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 ������� 	
�� �
� �� �
� ����� ����� ���� ������� ������ � : ��� ,�"�#���?�"�#�� �� %�&'! 
 )*#+�� �,� - .&/�,0�� �"�#��;  �� 2/3 - .&/�,0�� �"�#�� ��−56� 7�− :m��x��w�� �v

��f��e��d��c������b��a�����`��_��~��}��|��{��z��yl 850��� :9: ;<  
2�3  ��� ="�$ :"?��7�� �@A - B�CD �"�#�� E,�,  	���D� ,F���� '�G� #��� ,�� ����
	�
*#�D�  H* ,I+�� =*#��J� =� �"�' 	�� �� B�C���K =� 53� �L� =� 53 ,M&"< 

 ��/3� −����D� �N�+�� − :my��x��w���vl ;"w" :" O� ���0 O6 OP < 
" OQ��� R/ H2"  S�" 2�3�/� 	
��� 5� :T�,���;  O� ��U ���* O6 OP  �/Q+��� ;T�,��� 	�
�
T�,���<  S�" 2�3��	
��� 5� :/� ��V�� =� PWV�� �/Q+���� ;PW< X�0
��� S�" 2�3� : /�

 Y�� ,����G0�� �Z+�� H+�� E,� =[Z:  O* �����G�� \���� =� �"�#�� I�G; �C2�6#�� B��,  2�7N�
 �G�]< ^�� ?/L* ����?  PWV�� ?/Q+�G* ����� �2�3 ?T�,�� S�" �	
��� 5� : ��U

�L�0�� =� ������ _���0��" ��J� �/��D; '/�G� ="� ���3 �,� `< 
 a*b* �� X�6�)*#c - E#: � - ?/L* �NA O� ?��7�� �@ R� O� H5  O� F���� d�& ��U =�� O* 56� �
� eQ

���� I*�f�� - .32� :&�� /��&�#Z�� g
@ ��! ��" �/�N,  ��Dh� �0� − X�i ?U��−  - �N�A �@
 H+�� B&���D �0� F���� B O&���* ?��7�� H0 �U� ,�0+��� I*�f�� ��&�3 - .��0�� 56��� e��Z* ���* ,�

 O� ?/L* %�� R� O� H5  F����−	��Gc� − 2/Q* j,�� :&�� /��@ ��
 �L�0�� �,� �L�* k ,lm�+�� g
	n���; o&�p�� - �q� lQ� =L�! ��" ������, Q+�G* %�� �r�PWV�� ?/< 

 S�" 2�3��	
��� 5� : H* 	� ��U OB� 	�c��;  RsN����� ���* � �/��b* 	
� \�*t� 	�� 	�
 	�� ��nO*�C��< 

 OD �"�#��� u�+v B�C;�+W�� s3� - ,  =� ,j&�C��� )*#c - s�w �0� �� #���0� ="� 
x< 
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y� B�@��� z��c �"� =� #0� ����� =� ����2�3 	
�� �
� �� �
� :{ O�� �"�#�� B�CD YG H	 
	�0|��@ �
�};  OD j� YG	�0|��@ �
� &�~L�� 	 { H* 	w �0�	L� ?��}  ,.�i��� ?/D/0* k ���*

{2�Q� �"�#�� 56��� j�p* ��c : �0�2/Q� ?���*�i� = : �C0�� 56��� =�	f}  ��c ;���� ���D
� 56��� j�p*��� 2�Q� �"�# :2/Q* ?=0� ���*�i� :�� 56��� =�	�fC0<  z��y� E��& )*#+�� �,�

#0c�, J� �++������< 
� �6�� ="� d�&� z��y�� j,����� �?� .�*�� �"� =� #0c  �� 2/�& 	
�� �
� �� �
�

2�3 :{?�0
� 	D�@ ����� �"�#�� B�CD =" '��',  ��/� ����?��0� =" �,  O��/
Z  �6�
=�b0��  OD� ,�����" YfC ,	D�C��" ���L�� �6� 	 ��c� �?  HC�� 5�� O� ?�/ O O�Z Y0,� 2/Q� ?/�� : �*

�,� 2/Q*� ,=�b� :���� �*}  �+� ��v� ,���i #0c� �p�� �+����J� ���N �p�� �~< 
)*#+�� - ��/3� :{ O��=�b0�� �6� /
Z};  HD j� ,=�b0�� �6� Sa��{ HC�� 5��?�/}:  �� j�

 Ov/*J� #�� z��f�� �
� e ,5�{?/�0�Z*} � �
� ���*z��f�,  2/Q� ,��
Z� �,�� z/fC� �,��
�
Z0
� z/fC0�� :�� %�� 2/Q*� ,=�b� �* :���� �*< 

 ���2�3 .#*�" =� �6�� ="� d�& #Q� ?B�CD =*� =� ;��6��@ ?�L� � : �� 2/�& �" P��
 �
�	
�� �
� ��  �ev/� ��U �*'����", �L� =� P*�3,  �M&� ��r� 5�& ���/c �G"�*,  2/�& 2�Q�

�� 	
�� �
� �� �
� :{� �,� =� �"�#�� B�CD�ev/0}, �,� �
� ?�U;  ?�L� =� B�CD �q�
�L� T�Q"< j&�C��� z��y� 2�3 :"�nN ��"−)*#+�� ���*−، ����J� z��y� 2�3� :" g�v

�#6"; � ��* ��U #�O�GH* ?��< 
�*�6 ="� d�&� −�G~��� -−  �0� ="� =�x 2�3 :{ O� =� �"�#�� B�CD R# �o  ,�~��� -

 OZ� R� Yj  O~�� O� YF ��
w B�@ ��� z�*� �w�w�}< {o#�}; �~��� 5�6 - Ii j�< {F�~�� j�Z�}  j�
2�3 ,���G� B�CD ��� z�*� �w�w ,���G� :{���
w B�@ ���}  �,� �
��� u#6 �0n� ��� ; �=L� 

g�v �wJ�< 
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 d�&�="�  �*�6− uW*��− ��/3 - �~*,c =�: ��m~��}��|��{��z���_l; 2�3 :
"\�6 O� O@ �w�w �"�#
� : O@ R� O6 �� S�" -;  OD 	w RL H0 ��6�@� ,=  H* =c d�Q�� S�" -� Y� I*� X���J

X��#��;  F���� �0��� ,=0LD 	w#��  ��
W��� ��0n��� #6�G0�� _�i�− #ZG0�� /� j,��
z��+��−  Rs�~D&� �U M&J� 	�;  Y� F���� I
fN����b0�� =� �~m�| �Q�D� ,�u"��?/�/Q*� = : k �NU

 H* YZ� O�� ,X�i �� =� �� �� ,I
f�D 	w , �j&#�� P�/L�� 5�� 	��/6� /
ZD �"�#�� 	�
� B�C
T&�� ���� /Z�* k� ,P��| ���&#*", g�v �W*� �,��< 

 �*�6 ="� d&�− uW*��− �0� =" �� #�� =�� x :{ O� - B�CD �q� YQ YP  O& R� �P B�+�� =�}; 
� ��/0Z� g
@ ���*g�v �,�� ,B�Z+�� =< 
� u�/��� Oj Y� H&� :{'�6� =� �"�#�� B�CD} �N/���D '�6�; �L� - ?�L� { =� �"�#�� B�CD

 O" ���N� B�C* � �0�� ,���0�� =���� ��&#� �
�� ,'�6� R�	m�/3� �"� \�� �"�' ��� ,#}  2�3
����J� :g�v< 

?�U;  �q�L� #*#+D - ��* 	�� ��w  H* O0���
� #, � O�,H* �� �=�  P�� - ��6��@ ?�L� #*#+D
J� ���i P�� - �� �G~�����U = O��H* k )*'�c< 

 O�� �q� =�bN =+N H* 	
� ��6��@ ?�L� � ���� ,B�C Y�C �� �N�−56� 7� −  O�� ,�" YL H5  ^��
J��� ��U �� < H\'&���  =� E���� ��� 56� ON ? ��� =�,�< 

�#�� 50� �0� ;^�,� ^�� ?�� ��U?�"�#�� �
0�D j,�� �� ?�" 
 ��Q�� g
�@���/3 - �*t� .X��3 - X� :m��_l 

♦ X��Q�� ���� ��Q� :"	� H0a
LHD" j�  HD	��C  �	�w �#+D < 
♦ ��0� =" ��&� /"� ��3� :"	� H0O
 RLOD"  H0 YGOD j� HD� 	� O� H0a
���� 	�
� eWD ;	�< 

 ��� ="� 2�3$ :" O��^�� - F���� 	�
L"< 
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��� ="� 2�3.'��3� =G+��� F − H&�j� =� �
� `− :" 	��|�CD j� ;� u��� 	�0a
LHD
��|�C�"< 

 F��� ="� 2�3� −�*��& -− :" OD RZ O� Hc	�" HD k ���* ; a
L u��|�C� 	�0; ��0NU 	�c�ZD<  X�6�
2�3 �*��& - F��� ="� =� :" ��� OD 5�~" HD j� ; a
L OD� 	�0 YG H0	�< ��� ="� 2�3 :"=Gc 2/3 /��, 

� k�.����",  z�' ��� O��0��" 50��� =L0*� ?�DX��3 �q=;  a
LD ��� ,.����� �� 	��|�CD� 	�0
 uW*�� OD � YG H0	�< 

X�0
��� S�" 2�3 ?	�� 2/QD ���� ?	�0
LD O	�� :	�� 2/QD :m���d� �c� �b� �a� �`

el ; �� \�*A =�� :�"�#�� B��@;  	q��� ?/3 �#�* k �/N�� < 
 -� �,�−./@U �*−:  O& .&/f@ ?�" a' J����G�� \���� - \X�6 ���� )*'�c< 

 S�" 2�3��	
��� 5� :0
LD	� J� ?�f�"2/Q�� ;z��y� d/� ?�*' : �5�  d/� 5|�" =*'
z��y�< 

	
��� 5�� S�" 2�3� : a
LD O* �0" 	�0	��/G;  a
LD �q� �,� ����� a
LD ;&�~L�� 	 �0" 	�0
	��/G*< 

 ��� z�� =*�G~0
���"�#�� -; 5Q� :� u��&� ?/�� ���/| ?U,  H&� j�� �? �&� �
�* ��
53� ,T�+G��:  �?U P���
� ���� ��ON�3 =" ��< 53�:  ;?�c��6� �*&� PK�� ,	m�/3 e"&� ���

.'���� - �,� ��� ,P*�K �,��< 53�: PN� ��� ��� ���c� PK�� �*& ���; �+� ��� 5"<  53�
− =� �,��� ,53 �� PZ� ="� E���[*�6  =� �"� �"7��−: U �? &/w F�& ����&,  =� �����

�*7�@, 5� ?�� �q���,  O� ?�3 �q�3�5a*, ����N I�� ��Q���, #�� &#� ��&#��, �0N ?/� �q/��, 
 ��� .���@ �����@� a5� =" ,��" 	m�/3 ��0m�/3� ,��� PN� ���N�� ,  O
�~� u��&� �p� ��w� =�, 

D�� ���� B�C?�0
� 	D�@� ��/� �< 
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J� �~+D - 2�3j�/c :"N� ;	
����  - ��k' k�� T��L�
� �i �X  �C�� �� ?r� ,�,� =�
�� =�  H3 	
�� �
� �� �
� �� 2/�& Y� H* 	� kU� 5 O�
��U s~" Hs
3 , : �"�#�� g�� - ��* 	�
 O@ O� ��  O� k� Ow ��< 

 ;�
����&�3 �, 	
��� P��| �*,  Rs~�
D k  Y� O0 ��i� ?��G~0�� E��� � )*#+�� ��− �
�
	��Q�| g
�C�− �"�#�� g�� ��hG� -,  ���� �Nr� 5Q�" kU �� 2/Q�� �/Z* k ��K,  - s��* 	��

 �5QN ^��< 

T���� ���@ :�"�#��" =�bN �N�, �� a
LD �q�� ,B�C�� �q OD �q�� ,F���� 	 YG� ,F���� 	� �q
V� =� �0p�� o/
| =� ��*�3 H3 �
� ���� �� ������"� ,��� R� YT  ��KU T�"�"/���< 
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?�U; �N���: �"�#��� ,2�6#��� ,?�@#��< 
 �����"���� �*t� �; ���:  �� 2�3 ,���V� =� �0p�� o/
|−56� 7�− :�m��D���C��B��A

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

[��� �h��g��f�� � � � � �e��d�� cb�� � �a��`�� �_��^��]��\l��8z��NJ� :��9;,  �*�6 ="� 2�3
$ :" 2/Q*−����D E���− :m�T��S��R��Q��P�l ?�� =� e~�* k ; ^�� 5�3  ?� ��" � u��p�

�*t� ^
D X�Z� #�" =�b*."  
1<  53� �?U ���� �*t� ^
D�@�  �� −56� 7�− ���� : � =� �0p�� o/
| �� �
�� ;���V

X�0
��� =� ���J�< 
2< �35: ��w =� .#c�� �qU :2�6#��, �"�#���, ���V� =� �0p�� o/
|�<  ��� �"�#�� �

���V� =� �0p�� o/
|�;  u#6 ?���*�3 �0qJ ;P*�3 ��� ��J�� YLp� 2�6#�� �=L� ,� �?J ;5
 O* 2�6#�� OK 5�3 B�C R
T�" I  H*� �"/��� Y
G'&� #3� ,F���� S�" 	 - �+� )*#c �*t� E,� �?� \

 Rs6�@ ��U ����� ?�0*y� e~�* 	�, �� S�" - ��H� 2�6#�� �=L��\�*��,  \�*����� - ��H��
 S�" ^�,�� ,?�@#�� d�@J��2/Q* 	
��� 5� : )*#+�� �,� - 2�6#�� ���− �+� ?�� ?U�

'���y� − �6 =� ;s��* k�  H* .&�D �N� O�, O�,H* .&�D� 2�6#�� � � ���0�� )c =� ?�@#��� ,?�@#��
��"/��� T�" ��KU - T�3 < 

3<  53�−)��w 2/3 − :� �?� ��  �*A 2 ��h� ;d�L�� \�*t� ���H� �� .&/�,0�� �*t� E,� =�
�� \�*t��"/��� T�" ���� IO
VH* d�L < 

	
��� 5�J 2�/3� �w�w< 
=L�  �*�6 ="�$ 2�3 :"�����  2�/3J� T�/���"^�� -: D �� =� &��@J� �" \���n

�� �
� �� 2/�&2�3 �N� 	
�� �
�  :{���V� =� �0p�� e
fD =c ^��}< 
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 =� ,�*t� E,� �G~D - 	
G�� j&�C��� d�&� .�*�� �"` 2�3 : �� 2/�& 2�3 �� �
�
	
�� �
� :{ O� =�A F���� ��A& ��r� ,���V� =� �0p�� e
fD ��c ���G�� z/QD k� ,��
� = ^�,

 uG~N e~�* k =c5�3 =� s��A =LD 	� �q�0*U �}; =++��� - �G~��� - �*�� �N �,��< 
&�� &� �"� =� j&�C��� d` 2�3 :" ����� 2�3	
�� �
� �� �
�  s"�K =c ��
�0p�� :{?P�,D =*� j&#D} s
3 :	
�� ��/�&� ��."  aT&� ,P�,D �0p��� P�,D ���L��,  

2�3 :{�,D �qr� O�b� ?�h�G�� ,����� s+D #ZGD ��c P H* �� #ZGD ?� ^i/*� ,��� ? O�Q ,���� 5
��� 2�Q* ,��� ?�b* �� ?�h�GD�:  Ys�6 )c =� ��6&�; ���V� =� e
f��;  �� 2/3 ^�,�− 7�

56�− :�m���¸¶�������µ��´��³l}, �+��� - j&�C��� #�� �,��< 
 &� �"� =� 	
G� d�&�`  �?�  ������� �
�� u�/* 2�3 	
�� �
�  :{ P�,D =*� ?�&#D�

?�0p�� E,�} ?/��b0�� 	����*� �"�+�
� T�f@ �,� ;{?�0p�� E,� P�,D =*� ?�&#D�} 
�/��3 : ��/�&� ���2�3 ,	
� :{����� s+D ���Q�G� ��U ����D ��c j�ZD E,� �?U,  YC�� �� 

.#6��,  2�Q* ��c ^�,� 2�7D �����: 6&� Ys�6 )c ���� , 	w ,���
f� =� ����| ����� ,e6
����� s+D ���Q�G0� ����D ��c j�ZD,  a�C�� .#6��, ��� 2�Q* ��c ^�,� 2�7D k�:  ��~D&�

 Ys�6 )c =� ��6&�e6�� ,,  O* k ;j�ZD 	w ,���
f� =� ����| ����� ,�u�i ���� F���� �L��G
 ����D ��cU� ���� 2�Q� ����� s+D %�� ���Q�G� :��~D&�,  ����� ,^"�V� =� u����| �+���

���V� =� ����|}  �� 2/�& 2�Q�	
�� �
� �� �
� :{ ��� ?�&#D�	���%�� ?  k =c�* e~
 uG~N�  O3 =� s��A =LD 	� �q�0*U5�}< 

 �?� 	
G�� j&�C��� d�&�  .�*�� �"�` 2�3 : �� 2/�& 2�3	
�� �
� �� �
�: { z/QD k
 �0p�� e
fD ��c ���G�����V� =�,  O� =�A F���� ��A& ��r���
� =,  uG~N e~�* k =c %�,� �

 O3 =� s��A =LD 	� �q�0*U5�}< 
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=� 	
G� �+� -�  .�*�� �"�−&���− :{���V� =� �0p�� e
fD ?� 5�3 T�D =�;  T�D
�
� ��}�H�"/D s
Y� H3 ���V� =� �0p�� o/
| 5�3 T�D =� �N� ;�N �,�� ,< 

�� '��' �"J� �*���� )*#c =� �m�G��−���& − :{ HD 2�7D k O�Q� 5 �0p�� e
fD ��c �"/��
���V� =�}, ���+�� 2�3 :�#6 E#��< 

&�wt� =� �'#� ���+�� ����; 2�3 	w :"� � uW�" ��W�" #p* &�wt� E,� ��Q~���  �
� �?�
 H* 	�� �"/��� T�" I
KH� T�V0�� =� s�
| ��U �0p�� O�~ �?�� ,^�� #�" � k ^�� z/" ��C* 

���Q�� z/* ��U #�0* 5" o/
f��"<  H� ���V� =� �0p�� s�
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