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�£/� :*%'S;9 -� b·�8� ÁC& �4[ ot��� 01 b�. D<=.�, *� R/C. =S7 /7
 m�X� 

*%�� �CTd9Z:�� R/&� �. ,L7� L6�¦�;9 ��7 ,��� �9 L� pH;9 *$£< ß:  



 

− �¢� −

 �^/�� �F5�−
  �_.– R/&=�� ��=" h%$t.]� h�%'E�� �� h�8g� -9 m%�8 Ö:  
�
�� �

�[
 ��pQ f�,R/�& -7 Ó
 -7 �� �'� h$�%U ��7� , mX� h}t`��7 *68/�� 
­ l%�� ¸�` ® N';�� ��^ Ö l%�� h%C'7– m6�C9 h}t�'& ?5� – /($ bP& m)�/%� 

�����Å, �7� *;%7 R/i �V@�� =S��9 B�V�  ­
 �[ ®�P�V �k�;9 f,R�C<  : �W
 �'
�R� �' q%	"� MN �9� �1� ­  W.=^ -9 G
 ®�K+!N �9� 1(
 � |
1e �'?  

h!�%U /7
 R�C<:�� R/&� �. �$
 : 01 �P�^ �C.=k ��4U� ?` Z Z ­ �[
®, l%�� =9� «
 N�%^ -7 D7=9 Á}�(7 �.=E�� �F5 -9– �'�� =.Î �C<�;9 B�V� –��7 A[
 t�<  l%

�!���� b/X� f ��K�� /�i ��^ ?����,R/C.� : B1 NE}�[ mU�6 B
 L� m[
 Y Å
�� R/&� �;V:b/�4C%� �/C�� b��47�< , R/&=�� R�C< Ö:  �!	"� P(N� �DK& 6%!�	H �

£>"� P(N�: :: R/&=�� D<=6�Ö�!�g� m4^ -� , R/&=�� *6o�&1 D9 Öl%��� , 
�X �5�=$ h%$��$1 h�� bF5�=.�C4��7 �=.:  

 �[
 *�^/9 f �!���� ���4$� ��7 *$
 ��=��� -9�– hV=��� R�
 f – ���U 
 R/&=�� =9
 ��9=��uÖP'X -7� �� �'� ?5�}�C�� ?I �}�^ ?c�^�/9 �/VK. Ye7 ?I : 

Þ�>9"�� �9N �+¥� ¦x/�,�9)!� �' �/%H3
 � ,I/��' }>T�& �9+!N �� �9" }/�� $� , � 
�H�/I!>L �' F  ­ 8�c�� ��7 8��8 /7
� G��a'��®,�_.
 G��a'�� h.��� f� Z: Þ $�

�%��H c& 7="� �9)=� �/%(�
�
, �U
� P�� �%��H c& �/1Ki �/%(�
�
 $�� 
��+"�:::ß?c;9 B/�7�
 Rp$ L�� D9� ,�'� ?5�}�^ �O=�9 Ç u  *�9 h��6� P'X -7 ��

�8�7¶�: 
={��� bF5 ��8
 �9�;���%�/�� -7 ���U �,�!���� �� �c;9 �C$� , pV� ?` 

 N';�� �O ?58/cX B/V@��«Ö,*%�� o�_C�� f �/�!k� , Ô�^� Ó
 -7 h'4� b�9=< u
*Cd� D^/< ���H"�7,�T���� �;!%�� *4%��7� �'%)
� u,�T��� *4T¦� , *%�1 ��C6� 

G=5p�� ��c¦ -7 �� �'�,*4c'X f *Hd< « ±, ���< o�X�  /5 �%;� ­ h�!^ -7 �� �'� ®
hT%;� h7Î �%���7 *C6�� �� *7¾<,=c¦ -9 =�V
 �c�Xg �S¦ , �� �Î ?` 

 *4;X� Ö0�g�V hT%;� 3=U
 h7Î, *4;X� f =T{�� ��[ -9 B�4C�[ ��U8 �4[ 
hT.@��,R�^� :h�!^ -7� �$
� �5FU : �� R/&� R�C<  Ö -� ���� M�!. /5� *�



 

− �¢� −

*cX�: � �3(L��: ­ *68/� o�;`
 A%6 *(E$ �9�;� L�5 B
 ¸'�. ?�<!!® :  
�(%(��� f� : *$
 Ö*4%��7� y�Vu,*&
� f ¹¦� , *;� ���� ���. m�H< 

R/C.�: �K+>/ -W� �%_J q%L ¦!)
 A+�§,�� ^� �E%N�
 %E� -�+N��
 ����� : 
 e4T. Y B�V L�� mV D9�ÖR/C. B
 : 4� �fm& p'%	" 1)S� �K!"�$%(!B
 ß, f� 

?��9 h.���: 4$%(!B
 � �fm& p'%	" 1)S� �
¨F: 
8�'Vg� �4T. ��.=9 B�V o��cd�� =�;9 B
 D9�Z, �p!(< � Y1 -TV *� �X/. �

o�(�9 �8=7,*%9�^ -� ���^ *&
� �� ���X ��1 , ���^ *%9�^ �� ���X ��1� 

 D9� ,=U�]� *%9�^ �� m�X� ,*&
� �� y�9 �4[ *&
� -� h'4� �;7 ��;5 BZ

�c4�T� ?` �c�VeÄ4� b�'V �X=U
� *7 ���9« ±::: 

 P!� -7 W��9 ?%���� h%����� B
 D9�u� y�7 *&
� �EQ B1 �8=7 f -TV
*%<� ,��'U -� L�� m�9 G��� ,*&
� ��7 b�X� NEQ B1� ,b�X�u :" N';�� �;� R�C<

Ö :1��@� -!W
 MN �%!BW�� -U�
 �  �%=S"­ :y�'$ /5�®:::   
− R/&=�� b�7�V GF�� o�;��� �F5 mV D9  Ö*7�()
 =9
 *$£<− ��$� B
 ��7 

 B/V@��−?I R�^� ,�</T) �/TC. Be7 Z :�W� �N ©
 MN p9T� P�� ��%�U� : �����<
R�C< ,�</T) *T�UZ : �� �U���� ,}=.� �� ª��L � �K!"� ,-!� �(y� I" �K!"�

�� ,}!!C� �� n��E �� ,}x>L �� </�' �� ,}B9' �� p=B' �� ,}
�E �� �x' 
�K!"� ,}�1L �� �B>' �� ,\�N�� �� �1	' �� ,}+=N�, IH��1� �' �9+!N �.�� «

ILk
� I!x&� I��
�« « «: 
 q%
 $%B"� I"3U� �� �K!"� 2��
�� 2%h � nD"� ,�+	�� �+B9"� I"3U� �� �K!"�

 �K!"� ,�%¥� q%
 �'��� ,O!+B"� �K!"� ,�9�B9' �' #� �9�+=N� �' # �' I� Da�N ��
 �' �9!BW�� $�+�B"�� �%.)"�� 1)�"� �9+"� 61�� ,�9�%!L d -9
k� $?
@� �9+"� �>�¨ ¨
 �� �
��� 7S �y��"�� �9	y�� �(!.' �9+��� �(!.' �9&%H �K!"� ,�
�J�1"�

I!U
 $%�D�
 �
D"� {1)�"� �H�L �K!"� ,�/%�)'� « � �BW�� ,I!+>U �N $���
� ,
I��DN� ��W
 �K+!NIQH: 

 R/&=�� ��)
 �9 mV D9� Ö R/&� =9g ��9=�� hT��Û o�=X -9 �!�����  

                                                 

H
 I �2$�M;� k �i�*�? ,$4M;� k $�x ��?2RR 
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 �� Ö MO�/�� M.���– Y�
 – ?c%�� bY� GF�� ?5�}�^ =9g ?c4T��Û� 
R/&� ��  Ö P'X -7 �� �'� /5�–�%$�`Z− l%H�� h!.p5 -9 L�� -� ?H$ �9� 

��y�7/C��� Ì^
 �'E6 �c�V h%����� h%�O/�� �$�/C�� B
 D9�,b���4$� ��7 ?��Ç − 
����]�7 ?S"� �c;9�− Rp$ ?%[=�� NI]� =9g� B
 Y1 hT��a�� bF5 m�9 N'S6=9 �� 

*� R/C. hÀ=�� N'$ ��:  

¡� � ������  "#��_.
 *� *�/C7� ,Z: 
 �Z�Y� X�W�V�U�T�S�R�Q�P� O�N�M�L�K�J�I

k�j�i�h�g� f�e�d�c�b�a� `�_�^�]�\�[¡���
�"# ���� �� 

-(��� �Yn� mV ��U -9 �FS5�: hÄ!V�"� NÄ5 h%$�7=��� h%$��$]� ?%C�� �$�V u u
 �[
 f y�<�4�� mS�­ R�/¦�Ä5 ®/&=�� M!�. ?�< RÖ =��dÄ9 m!i Be7 *�T;� 

 f ?ÄI ��8 m7 ;?c9�/^
 �� o�%'$g� ��7 ��8 tV ?c%�� /��. B
� ,*9/^ -9 ��C4$Y�u
 M!�Ä. � hÄ;(�� bF5 f W'��� ?5� ,B/!���� ��9=�� �4[� ,h.��I�7 ��=��� L�[
u

�� R/&� -9 �O� �F5 NC� �C�� ,?c;9 ��C4$�7 ��Z Ö: :=��7 *7� *4�$ GF�� ����� hÀ
 ,=Ä9g� f Ä �Ä�%	 Ä ?´���dÄ9� ?ÄI ��T{4Ä&Y�� ?c;Ä� /T���7 b=9
� ,h��{�� ����
 ,?c;� �� �T� -.F�� ��9=�� ?5 R/���� t$1� ,h!.pI� -� h�/���� N5 ��%� 3�/d��<±

 R/&=�� =9
�Ö?c;� /T���7 : : R/Ä&� �5�Ä7�V NÄ4�� hÄ!%�g� hÄ;(�� bFÄ5 f �4(<  

 ��Ö: :�4[� ?%ÄC�� �ÄC6 Ä �V@Ä�� -Ä9 o/�Ä�� hÄ{��'�� hÄ�9���� bF5 3/4�9 f 
 f Ø��Ä'�� ���Ä�� Ä �Ä�9 ?��Ä��� �="� f Ä ��Vq9 h47�` h./';�� h%^�Ug�� h%$��$]�Z

�!# *%'$ *T)� f 0��6 *�/^ Ö :  e�d�c�b�a�`¡����/���%&��� 
*    *     * 

���� �

 ��7�­�[
 ®=Hc�� h�7�=�� h;��� y�c¦ f B/!��Ä�� ©=Ä�6 �.���� -9 �8�� �Z



 

− �¢� −

 �c�
 -9 ,y�'S;�� -9 8��� �c_�7­D%X=�� h.¼ ® �V@Ä�� -Ä9 �=9�qÄ9 �$�V N4��
 hÄ%$t` ?c;Ä9 �/Ä�4^ o�=ÄC�� -Ä9 �@� ?c�9 �/'(E)�� ��&]� f ?c4'Q� �c%< �/�8�u «

��/'��< hS9 m5g �;`� �/��7�: : ÃeÄ6�­hÄ$/�9 =Ä�7 hÄ.¼ ®?Ä��
 hÄ`��V ,¯ÄV
� 
 h7�(�Ä�� -9 �X� ��'& 8�cd4&�7 �c4$�� ,�7���� /(;�� �� ,�=9�q9 *'¦ �$�V�Z

o�=C��:: 
 �/���[ B
 ��7 ,h;.��� -9 8/c%�� P_;�� N;7 o�X1 Ä �_.
 Ä h;��� bF5 y�c¦ tVZ

 R/&=�� m4^Ö�6=9 ::: 

 R/&=�� �=U Ä �_.
 Ä �=Hc�� h�7�=�� h;��� f�ZÖ%T& Ó
 ��^��  B�ÄV GFÄ�� B�
 R/Ä&=�� ��^
 �^� ,��7 f �8�C�� ����� f Ä �[
 ��7 Ä o�C���7 �!���� ��/6 �^Ö f 

 B�8K�. ��o�7� ,�!��!�� ��$ �F5 ��< ,ye. � *;S� B�%T& �7
 =�4;. ��.
 h%$t` ��7Z
�5��`+� �[
 ��7 ?c4'%5:: 

# N;7� h'��` N;7 �4�%'^ y�=^ Ä �_.
 Ä h;��� bF5 f�Z �� �/HI� B�TEQ -9 ���± ±
 R/&=�� 01 ��'Ug� ��)� �9�;�� ,h;.��� Ö �Ä4[ �!��Ä�� -9 h}t�7�
 D9 �=U

 �!���� ���C7 �4!�� �9�;� �4�%'C�� �6�5 B
 PQ ,|�^=�� y�� *� R�C. ��O/9 m)�Ç Z
 �6e'4U�� �4�;Uf ��$ �$�V hH%4;�� -S�� ,R�4^ G
 DC. ?�< �F� ,���/(X fZ h!}�^ 

l.=^� �=��� ��9
 �!����IQH: 
���� �

f� �=Hc�� h�9�
� h;��� ­B�'�¦ ® NÄ';�� �=ÄUÖ D%�Ä.=�� 01 *dÄ%H7 ­ �Ä�
h;.��� -9 ¤&�=< h��6 ® �Ve6 B
 ��7 ,��Î -7 ~��"� ?5�%&� ��E��� N;7 *X�/%�
*7=" B/�!� ?j
 -9 :::-.PÄ�V 3¼eÄ7 B/!��Ä�� 8��� ,�/7=5� ,?c9pc<:: -ÄS� 

 R/Ä&=�� �Ä^/9 f m�° ��p{�� bF5 -9 8�T4��� N^�Ug�� ¨��$]� �����Ö -Ä9 
 ,���Ä$g� �Ä[g �Ä%�[ �Ä7 ��ÄU R�{4&� R��[ GF�� R/�& -7� Ó
 -7 �� �'�
 Ó
 -7 �� �'� =T&e< ,��;5 =�7 -9 bP�7 NC�7 �[
 tª
 R/[ -.=X�c�� �[g PX
�

/��� �;� *^�T$ -� R/�& -7�hÄ�^/�� bFÄ5 h'Ä&�;!7 R�^ �9�;� ��p{�� bF5 -9 �8 : �Ä9

                                                 

H
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 /Ä5 *Ä$e7 *�ÄT$ 01 PdÄ. B�ÄV� ,R�g� �c;9 p�g� -X=a%� h;.��� 01 �;�X� -�� ���
R/&=�� 01� ,p�g� Ö – b�Ä¦�[ – /Ä5� ,*Ä;7� eÄ';�� �FÄ5 ØÄ�7 �9�Ä;�� ,R�g� *Ä$e7 

01 o�X Ó
 -7 �� �'� -7 �� �'� P'S�� Ó�(���Å R/&=��  Ö*� R�^� ­:�� R/&� �., 
Ó
 m4^ �.=6 L$
 N;{�7 *$1­Ó
 -7 �� �'�Å ® *Ä7 ¬ =Ä!< ���< �;V B£< ,*;� L{�7 t%<

 ,NÄ;9 b�Ä��/7 =7
 mX� -9 �2 B�V �9 ��p
� �!�� �C�  �� /< ,*&
� L%�1 mÀ
 �$e<Ï ±
=Ä�$
 B
  ½ÄT$ N;��6 �< *�4C%< GPQ *7 =9e6 B
 �dU
 ¨1� f �dÄ!. Ó
 mÄ6�^ 01 

 R/Ä&=�� *Ä� R�C< ,��;�� mU8e< ,=<�S7 �Z;9q9 m4^e< ,*�4^e< ��;��Ö: 4 -[� |[&¬/ �[�
	� �' -�>�z �.�/��p�9B' F �� �'� B1 ?` ,� R/�& -7 Ó
 -7 �� �'� *%7g �^�Å

�}�^ h;.��� �%_9 �;� : �� R/Ä&� B�e. �4[ �c�U�6 Y ��� Ö o�ÄX tÄ�< ,LÄ�� f
�� R/&� Ö h;.��� mU8 �4[ *�&�e< *� B�e< ,L�� f *$�e4&�IQH: 

 R/&=�� h%$��$1 �$�V �FS5�Ö �Ä9�=V1 ,o��Ä�g� hcX�/9 f h%����� *6�%^�U
� Z
���a�� ?ª�F�: 

�
�� �

 �PÄ�V �=ÄHc�� h�9�
� h;��� -9 R�/¦ f ��^� N4�� ��;
� h�^/9 �9�^ �^�Å
�}�=�� h%$��$]� �^�/�� -9h :: G
� 3�/dÄ�� f �Ä4$�� ,3�/dÄ�� �c%< y�4$� �C<

 �7���� �'���­Ò��T�� Bt�& ® o�d$1 �K^� GF��­��;
� ® m�Ä. ��pÄ[
 hcX�/9 f
h;.��� B/	�ª �/& m6�C9 �Y+ �@� 01 ?58��: : hÄ%7="� W%��Ä&g� -Ä9 �8�T4&�

?c%�1 N!4;. B�V -.F�� �=T��:: 

D}�� ¨��$1 �^/� *$1�−FV L�− ��Ä;
� =ÄT[ f ?��Ä9 �Y+ hÄ`�` �Kd. B
 
 R/&=�� ?58/C.ÖB/�!(4. t��9 m!��� -9 h�[ m!(4. ,*�T;7 , ?Äc�9 mÄ!(4.� 

 ,?2 hE%(�� h!���� bF5 m> f R·�T4��� m9g� 01 ?58/C.� ,B/�!(4. �� =�V
 |/��
�C<�;�� ��7 =9
 =c>� �P'V Y�p�� �;9q�� ��7 �c%< Rp�� N4���: 

 D%E4�Ä. Y �!� f ��;
� -9 |��� R/k =T(7 ��%C�� mX� mV h�[ �$�V �^�
 ?c;Ä%7 ��^� ,�@� �@� ��9���� D.�/47 ��^� ,*&=< D9 *;9 �=� B
 *%< ÁC�. GF��
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 R/&=�� B�V� ,m!(4��� ��� f ?.=S�� A<�;4��Ö 01 ?c�<�Ä.� ?Äc�9 mÄ!�. /5� 
�. A<�;4��G ?c;� –@�� *4%$��$£7 �o�O/�� h^−*�9 B��d;. ?5� �d;.� : 

{1[[�­� ®+[[N �� ®+[[N � �[K!"� 

@ @

@{1W�[K��� 
��[/¯" �[K!"� 1)S�& 

B��d;. h7�(��� B�V �_.
�: 
��[(w �%B
�[� �
D["� ��/� 

@ @

@��[[�� �[[9+	� �[[' ��[[K~� M[[N� 
 R/&=�� D9 �/$�V�Ö�_.
 B��d;. Z: 

�9
�[�E� �[' }[/� �%[" �K!"� 

@ @

@9+![[[[z �� �9L��[[[[H ��� 
@ @

  �[[[[9+!N O9+�[[[[U �"�/3[[[[&�
@ @

@�[[[9+L� $� q��[[[L�� }[[[>T� 

@ @

�[[[9+!N �%[[[8� �[[[L ^��� $� 

@ @

@�[[[[[[9+�� O[[[[[[9�& ����
� $�� 

 B�V�Ö*6/) D<=.  : �;%7
 �;%7
IQH: 
m%a4$ B
 �;��,�;;5� f ?&=$ B
 R��($ B
� −¤.��4�� WH[ o��� -9 − bF5 

 ?��9 �Y+ h`�` �c%< D!4� N4�� h�}�=�� hEC���u ± ±?5�}�^� ?c;.�� oY/��� W"� �� ::
 N';�� �}�C�� =�;9 ��;$ Y� ,?%���� ��/��� �� A<�;4�� -9 oÙ7 B/�!�. ?5�²

 ?��g�Ö ,B/�!i tV �c�!i� ,B��S. tV ��H[g� �S.� ?c;%7 m!�. GF�� 
%¦�$g� ?c�9 �dÏ;.� ,���� � B1 |/�� f� �9��k ���X� B1 mVg� f � ±Kd.�² u Ï �

hC���� ,Bt.¶� ?5��5 GF�� �� =Sd� ��Vq��−¬�4��7 −B�(49Y� �/'� f ::: 

�6e46 B
 -S!. Y �P'V hC�7� −B�(49Y� �F5 Á&� − ?c�9 �/��9 N'$ -9 Y1 
�}�^ ,b�V �/�%E4�. � �./^ �=H[ ?c9�9
 �¾.Z :Þ�� �U��ß �z �.=7 D!�%< ,

R/C%< h7¾��: Þ��� ��,}+=N� � � $� 1(y� �E
%�L £�� �� ��� ,q�v"� ¦+H�)' 
�� 0�JßR/C%< *47Î -9 �.=7 D!�%< h%$�` h7Î �¾. ?` , :Þ }+=N� ��� ���

ª+��� �a���� £L £�� �� ��� ,j
�& ¦+H�)'ß �_.
 �¯%< h������ �¾. ?` Z
R/C%< h7¾�� �z �.=7: 4�� ,�(+"� ¦+H�)' }+=N� ��� ��� ��%�� £�� �� �
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ON�."� ���' �' 0�B9zßIQH: 
 |/�� mVe.� m!�. �[ ¨��$]� ¤.��4�� y�EC� ?��
 -9 hEC� �j1  ?��
 mX�

h%$��$]� *4<=� N'$� ::�%'��� D9 m!�. :::��=[g� D9�: :: ?c%;Q ,?58/&
� ?c_%7
²
?5PC<� :::,Bt.]� �%¦�$
 ?c�9 �dÏ;. *$
 L�� -9 =�Vg��u u f m9g� ��<+ ?I M4T.� 

�.�d�� ���"� �F5 m> ::������ ����� *%��: 
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