


 



 ��� ���� �	
����  3  

 ����� ��	 �
��� �	�� �� ��� ���	 ,������	 �
����	 ���� � ��! � ��� " #$
 % ��&	 �" %$ � $ % #� �'��	 ,�  ()�* +, -./0 ��	 ,�  -/� +, �" ��'0 �� ,�
 ��1�

� ���	 ��21 "���� #� �'��	 ,�  30��4 
 5�" "� 678!" "�6
 5�9 5�0 :; 8 " � 5' <0 5� � 50=> 5#� 6�:. ?� 6� ?@6�? 5� 5	 8%:$ 8�6!� 6�5! % 5	 :�:!� 57 6! 8A 5& B#"��1 C9:�EFGH 

 � 5� 6'?
:� 8I5� 5	 � 5' 5J ?	 5K � 5'?
:� 5A5. 5L 5	 MN 5� :&" 5	 MO?�8 � P� @ 6Q 575. 5L ( :;8 " 6@ 6Q8� 5� ?"� 67 8!" 6R�8
 " � 5'<0 5�= S%� 5J :�
 8 " 5�" ?"� 678!" 5	 T� 5�: 5	 " S��:U 5V>�S2�:W 5� ?@ 6Q?� 5. 51 5#� 5V 5�" 8#:$ 5X� 5& ?�5Y" 5	 :�:� 5#�6 5T� 5�5! ( :;4 BT��
 ":�EH 

 S"�0 :� 5� S% ?�5W "� 6 �6W 5	 5�" "� 678!" "�6
 5�9 5�0 :; 8 " � 5' <0 5� � 50=4 ?� 5� 5	 ?@ 6Q5��6 6� ?@ 6Q 5  ?� :� ?�50 5	 ?@ 6Q5 � 5� ?15� ?@ 6Q5  ?Z:. ?[60
 6� 5� 5	 5�" :\:]60>^��:_ 51 S"K ?� 5, 5K� 5, ?� 57 5, 6� 5 �4 B`"a&Y" :b٠ − bE H 

 
 ���� (�* (�' " ��L	 ,� ��! �" `��V I0�� " ��L #d, ;��� ����  ���Y" �� 	

��
 " �� @V�0$	 �" ���1� ,��
 " f g +h -V	 g +h g1�� -V	 g1�� gi��� -V	 �j�i���4 
 

;#�
�k� " �'0� 
� @.�� Z��l f T�J �" C��� C�W ,�
1 �" mh� �� m�� I0�& ��  : a1 �" C�70

m��7 " I0�� " f -J	:"  � S� 8� 5� 6� ?@ 6Q5
?�5� 6�6� ?. 5� 5J 5	 m :� ?�5 �.1 5@?. <_ " 6n?� 8� 5& o$ (:)�52 :1 �0
"� 6� 5 � 5_5! +,44" I0�� " �V�	4 

 p�& �� ��, � ��!	 ���2� �" ��260 (; " @�_� " I0�� " ";* � $ �*	 ,��� �.1 @._ " X
 f C�W	 ,��� �.1 @._ " X p�& �7, 3 � \�	 @'Q �� �*	 @'7 �L �*	 @q� �*	 A.r "

@0�Q " ����V := 5�� :�: �8_ " 6@ 6* "�6� 5V �:Q5 5	 ?@ 6*�5
 ?�5. 5s � 5� 5	 5�� :�: �8_ " 6@ 6* "�6� 5V �:Q5 5	 ?@ 6*�5
 ?�5. 5s � 5� 5	 5�� :�: �8_ " 6@ 6* "�6� 5V �:Q5 5	 ?@ 6*�5
 ?�5. 5s � 5� 5	 5�� :�: �8_ " 6@ 6* "�6� 5V �:Q5 5	 ?@ 6*�5
 ?�5. 5s � 5� 5	> t u�La " :56x4  



 ��� ���� �	
����  4  

@0�Q " ����V f C�W	 :=� 55� � 5� 5	 8( 5�5  6C ?� 57? " 6C 8�5260 � 5� 55� � 5� 5	 8( 5�5  6C ?� 57? " 6C 8�5260 � 5� 55� � 5� 5	 8( 5�5  6C ?� 57? " 6C 8�5260 � 5� 55� � 5� 5	 8( 5�5  6C ?� 57? " 6C 8�5260 � 5� :��:2 5�?. P  MX8+5_:� � :��:2 5�?. P  MX8+5_:� � :��:2 5�?. P  MX8+5_:� � :��:2 5�?. P  MX8+5_:� �  > t y :29x4 
@0�Q " ����V f C�W	 :=�" S� 5&5� 53<� 5� 6@:.?_50 % 5	" S� 5&5� 53<� 5� 6@:.?_50 % 5	" S� 5&5� 53<� 5� 6@:.?_50 % 5	" S� 5&5� 53<� 5� 6@:.?_50 % 5	> t|'Q ":49x p� " ,N��UV ��0~"	 , �.1 g "

 �', ,A.r " 3 ��	 3.� " 3 �� ;3 �� " �*	 ,@._ " �1 ��� � pa5 � ��!	 ���2� �" p#�
 ,X 5� 5� " �� @*�J	� (; "*�]1� (; " �*	 p
 " u�
l� \��J @ �� -V �� @*�]1�	 @�

C�W	 ,� ��!	 ���2� ��� �.1 @._ " X p��60 3 � \�	 ,N��UV @'�.1 ���	 �� �� :
""� 6� 5 � 5_5! +, � S� 8� 5� 6� ?@ 6Q5
?�5� 6�6� ?. 5� 5J 5	" K��0 % ,� ��!	 ���2� �" �� p�& ,X p�� 6� @._ �, ,

X p�& �W �" #�V "�d, ,"�&� @._0 #� �&Y  \��J �.1 �/0� �� p�& �7, ��� �.1 @._ "
�7.L4 

 ,��"��� " ��� ��& g���7 " X�0 A�+r " ��� ��[7 " (��0 �" #d, ,��Y" g��*Y	
C�W �
1 �" mh� N�0�* m�� I0�& �� ����l f @.�� �	� �7, :�" C��� C�W � 

")k� 	 60 ��& g���7 " X�0 �'.*� � $ y�7� " #.� " N��.  )�7 T��7 " N�� " �� T��"4 
 ,��&�	 � 	� `�� �� R�
 " ��� 3 ;Q, ��"��� " ��� ��& (��0 ��[7 " #�V "�d,

 C�W	� "�� N�; " ��&	 , T��7 " �� T��� " ��& ��� �� @'/�� A.r " ��70 
N�; ""

1 g.�
 " �� g.�
 " ��& ��� �� @'/�� g���7 " X�0 A.r " ��70�!  ��7! g.�
 "
g.�
 " �� ?���� @.s "�$ #����� |�Q, ,Tm� f �'��.s �W n�V "�$ 

                                      
)1( ����	
 ����  ������
 ������
 �)1967( �)4/116 .(��� ��� �� ! "# .$�%& :(��# $��) *�+, ����) -��. /0�123  



 ��� ���� �	
����  5  

@._ " �1 ���� ��&	;  ��� ��� " ��_1�	 �+1� ;X��W� gi+i � $ @�7
0 @._ �,
 ��* ��Q "	 ��� �, ,@._ " �"�� @_1� ��Q "	 ,@._ " �"�� @_1� ��� �, ,��� �� " `�

 @_1����� �� " `� �" �
1 @._ " �"�4 
�7 "��� �� " `� �" y�7�� A.��! m� " ,���2Q " ;o�U " @4 

����  �2� " @.s �*	 ,�0�L~" y�7& ;I �U " @�7 "4 
 g�[�� (� f n�W	 	� ,@ �s n�, ���� n�.s 	� ,@ �s n�, �;� 3�� n�.s �.,

� S� �s ��6! n�,4 
 X�.�� " ��	� gi+i � $ @�7
! `�; " #��� ��r60 �� �'
� ;X��W X+��" g.�4 �� �'
�	 

�
1 �" "���0 #� %$ ,@
'J �2&�[  �J�0 `�; " ���2V �� N��2V �*4  �* �� �'
�	
	 ,����l$��� �� " `� ��� "���1  ,��
.  �2J�� 3 � #�V ����[ " �� �2� " �UQ��" "�4 

@�_1  ��]L @._ " #d, ,@._ " "�7!" ;#��0�" N�L$ ";' 	 !! 
��� " ��V� ��V �@_1 #��7  C�70 ";' 	 ;C	Y" @�7 " �*	 ,@._ " �"�� � �
�%  �*	

�_�0 : = �@�:_ 51 �@?.6_5  5� ?� P� " 8#:$ :��:� ?� :� ?�6! % 8m5
6� �50 �@�:_ 51 �@?.6_5  5� ?� P� " 8#:$ :��:� ?� :� ?�6! % 8m5
6� �50 �@�:_ 51 �@?.6_5  5� ?� P� " 8#:$ :��:� ?� :� ?�6! % 8m5
6� �50 �@�:_ 51 �@?.6_5  5� ?� P� " 8#:$ :��:� ?� :� ?�6! % 8m5
6� �50  >t #��7  :13x4 
@0�Q " ����V f �
�� C�W	 -�7 " �* ��_1�, ;����)~" y�7�� A.��0 �� ���	 :=� 5-:�6W �5� 5	 5-:�6W �5� 5	 5-:�6W �5� 5	 5-:�6W �5� 5	

 5, � S��6.?_ 5� 5, � S��6.?_ 5� 5, � S��6.?_ 5� 5, � S��6.?_ 5�" S�� 6[?
 5� 5#� 5V 6�8:$ :-?� 57 ? " mP, u :� ?�60 5+5, �S�5]?. 6� :�P�:  5�:  �5
?. 5� 5J ?� 57" S�� 6[?
 5� 5#� 5V 6�8:$ :-?� 57 ? " mP, u :� ?�60 5+5, �S�5]?. 6� :�P�:  5�:  �5
?. 5� 5J ?� 57" S�� 6[?
 5� 5#� 5V 6�8:$ :-?� 57 ? " mP, u :� ?�60 5+5, �S�5]?. 6� :�P�:  5�:  �5
?. 5� 5J ?� 57" S�� 6[?
 5� 5#� 5V 6�8:$ :-?� 57 ? " mP, u :� ?�60 5+5, �S�5]?. 6� :�P�:  5�:  �5
?. 5� 5J ?� 57 >t T"���" :33x , ��
 ��&� �.�W �� (� ,� S��._� -�6W  -�6W �7, m1�� ��� %	 m1�� �2� #	��	 R�
 " ��

f @ �_ " �� X�._� " A& ;L�0 � ��!	 ���2� �"	 ,X�._� �* ,� S��._�N�L~"	 ��� " 4 



 ��� ���� �	
����  6  

 @._ " �� ���! ml��� " \��J	 `�; " \���, ,N��UV @._ " �"�� ;���� g�� ";Q*	
@0�Q " ����V f �
�� C�70 ,@0�Q " ����V f �
� -J	 a1 �" �;& (; " := 6�" 6; :L" 5k60 ?� 5 5	 6�" 6; :L" 5k60 ?� 5 5	 6�" 6; :L" 5k60 ?� 5 5	 6�" 6; :L" 5k60 ?� 5 5	

 60 �:Q5 5	 Mg8�" 5) �:� � 5'?�5. 51 5� 5�5! � 8� @:' :�?.6_:� 5R�8
 " 60 �:Q5 5	 Mg8�" 5) �:� � 5'?�5. 51 5� 5�5! � 8� @:' :�?.6_:� 5R�8
 " 60 �:Q5 5	 Mg8�" 5) �:� � 5'?�5. 51 5� 5�5! � 8� @:' :�?.6_:� 5R�8
 " 60 �:Q5 5	 Mg8�" 5) �:� � 5'?�5. 51 5� 5�5! � 8� @:' :�?.6_:� 5R�8
 " 5% ?@ 6'6. 5J5� 5T� 5J " 5�:d5, � �� 5�<� M- 5J5� �5 :$ ?@ 6* 6� PL 5k 5% ?@ 6'6. 5J5� 5T� 5J " 5�:d5, � �� 5�<� M- 5J5� �5 :$ ?@ 6* 6� PL 5k 5% ?@ 6'6. 5J5� 5T� 5J " 5�:d5, � �� 5�<� M- 5J5� �5 :$ ?@ 6* 6� PL 5k 5% ?@ 6'6. 5J5� 5T� 5J " 5�:d5, � �� 5�<� M- 5J5� �5 :$ ?@ 6* 6� PL 5k
 5#�6� :� ?75� ?�50 5% 5	 Sg 51� 5� 5#	 6� :L?�5� ?�50 5#�6� :� ?75� ?�50 5% 5	 Sg 51� 5� 5#	 6� :L?�5� ?�50 5#�6� :� ?75� ?�50 5% 5	 Sg 51� 5� 5#	 6� :L?�5� ?�50 5#�6� :� ?75� ?�50 5% 5	 Sg 51� 5� 5#	 6� :L?�5� ?�50 >t-�
 ":61x  ,L"k0 �.,;�  �.1 m7� �� �
��;� �
��

Y" �J	 ,ml��� " f \70 �*	 p%$ ,�; " f \70 �*	 p%$ �&� �� �
� �� �Y ," S�&� ��
Lk0 �" �Q g���7 " X�0 � $ `��� " � 4 

ml��� "	 `�; " �� ,@0�Q " @.�� " �'0� ,�;& �.1 �V ;";' 	4 
 

 �� �;& �.1 @.�� " �Q�., ,����  �2� " @.s C�& "a pV� 6� �" #�d� �
�+V #�Q��	
3 �4 

 ����V f �" C�70 ,@�Y" �+* �2�60	 N��� " ���) �2�60 @._ " p#� "�J X�.�� " ��	
0�Q "@ :=" S� :1 ?� 5� ?@:':Q:. ?' 5�:  �5
?. 5� 5J 5	 "� 6�5. 5s � 8�5  ?@ 6*�5
 ?Q5. ?*5� � 5� 67 ? " 53?.:! 5	" S� :1 ?� 5� ?@:':Q:. ?' 5�:  �5
?. 5� 5J 5	 "� 6�5. 5s � 8�5  ?@ 6*�5
 ?Q5. ?*5� � 5� 67 ? " 53?.:! 5	" S� :1 ?� 5� ?@:':Q:. ?' 5�:  �5
?. 5� 5J 5	 "� 6�5. 5s � 8�5  ?@ 6*�5
 ?Q5. ?*5� � 5� 67 ? " 53?.:! 5	" S� :1 ?� 5� ?@:':Q:. ?' 5�:  �5
?. 5� 5J 5	 "� 6�5. 5s � 8�5  ?@ 6*�5
 ?Q5. ?*5� � 5� 67 ? " 53?.:! 5	>�t |'Q " :59x4 

C�W (���Y" ���� m�� I0�& �� �����[ " f	 : �" C��� C�W� :" m.��  �" #$
 "�$ ��& @ �_. ��" C�W �.! @i ,��.�0 @  �;L : = :$ 53P� 5� 6; ?L5� 53: 5; 5V :$ 53P� 5� 6; ?L5� 53: 5; 5V :$ 53P� 5� 6; ?L5� 53: 5; 5V :$ 53P� 5� 6; ?L5� 53: 5; 5V 5m :* 5	 � 5� 67 ? " 5; 5L5� " 5� 5m :* 5	 � 5� 67 ? " 5; 5L5� " 5� 5m :* 5	 � 5� 67 ? " 5; 5L5� " 5� 5m :* 5	 � 5� 67 ? " 5; 5L5� " 5�

 ��0 :� 5� �@�: 5� 6� 5; ?L5� 8#:$ �g 5�: � 5s ��0 :� 5� �@�: 5� 6� 5; ?L5� 8#:$ �g 5�: � 5s ��0 :� 5� �@�: 5� 6� 5; ?L5� 8#:$ �g 5�: � 5s ��0 :� 5� �@�: 5� 6� 5; ?L5� 8#:$ �g 5�: � 5s >t )�* :102x"4  �" m.�60 ���� @ �_ �, �  �;* f -J	 a1
 (�0 ��� �� ��0 #� \�]��0 � 	 ��.�0 �  ,���7� a0a1 ; ?L5� �; 5L5� ,�;L� "�$ 3 � ��� ��� "

��� �� " `� �"4 



 ��� ���� �	
����  7  

" �� "	�;&" ;#��.�� " �'0� ��p. " 3 ;V	 ,@.s g���
 "	 @.s g2�� " #d, ,@._ 
 ��� ��, �� \��J	 ,T"a'���"	 g0�r <� " 3 ;V	 ,@.s <� 8� "	 ,�7���� #�V �� p%$ @.s

��� �� " `� �" �
1 @._ " �"�� �� p��60 �', @.��. 4 
�0�L�  @Q�.s �� �;& �.1 "��Q�.,;  5n�.s �  ��&  �� 	 ��� �2���� 5n
V (�0

�" ,	 ��� �2���� 5n
V 3�L� 5n�.s � 	 ,�" (�0 ��� �2���� 5n
V 3�J	K 5n�.s � 
 ,�" (�0 ��� �2���� 5n
V ��L� 5n�.s � 	 ,�" (�0 -� 5n
V #"��� " 5n�.s � 

��� �� " `� �" (�0 ��� �2����4 
 )���� ��� ";* ,@._ " �� �� (� �� @0�Q " @.�� " �'0� �;&" ;";'  C�70 �
1 �" mh�

C�W ,m  ��+� 6n��h :C�70 �*	 m�.L �� ��[� "�$	 :C�W ,)���� ��� @.1" : @.,
C�W ,�/� " N�� �� ����� : @in�� "  �" C��� �* "�d,� C�70 �*	 :" ��� @.1"

X+� " ";* �.1 3
� 3�.1 ��W� �8. 5  )����"− ";* �.1 �0�W 5n
V #$ )���� ��� �0 (�
`�, X+� " 3�.1 (�W �', ,3
� ��W� ��� �� "−  �
1 �" mh� )���� ��� |W��,

	�C�W @i ��h� :�0 C�7, ,�" �J�  �& �* �" C��� : @  �  ���.  -��!���
 " 3��"
2  �  (�

��� �� " `� ���  "���1 ,��
 " 3�V�)Y -��! @ 4 
 A& f ";* #�V "�d, " X+� "�r� �"��$ ,�Q.�0 (; " ,��.�� �� �i�	 	� � �� � 

                                      
)2(  ! "# �112 � 0&
0 ��� /
&)&56 "� ��+6 7) ��
 0�8�# ��� ��)5159(�16 9:2& �. ] �16 9:2 �# <= �:# <�	 �>��2) � $�%  %&

?�. �@A[  



 ��� ���� �	
����  8  

 ��� |�Q, ,� ��!	 ���2� �" �2���0 3 � \�	 ,��.�� �', ,��]16� 	� �;L� 	� ,�i���
?��� @'
� 3.�0 % �0; " �"�&Y" �� ���� @._0 

 m2
 " �!� +J� #� �'
1 �" mh� g���1 I0�& �� ����	 ��&� �
1 �/0� T�J	� C�7, :
�0  �" C���$�[�0 ��V�.�� m  #m
 	m
��;Q0 �r0	o�  |�Q, @'����	 @q�h�,

@'
� ��?  m2
 " C�7,�  :" 3�.1 @q;V � ��!	 ���2� �" \�J g���7 " X�0 #�V "�$
 ,3�.1 %	 3  % T"�� #�V "�d, @'  3���	 3��h	 ,3  @���[1	 3  @'���L	

 @'  3���	 3��h #�V "�$	� 3�.1 +/, 3 � #�V �UV− 6� (�� @'7& ;L3
−  � ��,
 p�
!	 -J� " mQ20 ;L�	 �
J �.1 � −� �* ��	 `��� " |W�� �� (� −  m2
 " C�7,

�  :�" C�W ���W �� 	� : = #:$ 5	 �S�?� 5� �O?�5 6@5.?_6! +5, :g 5��5� :7 ? " :X ?�5�:   5� ?� :7 ? " 5�0 :K" 5� 5�? " 6\ 5/5 5	 #:$ 5	 �S�?� 5� �O?�5 6@5.?_6! +5, :g 5��5� :7 ? " :X ?�5�:   5� ?� :7 ? " 5�0 :K" 5� 5�? " 6\ 5/5 5	 #:$ 5	 �S�?� 5� �O?�5 6@5.?_6! +5, :g 5��5� :7 ? " :X ?�5�:   5� ?� :7 ? " 5�0 :K" 5� 5�? " 6\ 5/5 5	 #:$ 5	 �S�?� 5� �O?�5 6@5.?_6! +5, :g 5��5� :7 ? " :X ?�5�:   5� ?� :7 ? " 5�0 :K" 5� 5�? " 6\ 5/5 5	
 5V 5	 � 5':� �5
?�5!5� MC5) ?� 5L ?�P� Mg82 5& 5C� 57?U:� 5#� 5V 5V 5	 � 5':� �5
?�5!5� MC5) ?� 5L ?�P� Mg82 5& 5C� 57?U:� 5#� 5V 5V 5	 � 5':� �5
?�5!5� MC5) ?� 5L ?�P� Mg82 5& 5C� 57?U:� 5#� 5V 5V 5	 � 5':� �5
?�5!5� MC5) ?� 5L ?�P� Mg82 5& 5C� 57?U:� 5#� 5V 5��:2 :�� 5& �5
:� �5� 5��:2 :�� 5& �5
:� �5� 5��:2 :�� 5& �5
:� �5� 5��:2 :�� 5& �5
:� �5� >t T��2Y" :47x-J� " C�7, , : �0
 %$ @' 	 +& m  �J� % �" C���� #� ,@'7�1 6� �" C��� �0 ��'�� @�� �" �J�  �"�&

��� �� " `�"4 
 ��.�� "	 3 �� " ��� ��& ��[7 " �" (��0 |�V ;@0�Q " @.�� " �'0� �_�,� �

��2 ", V "�d, ,�;& �.1 �Q�., �� A& f ";* #� �� ���� A�� |�Q, �2� " �Q.�0
Y"?�"�&!  

 �����[ " f T�J ,�2&�l �.1 `���� @._ " p#d, @._ " �� ���� g�� "	�;&" ;";' 	
C�W ��'
1 �" mh� R�21 ��" I0�& �� : m2
 " -����  C�7, ��� " � $ -2J �� ����



 ��� ���� �	
����  9  

�  :"�@'��J "�d, , `��Q " -*� �� ���W ���� 3$  %$ � $ % #� "	�'�0 #� � $ @'1)�,
 @'�.1 ��, �W �" #� @*�L�, , 3 ;� 3  "�1��� @* #d, , �" C��� "���� #�	 �"
 ��, �W �" #� @*�L�, , 3 ;� 3  "�1��� @* #d, , g.� 	 X�0 -V f �"�.l O�L

 "�1��� @* #d, , @'�"�7, �.1 )�, , @'���
�� �� ;Lk! , gW�l @'�.1 ��0d, , 3 ;� 3 
 `��& �" ���	 �
�� O�  �d, , X�._� " N�1) A!"	 , @' "��� @�"�V	"

3  m2
 " #�V "�d,
�  m2
 " �� - 5�� 6� ����	 ,�  C�70 ��� " � $ �.��� (; " ���� � ���  C�70� " m7!"	

`��& �" ���	 �'
�� O�  �d, X�._� " N�1)" d, ,"�&� @._! #� �;&" ���� �0 (� "�$ 3
3�, �T�1) �" `����" 3�.1 �1)	 ���$ n�.s 4 

 ,g&���� T��� " `"��� ����	 -�. " X+s f (��! ��d, ,X�._� " N�1) �� �;&�,
N�"�� ���V T��� " � $ ��[! 4  I0�& �� ������ " f @V�� " �	� �" mh� ��1 ��"

Y" ���l	 ��'
1 m2
 " #� ,�" ��&� o�2 � C�W :") ���V ��[! g������ X�._� " N�1
N�"��" N�"�� ���V T��� " � $ ��[! (� 4 

 m2
 " C�70	� "� �a1	 -J	 a1 �" C�70 X��� " �.1 -��! ��d, X�._� " N�1) "�7!"
 6[Y m +J	 p���& ��� � 	 3"

4   �[
�� �� � +J	 �!a�� ��� �� " `� @�?760

                                      
)3(  7)�D��
 -��.)4347(  

)4( F5G�H
 ����   I
&J�
 K5L �)10/155 ($�%& :7)M1N
& ��A6� O "# ��A  P��>�
& P�Q>�
 �)3/199 ($�%& :   � /0�1R2S� TUR� V

N
9��, "� �WJ� "6 �XY=& �*�8��>  



 ��� ���� �	
����  10  

 ��% ,X�._� " ��� � 	 ��[
0 #�g.0�� N�, 4"Y p�[��& ��� � 	 3"  �" C�70 ";Q*
 m2
 " C�70	�4 

"�J�, #�V � 	 g������ X�._� " N�1),  " #�V �  ��& ��� �.1 �����, 	� "�,�V X�._�
 ,�7��, 	� "�J�, 6s "�$��� �.1 @.p_ " X p�& �" #Y ,�T�1) �����0 �" p#d, @.,  @._0 +,

_0 %	 ��.�� %	 "�,�V @.�"�&4  ";Q*	�0/ �" �h�0 % �� @._0 #&��& "��  #�V � 	
� @ �_ " #�V	 "�,�V X�._� "k";* -270 % �" ,�
�4 

";' 	; "& �0 "	�;�, @._ " �� ���� g�dA�W) g���7 " X�0 `��� " #4  N�1) ��� " m�,
g������ X�._� ", 1) �" `����" ����	 -�. " X+s f �!�1) ��� ����,��! p�) ����, , �

 60 ���� ,��� �s "��V ��& @'�.1 �1) X�._� �2�� g p�� �" �2�� �*���� g p�� �" 3.'
@._ "4 

 �'�	�1 �	�'�!  g 	) �� @Q, ,�	�'�! �	�� " �� �� @V ,N�1 "	;L	 "	�_" ;";' 	
�W���!	 ,�'2l�
�  ���1 (�'0 ��Y" f ��2V �� @V	 3.�	 @�1K �� @V	 �7�0	

 60	�" �Q.' ���� -� ,@._ " �2��  nQ.* �2�� N��UV @��	 N��2V ���J	 g7&�� ���J
@._ "4 

@._ " �� "	�;&�, !@._ " �� "	�;&" ! N�L~"	 ��� " f �2&�l �.1 ��]L @._ " #d,
=" S� :1 ?� 5� ?@:':Q:. ?' 5�:  �5
?. 5� 5J 5	 "� 6�5. 5s � 8�5  ?@ 6*�5
 ?Q5. ?*5� � 5� 67 ? " 53?.:! 5	" S� :1 ?� 5� ?@:':Q:. ?' 5�:  �5
?. 5� 5J 5	 "� 6�5. 5s � 8�5  ?@ 6*�5
 ?Q5. ?*5� � 5� 67 ? " 53?.:! 5	" S� :1 ?� 5� ?@:':Q:. ?' 5�:  �5
?. 5� 5J 5	 "� 6�5. 5s � 8�5  ?@ 6*�5
 ?Q5. ?*5� � 5� 67 ? " 53?.:! 5	" S� :1 ?� 5� ?@:':Q:. ?' 5�:  �5
?. 5� 5J 5	 "� 6�5. 5s � 8�5  ?@ 6*�5
 ?Q5. ?*5� � 5� 67 ? " 53?.:! 5	>�t |'Q " :59x4  

@._ " �� �;& �.1 "��Q,! 



 ��� ���� �	
����  11  

 
@._ " �� �;& �.1 "��V ;#��.�� " �'0� ! @0�Q " ����V f C�70 ��� �� " `� ";*

= T� 5�P �P� T� 5�: % 5	 ?@ 6'?
 P� " S�?� 5L "�6� 6Q50 #5� � 5� 51 MX ?�5W �P� �X ?�5W ?� 5r ?�50 % "�6
 5�9 5�0 :;8 " � 5'<05� �50 T� 5�P �P� T� 5�: % 5	 ?@ 6'?
 P� " S�?� 5L "�6� 6Q50 #5� � 5� 51 MX ?�5W �P� �X ?�5W ?� 5r ?�50 % "�6
 5�9 5�0 :;8 " � 5'<05� �50 T� 5�P �P� T� 5�: % 5	 ?@ 6'?
 P� " S�?� 5L "�6� 6Q50 #5� � 5� 51 MX ?�5W �P� �X ?�5W ?� 5r ?�50 % "�6
 5�9 5�0 :;8 " � 5'<05� �50 T� 5�P �P� T� 5�: % 5	 ?@ 6'?
 P� " S�?� 5L "�6� 6Q50 #5� � 5� 51 MX ?�5W �P� �X ?�5W ?� 5r ?�50 % "�6
 5�9 5�0 :;8 " � 5'<05� �50
 6Q50 #5� � 5� 51 6Q50 #5� � 5� 51 6Q50 #5� � 5� 51 6Q50 #5� � 5� 51 5� ?�5� 6y� 6�6� ? " 6@ ?�:%" 5O?�:� :̀ � 57 ? 5Y�:� "	 6a5��5
5! % 5	 ?@ 6Q 5�6�5� "	 6a :�?.5! % 5	 8� 6'?
 P� " S�?� 5L 8� 5� ?�5� 6y� 6�6� ? " 6@ ?�:%" 5O?�:� :̀ � 57 ? 5Y�:� "	 6a5��5
5! % 5	 ?@ 6Q 5�6�5� "	 6a :�?.5! % 5	 8� 6'?
 P� " S�?� 5L 8� 5� ?�5� 6y� 6�6� ? " 6@ ?�:%" 5O?�:� :̀ � 57 ? 5Y�:� "	 6a5��5
5! % 5	 ?@ 6Q 5�6�5� "	 6a :�?.5! % 5	 8� 6'?
 P� " S�?� 5L 8� 5� ?�5� 6y� 6�6� ? " 6@ ?�:%" 5O?�:� :̀ � 57 ? 5Y�:� "	 6a5��5
5! % 5	 ?@ 6Q 5�6�5� "	 6a :�?.5! % 5	 8� 6'?
 P� " S�?� 5L 8�

 5#� 6�: �8_ " 6@ 6* 53:� 5 	6�5, ?�6�50 ?@8  �5� 5	 :#� 5�0 :�" 5#� 6�: �8_ " 6@ 6* 53:� 5 	6�5, ?�6�50 ?@8  �5� 5	 :#� 5�0 :�" 5#� 6�: �8_ " 6@ 6* 53:� 5 	6�5, ?�6�50 ?@8  �5� 5	 :#� 5�0 :�" 5#� 6�: �8_ " 6@ 6* 53:� 5 	6�5, ?�6�50 ?@8  �5� 5	 :#� 5�0 :�" >t �"��� " :11x,  �W �" #�V "�d, g0�r <� "
J	 @._ " �� a�8. " -�J	 ,@._ " �� @._0 ��� 3 �� ��, ,@._ " �� `�7 Y�� a��
� " -�

 	� � ��� "�&��?���� 	� �h��!  ?��� �� " `� �" �
1 � �& |�Q, 
 �*�Q0 (; " �7. �� 	� a�� �� 	� a�. �� 	� g0�r� �� ��$ ,���.�� " (�k0 (; " ��Y" ";*

 60 ";* #�V "�$ ,@.�� "� |�Q, N���� " ���Y" �� �*	 � S�.s ���?g��_� " ,�*���!  |�V
 ?���.�� " C"��� �� C�
0 ��� �� C�
0 ��� |�V	�"�1� ?���.�� " ! C�
0 ��� |�V	

?g���7 " X�0 � �& |�V ?���.�� " T��) ��! ��� �� " `� ��� "���14 
 

 �;&"  ;@0�Q " @.�� " �'0�� �;&"	 ���� @._! #� #$ 3pd, @._ " �.1 "�&� ���6! #
.1 � S� �s n
1���� �� " `� ��� "���1 ,�+' " A0�� �.1 n,��� ��.s �4 

�" (�0 ��� 3,�W	 �V;! ,u�W	 �V;! ��� �_ " �" (�0 ��� ��� �� " `�,  �V;!	
3,�W	  g���7 " X�0 3��[L \���0 ��& �'�, @'��.s m� " @'� �_�� #�2 �]0 ��&	

�V 	� C�� �� ��$ ,@'�.1 �j;L� m� " @'W�7�� #�2 �]0	 3 � #�V 	� ��1 �� 3 � #



 ��� ���� �	
����  12  

 ��X) 5._60 % (; " X��� "��W	 �W	 , "��W	 ,� ��!	 ���2� �" X��� "��W	 �W ,��
1 ��&� @
 60 % m� " g�*%�" C�� " g�Q�� X����&� ��
1 @._, � ��!	 ���2�4  

@.�� �� C�
! �  ��	 ,@0�Q " @.�� " �'0� 3�� �V;�,, ! m� " g�.Q " ��&k�� " (� @.
g���7 " X�0 �'�.1 n?2 :��& p%$4 

 I0�& �� ����l f @.�� �	��C�W ,�
1 �" mh� N�0�* m� : C��� C�W� "� #	��!�
 "� �W ?O.�� " �� :���� %	 �  @*�) % �� �
�, O.�� " 4 C�7, : ,m��� �� O.�� " #$

 ";* u;W	 , ";* @�� �W ��0	 , N�VK	 X��l	 N+[� g���7 " X�0 ��0 ,";* C�� -V�	 ,
";* `�h	 ,";* X) 3��	 4�!�
�& �� ";*	 �!�
�& �� ";* �]��, 4 n�
, #d,

 6� ,��.1 �� �/70 #� -2W ,�!�
�&��.1 n&�], @*�0�]L �� ;L 4��
 " f ��� @i"
5  �_"

��
�� " @._ " ���0 |�V �*��20	�!  p�� " �.1 `��� " #�V "�d,  ,g
�. "	 @�� "	
 ��� |�Q,`�/0V	 ??���.�� " C"��� ;L�0 ��� |� 

 
p�0 #� � +J	 �!a�� �" C����         ��&"� " @&�� �$ ,�
� �
��
0 #�	 @._ " �� �
�4 

 
 

 

                                      
)5(  (��# -��.)2581(  



 ��� ���� �	
����  13  

 
 % #� �'��  ,��� �_ " �.1 p%$ #"	�1 %	 ��7��.  g2W�� "	 ��� �� " `� � ��� "

 � $$���	 ��21 "���� p#� �'��	 ��� �[ " <m 5	 �" p%��7�� " X��$ � 4 
 3$ @�*"��$ C9 �.1	 @�*"��$ �.1 n�.l ��V ���� C9 �.1	 ���� �.1 m.l @'. "

 C9 �.1	 @�*"��$ �.1 ���� ��V ���� C9 �.1	 ���� �.1 ���� @'. " ,���� ���&
���� ���& 3$ @�*"��$4 

 ;��� ��� 
"	�;&" ,#��0�" N�L$  " �.1 @ �_ " g�1$ �� "	�;&"	 @._ " ��@._4 

C�W ��'
1 �" mh� �" �21 �� ���J I0�& �� ����l f @.�� �	�:  �" C��� C�W
� " 78!"� p#d, , 8Z <� " "�78!"	 ,g���7 " X�0 ���. 6s @?.p_ " p#:d 5, ,@.p_ " "  ?� 5� 535. ?*5� 8Z <� "  5#� 5V

#� �.1 ?@ 6'5. 5� 5& , ?@ 6Q5.?2 5W "�<. 5�5� ?�" 5	 , ?@ 6* 5T� 5�:) "� 6Q 5� 5�  ?@ 6' 5� :�� 5� 5�"
6  @._ " p#� ��260 C��� �,

g���7 " X�0 N�0�� g�.s � $ C���0 ,g���7 " X�0 ���.s @._ " #d, @._ " "�7!"4 
 m2
 " #� ��'
1 �" mh� ��1 ��" I0�& �� �����[ " f	� C�W :" X�0 ���.s @._ "

g���7 "" g���7 " X�0 ���.s @._ �,44  
; " #$ ,@0�Q " @.�� " �'0�0 (g���7 " X�0 ���.s f #�Q0 @._ "����� \� 3.* ����	 ,

��� �� " `� ��� "���1 ,��Q �' "4 

                                      
)6(  ����. � (��# /
&))2578(F\����
& � ]^��
 K#�_
 �)136( K#�_
 -��. � ����	
& �)102 ( 0`N
 a0	
 -��. &)373.(  

r " U " g2]  g��: 



 ��� ���� �	
����  14  

 m2
 " � 8;& ";' 	� ��.1 @ �_ " g�1$ ��	 @._ " ��;  X���" �	� �W� I0�& �� ��&
 C�W �
1 �" mh� ���J : �" C��� C�W�  :" N���$ �� �" ���1� N� ?� 61 �� ��V �0

T�'�� "" C�W :C�W ?�" C��� �0 T�'�� " N���$ ��	 n.W :" m�
� ���� #�p
��0 X�W
 m
� "���  3� 	�, ,@'�.s �.1 @��1�	 @q;Q� @'W�l ��, ,m0�* ���� #	��'0	

 pm5. 51 #	) :�50 %	 @'
� n� 	  @'�.s �.1 @'
�60 @ 	 @q;Q� @'W�[0 @  ��	 ,��� "
 8m.1 #	) :���	 @'
� ��	 m
� 3� 	�,��� "",  �" C��� ��& �� `��0 % @ �_ "

�  @ �_ " ���60 (; "	 �h�& �� `��0 %�  C��� " �p��0 -�� C�70 �', ,@'
� :
"@'
� n� 	 m
� "���  3� 	�,  pm5. 51 #	) :�50 %	 ��� ""  @._ " �.1 �
��0 ��	 @ �_ �,

�" C��� ��& �� #����0 % � `��� " X�04 
 m2
 " C�70� :" �-0	  �-0	 ,T"��¡   �-0	 ,T�,��.   #� g���7 " X�0 X"�W� ��
���  ,T�
�¡ 

+�1 "�.0 @  @��	 ,��Y"	 T��� " ��� #� � �0 �0�U �� g7.�� @'2�"	�"
7 ��� (� X�0 �

�� " � �! �� �.1k #�p
��0 ,���.�� " `�W� �.1 g� 	@��  f @'�	¢� ���� "�78.�60
�� " ��� �� #� � ��0 �0�U " ���.�� " ���� �� ���� "� 8 �! ��	 "� p 6	 �� @��	 ��Y"	 T�
f	 �]r " �.1 C�0 ";*	  �� (��r2 "C�W �
1 �" mh� N�0�* m�� I0�& : C��� C�W

 �"�  :"� g�h�� " @�
, ,g���7 " X�0 g�"� #�Q��	 ,N����" �.1 #�l���� @Q$
g���� " n���	"

8 �'2&�l m
20 ��& g�h�� " n��  �"���� " (��0	 ��� "	 ��[7 "
                                      

)7( P�Q>�
 -��. � ����	
 ����   ��� ��� �� ! "#)789(�)2179 .($�%& :^� -��./]  

)8(  7)�D��
 -��.)7148(  



 ��� ���� �	
����  15  

 N��� " �� �'/270 m� " C"��Y" ��� g��� " C"��Y" �� 	� ,�*��� 		 n��� �'
Q 
 60 #� �
1 g���� " ��� �� " `� �" (�0 ��� X�[r " \���0 #� �
1	 g���7 " X�0 �/�

C�70 C��� �, ,��.1 �*;L� m� " �W�7�� � �]0 �&"	 -V	 ���l�r0 :" n��
 "g���� " n���	 g�h��"4 

 ,�" (�0 ��� ����J C��6
�	 ,���7� f %	k�� ���60 �
� �&"	 -V  ;#��.�� " �'0�
 	k�� N��� "	 C	k�� -J 8� �,g �2� "	 C	k�� ��Y" m 		 C	k��4 �� -V	k �� C	

 � �! �� 	k�� " �.1 g� 	k�� " �1 ��� �� " `� � ���� ���.�� " `�W� �� £��
 p%�! m� " m2
 " C�70 ,�*� :" p#$ \�h X� ¤�& ��1��" ��1 �"� -V -��� �""

9  ;�1 n� 
 ,�)%	� �1 C	k���1 C	k�� �1 n� � -V ";Q* ,�'��
�� �1 g 	k�� N��� " ,3!��

C	k�� �
� �&"	4  g� 	k�� " n�V ��.V	� @_1� C"k� " #�V	 , p��� `��� " #�V @_1
��� �� " `� �" (�0 ���4  f	 �����[ "� ��1 �� �" �21 ��  m2
 " p#�� C�W: 

" -J� "	 , ���1� �1 C	k�� �*	 , �"� X����, , ���1� �1 C	k�� @Q.V	 , �"� @Q.V
 �1 g 	k�� m*	 , �'J	K n�� f g�1"� N��� "	 , ���1� �1 C	k�� �*	 , �.*� f �"�

 ���1� �1 C	k�� �*	 , ���� C�� f �"� X)�r "	 , �'��1� �*	 ���� C�� f �"� -J� "	 ,
���1� �1 C	k�� @Q.V	 , �"� @Q.Q, , ���1� �1 C	k��"

10   �� �1 ����J C��6
�,

                                      
)9(  P��>�
& P�Q>�
 � 7)M1N
 ����)3/178 (ef� �� ! "#  

)10(����	
 ����  K#�_
 -��. �)4569(7)�D��
& �  ����. �)893( �)7138(  



 ��� ���� �	
����  16  

��� �� " `� �p% 5	 � ��!	 ���2� , :�6 #� �J"� �, ,C��6�� -Q "#~" �� g��J�" p�4 
?��� �� " `� �" (�0 ��� ��r� " |�V 

 
" �.1 N��J ���.�� " u��l f ¤&+@._  ! @._ " `�Q!�$ �.1 N��� " @_1� ��	

N��� " �;* f! 
(��r2 " Z��l f T�J,  �" C��� C�W�  :" 5| :� 6L :� P7 5& :�?� 5�:� �S�?� 5� :� ?�5Y" ?�:� 5; 5L5� ?� 5�

 5�� :h 5�5� :\?2 5� �5 :$ :g 5��5� :7 ? " 5X ?�50 :�:�"
11   �'.��! ���� n� � S�.s ���.�� " C"��� ;L�0 �� �5� 5,

00	 ,��UV	 n�_1 ��'� 3.*�V �.1 g���7 " X�|�r  `��� " g&�� f 3� ��&� "
,A�+r " ��� �/760 ��& g
� | � ����L g&�� " f -�.��! n�4 

n �W �'
1 �" mh� g���1 I0�& �� �����[ " f	 : �" C��� C�W� :" ��W @.s ��
��h�� \2� �� �W�� ,��Y" �� ��"

12 �;L� "�$ n� (� ]W �.1 ��.s ��� g�
 5n�J �'2&�l N�&"	 g�]W �'.�J	 ��&� " �'�]W �W	 g���7 " X�0 Y" �;* �� m� " ��

Y" � $ �'�.1 �� ,g
� | � ����L �'.��! 37
1 �.1 �W�� �'.��0	 g���� " ��
�'2.l	 �' �& ?	5�	 �' �2J	 �q"�!	 �*��r[� �'.��! n�	 ,�'
8� 	  +��& �72!	 �'.��!

���L �'  ,A�+r " ��� ��� �� " `� m/70 ��& g
� | � �	 3�, 3 � ��� �/760 ����
��� �� " `� ��� "���1 ,@
'J �� � $4 

                                      
)11(  P�^�
& O�hN
 a�>= � ����. � 7)�D��
 /
&))2274(  

)12( "�  �82& �iI�6 �� ! "# F\����
  ����  �j  ]^��
 K#�_
 �)8842(����	
& �  K#�_
 -��. �)6385(  



 ��� ���� �	
����  17  

�" f @._ " �.1 N��J ¤&+�"�") �*��� f	,  @._0 ��� �
��� @V	 �
0�� @V	
 �Q0 @  "�$ -J� �� @Q, ,`"a&Y" `��& �.1 	� ,�� 	k�� " `��& �.1 ���.�� "

�&�l  -L) �� �Y ?"��� -J� �� ,g.���� " �  m/70 %	 ��._0 ��a& -*� �� g.���� "
 ,��a& f	�0�� �.1 �7,"	 �� 4 

?����._� " -�V	 ��� �� " `� Z2[60 ��& �*;! �0� ;@0�Q " @.�� " �'0� ! 
 C	k�� " -J� �� 	� ��0�� -J� �� 	� 3�a& -J� �� @.�� " n�.s (; " n�	

 �� 	� o+� " ��&	 ��� �� " `�  ��[L Z2[! ��& �*;! �0� ,g�+� " g���] " -J�
�, �
�W		 �� p��! ��	 �
�.1 @._ " X p�& ?3�[L ��&� " Z2[0� �0 "	�;&" ,� ���� g�

@._ " �� ! �0 "	�;&"��"�")�" `��l  ! (; " ���/ " `�� X�� " ,N�L9 " S��	 ��) X�� "
 ,@Q]2/0 " S��	 ��� ����J #��2[����&� " (�04 

g.��V A.r " y�7& ;L��� A.r " y�7& \�/60 % �"	4  ��*�) 	� "��
0) �;L� �  n�
 C"��� #	;L�0	 ��"�/ " #	;L�0 ��� |�Q, �" (�0 ��� ��.1 �2���� n
V "�&"	

�'J� ,g/*�� ¥ �2� \.� " �.1 #���/0	 N)���� y�]� R�
 ""	 �'J�	 T"�7� ""	 
�'J�	 ��V��� ""	 �� " ,�0K� \,� �2��	 ,\.� " \,� �2�� �0�'�6� T"�7� " Z2l�	
�*���	 ��"�/ "4 
 @Q� |�V	$ ,��� �� " `� �" (�0 ��� R	¢� " @��Q �W	 ��� �� " `� @��J "�
C�70 �" ��
*	:= :� P; 5Q 6�?. P  M;:� 5� ?�50 �-?0 5	 5#	 6� :;5� ?�5� 5, ?@ 6' 5  6#5� ?k60 % 5	 5#�67:]
50 % 6X ?�50 " 5; 5* :� P; 5Q 6�?. P  M;:� 5� ?�50 �-?0 5	 5#	 6� :;5� ?�5� 5, ?@ 6' 5  6#5� ?k60 % 5	 5#�67:]
50 % 6X ?�50 " 5; 5* :� P; 5Q 6�?. P  M;:� 5� ?�50 �-?0 5	 5#	 6� :;5� ?�5� 5, ?@ 6' 5  6#5� ?k60 % 5	 5#�67:]
50 % 6X ?�50 " 5; 5* :� P; 5Q 6�?. P  M;:� 5� ?�50 �-?0 5	 5#	 6� :;5� ?�5� 5, ?@ 6' 5  6#5� ?k60 % 5	 5#�67:]
50 % 6X ?�50 " 5; 5* 5�� 5�� 5�� 5�� >



 ��� ���� �	
����  18  

t �+��� " :35−37x , 6" X��� 3pd, @.Q!	 X�._� " �'0� X�7!	 @.Q�! %	 @ �_ " �'0� nQ�
g���7 " X�0 ��[7 " (��0 �" p#$ ,g�*%�" C�� " g�Q��  -V ;L��, ,A�+r " �.1

@._ " �� "	�;&�, ,g.��V �*;L�0 ,�" (�0 ��� ���._� X�._� 4 
 


 60 #� � +J	 �!a�� �" C�������� N% 6	 Z.[60 #�	 @._ " �� @V�0$	 m
� p� 
,���&"� " @&�� �0 @q�.W (�*"	 ����� N%	 Z.l� @'. " 

 @'. "u;W" ,��V��� "	 T"�7�.  g�&� " @q�.W f 
�
�.1 g�7 @'.��! % @'. ", ���&"� " @&�� �0 �
� g�&� @'.�J"	 

g0���� " g�Y" @&�"	 g�1� "	 m1"� " Z.l� @'. " 
",3h�� f 3 �1 ��6� @'.  

 3 ��� g
��	 3���Q� -�� " �
WK�� @'. "� 
�                            ��&"� " @&�� n�4 


