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?− CFt��" :�� L��* �� �+4 C
"�A?���c	(? �H� �
É� {|xx� , m�<2�"

�I �
�>�& �� G3�H(?Q� {��� ,[P�(H��"� }x¡¡� ,$µ\��"� ¡}��@� 
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 D− [H
�^� q�V�� �� �"�� �� _�w �� �+4 �� �����" , Ë"�? �>"

��o ¤
�,� ��AR ¤
�,�� ,I si c��7��� ���� G�
�A=��" ¦�®�Q� ¡£{¡� �
I z�µ`�� �H� �=
�"& Gq�\��Q yox}c�& � ¡~@� 

E− J�'i z�(K�� ��� �� qti �� c!�> �� _�w" ,I c�Al �� �H� �=
�"& 
GC��<
�� C%�A?Q� �}�¡@� 

 CUP�� �� ���� �� �"�� �� L�U> �� c =A�2- � H� 0�� Ã& 9 : 9 9 8 9-D���  :
 �� n�2& [Ho"V�- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9-2 D2 DH� �l�" pH , � _H�"
pH2 a(� DH� �l�" ,���* �� ��>" Z�� :�A(� 3�H� Dl�i";@ 

F− ¦��®� �� a�i" ,��% ��	� �	=*�": 
I �
�>�& �� m�<2� 3�"�% G3�H(?Q� ��� � ���� �� �"�� �� L�U> �� �H�

 CUP�� ��- � H� 0�� Ã& 9 : 9 9 8 9-�  �� n�2& [Ho"V�-��. /�" ��	� 0�� /1 8 8 89 -9 99 : 99 c	2" 9 9- 9- 
D2 DH� �l�" ,a(� DH� �l�" � _H�"@� 

I �A2 ��� 3�"&" G��F�`��Q� �£�~ � �� ���� �� �"�� �� L�U> �� �H�
 [�H��- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9- a�2 "� pH2 D2 CH�� [>" CUP�� �"V� 

a(� CH�� [>" �g _H�"@ 
r �
�>�& �� m�<2�"  ¢%�7 CF��� �
�� � = ,"��R�% m"�1 �A2 ��@ 

C¿�S<^� [> �
�>�& �� m�<2� C
�"�%@ 
G− C?�2���� ,��% ��	� �	=*�": 

c	(? 3�&�%� {|xx � �� �� �\� ��" �MA�� �� �+4 �
�i �� )
�E �?
C��! ,I [F ����" G$µ\��Q� �£{{| ��
�i �� )
�E �? ,���7 ���"I si  
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 G��(7��Q ��� )
�E �? �� 3""& «�S7 ��Fr c =rMr ��>�®� ��A2 �� c�>�¸

D��� CUP�� �� ���� �� �"�� �� L�U> �� C?�2� �� : �� n�2& [Ho"V�- /1 - 9
 c	2" ��. /�" ��	� 0��9 9- 99 9 :8 8 89 9 9-pH2 D(�  ,pH2 a(� DH� �l�" � _H�"@ 

�&����� 3�"&"� }��� ��� CFr �>" ���s2� �� ���� )
�E �? C?�2� �� 
n�� ���� �� L�U> �� : [�H�� ��� ��� C��* D�%��- ��. /�" ��	� 0�� /1 8 8 89 -9 99 : 99

 c	2"9 9- 9-pH2 ÐMt� CH
�^� ��  , [>" CUP�� N\l" 5�� �? ��
�� "� p=H2 ¤�	%;
pH2 D2 DH� ,pH2 a(� DH� [>" �g _H� cr @ C�s®� C
�"&" �2�? �'>"

No&�@ 
AH− �� Z��C+	2  ,��% ��	� �	=*�": 

��F�`�� I �A2 ��� 3�"�%� �£¡� ��lµ*� �
V
 �� �"&�> ,�lµ*� Z�� �� 
C+	2 ,�� L�U> �� �"�� ,�� ���� ,�� CUP�� - � H� 0�� Ã& 9 : 9 9 8 9- D��� :[Ho"V� 

n�2& �� - c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9- �l�" DH� D2 pH2 ,D	*Z�" ��	� �l�" 
DH� a(� pH2 ,DHi" ��A� /� C7�o�^� �" �- 0Ç ,D���%0 �l�" �A�� � �	� ,

�'*�% � %�D0 ,cr �ZD	* ��	� ,�"0�& ¬&�1 I ��
�7@ 
Ô���`�� Z"�Z��� 3�"&"� {¡¡� ��u> ¾ ,I z�µ`��" Gq�\��Q yox}c�&  

�|{� ,I [F ����" G�P����Q� x£|~�-|{~ ���u7 )
�E �? �¹Mi n� H? �� 
-��  : n� H? �� ��u7" Z"�Z���- CUP�� �� ���� �� L�U> �� C+	2 �� Z�� �� 

D��� : �� n�2& [Ho"V�- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9- D2 DH� �l�" - a�2 "� 
-C\+�  ,a(� DH� �l�" CH
�^�� � _H�"@@@ 
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 /A
��� 3�"&"� |�~~ ���r�7 �Hr�7 �� C+	2 �� Z�� �Hr�7 j6� �� 

¢S	� :pH2 a�2 DH� �l�" [Ho"V� ,a(� DH� �l�" � _H�"@ 
LV®� C
�"& /� �+h 5U�� C
�"�% , �F=? CFr �"&�> �� �
V
 ��" s�2��

���� ,C7�o�+% j6� �� ��r�7 C
�"& �?�" ,I [�>'�� ��% n�� Gq(��Q 
�{~£��� :�m"�
�� Ð�<^� ,n��" :�� �?�2�� �� c	; ,I ���7 ��� 3�i�" 
G��Ft��Q@ 

AA− �&�t�� ���S2 ,��% ��	� �	=*�": 
�&����� 3�"�%� ¡{}}� ,I z�µ`��" Gq�\��Q yox}c�& � |�� , [F ����"

I G�P����Q� x£|{~ ���
�S�� �2�
 �� �+4 )
�E �? ,I c�Al��� 3�"&" 
G�� �1� &��*�Q� x£{~{ ��7W� J��®� �� )
�E �?[�e�� J��o �� Ó- ,

yo z�µ`�� 3�"&"x}c�& � ¡�� ,���+,� )
�E �?@AB �&�t�� ���S2 �� c =rMr 
 CUP�� �� ���� �� �"�� �� L�U> ��- � H� 0�� Ã& 9 : 9 9 8 9- [�H�� �� - ��	� 0�� /1 8 : 99 9 -

 c	2" ��. /�"9 9- 9 98 8 9 9-pH2 D2 DH� [>" � o"V�  ,a(� DH� [>" ��	� D	*Z�" ,
�A(� 3�H� Dt\?";@ 

I si [A%�U�� 3�"&" G3�H(?Q� {{~} ��uH2 ����� , ��K��� �F
�E �?"
I GCH(�� ¦6Q� xx¡�� ,I [F ����" GC%�A^�� {}¡¡� � n�� �� ���S2 �lµ*�

D��� CUP�� �� ���� �� �"�� �� L�U>� : �� n�2& [Ho"V�- /�" ��	� 0�� /1 9 -9 99 : 98 9
	2" ��.- 9 9 8 8 c9-a�2 CH�� �l�"  ,a(� DH� �l�" � _H�" �@@@I [F ���� �H� GC%�A^�Q� : �l�"

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy 
�{�  I ¤
�,�G3�H(?Q c��� �x}} � 3�H�"�a�2 "� D2 DH� [>" � o"V� @� 



�¨���) t�X�� A** 
 a�2 "� D2 DH� �n�� cr :[A%�U�� �? 5U�� @� >Z��^� ,I &�i'? ¤
�,�" 

GLW�Q ¢S	� Z�H2� qK�� :pH2 a�2 �5! �"��@ 
�&����� 3�"&"� ¡{¡� � �� L�U> �� ���S2 �� C�F� �� C
��� )
�E �?

"����"�� ��  : [�H�� �"V�- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9-  CUP�� DH� [>"
D2pH2  ,"�HDH� [>" �g _a(�  ,�A(� 3�H� Dt\?"; @�2�? �'>"@ 

LMi �&�t�� �� C
��� C
�"& I" ,No&� �	1" �? C
�"&" , �? ��o �?"
LV®� C
�"& ��	� Ã�F��% 5!@ 

� ����� ���+,���F% ¢%�7 CFr q�V�� � ,�R�% CFr ��
�S��" , J��®����"
¤
�,� �(7 ,��?�? CFr [A%�U��"@ 

$��� C�s®� C
�"& �� ��@ 
AC− Z�lV�� �� �� �������� ,��% ��	� �	=*�": 

��� 3�"�%� |{£}�~ �Ô���`�� �>" Z"�Z �� �s�	2 )
�E �? , �A2 ���"
I G��F�`��Q� �£¡�-¡� �+4 )
�E �? �� �¹Mi ������� �+� �� �

n�� ���� �� �"�� �� L�U> �� Z�lV�� �� �� �������� : CUP�� D���- 0�� Ã& 9 8 9
 � H�9 : 9- : �� n�2& [Ho"V�- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9- pH2 D2 CH�� �l�" 

C��* ß�=? C\+�- ,
�^�� pH2 a(� CH�� �l�" � �*Z"0CH@ 
yo z�µ`�� 3�"&"x}c�& � |� � ª�2 �� �+4 �� c\,� �� ��A2 )
�E �?

- ��F% D�r CFr �>" -� �� �������� �� �� �� �"�� �� L�U> �� Z�lV�� � �� ��
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 D��� CUP�� : �� n�2& [Ho"V�- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9-a�2 DH� �l�"  ,

�l�" ��	� D	*Z�"0pH2 a(� DH� @@@ 
Z�lV�� �� �� �������� J��`R�� �'g )7�" ;�SAR �� �W; -@ 

A*− n�� ���� �� �"�� �� L�U> �� �!�& �� �+A? : [�H�� N\l- 0�� /1 - 9
 c	2" ��. /�" ��	�9 9- 99 9 :8 8 89 9 9-D2 DH� [>" CUP��  ,a(� DH� [>" ���� D
�>�"0 , � �A�"

� A? @m�������� �H� �=
�"&� {~}¡~ ��2�? �'>"@ 
A<− M2�? ���� �� L�U> �� q\� �� �l�
; : C��* ��? �A� � o"V�

2 DH� '�?�
 CUP��" pH2 ÐMt�ÅpH2 D ,a(� DH� [>" �g _H�" , � H� ��?"
CH2 ��� zsr CH�� [>" @�"&
[F ���� �H� �=� �£{{|�, "G�P����Q� x£|{~� ,

$���" No&� �1��� C
�"&"@ 
A?− � �� ���S2 CUP�� �� ���� �� L�U> �� 3�"& CH��- � H� 0�� Ã& 9 : 9 9 8 9- 

D��� : �� n�2& [Ho"V�- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9-pH2 a�2 DH� �l�"  ,
pH2 a(� DH� �l�" � _H�" @I �=
�"& G[A%�U�� �H(?Q� {{~| ��uH2 �����@ 

AD− � �� L�U> �� 3�"& �s�	2 �� �SAoD��� CUP�� �� ��� : [�H�� � �"V�
- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9-pH2 a�2 CH�� �l�"  , a(� CH�� �l�" � �*Z"

pH2 @@@ �H� �=
�"&��A2 ��� �£�{� ,I [P�(H��" G_�=u^�Q� }x¡�� ,
"G$µ\��Q� ¡}��@� 

"n�F^� �7�1 n�� :^� �? �7�" "�& 3�
 ª ¤
�,�%ÅCH
� ,������� c 	i �� @
� >Z��^� 
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 �0(9	-c0��  ,Z��K� L�� Ù
�� ��? z�? Z�lV�� �� �� �������A%@ 

[H
�? _�w �� �+4 �� �����" ,��? ��� �� C�(H�� 3'>" , I )	`�"
 �� n�2& C�l�? /� ���K��- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9- ,I �'> �<l 

J�(lW�@ 
)�2 si �"�� �� L�U> �� ¤
�,� �
"& �� �¹" , ¤
�,� ��� �� c	2 ��"· 0

[���� L�U> �� 3�"& �? �i ,�l��� )�2 si ��F��" C<
�� C
�� I ¤
�,�%@ 
���� �� ¤
�,� �'g Z�SH
 ª �"�� �� L�U % �	i �'> a?" , 3��� �� Z�SH
 ª"

n�F^� �7�1 c>"� si CUP�� �� ,%�"�� �� L�U> a��� �F: 
A− Z�lV�� ��� ,I z�µ`�� �H� G¯2"W�Q� ��¡} ��XS�" :CUP�� D��� :

 �� n�2& [Ho"V�- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9-pH2 D2 DH� �l�"  , D	*Z�"0 0
pH2 a(� DH� �l�" ��	�0 ,�A(� 3�H� Dt\?"; , �� n�2& 5	 %-	� 0�� /1 9 9 - 9 ��8 :

 c	2" ��. /�"9 9- 9 98 8 9 9-��� zsr DH� �l�"  @��A��=^� I �H\� ��AR 3�H2@ 
C− ��>V�� ,��% ��	� �	=*�": 

c�& Dh c	(? 3�"�%� {|xx �n�� :��� �� ��� �Hr�7 ,m�������� �lµ*� ,
CUP�� �� �"�� �� ��>V�� �� �+A? �� , [�H�� ��-��. /�" ��	� 0�� /1 8 8 89 -9 99 : 99 

 c	2"9 9- 9- a�2 DH� [>" � o"V� �"0� A? � �A�" pH2 a(� DH� [>" ���� D%- ,
��� �sr DH� [>" � H� ��?"@ 
I ��K��� 3�"& �F
�E �?" GCH(�� ¦6Q� xx¡� �I �>" G�H
^�Q m�������A� 

�{~}|� � �� n�2& N\l n�� �"�� �� ��>V�� �� �+A? ��- ��	� 0�� /1 8 : 99 9 -
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 /�"9 9 9 c	2" ��. 9 9- 9 8 8

-CUP�� � A? � �A�" a(� DH� [>" ���� D
�>�" D2 DH� [>" 0 ,
��� �sr DH� [>" � H� ��?"@ 

�2�? �'>" ,C���<
�� c2� ¯F2 ��\
 �� _U*�"@ 
I �A2 ��� 3�"&" G��F�`��Q� �£�{ �L�U> �� qti �lµ*� , �SAo �Hr�7

������ �� ,n�� ��>V�� �� : �� n�2& 5	?-  c	2" ��. /�" ��	� 0�� /19 9- 99 9 : 98 8 89 -9 9- ��F� 
pH2 D2 CH�� [>" CUP�� ,pH2 a(� CH�� [>" � A�" , z�Hr CH�� [>" � H� I��"

���@ 
��Fr ���o&" �2�? ,CS�AR ��>V�� �� ����� �� �SAo ¤
Z�7� �� ��@ 

a� CUP�� �� q�V�� �� �"�� a��� ��":  
A− I z�µ`�� $"& G\��q�Q yox}c�& � ¡x� ,��� � �� �A2 )
�E �?

 c�>����D��� CUP�� �� �+4 �� c2�F�� �� : �� n�2& [Ho"V�- ��	� 0�� /1 8 : 99 9 -
 c	2" ��. /�"9 9- 9 98 8 9 9-pH2 D2 DH� �l�"  ,pH2 a(� DH� �l�" � _H�" , I v� _H�"-

n��! ,[H? _X7� ��i c\P�(l ��%· ?� �� �<=(� Dl�i"n��! I �>à�(l �*� @
��� 3�H2@ 

C− I /A
��� $"& G3�H(?Q� |��} � n�F%- ��A� 0�� ��& 9 9 09 9 8 9-:�Hr�7   �����
�[?É,� �&�&� �� �?�� �� ,��P�� �� �� �
�i� �� _�w �Hr�7 , �� �+4 ��

 �� n�2& �� CUP�� �� �E�7 �� �������� �� _�w �� "�+�-�	� 0�� /1 : 99 9 - �8
 c	2" ��. /�"9 9- 9 98 8 9 9-  �o"� pH2 a(� DH� [>" �g _H�" pH2 D2 DH� [>" � o"V�

�\���� �>�
�-@ 
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 ��� 3�"&"� |£¡~{-¡~| � �� m�E �? 3q�"�� "�+� �� �+4@ 

�(7 3�H2 ,I ¢%�,� �H(7 ��" GN=S��Q@ 
*− $"&" :{-I C��! �� ���  G�H
^�Q� {��x�� ,�}|¡�| @�x-���"  

�|~£{�} @�}-�A2 ���" � �£�~ @�c�& Dh c	(?"� {|xx �)
�E �? :|- 
_�w �� _�w ,¡-c�>���� �� m�<2�"  ,C��! �� �� �\����" ,�-�
�i ��"  ,

[P�(H��"� }x� �"G$µ\��Q� ¡}�� ��MA�� �� �+4 )
�E �? ,�- �� ���" 
J�7 ,[F ����"� �£{|| �_�w �� _�w )
�E �?@ 

� �� c =A�2 �� Z�2W� �� c�>���� �� Ù+�W� �� �
É�� C
"�A? �
D��� CUP�� : �� n�2& � o"V�- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9-a(� DH� [>"  ,

��� �sr DH� [>" � H� ��?"@ 
[F ����" c	(? Z��"� 2 DH� [>" � o"V�DpH2  @�_HA?"� : [>" � o"V�

a(� DH� ��� :�g �*Z@ 
yo z�µ`�� 3�"&"x}c�& � ¡{ �q+l �� ����� �� �+4 )
�E �? , _�w"

zs,� ,���� �� Z�H>" ,����� C
"�A? �� �� c�>����" : Ù+�W� �� C
"�A?��� �Hr
 �� n�2& �� CUP�� �� Z�2W� �� c�>���� ��- c	2" ��. /�" ��	� 0�� /1 9 9- 99 9 : 98 8 89 -9 9- 

DH� [>" � o"V�a�2  ,a(� DH� [>" �g _H�" , �sr DH� [>" � H� ��?"
���@ 

$��� C
"�A? �� �� �tiW� C
�"&"@ 
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 <− �A2 ��� ��*�"� �£�¡ ������� ��� L�U> �lµ*� ,Cl������ �Hr�7 , ��

q+� �� 5	^���� ,D��� ��� CUP�� �� :���?� � =�`�� �? �M* D�`��; , [H\	?
 �� n�2&-� 0�� /1 9 - 9 c	2" ��. /�" ��	9 9- 99 9 :8 8 89 9-a�2 DH� �l�"  @@@pH2 a(=� � _H�"@ 

yo z�µ`�� 3�"&"x}c�& � �| �\� �� � 2 )
�E �?� &- c>" s�& CFr - 
n�� :�� Cl������ �Hr@ 

pH2 D2 DH� �l�" [H\	? ��%" ,pH2 a(� DH� �l�" � _H�"@ 
?− [P�(H�� ��*�"� }x¡�� ,"G$µ\��Q� ¡}��� ,��"yo z�µ`x}c�&  

�¡} �
�E �� Y�`? )
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