C�� F� E� C! C�J F} C� PD# C� F�J F}C� C	 C� C! D��� D�B[ : , B�B� E� C"E�B� Hr E� Cm

, F� Cm u_�� C
 , B: C�C�E�� Bc C�� B> C$ QBL Hr E� Cm C
 , B:B�E� C"E�B� Hr E� Cm C
  FIJ F$EK C� C
 , B{ E@C|� F�D�� C� C
 , FX D$ D_�� C

 C�DR�� F= q� C� F� S� C_ C! Bc C� E� FM E7 B� FI F� E�C� H@ C� C
 , ChB�B� E� C� E7 B� B� E" D��� F�JF� F� C
 , FIJ F$EK C� C
 aGG* 

�	7� S��a� �Ld ) &3� ;^(ha� �M/) q/&=�� �OP $  "��E3�� �(M� ��� 8	; ��E3��
3�� �Ld ;itI�� S!��� ^�KL ?itI�� "��E3�� �(M� ��� ��E; �P �� ,itI�� "��E

q/&=�� �OP 0 �� �P! ,itI�� �;�7�� "����) �Ld ,��E3�� NOP �Ld ) &3� ,��=	���!  
*�� :�� f9 ����_.�� fsf	_w� _	 ��� 8  f; f	 p� �:  f! f
 _	 p�  f*� f1 f> , �� fL� fOfUf% �� p=f% f! �f.p� f	 f; :� fL� fOf2 � f�? f! ��� ��0 �OP 

�	7� A7% ?3� 0! ,�	7� A7% ?3��� : f2 �� pO?!�L ���(��� ,z�B� !&� :�� f� f;� _7�� �� �L pOf%�� 
 ��.�� *�� l�O�! ,+�! F) 0 S(12 ) �I�/ ��)!  �M���� ��) �LO% F) −�	
! :�	; �� 8	9 − :

� g"�f/W �� p$ f; f( �If2 8_U f� �( �If2 f- f� f;� _7�� _�R�  ,itI�� �;�7�� "��E; :�> q/&=�� �OP ,�P�Ld!
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q/&=�� 0 ��� ��L �P! :�h u&��, *� u� u&��! ,���&��! ,b��� �� @� u$�� �(	w f! 87�; *!H%! ,�
 �/�� ���¨ |!�h! ,|(�#�! |(�#/v�.�� �$=2 �U�� ��.��! ,~(7h �ZEZ! ,   

m�w; $; ,�OIP �P�%D&; �dR ��%��Z �P ?^(hR �/ �L NOP �.	 uy> �dR ,~(7V�� 4�yYU� �
^�$; r�y2 �ZEK�� �%�LO> ~(7V��, �� ��] �; �#�
 ��L  

 �/&1U�� 0 �L kO�� 0 �Y	UV� "�/�!��� u) 4��&� ;��_2�� q/&=�� 0 � fLO�2 �� "�/o� NOP!
��h#U��!   u�> ,�M��71U� \	3U/ �� 8�R ��$% ) �M��2�� \	3U/ �� 8�R ��$% ) 4�� �7=/!  ���	;
 SE
a�−�MM1Y� −  g"���712 itI�� "��E3�� NOP �(�7� �	���   

1  ���7� 8�R �M�7� �� �M.�>: 
♦ X
|� �����:  �"��E;  ��1	3U�  ;T�B� *�(�) ���U��M.� : |(�#/ |!�h! ,*��&�� |!�h

¨ 87�; *!H%! ,|(�#�!~(7V��! ,, �� ��] R :.;  �	IU.
 FO��  
♦ �]�� �����
:  �"��E;  ��1	3U� �M.�! ;���7�� *�(�) ���U� : ,�b��� �� @�$�� �(	w

v�.�� �$=2 �U�� ��.��! ,v�.�� �	I2 �U�� ���&��!  

2  ���7� 8�R �M�7� �� �	3�� 4P) ��! : 
♦ X o
|� �����:  �"��E;  ��1YuU� ^�P�� +%�L R! ^D�3�� s�;  ,^D�3�� \>! 8	; �M.I�! ^�P�� �P
�P! :*��&�� �(M�, �; *!H%!¨ 87 ,|(�#�! |(�#/ |!�h!   ;���5; "��E3�� NOP �.	�

?^D�3�� s� �1YU� (�(1/ z�L !�(��� : ��! SDW �.� ^#�P 8	; ��) �.3/ ^D�3�� s� �1YU� ��R *(1%
SDW �.�   ��(�! SDW �/�d �� |(�#�! |(�#/ −�� ��] R �#�
 ��L−¨ 87�;! ,  ��� (P

) 0 4�yYU�� �#�
 *��&��! ,�/��SDW �.� �� :%) ���! :	9  
♦ �]�� �����
:  �"��E;  ��Y��V� �M.�! ;^D�3	� :�(��� ;������ �� @�$�� �(	w : �OP

 - ;D�U3��� ~Eh�M.�! ,v�.�� :Y�#/ :���&�� �(M�  �(��� : ��;(% 8	; �</) �OP!− +7�� �U�� F)
�>(�#� −: 
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)     �"��E; ����): ���&�� �(M� �P!  
�     �"��E;! �/!��
: P!�b��� �� @�$�� �(	w �  

 fU3�/ &� ��71U�� �OP! �Y��V� �P�%&�(� �P�%��&2 (� �M	L "�/o� u) �M� �� ;:�	; T�
^D�3	�;  87�; *!H%! ,^D�3�� z��V2 �(�) :3� *��&��>¨  |(�#�! |(�#/ |!�h! ,l�OL
l�OL  

3  *�1> ,�1��D ���712 �M�7� �� ���	3�� ��! :���7� 8	; "��E3�� NOP: 
♦ ���X o
|� ��:  �"��E;  ����D �P! ;�;�7�� S��� ��� 8	; :¨ 87�; *!H%! ,*��&�� ,

"�>(7V��! ,|(�#�! |(�#/ |!�h!  �;�7�� S��� ��� 8	; "��E; NOP  
♦ �]�� �����:  �"��E; �P! ;�;�7�� �(�! 8	; ���D : ,�b��� �� @�$�� �(	w! ,�h&��

v�.�� �$=2 �U�� ��.��! ,���&�� |!�h!  ���(� : "��E; NOP�;�7�� *(y� 8	;;  NOP +3�! �dR
�;�7�� +	y� "��E3��, �MU�! �� �&� ��/�� �P!  

"��E3�� NOP * u!) ��� �M�> ¬(y.�� "��� &�! �T��32 �M.�� s�! �I� , �P�5�� 0, 
 �%���	; u) z�L �I� �Ld) �Z ,¬(y.�� �I� �Ld#
! −�� �M��� − *�I]a� �OP �(�	�  

��� &1> *�� @%) �; F��V��� r�=9 0 : ��.�� *�� −�	
! :�	; �� 8	9− :����]) * u!) 
�;�7�� : ���% ������ 8�R n�$��� �� v�.�� �$=2�dR ,; ��.�� ?�;�7�� ���]� *!) �P ��  

 f; �� �� &�; �; �	7� r�=9 0 ���! !��³ *�� :" �� *(
� �� �+5Y� �� 8	9
�	
! :�	; *(1/ :�o� * u!) J�!�h "�/� : v�.�� 8	; ���&�� |!�h! ,�b��� �� @�$�� �(	w
 _/)! ,8=�9 4�� +%�L �� ��MU� �P�ZR 8	; i�hB�> �MU���J�/ �� f��dR ,;  �P �� q/&=�� �OP 8	;

�b��� �� @�$�� �(	w ?"�/o� * u!)  
 �� q/D��B� ?3� 0 ���!*��&�� "�/o� * u!) #� �3$�/  
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m�w; q/&� 0 ��� : u!)"�/o� *: "�/o� * u!) q/&� 0 ���! ,��.��:  �� @�$�� �(	w
"�/o� * u!) u) �3$�/ �� q/D��B� ?3� 0 ���! ,�b���: *��&�� !?s�6% z�I>! 

�(��1> ;� J3/&� � J3�� q/D��B� NOP ��� ���	3�� s�� : *(y� "��E; * u!) �P ��.�� uR
��%&�� �� �P&3� @�	> ,��%&�� �/��! �;�7�� �;�7�� *(y� "��E; * u!) �.3/ ,��] : ,��.�� �P

�;�7�� +	y�! ��] ��%&�� �� f\�/ �	> ��%&�� +MU%� ��.�� "�M� �d�>  �MU_�� u!) NOM>  
�(���! : ���� "��E3�� * _!) (P *��&�� |!�h _RT�B� 0 ���3�� *�(�B� ����U� �%�d�  

 �(��� : ���U� �%�d���� "�/o� * u!) _R! F(	3�� ���3�� �����7�� 0 �.3/� : �� @�$�� �(	w (P
 ���/�� ���&��! ,������ ������ �� @�$�� +3	w �dR :%B ;�M.�,  ��� \	���
 ?4y=�
 �d��

��(U��;  �M5U> ,v�.�� �� �7f2 ���&�� �M5U> ,N�YL �� �>�I�� �(U/ �� ,�>�L �>�I��! ���� ������>
� ��E;! ������ ��E; ;��E3���>�I�   

s�6�� (P �OM>  
♦ �E; * _!)���] �P&3� (I/ - q�� ��%&�� �/��! �;�7�� *(y� " :��.�� �P  
♦  0 S�3�� ����U�� "��E; * _!)!T�B�: *��&�� |!�h (P  
♦ (P ���7�� 0 ���U�� "��E; * _!)! :������ �� @�$�� �(	w  

 *�I]R � J</) �.P �I� −:� �UM�U%� �I	3� − : ��.�� −	9�	
! :�	; �� 8 −  q/&=�� �OP 0
*�� ?*�� �d�� �.3� FO�� :� p� �P �� f$ p= f� 8f��R fv�_.�� �D ��p�f2 �� f�f� p�� f��� �| �� pVf2 ���f% fl�� fd �� �hW f!�  ?*�� �d��

�l�d �hW!�F��V��� r�=9 0 FO�� @%) q/&� 0 *��! ,: ��;�7�� ���]) *!)!:  �$=2 ���%
���� 8�R n�$��� �� v�.�����  �/ �U5�-?^(hR  �hW ��) �.3� FO�� �	7� q/&� 0 �M fY f9 f! ,�

?s f�6�/ z�I> ,* _!) ��) @%) q/&� 0 F��V��� q/&� 0 �M fY f9 f!! ! 
�	3�� 4P) *�� : �/ s�6��M.��  *(y� * _!) �P! ,q/&=�� 0 ^�(LO��� "�/o� �hW ��#�

 (I2 �.P ��> ,itI�� �;�7�� "��E; �hW! ,�;�7���hW (I2! * u!);  "��E3�� ���U;�� �hW
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 ��L ,��] ��%&�� �� �P&3� @�	> �;�7�� *(y� * _!) ��) ���U;�� * _!)! ,�M3� "�L�d �U�� i�hB�
 �#�
R4�! H; �� ��]   

�P! ;�M��2e� ¬(y.�� "D�! "�/W l��.P :%�> �OP �.>�; �dR : 
1  *��&�� |!�h   
2   87�; *H./ �Z¨   
3  (�#/ |�V/ �Z|(�#�! |   

�OIP ��u2�� �EK�� "�/o� NOM>  
 ��/ �� "�/o� ��1� � u�)! �M� �� �I� ,�M.� �.�MU%� �u�� u!B� �%�Ld �=% �3�w ,¦% �M��2�2 0 D

 |!�h 0 -R m�2e�� 0 ¦% D�/ �� "�/o� m�2�2�*��&�, ¨ 87�; *H./ l�d &3� �Z,  �Z
|(�#�! |(�#/ |�V/  0 �!&MU�� ���	3�� �I� m�2e��   �nD)!l�d 0 4�� �� , S fH6�/ - �L R!

:�,  �D�MU�� :.I�  ��7� ����� 0: 
1* �!�h "�/o� * u!) )�: *��&��  
2*  87�; *H./ �Z¨  
3*  uF&M��� (I/! ,|(�#�! |(�#/ |�V/ �Z  4P) &.; (P! ,"��E3�� NOP s� ��H�� l�d 0

 itI�� "��E3�� �� �;��6��! �.7�� − N�LO.
 ��LR 4�! H; �� ��]  
4* �EK�� "�>(7V�� s12 ,"�>(7V�� �Z  
5* �h&�� �#�> ;�;�7�� *(y� 8	; ���&�� "��E3�� �M52 �Z  
6* �b��� �� @�$�� s	�2 �Z  
7* ���&�� �M52 �Z  
8* ��.�� |�V2 �Z  

"��E3�� �U2 �Ob!   
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 �m�2�2 m�2e�� �OP!  -R m���� 0 SH6�/ - :%B ,:� SH6�/ - �L R! ,�7� �OP u�I� ,¦.�
 �m�2�2 m�2e�� m
�.U�  

"�/o� NOP!  �̂ &��! "�M� �dR  �dR ,l	7�� 0 S(5.��� ,�V��L ;�3��UU� �M> ,+3f��U2 �M.�
 ^�/�P ��) �; ��� &1> ;"�/o� NOP 0 l�OL! ,�3��UU� �3/�
 "�,�V�� +�1
 l	7�� s����

«  ��.�� �; −�	
! :�	; �� 8	9− *�� :�<3� "�/o� |!�hUU/ ,?3� �ZR 8	; �M ��L �3��
S�5.�� 0 ,�V�� s��UU2� B� :==9! Q�t��� N�!�Q���  s��UU2 ��) 8	; *&/ �OM>  a� &.; ���! S��

� J</) l�d 8	; *&/ �� &��)  
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 :2�(h) `��/! ,� J1�Z! �Jw��� :�) `��/! ,� J1�Z! �Jw��� :U�!, `��f�> :U�� 8�R s��/ 4���� u) 8U�
 Jw���:U��h! ,:U�; `��/! ,� J1�Z! �   :��R ���Vf/ ) �>�V� ?�d��� ;:G�7% �G�
 �OIP!   S��a� N�!�

�L�] &��) A�$�� :==9! ,&.7��� 0 &��)   

 ��.�� *�� &1> ;� J</) ���;B� �UYf/!�	
! :�	; �� 8	9 :�� uR����;�� *(1/ ) :U.U> � :
+/)�)  �+K3� R Q) &M$2) l�)! c��) fl�?l�� � :� *(1/ : f+/)�) ! c��) l� �+K3� (� �� l�)

 ?l�� Q) &M$2) ;t1���*(1�> :�3%� ��.�� *�� ,�Ob l� &M]) t1�� �� ��) f+��h) R , �� 8	9
�	
! :�	; :�-(1�> :�)! :��) ^�(9 0 �%���] :� 4_K�U�> :l�� :%�> :3f� p2� �.� �/�  :��� ��� N�!�

Q���B� :==9!  >�6��! @%a� ��w��] �� �(;) :3� *��&��   

;D(M��� :3�U/!  4=.��L ;,(.I�� :3�U2 *�(�) m��9 (P! ,*���� D�u�; D(M��� uB − S _&12 ��L
�.3�− l��� �� @%) �; �	7� &.3> ,« �	
! :�	; �� 8	9 �� *(
� u) *�� :�&�� sf�pU/ *��

� JY�) (3�
 �M�9) D(M/ ���  

 �� ?3� �OP:U.U> 0 D�!  

�.3� �1�:  :U.U> �� �1/ FO�� ��−4�! H; �� d�� −? 

 g�(�) 8	; ��DB� +�D  �12−�� d�� − :U.U> ��: 

1* X o
|� ��|� :3~O4� P�! ��]��
 3~O4� g�"#��* 
  SE
a� 8	; "��K��! −�J1��
 �.�&� ��L− (I/ :! ,4�3��! ,�	3���� �� *��7− 4�� ��

&3� ��! − ���P�5�� �w���� \���/ )! ,+��KU  
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&�3�� �M�;��/ ) ���./ ��M� ��<� NOP! ,N�P�5� � J1���� :.w�� (I/ ) ; 8.3� �OP u�>
"��K��  ��2�V�� �(
 0 ��� l�O�! :� �.6�� 4P) 4�3� 4�3f�� 4���� uR! −v�.	� �M5/ ���>− 

; \�
 ;���d -R �M.��! :.�� f\�/ �� �dR 8U�> ��UI�� :�	��.�� 4P) 4�3� 4�3�, - ^(hR �/ �(5�
�v�.	� �M5/ ���>� �/&�� 8	; "��K�� ��> ,�P�5�� \>�(/ - �w����> : � J�G�D �	7��� ¬�=/ )

N�P�5� �1>�(� :.w�� (I/ ) 8	;  
dR;  �%&.;)�(�) �3��: 

1  �P�5�� �w���� �1>�(� 8	; ¬�=��  
2  �	3��  
3   4�3��  
4    �� *��
−4�! H;− +��KU��  

!�.UY�� �� �1/ :%) ��B� �OP 4��D : ��.���	
! :�	; �� 8	9  �d�� *��&�� �.U> �Ld ��&.;
*�� ?*�� :��(U�Z�� v�.�� �M/)�, \��7�� @	6��� 0 @�B�� �.3� u�� ��L  

2 *�]�� ��|�
 :rh}�� c@JO 7� ��� ��! N��* 
 ��.�� �; ��D�&�� ��) �3>*�� �	
! :�	; �� 8	9 :�� �� u!) �� "�/W �$; XY ^�(
 *

*��&�� �� f� �y �; zMI��� �	7� N�!�  
�	
! :�	; �� 8	9 ��.�� �; ��D�&�� ��) �;! *�� :� ^�(
 �� �h�!B� �$3�� )�� ��

 �.U> �� f� �y �; zMI��*��&��� �	7� N�!�   
�	3�� 4P) ?3� *�� :�OP 8.3� : �$3�� XY=/! * f!�B� �$3�� XY=�> ;�M.�� s�6/ )� fh�B�  

�M<3� *��! :�OP 8.3� : :� \_1=2 * f!�B� �$3�� fX �Y f� � f�> ,��M.� ^&��(� 49�� XY=�� u)
�� ��] R &;(�� :� \_1=2 � fh�B� �$3�� fX �Y f� � f�! ,�� ��] R &;(��  :� �� f! �*(� �OP!  

3* i�]�� ��|�: �R�_"�� PR}O P�! ��%��
 ,�R�_"�� P�[ zJsu���* 
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@%) �3> l��� �� « *�� :�	
! :�	; �� 8	9 �� *(
� *�� :� -R &	� �� @�� N���

�./&���! �I� -R ;*��&��� u) +�Z :%B �./&��� �¦ fV�2 �I� ,  u)! ,��H�� �hW 0 �M��R , ��#/ ��/a�

&��� 0 FO�� ,D�7Y�� s� �./&��� 8�R �(6	�� �YI/ - ,S _&12 �� s� ,�� \	h ���h �M�> -! �./
 ,(6/ - 4� ,�./&��� 0 ��1��� 0 :� ��h - �	y/ −N��UV% �� 8	; −  �.;) ,�./&��� 0 81�/ )

S�=�� �� s
!) o� �./&��� +%�L R! ,S�=��  
 ��.�� uB ;�./&��� 0 \=�� 4P) �� @�� �&U����!*�� �	
! :�	; �� 8	9 :� � f&�f) ��

� JZ �&=� �M�> i!W !) � JZ f& f� �M�>- ,��3��) v�.��! �IGE���! �� �.3� :�	3> ;  -! � J>�9 :.� �� 4�1/
 J-&;�  

*�� l��� �� @%) �; � J</) ��� �� l�d 8	; *&/! :�	
! :�	; �� 8	9 ��.�� *�� :� ��6/
 �./&��� ����% 0 *H./ 8U� ,*��&��−&��) z	h �.3/−  |�Vf�> ;"�Y f� f� �EZ �./&��� z ���f2 �Z

 �4L :��R \>�.�! �>�L� \>�.�! �>�L 4L :��R |�V�> ,:3Y% �� �I� �./&��� 0 (P  

4* ������ ��|� : �R! _�F��� 
 (P! ;�1��
 N�%��� ^(hR �/ �UY�� 0 49) �OP! : u)! ,�M.; &3���� (I/ �.UY�� �� ��E7�� u)

 _�3� �L �.UY�� �� �e�� ��	L �7%a�%) u�f� (�! �P��% :��=2 B � J� :%) �5/ v�.�� ?3� ,&�3� :
�.UY�� 0 s1�> ;�.UY�� 4PB s�7�> ,4P�7U�> ,�M	P) �� @�� ,�.UY�� �; &�3�   :%) �5/ v�.�� ?3�

�.UY�� 0 s1�> ;�O=/ E> ;:�	3� �.UY�� �; &�3�  

 \�
 &�!) �%�Ld  u) S�7�) �.UY�� 0 v�.�� u) 8	; *&2 q/D��B�: 
♦  ���� �M.��M52 FO�� ;���U7 &�3� (I�> �.UY�� :��  ,�P���DR 0 @��! �M����R 0 :� �M52 ,�M.;

^��y��� 4PB �M52 ��%�> �M����R 0 � u�) ,v�.�� �� ��KI� �M52 �P���DR 0 ��B   �OM>
 JE��L � J&3� �.UY�� �; &3U�/ ���U7���  
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♦  B ���; (I�> ;�M.� �e1�> N��� � u�)!q/&=�� 0 ��� l�O�! ,�M�> s1/ :� �M�> �G�.��
 ���h �51��� ��  −�/�!� 0! :�<��� �� ��h�s6� − <���!� &;�1��! ,&;�1�� �� ��h s6

�� ��h �G�1��! ,�G�1�� �� ��h �;�7�� �� ��h �]����! ,�]�����  
) \�
! �%�Ld −^(hR �/−  ,�.UY�� q;�(� :�	� 0 ,:�	� 0 �M.I� ;�.UY�� �; F�&/ - �G�.�� u)

�� �	7/ ���G�% �OM> ,m	1  
<��� �� ��h �G�.��!�<���! ,s6�s6 :<� :.I�! ;�.UY�� �Z) :�	� 0 FO�� (P� s6

*�(�B� :	y2 ,s�7�>  
�.UY�� 0 `17/ B ���; (I�> ;i�/ ���7�� s� &;�1��!  

�KL) i�/ ���7�� s� �G�1��!; �.UY�� 0 s1/ ) ���; (I�>  
� J���� �.	� ��L!:  �
 �.UY��.U> +�� �J./HU� 4��1�/ ���$�� 4K� �M> ,�M����R &.; �/HU2 ��B �

 �/! S k&.�/ &�! ,��D) s�! �d�> ;:� �J.k/H�! �J./HU� �7%§� 4��) :/(��� �7%§� ��� �dR ,� JGtU� ��&
�5;) ���y�� ªY�/ ) 4�) �� �I�! �(U/ ) 4�) ��� - �7%a�! 

��h �G�1��! ,���) �G�1�� u) ;&P�$��>  �$�/ FO�� (P �]���� u) �.	� \�
 ,�]���� ��
*(1/ �	3�� 4P) ?3�! ,� JDDe� �.UY�� 8�R :0 �$�/ � f� :� D(y1��� �.UY�� 8�R �]����  ���� �.UY��

,^��62 ,�.UY��  �M�> �$��> ;}���#� �#2 ,�$�2 �w�]B� �I� �.UY�� 4P) �� @�� (P ,�w�]) s��/
�(	� ���; (I�> ;��B� �OM��(  � J;�7� �M��R �$�/ FO�� �;�7�� �� ��h �]����!  

 D(y1��� −^(ha� �M/)− �(��� ���	3�� u) : ��.�� u)�	
! :�	; �� 8	9  NOP k4L �� � kO=�/
 ��/ �� ;���U7��� -R S�7�B� ��(%) uF#� �.UY�� �� �e�� �dR �7%a� uB ?�d��� ;q/&=�� 0 D
1/ B ���; �L ��e�-��M�> s  

 �M.� �1/ ��� *��&�� �.UY> −�� d�� − : �� *(
� *�� ;�M.; �7%a� &3U�/ ) :�	; �� 8	9
�	
! :� _U�> ���� :%) m �7=f/ (P! :�2#�� 4���� uR ��(> ,:.; #.�	> *��&��� fs �� f
 � f� fq�3�� ��� ;:3�

"�M�$�� �� :�� ,�:.; #.�	> *��&��� s�
 ��� &�3���	> �.3/  :.;� ��(>R u  (P! :�2#�� 4����
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"�M�$�� �� :� q�3�� ��� ;:3�_U�> ���� :%) m �7=/�  :==9! ,&��) S��a�! D!�D (�) N�!�
Q���B�  

5*  �#R#L 7� Q�� Q#�� @J�|� 7� −?� XJ%�−: �R#��� 7� �M�f�� cj�#O	�* 
 �m�
 �UY�� �� ��D�y�� ^d�3U
-� ��E7	�d�3U
� +7�� �M.I� , *(1/ FO�� ;�����OI�� ^

�M�> :7Y% @��/! �.UY�� �� ��� d(;)  *(1/ &� :	M� �� v�.�� ?3� : �M� �� �UY�� �� ��� d(;)
 ,����OI�� ^d�3U
� NOP ;^d�3U
-� :3Y.2 - �OP ;� J7�� �.UY�� 0 :7Y% @���f/ (P! ;��� ��! �M.�

�����OI�� ��Y�U
�L! ,�����OI�� ��(UL �P  
 &62?3� v�.�� ^��6�7�� �¦�f/  − JEK� −, :� *(1U> :�h) �/,  ,�� m �<��/ �OP �� \2�

*(1�> :)��%�K�� ¦��> ;�� �Y�U
 ! �� *�K� �OP SE
a� A�] N�LO/ ����� ��1�� $  ��(2 ��) ��
�����OI��  

 sY./ FO�� ��%R! ,sY.2 - ����OI�� ^d�3U
�> −�� 4<Y�− ��D�y�� ^d�3U
-�; / ) �� �	3
 gm	� �� *�72! ,�.UY�� � fO=f2! ,�.UY�� ?����2 l%) l.�  )! ,�.UY�� �� �� l�k	7�/ ) nD�9

^d�3U
-� NOM> ,4�3�� l�d n k&y/   
 ;m	1�� �� �I/ �� �dR � u�) ,� J�D�9 m	1�� �� ��;&�� (I/ ) &�- ,��;&�� 0 49) �OP!

�� ,sY./ - �7	�� ��;D ,s>�.� @�� �OM>*(1/ �#/ FO : ��! ,�%&P� �M	�� �%�&P� �M	�� �%&P� �M	��
U7/- ;��53�� *��7�� �OP :�	� 0 �3$��1/ ,\�1=2 �; ��;&�� (I/ ) &�-! ,:3Y./  FO�� � u�) ,

- ;� k�6�/ (;&/:3Y./    
l�O�!; �;�&�� - ,��U7f/ ,463/ - ,ty/ nD�y��*(1/  :�� m f6U7�/ �� �"(;D �"(;D! 

$��>n p& �9 �� (I2 ) &�- ^d�3U
-� u) ;&P�  

�	
! :�	; �� 8	9 ��.�� *�� :� uM$2 �dR*(1/ ;s��) �� ��� O�3U7f�	> �L&�) & : QR �M	��
! ��=��� �.U> ��! ,t1�� ��O; ��! ,�.M� ��O; �� l� d(;) r�7��� �.U> ��! ,"�����
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*��&��� �	7� N�!�  	
! :�	; �� 8	9 ��.�� �L!� −  O�3U7/���  0 +�Z ��L ,s��B� NOP ��
��=�=y��  
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 u�)!�M> �	
! :�	; �� 8	9 ��.�� �P�Ld �U�� �K��K�� ��E3�� � : ��! ,���&��)?���&�� �� c��D! 
 q/&=�� �OP 0 ^�(LO��� ���&��;  �� *(� 0 ^�(LO��� ���&�� �P −4�! H; − :m��x��w�� �v

��}��|��{��z��y��f��e��d��c������b��a����� �̀�_��~l �4�.�� :¡� �   
 ��KL ��� *��$ :"��H�� �hW 0 |�V2 ���&�� NOP,  �ML�2! ,v�.�� D�7> &.;) ,�� ���!

�M	/&�2!  �/ ,\=�� �/&��B� �� ���D �M� �� |�V�P��� �� 4��! �I� �� 4�� ,T�"  
 :�(�!−8��32! :%�=�
 − :my��x��w���vl ;"w" :� f! 8.3� f� fm   
" f1��! p( �*"  ?3� *��)(P �	3�� 4P :��O3��;  f! �dR �.3/ f� fm  �(1=U
� ;��O3�� �M�	;
��O3��   ?3� *��!)�	3�� 4P :(P ����� �� m<��� �(1=U
�> ;m<  ���	3�� ?3� *��! : (P

 ��! ,�.��U7��� �6=�� �=�� NOP �x6:  f/ ���;�7�� "��E; �� ���&�� \�7; LV��&�� |!�*,  *!H%!
 87�;¨  l�d (I/ 8U�!?  m<��� (1=U7/ 8U�)*�� ?��O3�� ! ?3� )�	3�� 4P : �dR

�I.��� �; �M.��! ~!�3���� ��B� �(L�2; D(37� ��� :��� �OP «  
 k/�/ �� ���!q/&� 0 N&: ) 0 (I/ :%W f) ��H�� �h p� fK �4  f� v�.�� i)� �dR ��� f/ 4�� 8	; s1

���) \/���� 0 ^�*� :��! (����&6�� z	h �P! ��� d(3%,  �.�2#�
 ��L −�� ��] R −  0 :%)W �h
 �=�� |��MU2 ��L v�.�� | f��MU/ ��H�� �� dR! ,���=��L \/���� �;��� 0 ^)���� 4���� s��6/ �.3/ ,�

 f) (I/ c�d p� fK �4  v�.��−�M.7�) − *(1/ FO�� :��! (��h �P	 �I.��� �OP �I./ - ,`G�=�� z
��53��; ���$�� 0 ��) `1> �I�! ��� d��3��!, m<��� (1=U7/ c�d d�>  

 ?3� *��!)�	3�� 4P : �/ �� �dR f|� �M�E9;  p+%��U
� �.3/ ! �(.��/ �	> "�/o� �M� ��
 �M�> �M5f/��V��  

 f2 ���&��! J8=� |�V;8=<�� +�! 0 ,  �; ,F��V��� q/&� 0 +�Z ��L �� &�;��; ��! 
³  
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a� |�h)!��) S� ��) �; &�) ��.�� �; ����*�� �	
! :�	; �� 8	9 :� fU> ���&�� |�V2 �7 �� 
�M��w��h 8	;�;  f2 F) �7�M��w��h 8	; ��YI�� � � �/ �Z _�3�I�> !��  ,^�]��� (2(�/ - �.3/

�*�1�> ���&�� 4���� Fe$/ 8U� : _��*(1�> ?�MU/e]� � : _V��� 4���� �����  8U� ;��E; r�y2
 Fe$/� 4�����:� *�1�> ���& :*(1/ ?��� �MU/e]� :�_�V��� 4���� ��   S��a� N�!� q/&=�� �OP
&��), B� :==9!Q���  

! :��� ��� i!�! S��a�! FO�e��) u) ^�/�P ��) �; &��  �� *(
� �	
! :�	; �� 8	9
*�� :����	
 �2�h �M3�! ���&�� |�V2 �� D!�D,  8
(� �y;!���; �� ¾,  fU>(	6  :�!

������  f2! ,�y3��� ��V 8U� ,�2�V��� �>�I�� :�! �) u  �V�� 4P� f� �( f� fU6 ��OP *(1�> (3� : �/
�OP *(1/! ,���� :�>�L �/�  u=9 u3�! ,�L�] &��) A�$�� :=Q���B� �9�% A�$�� :Y  

q/&=�� 0 :�(�! :� fU>������ :�! (	6�;  �2 F)! ,������ :�! ?k��� �V�� 4P)�(�: ) �� F
 f�(/B� &.; S�3��� :�	; s ,4L�(3�U6/� S�3��� 8	; �.3/,  *(1�> ,8u	6� �OP! S(�V� �OP!

8	6�	� S(�V��� ::� c�d *(1/! ,���� �/ :�>�L �/  

 u�)*�� ^&/�� �; :��� ��� i!� &1> ?|�V2 �/) �� ;�M�!�h �I� � : �� *(
� �� mPd
 8	9�	
! :�	; ��  gs�(� 8�R �/D�����, �I� �� m/��,  �T�) �d�> 4�� �M�(� �7��/,  *(
� *�1>

 ���	
! :�	; �� 8	9 :�� �OP �� ���&�� |�V2�s�(��, �OP 8	; dR;  �I� �� |�V2 ��)
�I� ��1�  F��V��� S��a� *�� :"�5% :�>" −q/&=�� �.3/ −، Q���B� S��a� *��! :" z�3�

�&�"; > ry/ E��R &.fU7�/ ):  
��� i!�! �/�� −��7YU�� 0 −  ��; ��� �;³ *�� :� f9 �� ���&�� |�V2 p& g�  ,�Yy�� 0

 f6L p� �F  fY�� f� �v MK	Z |�h ��! S�/) �ZEZ��  ��&9�; �Yy�� 4�� 0 \] F)  �v�Y�� F�6L�  F)
*�� ,�;�7� |�V2 �P! S�/) �ZEZ ,�;�7� :��MK	Z |�h ��!�  �OP 8	;!> J&� ���5; �M� ; u�I� 

z�3� �ZB�  
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�! i!���  �/��− J</)� − :�(� 0 �Y/O� �;: ��m�_��~��}��|��{��zl; *�� :
""�� f� fh �ZEZ ���&	� : fh p� f� g� ?3� 0;  f2 �Z pI �� g���h! ,�  �/ ��� i�1�� ?3� 0M �� \/� ����B

���&��;  v�.�� ��.��> ,��I2 �Z&.;  �M	<>)! �M�5;)! &��7��� ~�]) − &67��� (P FO��
S��=�� −  p+3Y2�� dR T�B� �b;  �P v�.�� \	�%�>(�(1/! ��.����� �� �YG�w 81�2! ,�J��� : - :%R

 �/ �6. fU> ,��] �� �� �.� E> ,\	�.2 �Z , uF�&�� mL(I�� 4K� �MP(�! (	62 ���&�� �M�	; |�V
���P �M.� (6./ -! ,m��w �ML�&/", z�3� �</) �OP!  

 �/�� ��� i�! − J</)� − ��; �� �� &�; �;! ³ :�) f; 0 |�V2 �� �1 �m  f� pL gm |�=�� ���; 
z�3� �OP! ,|�6=�� �� �;(�6� z	h �.3/  

� J;(>�� fF �! ��! :�D���) �� ���&�� |�V2� :%(>�32 D���); �I� 0 �I� � �� ���&�� |�V2
 f� �M�%d |�V/ � u��! ,uQ����� �L��� �P�&9 ©	��> ,D���) p3�G�(�! ��! "�d ���D �P! ,&�  *��

Q���B� :z�3�  
dR;  ���I� &/&=2 0 ry/ ��) ��Z  �/ f�U3:�	; &,  fLO�/ ��! ���  mUL 0 �M�!�h �I� &/&=2

B� }!�] mUL 0 !) ��7YU��:��R � fL��/ - q/D��  
 fU
 ��) ���% �=% �/ �	> �M�!�h �I� � u�)! ,|�V ��V �� �%� −4�! H; − f.> ,:� �I �4  l�d

B��� 8�R ��   �"D�!)!  N!�Ld �� ��) 4�) f%  _��U ��OP  

?���&�� :	�32 FO�� �� ?���&�� 4�; ��> ;l�OL l�d �L �dR 
 _�1�� z	Uh�:�(� 0 �/o� ^���� 0 �� :m��_l 

♦ ���1�� ���; )�1> :"�M ��k	I�2" F)  �2�MZ u&=2 ! �PtV   
♦ !��; �� �;�, (�) )��! :"�M ��f	 pIf2"  �� �7f2 F) �2! �M f3 ��k	��E; �M�	; s<2 ;�M  

 ��KL ��� *��$ :" fU>l�d 0 v�.�� �_	I"  
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^D�U�! �7=��! v��; ��� *�� − ��!F! �; �	; « − :" �M�w�V2 F) ;� J�EL �M�k	I�2
��w�V�"  

 v��; ��� *��! −�/�!� 0− :" f2 p6 f� ���M" �2 - �.3/ ; k	I J��w�V� �M�; !��%R �M��62   ���!
*�� �/�!� 0 v��; ��� �; :" uEL f2 43Y" F) ; �2 k	I f2! �M� �7 ���M  ��KL ��� *�� :"�7� *(� (P!, 

^�>�.� -!",  S�D ��) f�.3���� 4�3�� �I�/! �2���� ����;  k	I2 �M> ,^�>�.� E> �M�w�V2! �M�
 J</)! f2 � �7 ���M  

���	3�� ?3� *�� ?�M� *(12 �d�� ?�M�	I2 f��>! :�M� *(12 :m���d� �c� �b� �a� �`

el ; �� "�/W ��! :� |!�h���&�;  ��)�b (� u&y/ - �(%�L   
 0! �OP −^(hR �/−:  f� ^�(�h ��� kD B��;�7�� "��E; 0 "��� �U�� q/D��  

 ?3� *��!)�	3�� 4P :�	I2�M B� E���*(1U> ;SE
a� i(
 �/D : �4L  i(
 4w�� �/D
SE
a�  

�	3�� 4P) ?3� *��! : k	I2 f/ ��� �M��P (7; I2 ��) �OP 8.3�! k	 k	I2 ;��YI�� � ��� �M�
�P (7/  

���&�� 0 ��KL SEL �/�7Y�	�!; 4�1> :� J;��d (U
 �M�(w R,  ��! F!) u )�
 ©	�/ �M
4��! ,��=7��:  uR mL��	� A
�> �M�f%�� ��� ��  4��!:  ;���.�! �/�! m�,! ,�G�(� s��) �M�

^D�3�� 0 �OP @��! ,m/�� �OP!  4��!: �>��! m�,! �/� �M� m%d �M� ��!; ��=� �M� 4�   4��!
 − �� �OP!) ��� N�Ld ,4�� �� m6;x/��  �; ��) ���H��−: R u �(Z v)� �M
)�,  ��; �M.�;!

�/H.h, 4�> d) ��d)!,  f) �� ����!4k/, ���3% \.; �M1.;!, &
) �&9 �P�&9!, ��% (� ��(�!, 
 u�P ^�9�h ���9�h!G�(� �M�G�(�! ,��L m%d �M�%d! , k4L ��� ,��3� �  f	yY� J;��d �$; 8.Z� ���, 

2���	
 �2�h! 8
(� �y; �M3� |�V  
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B� �Y=2 0 *��Fd(� :"%) ;�	;�!:  0 ��-D -�� ��UI8	; �] g�  tV�� r9 �> ,�OP ��
:�> �;  �� �	
! :�	; �� 8	9 �� *(
� �� �/ �� -R! 4 fU	:��R +Y" �+	� , : ���&�� z9! 0 ry/ ��
 fh f� ��  f) -! fZ ��  

 ;:�	;!>½��� ��, �	3�� m��w �/,  p+YU	2 -  � � f� _�]! !�7Y��� N�Ld � q/&=�� }� − 8	;
���1�w z	UV�− ���&�� z9! ��#7� 0,  ���) :%�> 41.� -R :�> *(1�� ,(6/ - ����,  0 +�K/ ��!

 �41% l�d  

����� �9Eh :���&��� ���% �%), !) k	I2 ��)! ,|�VU
 ���.�� � f2 ��)! ,v �7! ,v�.�� �) ��
 �� 8	; ��E; �P ���U���! ,�b��� �� @�$�� �(	w �� ��/�� p� ��  nE�R �����(U��  
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dR; �%�Ld: ���&��! ,*��&��! ,�h&��  
 u�)�3����� �/o� �; �M>:  �� *�� ,�b��� �� @�$�� �(	w −4�! H; − :�m��D���C��B��A

�K��J��I��H��G��F��E����Z��Y������ ��X��W��V��U��T��S��R��Q��P��ON��M��L

��h��g��f�� � � � � �e��d� � cb�� � �a�� �̀ � �_�� �̂ �]��\� �[l���S�3%B� :��¡�,  �/�� ��� *��
$ :" *(1/ −8��32 N�Ld − :m�T��S��R��Q��P�l �L �� sY./ - ; l�d 4��  ) ��� � JL�$�

�/o� l	2 ��6� &3� ���/."  
1   4��! uRo� l	2 �U�� �/th)  �� −4�! H; − �M.; :  :�	;! ;�b��� �� @�$�� �(	w �P

���	3�� �� �KLB�  
2  !�4�: �EZ �� ^&��! ��R :*��&��, ���&��!, �b��� �� @�$�� �(	w!   u�) ���&�� �

�b��� �� @�$�� �(	w!;  J&� �U�/�� ���B ;m/�� �M�> ��B�> �I$� *��&�� u�I� ,� uB ;4
 f/ *��&�� f� 4�� |�V p	��� \  �/! ��(U�� �	7 D�! &�! ,v�.�� ?3� �0 r�=9 q/&� )/o� NOP u� "

 p+��h �dR �EK�� ��/a� sY./ ��, �� ?3� 0 �L�d *��&�� u�I��"�/�!,  "�/�!��� 0 �L�d!
 ?3� l�O�! ,�h&�� i�hB�)*(1/ �	3�� 4P : q/&=�� �OP 0 *��&�� �Ld − r�=9 �L R!

D�.
a�− M� �� ;+�K/ -�  �/ ^��2 :%) fLO fLO�/ ^��2! *��&�� � 8.3��� q�� �� �h&��! ,�h&�� �
)��(U�� ��� nE�R 0 ���   

3   4��!−q��Z *(�− :! u) �P  �/W * u!#> ;itI�� "�/o� 8�!�) �P ^�(LO��� �/o� NOP ��
�� "�/o���(U�� ��� �M3� \f	��/ itI   

�	3�� 4PB *�(�) �ZEZ  
�I�  �/�� ���$ *�� :")!8�!  *�(�B� ��(y���l�d 0:  �; ���hB� :� "�P�52 ��

�� 8	9 �� *(
�*�� :%) �	
! :�	;  :��b��� �� @�$�� s	�2 ��� l�d�  
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 �; ,�/o� NOP ��7Y2 0 �	7�! F��V��� i!�) ^�/�P ��« *�� : �� *(
� *�� �� 8	9
�	
! :�	; :��2 8U� �;�7�� S(12 - f� ��W v�.�� �PW� �d�> ,�b��� �� @�$�� s	 l�O> ,�M�	; �

 J7Y% sY./ - ���4�� �� +.�W �I2 �� ����/R ��; ��=�=y�� 0 ��7YU�� 0 r/�9 ¦% �OP!  
�!! �d ��) �; F��V��� i« *�� :" ��.�� *���	
! :�	; �� 8	9  +��� ��� ��
@�$�� :�?mPO2 �/) F�&2� +	� :	;) :�(
�! ���."  k��! ,mPO2 @�$��! mPO2 ��3I��,  

*�� :� fd��> d#U7U> ,¸�3�� +=2 &672 8U� mPO2 ���> �/ E> &672 ) l](/! ,�M�  f�1 ,�M.� 4
�M� *�1/ ,�M� d�/ E> d#U72!:  �+�� q�� �� �3���; �b��� �� s	�U>;  �� *(� l�O> − H;

4�! − :�m���¸¶�������µ��´��³l�, �V��� &.; �OP!r�=y�� 0 F�  
 �d ��) �; �	7� i!�!«  u)  ��.��� J�(/ *�� �	
! :�	; �� 8	9 :� mPO2 �/) !�&2)

?@�$�� NOP� (.����� �M3�U/! ���=y	� ���h �OP ;�?@�$�� NOP mPO2 �/) !�&2)� 
�(��� : :�(
�! ��)*�� ,�	; :�¸�3�� +=2 �P�1U7� 8�R �MU.2 8U� F�62 NOP uR,  �VU> _� 
�
^&�,  *�1/ 8U� l�OL *�H2 E>�M�: ��� �+�� q�� �3 �Z ,�M3	�� �� �3��w r�yU> ,s�e> ,

¸�3�� +=2 �P�1U7�� �MU.2 8U� F�62,  k�VU> ^&��
, �M� *�1/ 8U� l�OL *�H2 -!:  �3Y2��
 �+�� q�� �� �3���s�e> ,,  f/ - ;F�62 �Z ,�M3	�� �� �3��w r�yU> ,�J��] �M.� v�.�� �I.U7

8U�  �MU.2R� 8�M� *�1�> ¸�3�� +=2 c�d �P�1U7� :�3Y2��,  r�yU> ,l���� �� J�3��w �=�9)
�b��� �� �3��w�  �� *(
� *�1>�	
! :�	; �� 8	9 :� 8U� !�&2)�L�dc�d ?  - ���./ sY

 J7Y%�  f� �� +.�W �I2 �� ����/R4��  
 u) �	7�! F��V��� i!�!  ^�/�P ��)« *�� :�� *(
� *�� �	
! :�	; �� 8	9: � S(12 -

�b��� �� @�$�� s	�2 8U� �;�7��,  f� ��W v�.�� �PW� �d�>�M�	; �,  J7Y% sY./ - ��� c�O> �
 f� �� +.�W �I2 �� ����/R4��  

�; �	7� r�=9 0!  ^�/�P ��) −�:3> − :��b��� �� @�$�� s	�2 ) 4�� ��2 ��;  ��2
:�	; ���� ��2 �� :%) ;¦% �OP! ,:�U�(2 +	�� �� �b��� �� @�$�� �(	w 4�  
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 �/!�3� q/&� �� �G�7.��! D!�D ��B! −:3>�− :� �2 *�H2 - f�1� 4 @�$�� s	�2 8U� ��(U�
�b��� ���, X>�=�� *�� :!&�� N&.
  

��Zo� �� �D&; X>�=�� n�
!; *�� �Z :" � J<3� �M<3� &$/ ��Zo� NOM> ��1YuU�  8	; u)
�� �� +3	w �dR @�$�� �/ ��! ��(U�� ��� \	��) ���� fUY u)! ,l�d &3� r  S(�� ¦UV/ - l�d

����1�� S(/ 8�R &U�/ 4� �(	���"   �) �b��� �� @�$�� +3	w �d�>��(U�� ��� \	�  
 u) &��) S��a� i!�!  �� *(
��� 8	9*�� �	
! :�	;  :� uR  fh ^�6M���U	y� −
�!�(3� 

^(hR �/ − *�� :� uR  fh ^�6M��U	y� : f2 �6M���7�� �"�  ^�6P NOP�i�hB�! : ���� �� 8�R �
 �2 �� s�1.2 -! ,:�(
�! k�1	+  f�1�2 ��(U�� *�H2 -! ,��(U���b��� �� @�$�� s	�2 8U� 4�, *��  ���

��KL  :"D�.
a� �7� q/&=�� �OP,  �/ ��! k�V �&�) :� �U7�� mUI�� ��=9) ��"  

���	3�� *�� :(U�� ��� \	�/ �d����(	w &.; �� ?�b��� �� @�$�� 

�(��� :"B :%�dR 	w3+ 3�1%� �b��� �� @�$��+ *��o�, "�(M$�� +2��!,  +�1
!
 �/ -! ,"����� �./�3�L ��B� r�9#> ,"������"����� �./�3� &.; ��(U�� 4�1"  

(�(1/ ���	3�� #L :� (I2 "����� �./�3�#�/��) &� :���;! �9�h  
1  �6��� �':  �M>�7%a� ^�����;  uB ����/ �� �� ^��=�� (��/ *�H/ - �7%a�;  �d�>

 f; ���� �	 f�  u) B� �2 - c�d d�> ;8MU%� ����(U�� 4�1   
2  3���
:  f; ������ �� @�$�� +3	w �d�> ,������ �� @�$�� +3	w �dR �	 f�  :%) �7%a�

 f\�/ ��  f/�; (I�> ;��] ��%&�� 0.� 4�1�2 E> ;"����� ���(U�� :  
�.	� ��L �P!:  J�/�� |�V2!��; �� �� &�; �; �	7� i!� ��L ,���&�� |!�h �� � ³ 

*�� : �� *(
� �� +3�
�	
! :�	; �� 8	9 *(1/ :� uR  ) u! J�!�h "�/o� *� : @�$�� �(	w
B�> ;�MU���9 4�� +%�L ��MU/#> ,8=� ���&�� |!�h! ,�b��� ���P�ZR 8	; i�h�  ��P �.3/
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��U���1U  � J3�w!  −) kLd) �%^(ha� � −  �u%) fB� �.��] m�2e�� �.u��! v!�&�� �� 8<� ���> �/(�!
 ��	I� ��7.����8�!B��   

���	3�� *��:  ��I=��0 ! ������ �� @�$�� �(	w �e���(M� ���&�� :) u  �dR @�$��
 f\�/ �� ������ �� +3	w  ����  �� ;��(U	� -! ��/§� �7% u& ���� �� ���&�� �#U> ,� �U �OP ;v�.�� �k	3

 �OP! ����L;�>� ����e�� m f
�.>  
 �U> ���&�� �#U> ;��(U�� ��� :� �&7./ @�$�� �(	w m7=� v�.�� �k	3) f2 ;�M��(� �7 ��  v�.��

 m7=�)�M��(�  

 ��P) �OP 7� 0 ���	3�� ND�(/ ��#���&�� ��  
 �$3�� "�/o� 4�I.� ,�P&.; z1% �.	3�!(/S  g&�  �� ��] R−4�! H;−  
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 �	7� S��a� r�=9 �� )�1% �� &�=� �=%! − J���� 4�! H; �� :���  8	;)! �3
�!
�.6�� 0 :U��D, ���	7��� ���	; �G�
 ���!− r�=y�� �OP �� �UY�� ��UL ��   0 �.L!

��� 0 �	7� S��a� ND�!) FO�� q/&=�� �; �	IU% \��7�� @	6��� th) q�� ,�;�7�� ���]) 
��.��  −�	
! :�	; �� 8	9− "�/W �$; i�% 8U� �;�7�� S(12 �� :%); �M.� �LO>: �h&�� ,

*��&��! ,���&��! ,!�b��� �� @�$�� �(	w ,|(�#�! |(�#/ |!�h! ,*!H%! �/�� �� 87�; 
 −	
! :�	; �� 8	9� − ,>(7h �EZ!� g" :z7h! ,n�$���� z7h! ,������� z7h 

��3�� ^�/H6� ,l�d �hW!:  ����� �� |�V2 ���%�P�$=� 8�R v�.�� D��2  
�h&�� �/W �; �.�	I2 &� �� &�=� �.L!, *��&�� �(M� �/W �;!, ��&�� �/W �;! �/W �;! ,�
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 ��2(�I.3�� �I�$�� 0 8U� mUI/ v�.�� ?3� : �dR! ,�OL :�>! �OL :�> F(�.�� &67���

 � u�R :_	L �OP u) f"&�! f"�5% ��!D �L������ ��!&�� NOP 8	; !&1=f/ v�.�� ?3� uB ;�!OI�
 )(
) ��H�� �OP |��(h! ,��H�� �OP |��(h �� � u�R! , JE9) &��(U�� (�=/ - ��� � u�R ,&��(U��
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 |��(h! ,�>�L �OI/ �� u) ! f�/! (�OI/ - ��� k&1U��� |��(V�� uB ,��� k&1U��� |��(V�� ��
 s� ��H�� �OP�OI��� �� 8�R (� u�1U/ �M�!�h  

 �.V/�$� ?3� *�� &�! :" 8�R m �7U.f2 �>�=.� g�YG�w k4L ��� �!Ohf) &� ��H�� �OP |��(h uR
 �;(�6� �; ^���; �(%�I> ,�M�> �� )(
) SE
a�"��( f
 �>�=.��� zG�(���" ,�hW ��� :� �OP!  

m�	y�� u) ;&P�$�� :.�� �M�u53/ �Ku	K� ��$h (P 87�; u) (�;H/! ,i��y¨  fm�	 �9 &�
 fm�	 �9 ��! ,�M�	;¨ �M� :k� �] �I�!  

  87�3>¨ m�	y�� �7I/ :SE
a�� �I=/! �> _�=��� ��%��y.�� NOP �4����/ F)  
��/H. �V�� 4U1/!� :	U� r���/! ,:	L)! N��.U�� S k�=/ F)  
��/H6�� s</!� �	3�� 4P) ?3� *�� :l�d 8.3� :�� 4����/ :%) *�� ?�/H6�� 4����/ z�L ,�/H6

�	3�� 4P) ?3� : :�	; s f�(�2 �� & f�(/ E> ,:.�, 0 T�B� 0 �� �4L f��	7�/ #� �/H6�� 4����/
�/H6��  

�	3�� 4P) ?3� *��! :l�d 8.3� ;�/H6�� 4���/ : &�=� �/D 0 �/H6�� uB ;�/H6�� s>�/ :%)
�� �(M5� ��U��� �	
! :�	; �� 8	9r�7��> , r�7��� �M� �d¨  p+3Y2��  

�	3�� 4P) ?3� *��! : 8.3���/H6�� s</� : ,i�h) ^�� �/H6�� &�3�> ,�/H6�� T ��Y/ :%)
 �P(3.�> �! _(12 &� ��YI�� (I/ ) &3� −�.3� u�� ��L −  87�; D(3�>¨  ,i�h) ^ u�� �M3</!

�hW J8.3� �OP!  
*�� �	3�� 4P) ?3�! :��/H6�� s</� �/H6�� 4����/ �.3/ u- ,�POh#/ �� &�(/ - :%B ;

! ,�POh#/ �� &�(/ E> ��KL *�����*���� ?�Y/� "���V�� ^�KI� l�d! ;&/H/ �.3/  

 87�;!¨  ,�/&1�� �I� \/��� 8�7/ FO�� �I� \/��� ���/! ,��U3/! :�!H% &3� ux=�

�.�� :I	
 FO�� �/&1�� \/���� ��%R! ,S(��� |�6=�� :I	7/ FO�� �I� \/�w @�� :�	; �� 8	9 �

 �; &3�2 �/�� ,�I� \/�w 0 �/�� ,x=�� 0 �.� " u�� ���! _���! ,���! _��� uxY� u��/ (M> ,�	
!
e� (	�L ��3�
! �7�h ���(� , JE�L ��3�
! gzk�.� �./&���  
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 ^�/�P ��) �; �	7� 0 ���« *�� �	
! :�	; �� 8	9 �� *(
� u) :� �� 87�; �u	M���
 kxY� �/�� ��Mu.�u.K�� !) ^��3��� !) x=��� ���! _����  

 ����a� (I2! −�.	� ��L − �	
! :�	; �� 8	9 ��.�� *�� ,���	7�	� :�!H% &.; :� �I� z�L
�I.� �I���R! �/�� ��� r�7��� �I�> *H% �dR� :�	; \YU�   �.3� u��!−^(hR �/ −  ,�OP �� ��]

�� ��] R �#�
!  
 �.3� u�� &�!−� �M/)^(ha−  87�; u) ;�UY�� q/&� 0¨  �P! ���	7��� 8	; *H./

87�; �M��/ ,�P&y1�> ;^Ey�� �(���)! �M>(Y9 �! _( f
 &�! *��&	� ! u&3U7f/ : �P&y1/ F)
 87�;¨�P���) :� *(1�> , : �.� k4y> �� }!� �/ S _&12−�.� k49 − *(1�> : ��%R +%) S u&12 ,-

�I.� �I���R ,l� + f���)  
0! �	
! :�	; �� 8	9 ��.�� *�� ;�	7� 0 FO�� �3�
 �� v�(.�� q/&� :� �� q3� dR

 �/�� ��� r�7���¨ ��2D!�M� ��� \$�D k����] ��<���� ^��.��� &.; *H.�>�  :%) F) ;�.	� ��L
 �Y�Yh Ĵ � pY �9 �/ f�Y9) ��f�(Z �@��-�! ,�f�f� :
)� #w#w �dR ,��If	� �=.�) 8	; :�YL � J3��! �dR

 �MU./ q�� �MU./ : �7 fYf%! ,"�� -R : �7 fYf% r/� &6f/ �>�I� �4 �=f/ -! ,���	�� ��� :.� � _&=2 :3>�
 �&�� ���� :L ��&�/ 8U� :�	��> ,:> p�fw� *��&�� m	�/ F)  �� ��/�� ��R �.	� &�! , �& �� ���� :L ��&�/ 8U�

 ,v&1��� 87�; �#/ �Z¨ :.� �� �M f� fy f; &� � J�(�� F)  *��&�� ��� ,�MP(�! �; r7��>
 �� 8�!) dR l�OL (P ��.��> ,�.6�� 0 �����&� �MZ u&=/!−4�! H; − 87�; 8�R : &� QR

�M��U1� g&�B ��&f/ - �� � JD��; �+��h)�  ,�� ��] R �#�
 ��L ,|(�#�! |(�#/ �P �-�P!
��� �P! |(�#�! |(�#/ �� q3�/! ,�(u��� 8�R FD��; , k�=> (	7./ g�&� 4L� �#�
 �OP! ,−

4�! H; �� ��] R − :%���  
 87�;¨ "(�/ �Z T�B� 0 81��
  r�=9 q/&� 0 ��� &�! :� 87�; u)¨ 

�.
 ��3��) :�!H% &3� T�B� 0 qI�/�  ���! ,:==9! �L�=��! ,D!�D (�) N�!� q/&=�� �OP!
s��6�� �� ��� ,�6� ��� X>�=�� :==9! ,:==9! ���  
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 ��; �� �� &�; q/&� 0 ���!³ *�I]R �OP! mu�w ;��.
 s�
 qI�/ :%) ;�	7� &.; !
��.
 s�
 qI�/ :%) �hW q/&� 0! ,�.
 ��3��) qI�/ :%) r�=9 q/&� 0! 

���	3�� *�� : N��; �(�6�� F) �.
 ��3��) qI�/ :%) *!B� q/&=�� �Y> ,*�I]R -¨ ;
EZ! �ZEZ :�! ���7�� 8�R s�> �� :%�> � J��; (Z −*�(�B� kr9) 8	; − ;��.
 s�
 :�!H% &3� qI�/! ,

(3��) NOM>  
*!B� q/&=��> :Q�K�� q/&=��! ,T�B� 0 :G�1� ^ u&� 0 ::�!H% &3� :G�1� ^ u&� 0  

"(��
 (P! ¨ ��B� 4<>) �P �/O�� (�	7��� 8	9 ��! ,(�	7��� :�	; �	y�
! ,
�p�_��% 8	; -R :�� &�; �� &�=� �/�� �� 87�;! �	
! :�	; �� 8	9 ¨ S��If� �� NOM> ,

 87�;¨  �� 8	9 �� &�; �� &�=� ;����%B� ��h 8	; +u	9 ��L ��B� ��h :�	; �	y2 :%)
�	
! :�	;  

 ��� s�$f/ �I� ,:.>D �I�� -! :2(� �I�� r�=9 �Z) -! r�=9 q/&� +�Kf/ ��!
 ���	7���−�M k��(; ��� �.;) −  �/ :%) ��.�� s� �>&�/! ,�./&��� 0 �f>& −�	
! :�	; �� 8	9−  0

s����� t1�� 0 ,Nt�  *(1/ �M<3�! :��!��� 0 �>&�/  
 �M�(� � u�)! : z$I�� ^�KL! q=��� *(w &3� ,� J&�) :�	; �K;) �	> ,��!��� 0 �>&�/

*��7��!  
�M�(� � u�)! :Nt� 0 �	
! :�	; �� 8	9 ��.�� s� �>&�/ :%R 0 �D(�(�> ;�$G�; ^�6� 0 F) ;

:�	; & f�U3�/ g�Z#� +�Kf/ - :.I�! ,��� u&1U��� mUL  
  �/�� �� 87�; ����2 0 �L�7; ��� X>�=�� �Ld &1>¨ z	7�� ?3� �; : s� �>&�/ :%)

N�Ld �OP ,:2�6� 0 �	
! :�	; �� 8	9 ��.�� �L�7; ��� X>�=��  
  0 t�� t; ��� *��!"&�M�U��" :"�&�; i!  �� �� ©G�y�� s>�%−l��� m��9 −  ��K; �;

*�� N u&� �; :��) �; SE
 �� �� &�; �; z
(/ �� &�=� �; F& f
B� ��K; �� c�=<�� �� :
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" 87�; �>&�/¨  ��.�� s�¨ s��� gt� �s�(� _� fZ ,:�f���9!" s��� t� s�(� &�(/ �.3/  
:�	; & f�U3�/ ) ,(6/ th l�d 0 @��!  

dR?�	7��� N&1U3/ FO�� �� ; 
 87�; u) �	7��� &1U3/¨ v�.�� �G�7L T�B� 0 �>&�/! ,:�	; 8	y�/! "(��
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 u�)!�M� *�1/ |(�#�! |(�#�> ;|(�#�! |(�#/ � :#/*�1/! ,|(�#�! |(� : |(��/
|(���!  ���	3�� ?3� *��!  : |(���! |(��/�H�P !&�� ry>)   

|(���! |(��/! :�� �� f| ��$��; dR ,�����  ,���KL �� ?3� 0 �M<3� |(�/ ��) F)
^�KI�� �M� �� �M� �Y9 NOM> ,?3� 0 �M<3� ���</ ���KL ��  

 u�)!|(�#�! |(�#/ � : 
♦ ��] 4L 4L#2 �U�� ��.��L �M> ,�b�MU�� (P! ,��.�� x��) �� 4�1>  
♦ 4��! : fB� �� _��; �EUh-� �P!  
♦ 4��! : _�B� ��;� ^&] F) �=�� ^&$L v�.�� 8	; id) �M> ,�=��  
♦ 4��! : fB� �� u|; ^&/&] �;�
 (;�7/ �M> ,!&3�� �;�
 �P!  
♦ 4��! : �B� ��|��; ��(	��� &/&] ,r����� ����� (P!  

! �4L  �; 8	; *&2 "�Yy�� NOP f5 �� �P�d) ,F)  u) �P�d) &/&]  
♦ 4��! :���6;) ��
� |(�#�! |(�#/; ��M� n�1U]� E>  
 f�! � SDW ��E
 �� ,!&7Y� �S(� �P ?|(�#�! |(�#/ �P¨; ��=�=y�� 0 +�Z ��L: 

� �� uR −8��32− *(1/: SDW �/! *(1�> :*(1�> ,l/&3
! l��� : f� q3�� p3*(1�> ,��.�� q : f� ��! p3 �q 
*(1�> ?��.�� :(372! �372! ��� s72 gz�) 4L ���(372! �372! ��� s72 ,!  &��! z�) 4L ��

6�� 0�.,  SDW �/�d �� ��.�� 0 (372! �372! ��� s72!¨ 4L s<2! ���y�� m�$/ O�.�=> ,
*�1> ,�M	�� 4�� "�d :� �) �I�> uR u�%�L �� ��U�U  _KL -R ��] 0N�2�; |(�#�! |(�#/� , ��KL#>  4P)

|(�#�! |(�#/ �P SDW �/�d �� ��.��, � &�=��!  
>�/ D-!) �� ,}(% 47% �� �P! q}(% ��, &��) S��a� &.7� 0 +�Z ��L   

 F!(.�� 8I�!$  v�.�� ?3� �; �	7� }�] 0 − m3L �; :%) "�/�!��� ?3� 0 ���!
����B� −:  u) 7��! SDW �/�d �� |(�#�! |(�#/�( ?z�L ,��(� �/�d ��! �(��� :" uR  SDW¨  

 ��.� ��9#> ��(/ �	U�� �V> ��e�� : �	 f\ �|(�#�! |(�#/ l�d �"; - �OP! ry/! ! l�O� *��  
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���  ��KL$ :" �*(� �OP  �m/��  �&� f4��D - ,�  �� - ;:�	; g41; �  �� -! ,(6/ -! ,41% �D��U;-� 
��UI�� 4P) ?3� :�I=/ �� 8	; �.MP"  -!) :%B ;�U��� 4w�� (P �3�w  m;E2 �� SEU�-�
 ����%B�� m;EU/ - ���$��! ,���$��¿   

 �/ ;l�O�! ?3� �; 8I= f/ :%) z	7�� fUV �� :�Ew �~�3�� �P��Ld −�OP! :��7/ o� 
�e��((/ n!�Y��� �/D�Y��−, *�1> �M� :�dR �	U�� ��.�� 8	9 �� :�	; �	
! z�L s.y/ ?:���K� !
�M.� �� *�� :,�M	7�/ �M.�! �� *�� :,�MI=/ �M.�! �� *�� :�dR +%�L ��w�  �� �7+	 �dR! +%�L 
�7��/  , �P&�)! *��: ����. 8	9 �� :�	; �	
! -  ,�	U=/�L!  �	<Y/: 8	; N��� �� �E��� 
D��#> ) ���/ �M� m�
 ,:	�<Y2 (P! S&VU
� "�dR", !"�dR" �.P *&2 8	; \�	3U�� s.U����  

l�O�!; &�) z	7��  −-! v#� �LO% �OP − mPd 8�R D�&�� �Z s�� *�1> :�E�� : �+/)� 
 J�.9� 8	; �� ,�	�D �dR ��; *H% ,��$> �P! (>�3/  u) A�$�� �1Z - �OI/ ��#7���! 

�	I$� !  ,�.9 ,*H./ ��$/! !�!Oh#> (L! �&f/ 0 ��#7���, ��! ,�P(>�; �Z  u��� ;�M� (P 
S&VU
� "�dR" *��: �dR ,��; �.y��! - ,��3/ (	> ��; *H.� ,��]! :.I� - ,��3/ 
���U���! - *H./ -! ��$/  

OM>� ��*(1 - /ry; B SDW ¨ ,��% ��.��! - ,�	U=/ >|(�#� |(�#�! �� �/�d SDW 
,��(�! �� �.� SDW   

�P!  �S(�  �L �K� ;*�� X>�=�� ��� �6� :"|�h)! �L�=�� ���! :/!D�� �� \/�w &�; �� �� 
��;  u) |(�#/ |(�#�! �� �/�d ,SDW �P���!! �EZ ,��) ��! "(�/ �M.� 4�� -R c�2 �� 
:U/�d  JY�)�  J&;�y>,� *��: |�h)! &�; ��  �� f�&� −&.7� r�=9− �; &�; �� �� SE
 :	K�"  

&�! �Ld �� �MUy� 0 ,W�1�� �P! �>!�3�,  �2!)�1 0 ^�(
 ,zMI�� &1> th) �� 8��32  u) 
�d ��%�1�� ��
  J��w�, l	
!  JE�
 ,8U� �dR ;�/ _&7�� ��� ©	� ��P! E�� ��M�> ^��Z, ��MY	h 

|(�#/ �#�!|(, (��V/ 8	; v�.�� �� NOP ^��K��  ��> �7Y,!& *�� ?3� �/�7Y��� :F) (	L#/ 
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v�.��  *��! ?3� �/�7Y��� :F)  �/ kU1(	 v�.��  *��! ?3� �/�7Y��� :F)  f/ fM.(� �� &.; ,v�.�� 
(	L#�> �<hB� @�����!  
 ��6> (>&� �� !D  f	�6����  J�(��, - !D�I/ (�MY/  J-(�, -! !D�I/  �/ ���.�(  J-(�, - 

 �/ ��(.� -!  f/,(�MY �(��1> :�/ �d ,��%�1��  uR |(�#/ |(�#�!  �7Y�!& 0 ;T�B� >4M l��3% 
 �) Ĵ �� �� �.��(�) 8	; ) 4362 �..�� �M.��!  JH���?� *�1> �M�  −N�(1U� !!:;�− :�� k.I�� :�> ��� 

��  ����l	 *����! ^(1��!  ���h  u���  f2 ��3(�  u�	;, >Q(.�;# ^(1�  −F)  _�3� g*� F!d  f9,�3. NOP �P 
;^(1��  _�;*� 4P)  ���>� − 43�) �I.�� �M.��!  JH���� &]) ��� �U�	w; (P!  _��� pD,S *�� !�7Y��� :

 _���SD i(�) ��  _7��,& *�� :43�) �I.�� �M.��!  JH���� i(�) ���  fw�U�	  
Q(2W  −���Q! −  �1� f� �s ,&/&=�� �! �6> ,�b 8U� R�d i!�
 ��� ��	�6��; ©	�> &/&=�� 

v! � *��6�� ;*�� *��3	� :�(VY%� �M�	; ��.���, �(VY.>, 8U� �dR  f� f3 f4 &/&=��  J���%, *�� :Q(�;) 
 J
�=%�, *��! ?3� �/�7Y��� *�� :Q(�;)  f� J9�9�, *��! ?3� �/�7Y��� *�� :Q(�;)  � J&/&�

 �� J��O�  −�� 4�) ) l
��U/ &/&=�� − :3�(> :�	; �m� �ð��ï��î��íl; �� �(;��U
� ) 
 f/N(	3, ) N(12�/ ,�m� �ô� �ó� �ò��ñ�l �� �(;��U
� ) N!�Y=/ , u�	>� i)� !d ��%�1�� �OP 

mE��D�� �C��B��Al  �� 4P#�! T�B�, m�J��I��H��Gl� � �M�!�V� m�L��Kl� ; ��>� 
�/�7Y��� �� *�� :F)  _(
N� T�B��,  ��!� �/�7Y��� �� *�� :F) 43� �>:  J1/�w�, �OP! �(9)  
&�! �� �.3�  u) |(�#/ |(�#�!  f/ �Y=!�  _7��&  _4L S(/, �P!  f/ �Y=:%!�  f� pY J��  J1���  f/!!��7 

0 l�d, 0!  k4L ^e>  _U/s7  fV�� p�n FO��  f/;:%!�Y= �M.I� �dR ��� 4�	�� �(Y�! �(���! : f2 ���(3 
 J�&�,  f2:%!�Y= ,� J&� D(3�> ��L �L  

&�! i!� ��� :���  JK/&�� 0 �OP;  u) ��*(
�  −8	9 �� :�	; �	
! − *�� :� uR |(�#/ 
|(�#�! !�Y=/ 4L S(/, 8U� �dR �!D�L !�/ ��3] @�$��, *�� FO�� �M�	; :�(3��� 
N�Y=.7>  J�&�, N&�3�> �� &]) �� �L, 8U� �dR +�	� ��&� D��)! �� ) �MK3�/ 8	; v�.�� �!�Y� 

8U� �dR �!D�L !�/ ��3] @�$��, *�� FO�� �M�	; :�(3��� :%!�Y=U7>  J�&� R ��] �� 8��32, 
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�!, !D(3�> :��R (P! :U��ML ��� N(L�2, :%!�Y=�>,  f/!(��V 8	; v�.��,  f�>p. �$(Y ����� 
 −F) (��$/ ����� − , _y=U/!� v�.�� �M.� 0 ��(y�, (���> �M��M7� 8�R ���7��, s�e> 

�M�	; S&�� FO��  _X fY p��� �� 8.3� FO��  _X fY p��? �.3/ FO�� �P��, s��2 &�! "�U��  J�D� �� 
���7��,  J�.U> �M� �(�(1�> : f� fM�%� 4P) T�B�,  f;! f	�%( 4P) ���7��, q3��> ��  JY�%� 0  f) p� fY�MG� 
�M	U1�> �b� ,*�� *(
� �� 8	9 �� :�	; �	
! :�FO��! �7Y% N&��  uR ��!D �B�T  fU� f�7� 

 f2! p$ fI�  f] fI J��  ��� �M�(=��  q/&=�� N�!� ��� ,:��� :==9! Q���B�  
    0! r�=9 �	7� 0 q/&� v�(.��  «&3� )  fd fL f�  ��.��−8	9 �� :�	; �	
!−  f� pU4 

87�; *��&	� *��  :� _� �Z ��2p# f/ 8 f7� �;  ��p�  f�f/ p� f� � J� p(f�  p& f�  p� �M f� fy f;  ���  �:p.��,  f> �r f7 p�f�  p� f;  p��M �P( �� �!, 
 p� �M �Z k& f=�/ f!  p��M�2� f� f� f&�� ��>  ��_. f6p��, � f�f.p�f� f>  f( �P  fl�� fO fL  pd�R 8 f� p!f)  ��� 8f��R 8 f7� �;: �k%�R  p& f�  �+ p� f� phf) � JD�f� �; ��� 

 f-  �� f&f/  g& f�f �B  p��M���fU �1��� �.3/: - ^�&� &�B 8	; �M��U�; E> �P(	2�12 ,*�� :� p, k� f=f> F�D�f� �; 8f��R 
 ��(����,  �q f3p� f/ f!  ���  f|( ��p#f/  f|( ��p# f� f!,  p� �P f!  p���  k4 �L  g� f& f�  f(�	 �7p. f/,  �� ��f� f>  p� �M�	�G� f!f) 8f	 f;  �^ f�p� f=��  f�_/ ��f� fw 

 f(�� f� p$f� f> � f� � fM��>,  �� ��f/ f!  p� �P �� �hW  f(��( �1f� f> : p& f1 f�  f� fL  �N �O fM��  _� f� Ĵ  ��� f�,  �� fy p=�/ f!  −0! �/�!� &.; FO�e��: 
�!�9�=�/!−  ����f%  ��� 8 f7� �;  �:��� f= p9f) f!, 8_U f�  f( �If/  �vp) f�  �� p(_K��  p� �P �& f�f �B � J�p� fh  p���  �� fG���  g��f./�D  p� �L �& f�f �B 

 fS p(f� p��� �.3/ :�� �	� S�3��� v)� �(K�� (I/ �h J�� �� �G�� ��./D, �G��! ��./D 0 ��, ���=y�� 
 {^!�Z ���5;, *�� :� �m f� p�f� f>  ����f%  ��� 8 f7��;  �:��� f= p9f) f!� F) (;&/ 87�;  (;&/! f�� :3� 

� �4 �
 p��� f>  ���  p��Mp� f	 f;  fzf�_.�� �z�.��! : �D!D (I/ 0 ~(%) ��!&��, � �4 �
 p��� f>  ���  p��Mp� f	 f; ��> fz f�_.�� 
 p��M��� f� ��;  �� f> f( �=�� py 8 f
 p�f>� F) :82(� � �" p( f� fL  g@pYf%  g^ f& ��� f!,  _� �Z  �̀ �� pMf/  ����f%  ��� 8 f7� �;  �:��� f= p9f) f! 8 f��R 
 �T p�f pB�  fEf>  f! �& �6f/ ��>  �T p�f pB�  fs �� p( f�  g�p� �]  _-�R  �Nf f� f�  p� �M �� fP f,  p� �M�.pUf% f!� F): �MU=G��  ����p. �Uf.� � �m f� p�f� f> 

 ����f% � �� 8 f7��;  �:��� f= p9f) f! 8f��R  ���,  �4 �
 p��� f>  ��� � J�p� fw  �n�f. p;f# fL  �+ pV�� p��� +V��� :*��� �	/(w n�.;B� 
� p� �M�	 �� p=fU f>  p� �M �� f�p�fU f>  �qp� f�  f�� f]  ���,  _� �Z  �4 �
 p��/  ��� � J�f�f�  f-  ���I�/  �:p.��  �+p�f�  g� f& f�  f- f!  g�f� f!�  f����& :(P 

����� �
�1��, (M> +�� �� ����� �
�1��, �-! ��!� F) :+���� �(.y��� �� ��! *��6��, E> 
 �/ �I u� :.� ��] ,� �4 �7 p�f� f>  fT p�f pB��  
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�*H.�> �M.� &� 4��  f! _w� :7Y% 8	; )  f/,N(	U1 �P&6�> 82(�; �M/D�.�>: -) �!�$�)  ;�!�$�) -)

&� )l	P  ���L!&;! |�V�> ,v�.��  �/! pV �	( 4��
 �M�]�(�, ��> (I/ �M�  f� p; �� -R ,�M�(=� 
 fU> p$ �I f� �M�	;  p�#L f7 �� ��  f] �I f� p"  ���  g"��% :U��9)  f�`� F)  f2 p7 f�� �7�#L  k7�� f��  

�P!  −d��3��! M.� ����−  �S(� �M3� }E
 ;��KL l�d! ���KI�, *�� ��.�� 8	9 �� :�	; 
�	
! :� &�(�
 (�	7���  ���  �� �7 �� |(�#/ |(�#�!  �%! _$ ����M  f)! p2 �
���M s�
 ��.
� N�!� ��� 
:��� :==9! Q���B� ,�.3/ &�(/ (�	7��� �� �=	
) |(�#/ |(�#�! s�
 ��.
; �� ���KL ,

d��3��! ���  

&�! Ld� !�7Y��� 0 |(�#/ |(�#�! � J�(�) - ry2, �Ld! X>�=�� ��� �6� 0 "rUY��" 
?3� ��Zo� �U�� *&2 8	; �� N!�Ld; -! ry2, ��! l�d  − JEK� − �M�(� :R |(�#/ |(�#�! 
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1  z.9  ��*(� , f�B�; , f�B�! ^�6] S�$���, �KI/ 0 �.�� S(���, (�(1/  : uR *(w ^�6$�� 
:.� !�$; �!�� ���d; �OL *�� !�7Y���, @��! (P l�OL ���>  fP�$�/& ;S(��� l�O�! X>�=�� 
��� �6� *�� :"(P �6] 4/(w" ��!  k&=/;D �I� 0 mUL ��7YU�� ���:  uR :�(w !�$; �G��! 

���d  
2  �(��� : �9!p. �z :�(w :��;! ��(
; �3��) ��d) 0 �3��) ��d), F)  u) �MU��P �3���  
3   �9!p. �z  f/ fUY ��¸ �P&�)  �) f%d:  f/! p	 fU �= �z i�hB��  
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��� v�.��,  fLO�2!� 0 mUI��, &�! �5/ ?3� �Ew �	3�� ��) �=�=9, �P! +7�� ;�=�=y� 
4� FO�� N&1U3%:  u) |(�#/ |(�#�!  �S(� �� �.� SDW, �/(�)�,  f/(=L�.U (	
�.U/!,  �/! ���=(� 
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!�LO2 �I.�)!  u�� :%) � u) �.� ��3I�� �S ��/ � J$� −/��3I�� &y1 −  �hW 0 �OP! ,:� �� z7V/
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  0 �z7h s1�
!��H�� �hW 0 ��5; ��3�� ^�/H�   @��! ,������� �z7h s1�
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o� ������� 8�7/ �� ������� D�����, ������� D����� ��%R!:  f��� p��  n�$���� s1/! ; NOP!
 "�>(7V�� �P���53��  
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! :�	; �� 8	9 �� *(
� *�� ;��H�� �hW 0 z7h s1�
! :��
 ��B� NOP 0 s1
! , �A7�! , �z7h �~O��, �M�> s1�
 S(� c�.P �.3/ : f�! , �z7h! , �A7 �~O� , 4P) ?3� *��

�	3�� : _�3� gS(� 0 l�d s1/> ;��. f7���� A fO1�/! ,�M<3 f7V�/! ,�M<3�� ~�M<3�� z   ?3� *��!
)�	3�� 4P : f�U=�/�OP ��� 4  "���	7��� �� �4�� *�1> :�/ ?c�d 8U�! ,�� *(
�" ��  ��E; �P

*�� ?z7V�� :� f1�� "�M� �dR p�"�.� "��.���� ��7.�� ,"������� F) ,� +�� �]! ,~,�3���!
�(�V��� Q���B� :==9! FO�e�� N�!�  

 �=%!−��� d��3��!− OP �� �J��] i�% ��H�� �OP 0 r�9)! ,"������� "�M� &1> ;�
 fP��U/ �� (>�V/ - �� ?3� ������ @��6�� ( �<=��> ,"��k.�2 J����� �P&�) � ~H3�/! ,�
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 �M5/ �I�−�	;) ��! −  � ���; (I�
 l�d u) q/&=�� �� − d��3��!���− (I/ �.3/ ,
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~!�3�� � f���/  
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�I.� �;, �OP �M� �dR;  �� "��E; NOM> p� ��  ��(M� itI�� "��E3��  

S!��� ^�KL ?�P �� ,�1��
 ��E; �M� �%�Ld itI�� "��E3��  ;dR,  �..�� s12 �U�� ��=	���!
�(Y��)! ,�M.��! S(��� N�%�Ld ��    �� 8	; "��E; NOM> p� �� itI�� "�/o� �(M�  

S(��� �.P z1% �.	3�!,  �&�!−4�! H; �� ��] R −  �d "�/o� � �hW �; �	IU.
 pL �P! ;� J�
4�	� �M�> SEI��! ,�$=��� 8�R v�.�� D��2 �U�� ��.��  

 l�d &3� �Z−� J� k&1� �+	� ��L − � ���PB� �� g��) �; �	IU.
�I��P! ; : ,�UY�� 0 `��(�
 _	3U2��� �� �(�(�� ���
) �LO.> ;�(�(�� ���
)! ��E7�� ���
#� \: 

 k� _$	�� f- _� _$�� �+p> f� f; !� k� f(fU�� p��I f� �: 
 f- p� f� f>   _� _$�� �~ �� p3f/  f/> �s f1� �:� 
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! :�	; �� 8	9− v�&�� �OP 0  �� *#
) FO��−
4�! H;−  f� c���/ )! :�> �� c���/ ) ,�	
! :�	; �� 8	9 �� *(
� SEL 8	; s�U6% ,:�> �

a� r�=9 �� )�1% q���UY�� ��UL �� �	7� S��  
�� ��) �;�7�� �; �	
! :�	; �� 8	9  ��.�� :�> th) FO�� q/&=�� 0 )�1% �.L!  8U� S(12
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 ��.�� �M�> *�� �U�� ^�]�3�� �/o�−�	
! :�	; �� 8	9− :���� �� |�V2 ���% l�d �hW! D��2 ��
�P�$=� 8�R v�.���  

 �.3� S _&1f2−^(ha� �M/)−  u!) ��)! ,� J�!�h itI�� "�/o� �hW �P ��.�� NOP u) "�/W *
"�/o� �hW �P! "�/o� *!) �M> ,��] ��%&�� �� �P&3� @�	> ,��%&�� ��MU%�! �;�7�� *(y�  

 "�/o� *!) �P; � 8	; *&2 �U�� "�/o� ���U;��! ����1�� *(y �P&3� @��! ��%&�� ��MU%�
��%&�� �� ��]  

 "�/o� �hW �P!;  �L �d �U�� itI�� "�/o� ���U;�� f�"�/o� �I	2 �hW �M> ,�M3� "  
 ��.�� *(�! −�	
! :�	; �� 8	9− :� 8�R v�.�� D��2 ����� �� |�V2 ���% l�d �hW!

�P�$=�� J</) �	7� &.; �/�!� 0! ,� :� f2 ��V p3�� �� |&; ^� �!) � f� p3�^ &;�  
&; ^�3��! : f;! ,&; T�) 8y�) �P f& : �T�)  �̂ �(M$� ������,  8�R �>!�3�S(���  

�	3�� 4P) ?3� *�� : f& f; +�� �
 ��R �3�� �� �J%�!&; �(��� ,����a� (P! : uB  l	���"s_��2" −
����� c(	� �� �L! − � +_�� �7> ,�G��6�� ��=9) �M�> @�=/ �L :&;  

� NOP!����� �� ����V�� ��.�:  f2 �U�� ��.�� �Pv�.�� �$=   �; �	7�! F��V��� i!� &�!
 ^�/�P ��)«  ��.�� �; −�	
! :�	; �� 8	9 − *�� :� f$=�/\G��w �EZ 8	; v�.�� � : ������
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��3� 8	; �ZEZ! ,��3� 8	; �.Z�! ,���P��,  �$=f2! ,��3� 8	; ^�$;! ,��3� 8	; �3��)! f� � _�1 �MU
�.�� f2 ,� �1 �4�  f2! ,�(��� q�� �M3� �� �+�  �2! ,�(2�� q�� �M3� ��y �2! ,�(=�9) q�� �M3� r �7�

�(7�) q�� �M3����=�=y�� 0 �OP! ,  
 �6� ��� X>�=�� *��$ ::�(� :�\G��w �EZ 8	; �\G����� : � _LO�2 �P! ,\/�w s��

q_%��2!  
:�(�! :����P��! �������  − g�/�!� 0! �	7��: ����P��� ,!�(�� ����  �.3/����P�� ������� 

 !&�!�(�� − ���P�� ������ !�$=�/ ��) ;�EK�� �� 8�!B� �1/���� �P NOM>  
:�(�! :���3� 8	; ^�$;! ,��3� 8	; �3��)! ,��3� 8	; �ZEZ! ,��3� 8	; �.Z�! � �P NOP

��%�K�� �1/����  
:�(�! :� f2!��.�� �MU�1� �$=�, �6� ��� X>�=�� *��:  q/&� 0 ^�(LO��� ��.�� �P NOP
 f) �� �Y/O� &�
 −�.3� �U�� −  *�� : �;�7�� S��� 4�� �.G�I�� "�/o� �Ld :�> q/&� 0 �	7� &.;!

:�Y> �b��� �� @�$�� �(	�L :� ���% l�d �hW!  f� �� |�V2v�.�� 4 k���2 &; �3�:� �/�!� 0! , :
��P�$=� 8�R v�.�� D��2�  

 :�(�!−:�	; �� 8	9 �	
! − :��(��� q�� �M3� 4�12 � -! �M�,E2 ��.�� u) 8�R ^��]R :�>
 g+�! F) 0 �MLe2, �P�$=� 8�R �PD��2 8U� "��!B� �G�
 0 �M3� �M>  

�� ,�$=��� �OP  ?(P 
*�� ���	3�� ?3� :�$=���: �(�1�� �� �$.�� (P  

 3�� ?3�!*�� ���	 :����1�� S(/ �$=��� (P  
  *(� r�=y�� �I��(M�6�� : ��$� :%R ��1�� S(/ 4�� ��%&�� 0��  

 ,S�$�� 8�R (I/ �$=�� �OP!> f$=��S�$�� 8�R v�.�� �   u�V�� �OP *�� �� ���KL := u��! ���
���	3��   
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�6� ��� X>�=�� *�� :"�;�7�� S��� 4�� (I/ �$=�� �OP,  f2 ,S�$�� 8�R J����) v�.�� �$=
 u�)! z�(��� 8�R �(�1�� �� �$=�� � ^�(y�� NOP ~Eh 8	; (M> − �� � 4�a� 8	; �(L���

�M�	; m��3U��!− v��; ��� q/&� 0 D�! �� 8	; (P ��%R! :� Ĵ �$ �� Ĵ �� �; Ĵ �Y �� � (I/ �OP!
*�� �	
! :�	; �� 8	9 ��.�� B ,s��6	� :� p� �� Ĵ �� �; Ĵ �Y �� ����1�� S(/ !�$=�2-��/�!� 0! ,: 

� Ĵ �$ ���   
 ��.�� �.P ;m�w −�	
! :�	; �� 8	9 −  ��=�=y�� 0 FO�� q/&=�� 0*��: � 8	; �.Z�

��3� 8	; ^�$;! ,��3� 8	; �3��)! ,��3� 8	; �ZEZ! ,��3� �H� ��7.��� �OP! ~Eh 8	; D&3�� ^D�/
(L ,^D�3�� ��3� 8	; �U
! ,��3� 8	; �7�h! ,��3� 8	; ^�$;   �(��� ���	3�� B : 8�R ��.Z� ��
�OM> ,^�$;  8	;  ~Eh^D�3��  

*�� �	3�� 4P) ?3�> : f/ ��) D����� �OP! *H./ �OM> ;(���3UmL�/  
*�� �	3�� 4P) ?3�! : �� 436/ ��H�� l�d 0 ��) D����� −4�! H; −  f̂ (� ��3�	�  g4 ��=2 
 ^�$3�� mL��> ,��B� �OM�:�	;  

 �M5/ FO��! −�	;) ��!−  u)  D����� _	� ��� fL��/ �� � ,mc�d d�>  (I/ fL��/ �� JE�	� m mL��> ;
&��! ��3� 8	; ^�$3��! ,&��! ��3� 8	; �ZEK��! ,&��! ��3�  8	; �.Z-�  

 �$=�� (P :%) �� �L�d �� FO����%&�� 0 ����1�� S(/ �$� @��!;  u#� �	3�� 4P) ?3� := u��
4�1f2 ��.�� uB ,��%&�� 0 -R (I2 ) �I�/ - ^�(LO��� �Yy�� � �M3� �M3� r�y2! ,�(��� q�

�(=�9) q��; !��%&�� 0 �$=�� 0 (I/ ��%R! ����1�� S(/ �$=�� 0 (I/ - �OP,  ��P�� �OP!
� �&�  

! u) N���! �6� ��� X>�=�� �Ld &�  �+��Z 4��&��  ,S�$�� �M� 8�R ��%&�� 0 �$=�� �(�! 0
 u&� �/!�3� q/&� �!�Ld!  ��I� �� Hb −:3>� − :��I%R !�($=�  −S�$�� (=% N&�� �=%!− 

 ��! J-����IP(�! 8	; ! ��6�2! �%��L�X>�=�� *�� , : *�� ,F(� N&.
! �G�7.��! FO�e�� :��h)
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q/&�! :� �̂ �6P (IU
  f2! ^�6P &3� ���M �� 8�R v�.�� ,�=. f/ -! ,��P���R � -R T�B� 0 81�
�P��� �] �*�� :&��) :��h), :� v#� - N&.
!  

 �+	� : ��; ��� �; FO�e��! &��) S��a� N�!� �� l�d &/�/!³ *�� : �� *(
� *��−
�	
! :�	; �� 8	9 − :� ���% |�VU
  "(��<� ��S��1�� S(/ 4�� "(��<� (=% �� !);  �$=2

v�.����� *(
� �/ �(��� ,, �%��#2 ��>? *�� :�S�$��� �I�	; �Q���B� :==9  
	
! :�	; �� 8	9 ��.�� �.M> uR *(1/ �  �� �P! ,"(��<� �� |�VU
 � J��% NOP  ,����� �

*�� ?(IU
 8U� ��.��  ��.�� −�	
! :�	; �� 8	9 − :�����1�� S(/ 4�� �! �¦% �OP  ,��#7��� 0
��])! −�	
! :�	; �� 8	9 ��.��−  S�$�� 8�R �P�$=2 ��) 8�R;  :�	; �� 8	9 *(
��� *�� :%B
�	
! :�S�$��� �I�	;�   

F!(.�� *��! : :�(� −�	
! :�	; �� 8	9− :� �/ ������ \G��w �EZ 8	; v�.�� �$=
���P��   ��(y�� 0 AY.�� 4���! ����1�� 4�� ��%&�� �hW 0 �$=�� �OP q/&=�� �hW 8�R;  4��&�
 :�(� −�	
! :�	; �� 8	9− :��M3� +��2 ��.�� �MU�1� �$=2! 4�12! �7�2! r�y2!� �OP!  �hW

� ���])�	7� �Ld ��L �;�7�  −�.3� FO�� q/&=�� �OP 0 �.3/− � �hW!l�d  ���%  �� |�V2
������  

�;�7�� |!�h 4�� itI�� "��E3�� 0 ^�$3�� "�/o� �P NOP ;dR  
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�%&;! ��L �Z;  > �%� −4�! H; �� ��] R −  f% f̀ ��(� �; SEI�� �UV �UY�� 0;  �4L �M��U=/ 
�	7� ,) l�d! _  ��B� − J���� �%�Ld ��L� − ) u% g��, 0 ��3% �  _(.2�UY�� :�> +;,  f�Z�I2!" :�> ,�UY�� 

 g*�I]) 8	; �UY�� +=�9)!  J��(
 ,�(�)! �M.�  f/ �� f/ �� !) "�M�$�� �UY� \	3U �UY� \	3U
�	7���! ,"�(M$��  g���=� �UY�� s� 4��3U/ z�L �>�3� 8�R ���5;  
 �̀ ��(� c�.P!  �2 ^��KL f	VU7 �+.L ,��B� z	
 SEL! �.7��! ��UI�� ��D) �� ¦  ) m�)

 _
(2)! �M�7�)�M�> s;  J�I�� v�&�� �Uh 8�R �%������! +�(�� \�<� �I� ������ 4�� �
> J��; �M��;#7 f/ ��� �+�(�� s� m
�.U , �� ��] R!−4�! H; −  �7�.
 g^���=� 0 �M�  �	1U7�

`��(<�� �� �P��� s�   

♦ 
|� ����� �'�R#��� � X:  D#� 	 B������� �, ����� Y_q M
*  

 �Yw�3��−^(ha� �M/) −  J�Y9�; (I2 &� �7%a��;  f2 �y3-� 8�R :� z ^D�� �; ~��=%
 ���KL! ,��(y�� z9�(; zw�(3��> ,zw�(3��� �(�1
 ��%R �UY�� 0 �(���72 ���  

 f� 4��3��! u�� �:	13� :Yw�(; &,  u��!��$��� :	1; &  

%a� �/ - �7 f	� :.� m�Yw�; E� (I/ ), �Yw�3�� &��� (I/ );  u) S�D �� �I�/ - �OM> 
 ��7%R �7%a��� :� &�- �7%a�> , ���Yw�3 , u�I�  �/ ) :.� �(	���� k�1 :�,� FO�� :	13� �Yw�3�� &

 ��−4�! H;−  _/R f� 413��> ;N� p� �& zw�(3	�,  ��2 ��� :UYw�; ���! n�7./ -! �D*(13�� N  

 f/ v�.�� ?3�> J-(hD �UY�� 0 4h&  f) (� p; f� _D�� :	1; 4�P;  JE<> f/ ) �;  0 ��$�� ~�3
��#7���   

 4��3��! −�</) −  �/ u�1��$��� :	1; &;  ���] :	1; 0 s�! �d�>  f� f� fs  f!! ��$�� 8�R f, f  :	1;
��$���,  uB  u) ���	7��� &.; S(	3��� � z��V/ ��� �#/ - ��$�� �\>�(� r/�y�� 41.�� 4� ;413� 
�� 413	�41.�� \>�(/ ��	7�� 413�� ,r�=y   
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 ���] l	1; 0 s�! �dR ;l�O�! >�r�=y�� 41.�� 8	; :��;;  p;�> 41.�� \>�! �> :%) �	
 p;�> 41.�� z��h R! ,��h �� ,:�> ��h - T�� :%) �	:.; &3Up�  
*(1% �=% ;l�O�! −^(hR �/ −: �) �� �7%§� i&� �� g�( (	V2 - 41.�� z��V2 ����� �� : 

1*  g+��Z ��� 41.�� (I/ ) ��R;  ��!OI� (M> �	
! :�	; �� 8	9 �� *(
� 8	;  
2*  J</�� 413�� (I/ ) ��R!�  
 u�) JU��Z 41.�� (I/ ) � � − JEK� (I/ #L��P&�) 0 !) ��=�=y�� 0 −  413�� :Y��V/!
��	7��;  _EL! E>! 
 &� 8�R �#/ FO��> gq/  ��) q/&=�� �OP *(1/! r�=y�� 0 �D uB N  f/ - �	1;:� *(1% ,:	�1 :R u 

:�E;! ,|E; 8�R |�U=/ ,?/�� l	1;:  �2 ) _	3UU> ,�.7�� 4P) ���%����� ���	3�� S,E �M.� �
�M�%�3�! �.7�� ��532,  u�) _	7U2 ) � f+7�! �.7�� 8	; `  �> �� ���
� �OM> ���D c����! l�  

 &P�$��> ^(hR �/�� &�- �UY�� 0 :%) ;  k2� S&; 413�� &��12! ,413��� �P&��12! ,zw�(3�� ���
��$���  

♦ ����� �]��:  D�[�����s���
 �����,  E��
��� B3> �|�����c*  

�(5�-  −^(hR �/ −; �%) �Ld) 0 *!B� 0 �.	� ;��E7�� m�
! �(�(�� m�
 `��<��:  s�U2 -
�� �P&k��! �Yw�3���.UY�� 0 �(�(�� m�
 ;��$�: ��E7�� m�
! ,�Yw�3�� ���2� : &��12�Yw�3�� 

��$���  *(1% �.P : _/R �SH��! �	63��! c� ^�%B�  �	63�� : �m�
 �%B�! ,�.UY�� 0 �(�(	�^:  �m�
 
�.UY�� �� ��E7	�  

4�! H; �� *(1/ :�mV��U� �T� �S� �R� �Q� �P� �Ol �"��6=�� :¹� *�� ,
!�7Y��� :� ���U�� : ��3U�� (P �=YU��! ~�KU�� �� ,¦��	63�� S&;! ^�%B�! +,  �y�U��! ��B� 0 �

s��(��  u) �.3/ ,D��(�� tV��! ��S&;! ^�%B�� �%��#/ 4�! H;  463U��;  �y�U�� �� &�- 4� ���> �
s1/  
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 :�(� 0 Q�L($�� *�� −4�! H;−: �m� �E������ �D��C��B����� ����Al �����1�� :���: "�m� �Al� �� : u�	� �D
 ��M.� �=.> ,^�%B� 0 m��e	�! ,�	63�� �; �� �	63�� �; ( _��^�%B� 0 (�  

*�� ,F&;�7�� &3
 �� 4M
 �; FO�e�� i!�! :�	
! :�	; �� 8	9 �� *(
� *�� :
��� �� ^�%B�, ���$�� �� �	63��!�  u7� �s�� :. �	3�� 4P) ��; B� �9�% A�$�� �M.� Q���$  

 �$�� *�� _�}� :����$�� �� �	63���  u) F) �(��� ?�d��� ,:U
(
(� ���$�� �M�	; 4��=�� : B
 u�KU�� �� s.�2 �	63�� �y�U��! + u�KU/ �� ��! ,����$�� �� �	63��> ,�/��V�� 0 s�! +,  �� l�d!

:U
(
!! ���$�� &�L  
 u) �	7� S��a� i!�! :�	; �� 8	9 �� *(
�  �B *�� �	
! kx] @�1�� &�; :� uR  l�>

�� ��M�=/ ��U	yh : �=�� p	^�%B�! ��   
F!(.�� *�� :" �=�� ��)(M> �	 :^�%B� ��)! ,413�� : ��KU�� �M>�	63�� c�2! +" �U	yh ��M> ,

�	63�� c�2! +�KU��! 413�� ;�� ��M�=/  
 S��a� *�� ��1�� ���$  p�UY9 }&� 0 ! ^�%B�! �	=�� u) *�� ;��M�=/ �� :" ��P&�!
�	63��! �����,  �h ��P! �� ��(�O� �1	*��;B�! nEh�� �&7Y"

1  
���	3�� *��:  ���(�O� �	63�� �M�	; �e/ ���> ��R! ���d 0 ��R ,��V� �#2 -! m����� 0  

l�O�!; *�� 4L 0 �	7��� �� �(	����: �KL) l�d SH	/ �.UY�� &.; :.I� ,^�%B�  

♦ ����� i�]��:  D�[���=hs��
 �,  E����
  B����� P�!  D��� qQ!�* 

 ,�;�$�� �	3�� 8	; ¬���! 4M6�� �O�� u�>  �� �UY�� ���$�� �;�<�! ,���$�� �;�<� �
 f2 - u�) ,4M6�� s� -R |!� f2 E> �	3�� s� �|!�   u��� ¬(y.�� "��� l�O�! J�.  ;�	3�� 4<>m���¯

�´��³��²��±��°l  ��w�>: �¡����	3�� *�� , :" fy� u) ���� ���	3�� 0 ��$V�� �� �  sY.��

                                                             

�1� T�U T$�-�� :�531�# 
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���	3	� (I/ ��%R �1�1=��",  �*&2 �U�� �	��I�� ��$V��! 4��I�� sY.�� ! ��V�� 8	; f2 �$�� �� s.�
���	3	� (I2 ��%R  

 ��.��!−�	
! :�	; �� 8	9 −  uq� ^��KL q/D��) 0 �	3�� 8	;; �M.�:  :�(� − �� 8	9
�	
! :�	; − :� f�@�U	/ �1/�w l	
 � :�  J�	;�;  _M
�.6�� 8�R �1/�w :� �� 4,  uR!  s<U� �IGE���

�	3�� m���� �MU=.�);  J�� f/ ��� �s.y,  uR! 3��� �� f� � 0 �U�=�� 8U� T�B� 0 �� :� �Y�U7�
 ���3�� 4<>! ,�����mL�(I�� �G�
 8	; ��1�� 4<YL &��3�� 8	; �, -)  uR ��	3������%B� �Z�! �, 

 uR!  �/ �� ����%B� k�( J��./D �(Z J�P�D -! ��;  _�! ��%R! �3�� �(Z p	 f�> ,� gX=� Oh) NOh) � �>�!�1   
 u<>! ��.�� 4−�	
! :�	; �� 8	9−  &��3�� 8	; ���3�� −q/&=�� 0 �.3�
 ��L− *�� :

�mL�(I�� �G�
 8	; ��1�� 4<YL &��3�� 8	; ���3�� 4<>�  
 /&=�� 0! �d �ho� q �L f�  ��.	� −�	
! :�	; �� 8	9 − &��;! ���;; *�1> :� ���3�� 4<>

�L�%D) 8	; �	<YL &��3�� 8	;�2; � B ���3� f2 - �;�<� :�	; |!�� ���$�� , f�! _	32 � f) � �� �−
�� 4<Y�−  �}E
 �;�$�� �	3��! ,���$�� &/�I�  f/ �	7�	����$�� :� D��,  �/ (M> �3� "�M�$�� &

 �/! �3<"�(M$�� z,  �/ �3� &m	1�� �; "�M�$��,  �/! �3<"�(M$�� z  
l�O�!;  F&37�� S��a� *��$ : 

 p�f. �� p�� f4<>) _f) f+/ �& �P p�f	 p;��                  /H�/ ��	�; p. f; _l _$�� �4 p f� _&�� f! fl 

                                                             

�1� C"D� (V	I��   ��WC � 2682�, G$�A: E����, G$8: $	 X$"   NPQ C���� Y�: $����ZT #  ��WC# �8�) T)�T �3641�, 

G$�A: E���� ,G$8: [>�� Y�: R�\ E���� #
	 ]8� [��� X�T���� ^ #C�!�) 
8� .�   H�K� Z$_`	 a�8$b-��# C>>c) 

d$��@�   a�>c e	$.�� �6297#� 

�2� C"D� (V	I��   ��WC �2685�, G$�A: E����, G$8: $	 X$"   NPQ C���� Y�: ZT$����# 
	 [��� ]8� �	$	� ]�J$���# 
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♦ ����� �����:  o�[������%�� @J�|�
 �,  E��
���� C> B3 �R u���*  
> �5%�> ��B� ��� �dR:�;  ��.�� :�	; �L �� 8	; (P 4P ?�/&� (P 4P − :�	; �� 8	9
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!− :��=9)! ?�  �� *(
� ���=9 F&P! �� *(
� F&P z��h �� 4L�1  �� �;&� �M>
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?W�1�� ��  �P�  ��� _�3�U 8U� �&U�) �M� N���, �L�/�> ��!  �U���&;  u�> �� �&U�� ,��E� �L�O�)! ��/, 
��I=��; �> ���$�� &� *(1/ ��	L ��E<�� 8	; �7� ��I=��, &�! *(1/ \>�.��� ��	L \=��"  

*�� : �+	� d�3�� :�� �./�&/ −l��� ��− ) ��I=�� &� *(1/ ��	L ��E<�� )! \>�.��� &� *(1/ 
��	L ?\=�� *�� :"8	� m.U�� �� SEL ��I=�� "��MU$��� �U�� *�1/ �M� �� ?NOP -! l�.K/ l�d 
:.; :%�> :	3� ) s���/ \	2! \=�� �dR :U3�
 �> 8	; \=�� ��(%"
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*(1/ �Z :" _�3�U�� �P �� N��� �M� �&U�) 8U�";  �+�D ��  :>�3/ �	3�� �OM> �	3�� �OP 8	;
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"�L�O�)! ��I=�� ��/,  u�>  *(1/ &�! ,��I=�� �7� 8	; ��E<�� ��	L *(1/ &� ���$��
\=�� ��	L (1>�.���", F!���� *��: " �+	�  gd�3�� : �/ ��/�&.� −�� l��� −  u)  *(1/ &� ��I=��

��E<�� ��	L?!" ��I� (P,  u)! ?��E� ��) �./�&/ FO�� �� �.��� ?\=�� ��	L *(1/ &� \>
 �� \>�.��� f�� �U�	; �d�> ? _U� ��I=��! ?\=�� ��	L *�� :%) ~�;) z�L : z�L ��	L *�� �d�> ,sf�

 ?��/, ��) ~�;) 
 d�3� *��« :" fU$��� ��I=�� SEL �� m.U�� ;8	� �M"��; �M� *�1/ �U�� :?NOP ��"
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 �� z��V2 mG�6; �� :� �#/ �� ��I=�� SEL �� m.U�� ���� mG����� ;���I=�� :� �#/ f&= "�Z

�� �/ �U p= �& ��> ,�MZ*�1 :-(� *�� E>, ?��(1��� NOP �� ! 
" �/ -! �.K f� l_.l�d :.;" f+>�; �dR ,  ;��I� :%):%)!  �7�� ���	; �� J��	L *��! ,���%����� �. 

 f��V>��	I�� NOP �O��> ���I=�� �M�> z ! ,:�17�2 - �I�"s���/ ) :	3� :%�>"  
 uR ��!!  u7�� ���	; �/ �;&��� ���	;! ,(3���/ �.!���I  

 �	;! �M.� &��(�� #�h) �dR �.7�� 8	; ���	; �P �/O�� ���	3�� �L ��M� s�� #�h) :%) �
 J���Lq/&=�� 0 4h&/! m����� 0 ���I/ :%�> �;&��� 8	; (I/ �� ��)! ,� :� uR  ��(U�� m6� ��
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/�!� 0!�; !���� :�#
 ��&.; D(37� ��� *���; F: /�&/ ����E<�� ��	L ��I=�� *�� �dR :? 
*�� :";8	� *(12 8U� ��I=�� *(� �� l�	; :��$2 �� :?��	I�� NOb D��) ��"  ��� �dR �.3/

� SEL z��V/ FO�� m/������.7�� ���	; ���	3� ��V�� ���	;; ��/H�� NOP m.U��>  

 u) D!�D (�) i!�!  �� ��; 8�R mUL E�� f&1�� �; :�#7/ H/H3�� &�;mUI> ,�  − ��9! NOP!
 ���9! ;�(hR �/ ���5; �� &]���� *D�3�� �Y�	V�� �OP �� ���5; _>(� u7�� m��9 \�. − *��:  

"&3� ��);  D�yU�-�! ,�� i(1U� l�9!) u2�! ,N��) 0 :��% �.
 ���−�	
! :�	; �� 8	9 − ,
 ���� �&�) �� c�2! p= f� ��&3� (Z& �L! ,:U.
 :� "� �Y �� �( ���.7�� S!H	� l�	3> ,:U%!;  d�� l� ���>

��y; ��"  ��! ! ,�UY�� �� ��y;,©/H�� �� ��y;! ��E<�� �� ��y;!  
"�	;� �Z;  J�;&� v�.�� �&U�/ �� :%) 8<� &� -R  �4��D (P �� �M	�� ��  �̂ t; !) �M�	; �M�>;  u�> 
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 ��%R �.7���M>Eh 0 �� �	; &� �� �M"    
"M>Eh 0 �� �	; &� �� �M.
 ��%R �.7���";  u) ��B� n��U/ E>  (I/ &� �.7�� *�� FO���� 

 u�.U/v�.�� ?3� B ,��B� �OM� :  − JEK� −  *(1/ &� : �;&��� NOPI�/� � :�.U/ �� �M �.7�� ,(1��7��
u.
 �� �M/�	
! :�	; �� 8	9 N�LO� �.
 �M>Eh 0 �L (�! ,�M>Eh 0 �� �	3   
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 :��R �P(�U1�
 &1� :�	; �U%) �� i&M�� �L �> −(I/ - �OP! −  f&� ��%R �U	� ���! �� �P&3� �
 �M	��
 ��� s�2� �� -R :Z&�) −�U	� ���! �.3/ :�.	� ,�P&3� �&� ��%R : ��� s�2� �� -R :Z&�) ��

�M	��
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! :�	; �� 8	9− :� ��U> (IU
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:3�7�  
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 ���h �G�1��! �]���� ��; ���! s�7��� �.UY�� �� �e�� �]���� B�$���! �y   ) \�
!
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 fL *�U� �.U> f7 u7L ;z�7�� � �L �.U> �.UY�� +%�L R! ,:U�� 0 81�/! *�U1�� ��W � f3U�� mU,�M.; &  R!

w�]) �.U> �.UY�� +%�L f3U�� ��M.; &  ��E7�� ���
) �5;) �� �.UY�� �; &3���>  
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♦ ����� 7�]��:  B���� Fm
 ,�J#��� \mK� �_R! �Jh�� @\��= �_�� &z�' "� \*  

 _/Rc�(b i(UY�� Oh#2 ) c�, ��; *#7/ - v�.�� ?3�> J� -R � �	; �dR&/�/ �� *(1/ :%) �  
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a� A�] �y� (>�32 �U%)!$ :��=9) s�;  u�� ��&.; gS(1� �!  �� eU�� �
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 fc�H�  J��h �� fl�> c���! ,� fc��h D&
! ,  fc�&� s>�!  _&�� 0 �� �Y�! �U	� ��� �.3Y%! ,�/��
��.���	�! �I/&��(�! �I�! �.�  

��O1 :XJ�� =xO �\Y ;�} �[ ?� 7��': ,� ��� �� �L QY
 ,h�� U ��� c@$ Q�  � ���
 b"x�� QR�K�� Q� Q�#�� �_R!
 ,R�>R� P�[ Q�K� FU�R#�� �j[ =Y ,Q��J�'
 Q�� 7!   h�� 3~}�� 7!

?"�� �J;' 

��(6��: 
 JE9) ��(6�� \� �M� ^��6�� NOP uR *(1/ ¶B�! ,  p�; ��M.�� J� ,(6/ - �I�! ,� − JEK�−  )

�M=>�y/  4�yY2 :�Y> �M3� SEI�� ��):  
1   pR � �L fh 0 SEI� fh 0 SEI�� �L R ,,(6/ E> ^(	 ^(	− ���$�� �L R ���$�� 0 (�!
 J���h�− ,(6/ E>  
2   pR!  fh ��� 0 SEI�� �L J��6=U� (I2 #L ^(	  �M�!, s� − JEK� −  ,:��� �; :�#7U>

�M��� �; �M�#7/!; �OP 0 |�� E>;  �� �M52 �� ��,��>���� &�) �� ��/  �� ��/� "�M� �> �� s.
 u�I� ,��/��� 4�)  u�) ,*�=�� �; *��7��L D�U3��� SEI�� 0 �OP D�U3��� �; |��V�� SEI�� �

 ����L fh ���� �L (�! ^��6�� s� �M�D��U/ ) ,(6/ E> "�I=<��! }�H^(	  

��O2 :XJ�� =xO �\Y : o�' 5f� =Y  C� Q�R�� _s�� � 7 ��@' P�6 7− � �! ?� P�6
��O
− ;��z��� �� ��R�� 7� cz���
 @R�� 7� cz���?  b��' z�R�� �� ���� &\Y =Y
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 �� 4<>) (M> ^E9 ��3��) �	
! :�	; �� 8	9 ��.�� &67� 0 8	9 �� u) ry/ FO�� �

 �z�) ��3��)  g^E9  f�! ,S��=�� &67��� -R N�(
 ���> z�) ��7�h �� 4<>) (M> ��7�h 8	9 �
 g^E9 � -R N�(
 ���> _�)! ,S��=�� &67��ry/ E> ¶B� N�Ld FO�� &�1�� �OP �,  8	; m6/ -!
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 �/ ) m��(��> f�Y38��32! :%�=�
 �� �M1	h ��L �MLe/ )! �7%a� �M  

  ^(ha� 4KU�/ ) (��)!B *(
� ���! ��,�	
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 ?�x�}�� 
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��� &3� (�! �	3��,  �/ k674  
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  u�)43Y�� ����	3��> ; (�(1/: 8	9 ��.�� 43> S�7�) 8�R �71./ �	
! :�	; �� : 
X
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�	
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%B:  f2 �� ��K k��� ^��Mw + �V��� 4� f�(6�� !) z u��� +%�L �dR -R � u��� �I2 �� �d�> ,^� u�> ^� 
:�	; 4��D - ^��M���� *(1��   �d �	; �; �L« �Z); d�] (P  

��O17 :XJ�� =xO ;g �[ ?� 7��' : b_�! h �! _�! �� c'��� �W =$@ � l !�9 b% %6  
 D
>� _M
XJ�� ��' �� ?I�
>�� �\Y 5f� =hL ,h$: =$
 >! ?� P�[ U�� �[* 

��(6��: 
�(�) �M�> �.P ��#7��� : 

♦ X
|� ��|�: �	3�� 4P) *�(�) �� r�=y��:  �z�Y3	� ,(6/ - :%)  f/ ) �I.��%�H�� r,  -!
 f2 ) �Y�Y3	� ,(6/ �I.Q�H�� r  

 ��%�, ^)���� +%�L �d�>4���� ��2!;  u%�>^)���� *�� 0 �5.% �;  *!H/ :%�> ^)���� +��2 �>
s%���� z9(��, ��2 &� z�Y; (P! mU2 �� +%�L R!; E> !�M=I./ -  

♦ �]�� ��|�:  �b �%, �U�� ^)���� rI% :%(L −+��2 ��R �.	� �dR −  4��� �I2 �� R:.�  &1;!
r�=9 &13��! ,�OP 0 |�� E> �M�	;  

 �I�!  f) &�! �M�	; &1; R f���%H�� �� �M	; �	3�� 4P) *�(�) �� r�=y��>:  u)  - &13��
 &13�� ry/ E> ,ry/8	; }�I% ���� 4��� ^)���, +	�!: }�I% ����;  J,�e�� _��� �� � �dR �3�

 JE��� +%�L uB ,:.�   �� �.P 4�=��}�I% �,  4P) *�(�) �� r�=y�� 8	; &13�� ry/ E> :�	;!
,�	3�� 4�=	� �M3�! &3� N&/&62 m6/!  

��O18 :?zJ�
 P�! �J}� �' �
� � L '���
 ������ ="%� �' ���"�� WJs� =Y 

��(6��: 

♦  u�)���.� 8	; �L R �: ,(6/ E>  
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♦  u�)!��9) �&� 8	; �L R �:  f/ - :%) �(M�6�� :�	; FO��> u@�  J�M�U� -R z=y���,� 
 p�)! �(�) �OP! f�^D��3��� \;  u-) u@�/   J�M�U� -R z=y����  

♦   u�) )�1�
 �L R � Ĵ ���� �� k@� ��� � z=y���:  E> �/fe$�(�(�� :� �  

��O19 :g �[ ?� 7��', =x��� �\Y XJ�� :�v�#�"�� �@�_"�� � ��@_#�� �}� �?  ��
 C� �j[ ��' ����� FU;�  B"�� &\Y C� �Rh DQ�! V�f  S="! �s�[ �m�* 

��(6��: 
 f/ :	3� ��w(� :� D �−�� ��] R −  k��% J��] � ��>�Ob \	3U/ ��   

 l] -! −^(ha� �M/)−  u)  �/ ) 4��	� ,(6/ - :%) 49B� k	3 -! ,��	UV��� v��&��� 0 �
 �2 ) ^)��	� ,(6/ k	3��	UV��� v��&��� 0 �,  u�w)! �5;) ^)���� #] 0 (P!  

 u)!  uI=� ���E
a� ��B� 8	; m��(�� f�! �M��M��(I= 8�R! ��B� �OP 4y> 8�R �!�D��/ ) �
 f� p3 �4  fv��&�  �/ �(LO	� k	3 f�! ,*����� �M�> � p3 �4  fv��&�  �/ ��7.	� k	3��7.�� �M�> �  

 s��(	� ��7.��� �I�;  �/ �d��>f.y �% FO�� ?s:� �UY : :%) ,(6/ E> ^)��	� ��7.��� �M� �2 ) k	3 0 �
��	UV��� v��&��� ;��	3� (I2 )   

 u�)!� *���	� ��7.���! �
��&	� ��7.���;  ��w(� �#�
 �OM>  �% m
�.� k	3�� ��] R :�	; \  

��O20 :g L �@�
 �� m ?� ��>$, =x��� �\Y XJ�� : =$��� 7 � z!_�� � �"s�� WJs� =Y
 ?cWRs�� c~6 � c'�"��
 

��(6��: 
 u) �	3�� 4P) *�(�) �� r�=y��  �/ ^)���� �/ ��L �M� 8;&;& _�	� 84�  

 ��M1Y�� �� ��KL *(�!:  uR �M�> *�1/ - ^)���� : J�!, �M�&�) �M	�� J��h ��M�!, �� � ,�(���: 
 f"(;D �dR ^)���� 412 - ^,�.6�� 0 �M� : J�!, �M�&�) �M	�� J��h ��M�!, �� �; �(��� ?�d��� : �dR l%B
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 f+	�  l�dl%�> ��B ,�.6�� 4P) �� (I/ -) �M�!, 8	; (;&2  �+	hD R  �M�!, 4hD! �.6��
 f+	� �> ,�.6�� 0 �M�!, (M> �.6��:  J��h ��!, �M�&�)�OP 8.3�> ,�M�!, �� � : �2 - �h& �M�!, 4

�(��� l�O�! ,�(��� �OIP ,�.6�� : uR  �/ - ^)������;&�� �Ob �M� 8;&! r�=9 ��� �OP!  
  p�� ¬(y.�� 4� f	 �/ ^)����! ,�1 uB ,��;&�� �Ob �M� 8;&  �L R ��%&�� 0 FO�� �M�!,

 ���h (M> �.6�� 0 FO�� �M�!,  ��> ,��%&�� 0 :.� �M� �&� �� J�!, ��%&�� 0 FO�� |!H�� �Ob �� �M J��h � 0 �
^�ho�,  f; (P �L R! p��.��#7��� 0 *�I]R E> ,:  
 l�O�!; ��(y��:  u)  �/ ^)���� �/ ��L �M� 8;&4��	� 8;&   �� r�=y�� (P �OP 4P) *�(�)
�	3��  

��O21 :g �[ ?� 7��',  =Y' �� =��#�� � � !�"�� _!�J���
 � !���� ���J��� QY �
?�_��� 

��(6��: 
 ��=� �OP  k4L 0 �=% �I�  ,:� 4��
 -  k�1% S(/����� �OP 0 &;�(� �;  ���.U7� �� �M� ��

 ���
! ,�	
! :�	; �� 8	9 �� *(
� q/&�(� �� ��] R �%D k��% �w������ �OP 0 -(9) �M�> �  

��O22: =x��� �\Y XJ�� : o�[  �QR�� �~#m	� ���  F� XJ6' P�! C#� Sr�  b~]"L ;h L _R! 
�R�|�:  C�v"�� F� 	 n D �_��J�� ���� _,  C� r }L ������ P�[ �J$��� � ����� cJ!_�� @�9 n�%#

?XJ6|� � �~#m	� �\Y �� �R���
 

��(6��: 
 J-!) s� ���U�� 8	; �(%�L z�L ,���&1U��� ���	3��! ��GB� s� *�=�� 8�R �5.% ) ���./ 

 f/ �U�� 4G�7��� 0 �M>EUh�~EUh-� �M�> ´(7  
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  �Y�.� (�#>$  l��� S��a� :Y��V/ �L$ 4G�7��� �� ��KL 0;  uB  �Y�.� ��)$  0
n��3��,  �M�> �ZB�! +�(�� c�d 0 �.U> &	� n��3��! l��� S��a�! ,4�	�$ �ZB� &	� �./&��� 0  
 l�O�!;  u�� �7=�� �� &�=� ��� � − �Y�.� ��) O��	2$−  JI��� S��a� �1�!� �./&��� 0 

#w(��� :.; Oh)! , �� (M> �� � _!#w(��� ^�,  ��! ,�M�> -R &�(/ - �� "�D�/H�� �� #w(�	� :U/�!� 0!
q/&� �7=�� �� &�=� �/�!� 0 "�D�/H�� :�i(% �� ½��� 4I� ��%R! "��.��� *��;B� ��%R�, 

&P�$��;  u�� :%) l��� S��a� �1� �$ :� *�� :" f; �� 4K�� ����9 �	; (� �	 �+�  g��KL �; s���  ���
*��"�.3/ , : u) (�  �Y�.� ��)$  �	;�b *�1� q/D��B� NOb �;  _r9 :%B *�� :%) :.;: "�dR  _r9 

��PO� (M> q/&=��"; OP r9 �Y�.� ��) �; �$ �Y�.� (�) 4� ,$  q/D��B�� xU=/
 �/! S�I�B� ?3� 0 �Y�3<�� k&1:�PO� �� r�=y�� �OP ,v��1�� 8	; 8U� l�d S  

 4G�7��� ?3� 0 �Y�.� ��) S��a� z��V/ �L l��� S��a� ;^(hR �/ &P�$��;  �L �d�� �I�
:.; *(1/? *(1/ �L: " �4�� �OP  f/ ) D��) (�7�� 436 J�Pd �/�� f� � fY43";  u) �.3/  �Y�.� ��)$  �� �

 �/ ) D��) (� :U6� ^(� l3.1� u#  �/��7��−^��6=�� �� �U�� −  J�Pd���U
- �  
 l��� S��a�$ 4G�7� 0 �3>�$�� S��a� :Y��h; :7	6� 0 4G�7� �M.�:  ^)��� "��6>
 JI��� S��a� +�#7> �; �,��]  u�	> ,l��� S��a� ���#> +>�y%� � �3>�$�� S��a� Oh) ^)����

! �b(Z ~���*�� ::� ��(�:  fl7	6� 0  f��OP ~Eh i�/ �,  ,:��R +3��> ,�DB� �� �OP!
:� +��1>*�1> , :"@/�DR ��� (M> �I/ �>"; �3>�$�� F)  

 *(1/ �3>�$��! :" �d �dR �L f� _.�� �l���> ���	3���6"�PE;) :%) F) ,   
 �3>�$��!$ &��) S��a� z��h  &��) S��a�! ,4G�7� 0$  0 �3>�$�� S��a� z��h

4G�7�, "����.� ����.2! ! f3�� 0 ^�(M$��� ������.�L �D(  �M�� 0 f��,  &��) S��a� *(1/ l�d s�!
NO��E2 &�B :" pD�) �dR f"  p��> �	3�� fH�OP S، �3>�$�� 8�R ��$/!"*�� , : ,�OP SH��> �	3�� "D�) �dR
N�O�� *�� �� !*�� : ,�OP SH��> �	3�� f"D�) �dR*��  ,&��) S��a� �; *(1/ �3>�$�� S��a�!:  

�( ��� f�  fc ��! �Hf/  �& f� p�f)  �N ��! �H f2 f!  �+p	 ��  �4�G� f<fY p��  f-  �n ��� fY�2  p: f� �Hp. f� 
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 pR ��% f�� f,  �:�	 p<fY�� f>  p!f) : �2 p� �, , �:�	 p<fY�	 f> > �4 p<fY p�� ��>  ��p� f�� f=p��  p: f� 
 g���U�� 8	; �(%�I>  S�I�B� 0 �M>EUh� s�>EUh�!�M  &;�(� �� :�> ~EUh-� ´(7/ ���>

 :1Y�� *(9)−&;�(1�� ?3� 8�R ¶B� ��]) ��L −, ���U�� 0 �(%�L �I�,  ,���U�� 0 �PO��E2!
 f� 4��&	� (>�3/ �(%�L! f� �(Y	Uh� �d�> ;N�&(3� _&�� 8�R �4��  

  z
(/ (�) �M�> z��h ��#7� �� �L ;l�O�!$ �Y�.� ��),  uB  u�� FO�� �Y�.� (�) (P N�
$ _&�� :� �M� �dR :Y��V/ �I> ,�7=�� �� &�=� l�OL! ,4��, ��GB� O��E2 l�OL!   

8	; *�=�� ��U
�! �OP;  f/ v�.���P�&�! �M	<> �3��B� ��G�� (>�3,  !Oh#/!S�I�B� 
,�M.� �M.; ^&�13�� !Oh#/!,  �P!−�	�6�� 0 −  g4�� m	� 8	; &��!  
  u�� �I� �3�� 4�) �� :<3� FO�� my3U�� �M�! ���	7���� *�=�� �h#2 � my3U�> n�

4M� �; :<3�! ,���3	� ���3��! ,��6;�� ��6;B�,  f2 uH� f) +���B� *�9! ! �Y.=�� r�9#>
 −��� d��3��!−  �/ ����3>�$�� ?, $��! �/ �3>� ����	�.=�� ?,  �/ �	�.=��! ��� _�62 8U� ,�I����� ? )

 f6�� fM f	�3��B� ��GB� 8	; �,  &�=� 0 �M<3� s�(> JK/&� �3>�$�� @/�DR ���; �(��� :" 8	; �#/
 �4�� �U�)  u&]) :� *�1/ @�	�R �� �M�	;:  &�=�@/�DR ��"; �(�OL!   ��! ! �� 8	9 ��.�� :��� ��
�	
! :�	; ! uR!  &�=� ����� �3>�$�� @/�DR �� ��B� NOP 8	;,  _�� �/O�� �.G��	; �G�7L \=�� �(.
��B� NOM�  

 *(1/ ) v�.�� ?3�� *�=�� r�9) 8U�!:  uR  f/ ) :� ,(6/ �Y.=�� !) �/D(M��� rI.
 f/ ) :� ,(6/ -! ��%��y.����3>�$�� rI.  

  ky3U��� ��� *D��U� ��B�!��  −��� d��3��! − U� �/ ) *�=�� ©	� 8 f� _D  �2 )! W�1�� f� _D  �� �.7��
,mPO��� 4�) (�(1/:  �4L  f��h q/&� !) �/W _!#U� (M> �.�PO� z¶(7.� !) *,   �Y�� +3�(>���  

  �Y�� +3�! �</)! f/ mP�O��� ���2) r�9#> ,^&�13�� 0 ��� uy3U 0 (Y��V/! :1Y�� 0 (�
 0 l��� S��§� s��2 �OM> ,^&�13�� 8U� :M1> 0 �% �� �7 fm  :� @��! :��R− ,^Ey�� 0 �/&��� *�
��L

l��� S��a� :	1/ ��, ?�1�� l��� S��a� mPO� 4� ;l��� S��a� mPO� @��! −  �/ �
� �%) *(1/! 4
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�I���!  ���V/ ^&�13�� 0 :.I� l��� S��a� z!*(1/ :- !*(1/ l��� S��a� ,F�3]) �%): m�����y

|��{� �zl; ��(U
-�  �/ �� *(M6� z�I��! ,��3�� ��� 0 S(	3� �OP! ,:� �� �%tV
*(1/ :- !i(U
� ,��3�� ��� 0 S(	3��� (P @�� i(U
� :8�(U
� �.3/,  �� l�d (=% !)

 �Y�� +3�(> ,"E/!#U�����, k.�� s�!!��H, ��B� ��� ~EV�� s�!!  
 �*(9) c�.M> ���U�-� �%D�) �dR! ���U�E�, � ��1.�� �I�% �U�� �P �M.; �	IU% �U� ��(�PD; 

�P!: ��GB�! ��3��U��! ���=y�� �� ;�M�	; �� �(�� r��y�� z	7�� ^��
 8�R s��% ), 
 _	; ��� Oh#%!N�/R �%(�  
 *(1%! −�/&1U3� ��! −:  �/ �� �	y f) �� -R ��B� NOP �hW r u�!) r	9�M  

  _>(��� F�ZB� S��a� �L �dR l��� S��a� \) �� @%−�3
�! ���� �� :���− :.�, 0 *(1/ :
" -  �/ �	y u�B� NOP �hW r f) �� -R � f	9 u!) r�M�"; ?S(��� �.� z�I>! 

  &�=� ��) �/ ��! −�	
! :�	; �� 8	9−;  �/ �� �	y f= f) �� -R �I f	9 �� ,���=y�� r
 �/ �	y f= f) �� -R �I f	9 �/ �� ,��3��U�� r �	y f=!Oh#2 ) -R �I� B� NOb*(9: 

1*  k532 ) �7Y%) 0 �� ��UL �(� �2 )! ,�I ��V �� W�1�� �(� �/ ) � 0! "�(�B� 8	; )�1
 f3�� "EY� J�L�� (I/ ) 8�R ��H�I.�� �,  J�L���� SEI� ,�� "�/µ� ,�� ��UI� ,�I�	; �  

2*  k532 )! �7�� �(� �2 )! ,�. �M5 �� �!� _� u�1�1=�� �I  g&�=��  �	
! :�	; �� 8	9 u2-� 0���, 
 �=�� @�	> �m  �� 0 f& g�  �2 f&U� �=�� ��%R! ,�	
! :�	; �� 8	9 &�=� �
�� � um  k2-� 0 �1�1=�� ���

�	
! :�	; �� 8	9 &�=��  
 f�! kH�� �Ob Oh#/ ) :�	3> ��B� 8	; 8L��2 ���53�� 49B� �Ob Oh#/ ) :�	; ,S��;  �(�����

0 ��B� NOP :� �� r	9) �� 8�R �M�!)   
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��O23: g L �@�
 �� m ?� ��>$, =x��� �\Y XJ�� :� LJf�� =Y' XJ�� : o�[  ����� �\Y−
�J����
 � ���� ��! −  B6J� t\�� JY U�; �jyL ,���4� QY
 ��J�v"�� ��f�� P�[ ���4� =

 C_#�� �h#�����!;  C� t\�� Q!���� =�_��� JY "L ?���4� P�[ ���4� =f 

��(6��: 
 f� ��1�) p� g�I	 :��$V�� �	; !��$V�� �	; �/)?! 4�! H; ��! *(1/ :m� ���²� �±��°��¯

��»º���¹�� �̧�¶���µ �́�³l  ��w�> :�¡  �  ,�.7���! W�1�� 0 ��� OhB�� (I2 ��$V��
�;�$�� �	3���!, i(1U�� \�1=U�!   

 �U�� &�! u	L ,4/&���� S(��� (�	7��� �	 J��] �(��� ���(��� � : f) ��!4/&��� & !D(�(� 49B�! 
 ���.��  �3�� �	
! :�	; �� 8	9 fq  f/ ) 8�R ���� �� f�  f�! T�B� ���M�	; �  

 f��7�a� \�1=2 D��) �:  f�! ,�. �7��� :�	3>��/a� \�1=2 D��) �:  f�! ,�. �7��� :�	3> D��) �
SE
a� \�1=2: �.7��� :�	3>  

  u�)�;&��� �, R :�R - FO�� �� (> �2 �� (P - k1= J%�7�R \ J&�) ��,  �2 �;&��� �	5�(	1��� �  
  �7���(% �M�	; �.;  �� �P�	
! :�	; �� 8	9 &�=� ^�I$� �,  f��32! �(	1�� �b ��=2 �b x

��B� T���)  
  u2� �dR �7%a�! f� �� 81 _\  f;! i(1U�� �� f4  �� 8	9 �� *(
� �.
 0 ���! �� ��UL 0 ���

	
! :�	; ���
 (M> � f\/�w l ��1U���,  �/! k1= \−�� d��−  f/ �� �� :��R �(�y �; m2��� �:./D 0 ��	  
 ?�7�a� *(
� �Y��V�� �7�a� \1=/ :%R *(1/ ) �	7�	� ��1U7/ z�L! ! 

*(1%! 4���� �OP *#7% �=%! : _1� 4P?�7�a� �	
! :�	; �� 8	9 *(
��� \ ! �>
*�� :�.	� ,�3% : �I2 �� ���� NOP ���	
! :�	; �� 8	9 N&.; n  *�� R! :�.	� ,- :l�E
R s���! 

*(1% : _1� 4P?�7�a� ���=y�� \ !*�� �> :�.	� ,- :l%��/R s��� !*�� R! :�.	� ,�3% :
 ���� NOP �I2 �� ���P&.; n  
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