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 ��� j�S �! �,�^� � -�1L !�)^� 0U�% �=!� �' i a�4�! !A, "� ��,�4��! q�r�% �� D���
1S��! s�J� �)�1� t��Y� ,?1u�! ?1 (N �)1L[ q��! j%���! q, P+�4��! "� � ���.�� ,v�Jp�!� wJ�

3j�)�o! j�S �! �,�^� � !�)^� �=!� �' i P+�4��! _%�p= "�S. 
 fJ1� �J,��4� P+�4��! "e. ,w�Y���! q, q��! 	!+�4��! P���Y i f1x�% �N@ !�)^� y��, "# <l
 ��e. ,�� "�z% <� Wqp� � �4�= �. ,�! � v�p� &# j��Y &� ,�! � "�e� &# P+�4� & ,w�Y���!

� �! +!�J�� �>.!�� Q��� ,��1� +�+�−f��J�=−  �J��� D�JY �J�V ;���J��−-J�� 0JL− :6  ;<J () 8� ;Z8�
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 �J1. ,jJ�1�u� W!�J,[!� ,jJ�%�4�� D�J>��! "[ ;<)~!�J,�� <)��J>� fJ1� <)1 % <�� ,<)���� f�#



 JJ� jJJ%���! qJJ, qJJ��! P+�JJ4���� wJJ�S. ,<m�JJ�' t��`JJk& <)~!�JJ,�� <)��JJ>� fJJ�# T�JJ��! 0JJV (�
. !?<)>1N "�JS= "� �J� & 0J� ,<m!+�J4� i <)~!�J,� f1� +�4��! D� % &� q2�>= j�S �! t��S

3���!� w�Y����� &# a��! +!�� ���(% &� ,<�� +!��� j>.!�� 
 �JY� ,W-�J�&! �J��L i fJ1x�% *AJ�! �,� ,P+�4��! i j�S �! �,�^� � �N@ �)^� y��,�

��' i �J4��! "eJ. ,��S���� !��UV ���� ��S= "� P+�J4��! i W-�J�&! J�. , �J�� fJ1�4� �J)1V �J=
 D�J>% �J�V wJ�1S��! "eJ. ,0Jh[! i wJ�1S��! f��� �, !A,� ,j�1V� j>p� � �)�. �� & P+�4��!
 <�>�J�% fJ�'� ,v�Jp�! ?J> �% fJ�' j>Jp��! �AJ, J� �� &� ,j>p� ��. ��� Z!b�# :D�h[! 0,�

��� �4��! P�,�x� � �� -. ,q)��!� ��[! ,�J�� ��J%�% �J� fJ1� ����� ?> �= f�' ��� j��� i �
 qJ�4�% -J. ,a�J>��!� a!�JU�! �J)�1� qJ�4�% qJ��! qJ,� ,�J��� i qJ)��!� �J�[! P+�JL <�J>% f�'�

3Q���! P�,�x� f1� &# a�>��! &� a!�U�! 
 ,jJ1�� � j>Jp� P+�J4��! j>p� "e. 04Y � ��� k�� ��V S�� ,j>p� � �)�. �� & P+�4���.

, D�Y ��V ;��� jL��N t��� ,"���o! _�� i q−f���=− :6 B � 8) 8�J ;� (� 7&:# X� ;�8� (�! (wR1 8S(% 8& 
 :P�>4�!EH�� D�Y ��V� ,I−f���=− :6 B ;<(� ;�8̀ 8� ;�! � 8� 8�! !� (>7=� 8.  :��J���!EF�I &# wJ�1S= -J. ,

��e. j1�L �=��Y � ��N �� ���� ,"���o! ���`��% ���  jJ�S �! �J�. �J)^��! !AJ). ,�� w1S% &
3W!�� �' f1� j�'��!� 

 P+�4��! i W-��&! ��−�2%�−  a��! +!��� <�1���!−-�� 0L− i 0N�J% �J�� !�J�UV "e. ,
 0J,� �J)�. D�J>% qJ��! qJ,� ,0�J]���! �JL� fJ1� �J�� jJ�S �! y��J% "� �4��! _�`��% & P+�4��!

�)�1� 0>�= & q��! Z�S'[! :<1��! P-J]�! fJ�# �^��. ,	!+�4��! ���� i ��UV !A,� ,−-UJ�−  �JY
 �! �)1�L−f���=−  !A, � j1��! y!�+# 0�]���! �L� f1� S�% -. ,j���� j�]�� ,��� +���

 n�J. !��J��� ?�J���� �)^�! n�. !����� ?���V� \4]�! n�. !���� ,j�]�! �A, � �� +���!
-]�! tk�. !����� ?�l-l a����! ?+�xJ��!� v�JV��!� Z�J�>�!� PW!�J>�! � j�]�! �A, f1� P

3�! +!�� !AS, :D�>� "� &# ��!�L �)� _�`��� & ���� �A, 0S. ?!����� ?!����� 
 �J�� tJ41�� ,�J��l $J� ��u% 0L� f�# t4,� �� $�e. ,P�`�1� �2Y��� &� ,���� !� Q���

"[ ;$JJ�1� nrJJ�% & �JJ�e. ,jJJ���� j�JJh fJJ1� �JJ`�u% "�  y��JJ��N!� $JJ=+!�# fJJ�# _JJL!� �JJ�[!
 0JU��! �� ,$J� �J). !AJV j�Jh fJ1� �J=+�� "#� ,$J� �J). !AJV j�Jh fJ1� �J=+�� "eJ. ,$�4 ��
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 ��.−-�� 0L−  &� ,n!rJ�! &� ,�+!�� �J� S�J1. ,!AJV jJ
�, f1� P-]�! "�S= "� +!��

�J1. ,!AJV j�Jh fJ1� �J �! "�S% "� +!��� ?w�V &� ?��� :D�>% &� ,n!rJ�! &� ,+!�� �J� S
 3!AS,� ?w�V &� ?��� :D�>% 

 �! "eJ. ,W-�J�&! jJ�S' q, �)��# 0h��� "� S�% q��! j����Lo! j�S �! "� &#−f��J�=− 
 J� �J� &� ?wJ�V� ?�J�� :i �^�= "� ��� � �� y��� �� 0��= f�'� ,�+!��� <1�= f�' $�1�4%

4��! "e. ,<�1���! ?> �% f�' !A, ,�J��� <1J� !�# &# !�J4� �4��! "�S% & ,<�1���! f1� �,��4� P+�
 :��%�JY jJ�~[! D�JY ��V ;�!+ ��U�' ��� ���% �+!�� _� "�V� ,��1� 0V�=� ,�� ?l�� ,���# n�.�
 ,j 1J]� &# "�JS% & �J� �! �J�� �J� "[ ?wJ�V &� ?�J�� :D�>� & ,	�!+ ��U�' j���! _� ����

 "�S% & ��� f� ��� �J� 0J��= "� <J)��! �J��#� <)�� !� Q�1. ,��1)L Z� $�� t.�� ,P���� &#
3�� �! y��� 

3����� P+�4��! _%�p= i j�)�o! j�S 1� j����L# �,�^� �A). 
 ��JJh JJ� �JJ%b��!� �JJ%b��! fJJ1� wJJ>� �JJ��e. ,	!+�JJ4��! 0�JJh��= fJJ�# $JJ�� �JJ�� �JJ�1>��! !�#�

! "�V�z� �~�>��! i �����V! ��V� ,j�S �! jJ���[! ��J4���� 	!+�J4��! i qJ��S� ���e. ,j���! "��%o
 D�Y ��V ;Z-�o! "�V�� �=+�)p�! _� 0U�= q��!−<1J�� �J�1� �! f1h− :{ fJ1� Z-J�o! qJ��

 Z�JJh� ,P�JJVb�! W�JJ�%#� ,P-JJ]�! Z�JJY#� ,�! D�JJ�� !�JJ� � "�� ,�! &# �JJ�# &� P+�)JJ� :QJJ�N
�J��# v�`��! �� t�4�! �'� ,"�2�� -�4J�} ��J� �����J�� wJY���1. ,−f��J�=−  ��J4��! �J��

 �!� ,<JS �! J� �J)�. �J� �J�� <)1�J�� "� ����J � ,j���[!−f��J�=−  �J4 % �J�� ?J.���! �J,
3��k�%� 

3<S�� q� �! ������� ,!A, q��Y D�Y� 
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 ,jJ���>�! Z�J% �J4��! �J�1� ��� % �� D��� ,���� �4��! �� j1]�!� ,Z-�o! +��� P-]�!�
o! �� s����! q,�3��1���! � Q�1. 0]% <� �� ,<1�� �). f1h �. ,��S�!� Z-� 

 �J�V <1S�J� �J��[ ;D�J`% Z-JS�! "eJ. ,�J)�1� <1S�J� "� �J�+�� !�# Z-J�o! P�JN# P-]�! �A,
 f�J��� ,"�S% �� ���� i "�S= "� �� & j1]�! �A,� ,a��! ��� �4��! �� j1]�! f1� �=�V�

<^�� "�S= "� �� &� ,"�S% ��  ���� ���2N� ���� �4��! P+�4� � ��4�=−-�� 0L− !AJS,� ,
 �! "e. ,P-]�!−f���=−  �J� j��S�J�&!� DA�!� P+�4�1� !��S�� ��~!+ !�)^� "�S= f�' �)���

 i ��JS�= P-J]�! "eJ. ,�J'!��! Z�J��! i �!�JS��! wJh�� �)�%�p= i <S �! � !A, 0��� ,�%�%
��! �~�� "�+ � !�!�� Z���! 	!+�4−��]u�! �L� f1� ��4��! q���− fJ�# _JL�% !AJ, 0��� ,

 ,�J�~!+ �!�JS��! �JL� fJ1� ����S�J�!� �J�A� �J�~�Y �J� ��~�Y �=+�4� i -l�� �4��! "�V � �=�V� ��
 a�J�! jJ�S' J� "�JS. ,tJ>1N �J)1L[ q��! j%���! q, P+�4��! "� t.�� �Y�−-J�� 0JL−  "�

' i $J� jJ�M-� jJ%���! �AJ, "�S= tJ�V �J�1V ,a�JY� �J)��# tJ�V �J�1V� ,�J)�� $J��= & ,$J=��
3$�� � ��% �� <^�� P-]�!� ,Z�Y� $������ 

 0JU�% fJ�' P��J)`�! J� �m���>� i &�� 0�z= ,�)%+�= q��! P-]�! �A, i Z-�o! �� 0�z=
�)�=�� j
�, 0�V� f1� ��� *�% �� �4��!J�e. ,0J�x�%� w^��% f�' �)`�% "� �� v�� , w>�J� �

 ���J� *�J% �J� wJ>% "� �J4���� ?�1% &� ,�&��� ����.� ���� *�% �� ,y�1��! $1� *�% ��
3j4�� j
�, ��� f1� 

 �! D�JJ�� �JJV� �JJY�−<1JJ�� �JJ�1� �! f1JJh−  �JJ��S= �JJ)�. |�JJ % P��JJ)`�! �AJJ, "� ��JJ��
 �� ,	�
���!� �%�`u1�−<1�� ��1� �! f1h−  �J�� tL�N zk�= !�# �4��! "� "�JV jJ
�`N 0JV

 �JN@ _J� �J����� �J)��# �J^� jJ
�`N 0V tL�N �)L� 0�� !�e. ,�)1��% q��! ��'��x� �).rY! �Y
 q4��! �� �N� ��� ,��1L� 0�� !�# !AV� ,�%�% 0�� !�# !AV� ,W���! �`Y−<1J�� ��1� �! f1h− 

 3?' 
�! �,�J^� � �)^� $� \2=! P-]�! ��� ���� t`��� $�� i t1�z= !�e. "� �J,� ,jJ�S 

 *�J% �J� w>% "� �� ?�1% & ��e. ,*�����! �A>�! � 0� q� �! �A>�! +�x� � & �4��! w^��%
 Z�J>� i wJ>% "� 0J4Y v�`�J�! �J� &�� ��J%�`N J� �J)`�% "� �J� v�Jp. ,jJ
�`N fJ1� �J,� ����

3��� *�% �� j%+�4��! 



� �V(� f�' ,��z� "��^�% w1��! "�V �Y� ,P��)`�! �A).  zJk��% Z�JY !�# "�V ��� <,�'�
 D�Y $�� i ���N !�e. ,���� ��=�!� ,�)L� ��h!−����� ��− 3a��! *�% �� w>�� ��# : 
����L ��%r�% *A�! ?j1���! Z�>� � !A, %z.3����!� j�.���!� j�-��! �! Dz�� , 

 jJ��Y ���J'� �J2 ��% &� ,���Y ?' ���>� &� ,Z�>��! !A� �)��� ���# �AJ, i �J� Z�J>% �J�
 ,�����J� ��=��' "e. ,�)> � �,��%+�� ,�,��Y ?' P-]�! ����Y �>� �!� <l �!�� ,j1�1x�! P+�4��!

 ���� D�Y ?> ����−f���=− :6  :� 8S� (� ;�! 8� :W� 8p ; 8��! : 8� f 8);� 8= 8P- 7]�! 7":#B  :	�4S���!E�� 3I 
W�p ��! � f)�= q��! P-]��.  �1.�J� �J)�. wJ>� qJ��! $=-Jh� �-Jh tJ��� �JS���!�

 qJ��! qJ,� ,�,��JY ?J' ��J>= qJ��! qJ, �JS���!� W�Jp ��! J� fJ)�= q��! P-]�! ���#� ,�,&
 �J4��! Z�J>�� a��! Z�>� �)�. �2 ��%−�J2%�− ,tJ.�� �J�V P��J)`�! J� ��J2 ��&! jJ%!��� ,

?��� !���� 
 j)L�1� ,j14>1� -4>��� $=-h i w>= "�JS� <J^�� fJ�# ,$J�� tJ�� fJ�# �)�. �L��= q��!

 ����� v�� ��V� ,�! ��� ��V ;n�[! �A, �)� f1�−<1�� ��1� �! f1h− 3 
 $=-Jh i �J�=z= �J�� 0JV ������ ,<�^�= %���! _.�� ,$%�% _.�= ����N ��k�N w>= <l

J�. "�JS% "� �J� &� ,jJ�S' ��. "�S= "� �� & ,Wq� ��. "�S% "� �� & �!� ,��J2 ��= fJ��� �
3D-L#� <�^�= %���! _.�. ,"������! 

 ,j��S��&!� v�2u�!� j�A�! 0,� ,����u�! j�Y� ,��4��! j�Y� y��h f1� $%�% _2= <l
 �AJ, fJ� . ,<)J2�4� �-`Jh! i ,P-J]�! 	�J
�, J� jJ
�, :W�J)>��! ��� ��. D�>% ��V !A,�

� �1)L� ,�.�� � �.�� ,f��� �)�. j
�)�!3�1)L  
 J� �JV� ,Wq� 0V � �V� ,�V� �! ,a��! <�^�= �, *A�! ��4S���� $=-h \���= $�# <l
 ,$��`1� � �V� ,y��� � �V� ,y���+ � �V� ,�!�� �� ,�!�� �� 0V � �V� ,s�1u� 0V

0V � �V� ��� ��p��= & $41Y i t��� ,�V� �! :$���1� D�>= w�S. ,$��� � �V�  !?Wq�
 i a�J1`��! �J, !AJ,� ,�!�J�� 0�Jp�% <�� ,��'� ��1� 04Y� Wq� 0V � �V� ��� ��p��! ��

 �! g�J� �J�� 0�Jp�= &� P-J]�! i a�J1`��! ,P-]�!−f��J�=−  ��J2 ��& tJ>. (� �J1. ,!�J��
 ��u�! !A, $� \���% ��e. ,P-]�! D�� i ��4S��! f���−�! "�e�−3 

� $=-h \���= $�# <l q4��! �,���1� j��+z−<1�� ��1� �! f1h− i n�u� "� ��+�� �� ,



 �����J�&! !AJ, "� ��J�= "� $4J�' JS�� ,D�`�� $�� "e. �����! � ��. ��� �)�� W��+ 0V
 $1��! f1� D�N�1� j��>� ��%−-�� 0L−3 

 ���� Z-V & ,�%�% �� w>= *A�! $�� Z-V P�-= f�# ������&! ��� 0>��= <l ,��-V �
 jJ =����� ��J4= ,P-J]�! �J� ���4(= "� ? ���. ,��-V � 0L� Z-V &� ,��-V � <^�� Z-V &�
 ����� �! Z-V� ,���= �� PW!�Y f�# 0>��= <l ,j��14�! <S �!� �����!� �!��[! � �)�. �� �)�.�

-.� $=+��� �,� ,P�
.[!� ���]�! j'!�� ,"!��[!� a�1>�! W��� �, !���J�� �J=��Y !�# ,$J'
3��u�! 0V ��u�! $�� "e. ,��. ��� -�z�� ,�� 

 �J�# ?W�J� �&! �J� *��J=� ,W�� �! ��# ,t�� �!� ���^�= $%�% t�.� $=W!�Y � t�)��! !�e.
<�^���!� v�2u�! i v�J2u�!� ,�J%�% �� DA% ,�� _2u% ,�� q� �% ,$1� *�% �� Z�>% �4� ,

�! i DA�!� ,�)�� v�V��! ,v�J2N Z�J>� v�V���J. ,%�J�[! �J� P-J]�! tJ��x. ,�)�� +�x�
 q4��! D�Y ��V� ,<�^��! q�� "� 4� :D�>= ,<�^���! ��. ����.−<1J�� �J�1� �! f1h− :{ �J�z.

a��! ��. !��^�. v�V��!} 3v�2N Z�>� ��[ ;Z�>��! !A)� ������! �, <�^���! , 
J�>�! J� $J��' fJ�# 	�� $��V� � t)��! !�e. !AJ, $J���Y i� ,�J��^�= $%�J% �J�.!� Z�

 �! D�J�� �J� �J�V ;��1� q�U=� $�� �� =−<1J�� �J�1� �! f1Jh− ,�J� �! $J� �J��� <J)1�! :
 W0� �� �! $� ����� <)1�! ,��. �V��4� �4�� !��UV !��' �� �! $�� ���� ,�� �! $�� ���� <)1�!

f�# 333��� Wq� � t
� �� W0�� n�[! W0�� 	!����!  a�J1� �J�x�=� �J�� =� W��l ,��N@
−f���=� y��4=−3 

 ,+�xJ��!� v�JV��! �� ,��V� �� 0h���! �,� ,Z��>�! �, *A�! V��! !A, � t�)��! !�e.
 D�J�V fJ1� �,�!�J� P+�J4��!� ,DAJ�! �J�# !?+�xJ��! �J� y!�+� ��� ,!�L�� 	��N ��� t�)��! !�#

$9�� ��. f1x�% +�x���. ,DA�! D��V _� � �!  fJ1� $��J� i _Jk�� ���� _2= ����� �4�V
 i �J2� fJ1�� "�JV ,"�J4�! i �J2� M��� "�V !A)�� ;$��� �, $��� i _k�� ���� ,n�[!
 !�#� ,�J��z� ��J� :��. 0�Y �4��! �S= !�e. ,W!�� �' f1� DA�!� �S�! Z�>� i �VA% "�V� ,"�4�!

k� f1� -��p� +�x��! "�S. ,���� <��� :��. 0�Y D� �J,�`= qJ��! n�[! fJ1� �J2��! !A, _
 �! D��� "z� �2 ��!� ,$��>� �)�1� a�=� ,$��>�−<1J�� �J�1� �! f1Jh−  "eJ. ,��%�JY

 n�J��% "�V� ,W�4] ��� ������ "�V 0� ,	�������! �A� ������ ���x��V S% <� ��x��



 �+�xJ� � \� ]�! i t4l ��V ;�`�!� 0'�1�−<1J�� �J�1� �! f1Jh− �4Jh ��J>�! jJ1�� j 
 �x�. ,�` (� �Y ��x�� "�V�−<1�� ��1� �! f1h−  �=-h � ��]�! ���� ,�`�!� W���! i

 q��� �, q�z� ,�`�!� W���! �l� �)L� f1� *��−<1�� ��1� �! f1h− �xJ�� -.  � ���� ,
� !��JJ��� !?q1JJ]� & !��JJ��� !?�xJJ�� & !��JJ�1. ,W�4JJ]' fJJ1� �xJJ�� &� ,�JJ�� W�JJ� i 0JJ��

3���L� ��� ����!� j�.���! �! Dz�� !?Z���� 
 +�xJ��! j�Jh 0J� �J>. !AJ, Q�J�� ,n�[! fJ1� $J��� ��. _2= �! �4� +�x��! �, !A).
 �J��1� �J�V +�xJ��! "eJ. ,���J>�! _��Jh� �!�J�� fJ�' ,$��� i �2� 0S� +�x� �)�. ,����

 q4��!−<1�� ��1� �! f1h− J^�� j�4J� fJ1� "�JS% "� �J� & ,"�J�S�!� ,wJ�[! _J� jJ)4x�! :<
 ���>�! _��h� "�`�� ,"��4V��!�−!AS,−  "� M�Jx% & ,!AS, +�x��! i $��Y "�S= "� �� &

 �=-Jh� ,�J� +�xJ� -J. $�� 0�. �. ,g�N[! s�. $�1L� g�'# _2= "� &� ,!AS, _�]=
3j1��� 

� �xJ�= �J�zV j1V�Jp�! �AJ, fJ1� $���Y _��h� j
�)�! �A, i f� . ,tJ�� y+�xJ� i �J��
3j��S��&!� DA�! � �^' �2� 0V D��% 

 qJ�� "� 4J� :D�J>�. ,a��! �1� ��. �VA�= "� ���� $�� Z�>� +�x��! i $��>� "�V ����
 � q�� Z�>� ��. �VA=z. ,D��� q��>� ,0��� !A, q��>� i q��[ ;f1�[! q�� "� 4� ,f1�[!

3�1��! 
$R�� i t�� 0� ,�>. !A, Q���  ��1V 	�x� ��1S. ,��� a�>��� $�� $
.�S% y+�x� i

 ,t�rY!6  ;a :�8� ;Y! 8� ;� (x ;�! 8�B  :?1��!EF� D�>% ,I−<1J�� �J�1� �! f1Jh− :{ "�JS% �J� a�JY�
�L�JJ� �JJ,� �JJ�� JJ� �JJ4��!} :jJJ.�����! P�JJ��>�! fJJ1� qJJ�4�% !AJJ,� ,6  7&:# :"�JJ 8� ;' :o! (W! 8bJJ 8L ;0JJ 8,

 ("� 8� ;' :o!B  :�'��!E�G ,I ,DAJ�! J� $^' +!M ��1V� ,���+�� ��� ���Y ,��� *�% �� D� �.
 ,����= "� $� v� (� ,$�� � t�rY! ��1. ,a�>�! � $^' +!M ��1V{ � �4��! "�S% �� a�Y�

W����! � !��UVz. ,�L�� �,� ���} :�N�! K%� �! i� ,{ �J��� ,a�J�! ��. !��^�. v�V��! ��z.
W����! i !��)�L�. +�x��!$� a�x��% "� �Y ��e. ,}  "� �%�JL ,<JS� a�x�J�% "� �%�L :*�

 �J�%�V �JS1� ���J= $J�[� ;a!rJY&!� DAJ�! Z�>� �,� ,!A� \��% Z�>� i $�[ ;$� a�x��%
 q4��! ��h� ,!+!�L−<1�� ��1� �! f1h−  �
�J� ��J4� �J�� �J1`% "� q �J�% ,���J� qJ�' �J�z�



 D�Y ��V �� ,�4~�N �+��.−� �! f1h<1�� ��1− $�� �2 ��=� ,+�x��! i W����! i �)�x�. ,
 �.��� $�� �1�� ,$���S��!�−�-� i 0L− V��! !A, "�V ���� ,−+�x��! �, *A�!−  fJ1�

 jJJ�V��! i �=�JJ� �xJJ�= $JJ�e. ,jJJ�V��! i ��JJS�% *AJJ�! �JJ�'��! V�JJ�! �JJ, "�JJV j1V�JJp�! �AJJ,
$��1L &� ,$���Y &� ,$��V� ��S= &� ,P�'!��!  �� <^�� �, +�x��! "[ ;�=�x��! ��

3�4�V $��>� � ��% 
 i 0J�z= J� ,�J�4��! jJ�1L qJ, jJ�1x� �=�xJ��! �J� t1J]. ,y+�xJ� J� t�)��! !�e.
 -�J�� ,�J�)�1� $J��V ��Jk!� ,$J��4V� fJ1� �J�l�L QJ1x= $J�# ,�J4��! jJ�1L ��� ��� �)��h

x% ���# �4��! "e. ,�4��! j�1L q,� ����N ���S���3!AS, Q1 
 D�JJ���! �JJ�+ �JJ�V T�JJ1x�! !AJJ, i ���JJ= <JJl−<1JJ�� �JJ�1� �! f1JJh− qJJ� �JJ��! <JJ)1�! :

3q�YM�!� q�.��� q��'�!� 
3�4�V $��1L ����% W��+ 

 ,D� i D� ,P+�J4� i P+�J4� ,��[! !A, ��S�%� ,j���U�! j�V��! f�# Z�>= <l ,+�x��! ��S= <l
� Wq� *z. ,<�^�= i <�^�= ,v�2N i v�2N *�� ?!AJ, J� �J)�� j�S' *�� ?!A, � Z�V
?!A, � �)��� f1�� j%+�4��! � ��. ��% Z�>� 

 q4��! f1h ��V f1h ,j1V�p�! �A, f1� f1h � :���@ �=�V� �� f�# +����− ��1� �! f1h
<1��−  "�JS% "� ,-��� "�S% "� ,����N "�S% "� ,v�pu�! ����� :q��>� q���� ,������ !�,��
��
�`� �J�� _JV!� �J,� ��Jp��% ,�J��>��! i ,�J���.� i 0J� ,�J=W!�Y i & ,-�zJ�� !���J�� "�S% "� ,

 ?J>' j1V�Jp�! �A, f1� f1h �. ,!AS,� ,����� 0��� ��� �L�� �,� ��p��%� ,����� q� �%
 �! D�Y ��Y!�� -��−f���=− :6  :�J 8S� (� ;�! 8� :W�J 8p ; 8��! : 8� f 8);� 8= 8P- 7]�! 7":#B !E :	�J4S����� ,I

3��� �S���!� W�p ��! wS� _��x��! \1]�% ���# ,!A� \1]�% ���# _��x��!� 
 �^��.−�! $�'�−  *� ,jJ1�1x�! P�,�J4�! jJ�S �! �AJ, fJ�# �J^�! ,j��^��! j��r�! �A, f�#

 0J2.�� ,T�J��! ��J�N ���J]� j1V�Jp�! �AJ, fJ1� �J��. �J'!� 0JV f1Jh �J� ?!AJ, � <^�� j���=
&� ,T���! ,�Y�1u� *��% "� S�% -. �=-h � ���'� ��u% ,�����x� \1]�!� ,����' \1]�

 ,�! Z�J' �J� _�J�% "� JS�% &� ,�! Z�J' �J� f�# �^�% "� S�% &� ,�����# �2% "� S�% &�
3T���! D�' \1]�% !A�� ,j��, P���� j�%�V P��' P�� �! ��]�. 



! �� ,?�=! ����V !AS, f1]% *A�! ���� �J�� |�J'� ,+������ $4� . ,-h� q1]% & *A�
3��' &� 

 �J�, J� "�JS= ���# j%!�4�! ,��, � �z= ���# Z-�o! P�N# j��r��.6  OZ ;�J 8>:� �J 8� (�JR� 8�(% 8& 8�! 7":#
 ;<:) :� (��8z:� � 8� !� (�R� 8�(% f7� 8'B  :����!EFF# �J���� ,�J���1>� �J� �J����� ,��J���z� �J� �J���1. ,I �J��� fJ�

 <J��� ��4J�' �J�# ,+�J���!� �Jp�!� W�J���!� W-J��! J� �J�� �J� �! _J.�% f�' W&�� ��k�N !+�4�
3�!�� q�� ��� Q�� ,��&��� ����� �,� ,0�V��! 

 <)1�! �J, *AJ�! �J��%+ �J�� \1Jh� <J)1�! ,�!�J�[! _J� ��.�=� ,��=�
�� ��� ��V� ,������ ��� ���!
���+ ��� \1h�� ,����� j�]� 0J�L!� ,�J�+��� �J)�. qJ��! �J�=�N@ �J�� \1Jh�� ,��J���� �J)�. q��! ��
,��N 0V i ��� P+�%M P�� �! 3�� 0V � ��� j'!� 	���! 0�L!� 

 <1�� �! f1h� ,<S�� q� �! ������� ,!A, q��Y D�Y� y���� �� � ���4� f1� fJ1���J�@ 
���L� �4 h�3 


