
١ 

 

 
 
 
 
 


��א�
	��א��������� �
� �

Fא���و����E� �
� �

 
����� 

 
��	 
� �
	



٢ 

 

 
 
 
 
 
 
 



٣ 

 

 ��� ��� �	�
 ���
�� ,��������� ��
 �
���� ����� � ���� ��
 ,���  !	�" #$ %&'( ��� ,�� %'� #$ �� �) �� ,	*�+,- .	/01� 	*���-
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; <� ?� >� ?@ =O <D<& <P  >GA�� =@ =OA
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 <� 	 <3 <Z ?� <\
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>�� <J� =1 <� A�<- Rd <�?* =Z ?� p  <q A� <6; : <] 8# =Z <� A�<- =�� =�� >� ?� <( <2 >�� <� <J	
<�� A�>� <� R� <# =�>� <J	 <] <s	 <
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 <� ~>*w& <P wz <�, 	870>] <� A <v <, <y?X >
=
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=�� <mA*< ?��  !� wd <� <��?* >, 	 <
 <�<� ?Z	<$ <+ =3 <6� <� ?�<- <�<7 <D <$ =�� � <G�< >g <J	� <D <$ <�><�	� <
 ?� >�� >3<� ?� :
 <y?* =Y ?�<- 	8>�	 <, >z <y?* =Y<- � 8�>!	 <]  >�<( >o 	 <� <� <, ?%� =P?!	<$ ?�� <" ?�� >�>� ?G� =�?&>� <J	 <] <� ?

 >�	A*�� <s>� >�>
 ��=7 <" ?�� >� <P ?�>� <J	 <] <� ,~>�< ?{ <�>
 <mA*< ?��I;NI: 
 ?y <D<
 ?�<- Rm <�>& <O>
 <@A& <O<� <� >� >�<0>
 >�?�<�  >GA�� <� <K <� ?( <� =" �=
<- <J	 <] F <� =�	<0 ?� =! =� <B <� >P: 
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B J	] ,���� �" %�
�� �7� 	� J�-�; : A�<c<7� ?�<0 <� <y� ?Y < ?�<- ?�>/ <�
 <�( > >}	< ?�� <� >� A�<�� =O<� <� <� <5=& <� <, I ��e���¡¢: 

Y�£�� J	]x	 :; �� �U %�1��� W��� �(�
��� d	
 �� T#O�� �G"
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���� �� !	7
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 2 m��O�	
 ���O(
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	�Y o 5�G�
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 <5w
 <� >%0>7 <1 >m<* <�< ?�� >m<a >, ?�<?�� <� >m <� ?O I  %�*��LN¡¢: 
 - : @0D����� 5
� %071 s� @"�$	Y� @3�&�� E&ª&� �«	,! �O0�
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� �] ��
 ­�1t�� ­��6 m�&�	
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 �07� %Z� e, �� �i


B J	] ,�&071 5&���s	 :; 	� <� >�?0 <& <, �e( >e <, ?@ =O >� =�?�<- ?� >� �J� =1 <� ?@ =Y <V	 <Z ?� <D <�
 <, =�	>
 ?@ =O?0 <& <, �®( >� <6 ?@H�>* �@0 >6 <� �̄ � =V <� <�>* >� ?° I  m
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B J	]�; : >��?& <D ?�� <±0�>& <u 	�²a<$ <y?* =Y ?� <� <� ?@= <g <y?*>� >A�� <� >� Rm< ?{ <� <+>7 <$
 >� �� H' <�?� <2 <5>� ?� <6 ?� I  ����, JFL¡�¢: 

s	
B J	]�; : <�><�	 <
?&>� 8m< ?{ <� A2>� <�	<* ?& <1 ?�<- 	 <� <� I  V	07�U�LM^¢: 
IJ�/� ,� -F�3� @	 E1����� H�-:3�� -AK� >	 2L �*� ��?�  �-

 ��0c�	Y ���O( %�
 �0P- �� T	D��2� �- ���*� �	`��2� ��`] ��O( 2
�! ��`]  G�� ®&ª�� ��, %��
0$ ,�O*�	
 §��  G�� �(��� �G" V�

 m��	
� ��	
0$ 	7Z�� ��B ��O( �- ,�O*�� �G" � �0DB m�	
� ��	
( �-
 �0
�1 o %
Z ³#P¤� ��0� �� �� @&, ���� ,�Z���� %
$ �, �&��
 WP �*� %`6� WXY WP �, %`�$ �!	7, �� V	4 �� �
 ��"� ,mY�


@0a,: ;�I   
8< ��?�
� >8	 -8M � �8N� >8	 ,�8O �$% 
� >8	 P�8/QR� S�- − 

 ��	�71 s	
B�−  8WP �!	7

 %
�( 2 �-� �&�� �-� �06���	
 %´ ��-� ,
�� �, �	,��: 

B�D�: @�g ���( 2� �!	7, @6�( 2 ��t
 �� �, �&�� �G" �	Y �� ,
2�  8�6- %P�(T�9 �G3$ m*�� @3*� �� b� d!- V�1 �"� ,	
B � �U ; s

�	*
� :s	
B �� �, ����6- 2� ,��D&P o ¯���( �- �� �� b*�( � ,
(� V	4 �� @6�( �-�V	4 �� dG
 ? V	4 �� ���( �-� , 
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 G�� �� b�� d!U� V	�1- ��] �G�" %
�( �� ®D*�B� ,−  ��	�7�1
 s	
B�− �06���	
 #´ µ�
( ��*�� �G3$: 

T�U��:  �Z� �, ��O( �-6W�� %
�( �- �	
 �a�� ��� , ����( �-
�c�� @30D�( �-� �!	7
���
 Qt�
 2 �G�3$ ,V���,U� �, @"�*( �-� , ;

6 ��U�	
 �¶ ��[(��� o V	Z �]� ,  :- @��]- ��� �� �� !	7, �� �
@&�1� ��0&, �� ��i ~7*�� J	]� ,��
U �� �,; : R��=$ ?�� <� <[ <
� ?4<- Ad =�

 >d� <�?
< ?U	>
  =� A� <
< <U >A�� <� <, <@ <�?]<- ?� <�I ;�I: 
 8/04 %
�( 2 �t
 �� �, �	��� @�D( �- %3�� ��� e, �� ���] �] 	

 80��Y ��(�DB %Z� ,m,	���� @�DB 2- 50&, @�]- x� @3&�� J�D( �- %X� ,	
5�� Wu� �#$ yC 2- �-  ,~*�C 2- �- : 

8��O ! BV8� �8Q �*�� ,�/��� -�W ��?� ��*�8�� ! �8F�X &Y-8WK��, 
 ��7]	,� ���	6 ��OB ��	� ? �� �ª1 �� WXY T#O
 @&O�(  G�	
 �0O$

−  �	
 �	0
���−  J	] �]� ,�� 2 �0&,  G�� T#O�� �� �	��¤� @&O�( @Y
@&1� �0&, �� �i; : ? <) 	 <30>$ 	 <� = A�<7<� <( 	 <� >m <�>& <O ?�	>
 =@A& <O<�<0 <� <�?7 <
 ?�� A�>� 	�< >·  >�

 >d >� ?�<?�� <� >h > ?�<?�� < ?�<
 	 <� <� <
?
<- >�	A*�� >oI ;LMI: 

                                                 

;�I  @&�� ����;N�NN:I 
;LMI   �	ª7�� ����;��^^ I @&���;N��� :I 



٩ 

 

 ��*�� J	] :  ��B¬( 	�� ¯	�¸ 2� 	�3�7] o �O�(� 	"�
��( 2  -
 m�&O�	Y 	30&,~��� ��¹� 	30&, �B¬(  ��&Y �G�"� 5��� ����� @&���

 J	] +Y �	�&�� ±�6 �, [6p ; : ��P�� T��0��� �	�
 ��°( �	Y ��
y�`0� �- �WP %D0&$I ~�7*(� �- m�&O
 Ec*�� !��- ��  ��
���( �- T#Y

o Dc� %7] ����j$ �2�� @&OB ���&`� .�3¶ � 5��-;LLI: 
 ~7*�� �G6 �]� �V#P- 5�'( ­�6 dGO( �� Q	*�� �� �- +Y

p $ 5�� ��	] R@0>O <6 >�?
 >e? <· �
J : =y?
 >� <1 <J	<]  w� <Z ?� <, >z<- ~>* <l A� <6
 A~>7A*��p  =J� =D <(; : =d >G ?O<0 <$ <T ?� <D ?�� >�>
 <5 >� ?'=0>� >[( >�< ?�	>
 =q w�< =�  >GA&>� �%?( <�

 =� <� �%?( <� =� <� �%?( <�I ;LNI: 
�Z[������ �/
�� ,�/*R� )�M	% S�-< >	 0��5 ��? @�-W\� �]� ,

  G�� ���	] %X� mD
	��� @�U� �� �(µO���� ��	�ª�� %Z� e, �� ��!
J	] : 82	��´ �	Y� ,���] �, ��*(\ o º�P @l , �*, @&, �, ��0B�- +�� 

�� ����$ �µO�� ���ª$�7�
�� �� �Wu� �" %Z� e, : 
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3� >	 2L �*� ��?���WD 2] ,� S�/  ����*� ��� +Y0$ ��� ­�*��
��� �� ­*��( 2� W���]� ,  V	Z=�� < >| <� RS<�<- ?� <, w~�>7A*�� ?�� <, =�?* <, p 

 <J	<]; : >� >� ?�<*>� H�> =� 	 <� >�0 >P< >U A�> =� ­A� <6 ?@ =Y =� <6<- =� >� ?° =( <2I;L�I: 
�Z� �
� J	] : ~7*�� ­�� 	�p  ��� 	� �0PU �� » ��, �+(¤�
�� �- �, J! ���*� 2 �+(¤� �j$ , �B	7Z�� �� %
 ,�+(¤� J	`P �� 5

J	] +Y , �B	7Z�� �

 V	���	
 2� ~�*(; : <�� =" <� >x ?e� <( <�� >6 >x� Ae�� >x ?e <( <2
� ?�<( <� >6 =h > ?¼<( <2 <� �� >� ?° =� <� =" <� =d < ?�<( <� >6 <� ?�< ?�� =d < ?�<( <2 <� �� >� ?° =�� =h >�

 �� >� ?° =� <� =" <� I[(���: ;L�I  
 %����� ����� ��� @&�1 ��� ���*� �� 	� �0PU %Z��� �� +���

 ~7*�� J	] +Y �Z�� 5��� , �D��� ½����p; : <2 >� >��<0>
 >�?�<�  >GA�� <�
��H
	 < <� ­A� <6 ��=* >� ?°=B <2 <� ��=* >� ?°=B ­A� <6 <mA*< ?�� ��=& =P ?�<BI ;L¡I   

���*� �� 	� �� �� ��°�� �P- ��°�	$  �6- ��j$ ,��e� 	� ��e��
 ��� 	�"Wa� ��0PU ��O( �- �6- �Wu �- �(! �� m&0'$ ���*� ��°��

Q	7, �
� J	] +Y �*, J�eB �- Wu : 	�3�3$t$ �F��D�� �� m(�	
 ��� x�
@3$- 	� 	3*� ���3$ @3&Y Q	*�� �- !�t$ : 
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$	£�� J	]� : ���*( »� @&
�� �G" ���&
B @3&Y Q	*�� �- .!!�
 A¾� V¿ �*�: ;L�I    

08N� V8	 
� &^-� &�_� B'W5 ,� ��?� %��
�� ��� ��
 2 ��O�� ,
 ,_�	`�� <J	 <] <K <� ?( <� =" z<- �, V	Z �]� : >A�� <J� =1 <� =y ?
 >� <1p  =J� =D <(; : ?�� <�

 <mA*< ?�� =�=& <� <, � 8� <6<- <% >P ?� =( I��=�	 <] :>A�� <J� =1 <� 	 <( <y?�<- <2 <�:: <J	 <] ?; :2 <�<- 2 <� , 	
=�� >x <� A� <�<� <( ?�<- 2>�  ̀&a b̂ a[ a� 0̀ bc a
d���=
 >�	 <] <� �� =! w� <�<$ ,I:::;L^I    

=�� < >| <� R�0 >
 <1 >z<- ?� <,� w~>7A*�� ?� <, =�?* <, p; : 8#� =Z <� A�<-  ?@ =O<&?7� <] <�	� <Y
=�� =� <� <u <� Rd<- A <- < >À =6 	A<� >�0>*<7>� <J	 <D <$ 82	 <�   ?@� =O <� =y?* =Y:��=�	� <] ? : Rd<- < ?W� <P :

 <J	 <] : >o >x� H� <� A@�=l >x� =D <� ?1� A@=l >x�=] >� ?6<t <$ Hy =� � <�>j <$ H�<] � 8 ?W <P ?% <� ?,<- ? <» wx>j <$
 R� >i	 <, RT ?� <(: 
��=& <
 <� <$ :=�� =� <
 <� <�<$ <J	� <D <$ A% <Z <� Ae <,  : <5�<&< <{ 	� <�:::: <J	� <] ? :, <5�=� <$	< <́ 

 d�d� a b̂ a-d� eZ� �� a�a� a?: ;L�I     
 ��*�� J	] :V¿ ��0&, �Á 2 s	
B �� �� −�� s	�
B−  »	�
�� %�


 ��
0c�� dG�, �&$ V	£( 	� +30$ %
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�*� %'$ �3$ m*�� @3&P!-� ��� �	�Y m*�� @3&P!-� �(�$	O�� @
� ��� ,
 �*�°��&� ����( %�
 �G�" %�
�( 2 ���- h�i �µP� µP- �*O�� ,5��

�*� 2�, �	*�� o @"�&¸� �D$	*�� dG
(� ��{�
 m*�� @3&P�(�: 
 s	
B ���] 	�-�; <��=& <� ?
<B ?@=�?* =Y <+>
 <mA*< ?�� ��=& =P?!� I ���]�; =m�A*< ?�� <5�?&>B <�

 <��=& <� ?
<B ?@=�?* =Y <+>
 	 <"� =�=� ?l >��=- ~>� A�� I  ¯�Pe��^N¢  .	�(�� ��� 	������
 %�
 [�(!	6U� �G�" §�	�
( #�$ m*�� 	· %P�( J+,U� �- �, m�����
 m�(��g�� J+,Ã� E0$���� @l J+,U� �7�
 m*�� J�P! �- .	(�� ­*
�

�&'$� s	
B �� m{�
 	g�7]� 	30$ ³#PÄ�:  
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