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�kkkkk��	kkkkk04(بD �kkkkk+D 4��kkkkkH� Jkkkkk�H�  t
  145kk� 4kk´S 7kk�*G� �KkkÚ 7kk
;c� 4��kkH� Jkk�H� 7#�kk(. �#«�4kk'�

�KÚ /�$ �� 7&
���� J�H� ?��� C� ,£4�������j  
Vkkk#B�� ?�À�kkk��� : 	kkk
�
 �kkk� ?�Qkkk� ackkk�� 2��kkk� kkkC �kkk�

kk 	��s 7
Vy� /G$� mq �� �4�«+� 7
4´ aD kk ?�KÚ 7B�²j  
:4kkkkk¿Ä�� �kkkkk9WD 4Z5kkkkk&' 6� ,2��kkkkk� 7kkkkk��W �kkkkk� °kkkkkGبD 

?2��� z(&� {. ,���H4' kk  1�' /B' kk 	A��بD  
                                                 

�M�  7&
���� J�H� aDj  
�T�   ��*�' F�GH� @4AB�� �' /CÛ¬ ?�M kk�Nj  



  

  

 ����  ��������������: �0����& �������% 
 :4kkkk��� 6 Vkkkk#y�� ª'4�kkkk�� �kkkkG�� �kkkk(� 4C�kkkk³$ 7kkkk'4)>�

 7kkkkk��W 2D �kkkkkWK �kkkkkG. ,1��1 �kkkkk�S� �kkkkk#� 7kkkkk�
�G��o2��kkkkk� t %
4ZµD 24&� �� a_&�� 4Z�+D 6 Î�fk�:  

M zkk(&�' 2kkB� 2D kkkko	kk� ackk�� tGAkk�� ¯�kk� �kk� �kk� 4ZI4
 7�$4
Ö��o��4A�<'tj  

T �kkkkkkk� 7kkkkkkk.�i 7kkkkkkk��B�� 2kkkkkkkB� 2D kkkkkkkkko»���kkkkkkk� t 4kkkkkkkC4(&��
o�� ?kkk=; t �
�kkkG�� 	kkk��s ?4kkk� �kkkI 7�4kkk=��4' 2��kkk� V�kkk���

  ;4#&�� m)Ä. ��V)o/=;D ac�� J�Kt�
�j  
kkbD�� z��kk
 efkk� �kk� }�kk*A�  �kk#(�� 23kk. zkk(&H� 24kkW 4

 zk=� 	kkR�' ?kG�� �kkB�
 %� ,2��k�| �KkkÚ ¦kk�� 2S 
 2{��kk= %� ,2��kkG' ��kk&' �$4kkW| 6 ��kk&' ��1 Jkk�H� 2S 

 m
�kkkk� �kkkk'� ���kkkkH4' �kkkk.�� © {kkkkW ,7&
�kkkk�� 	kkkk' �kkkk.�� ©� ,	kkkkA
;K
|�kkk+D Jkkk��
 © 	kkkRD {kkkW ,mC�kkk&' �4kkk) ackkk�� h /kkk=�
 ©� ,

7�45�� 7���0 �¡>� ¸��y� V�j  
                                                 

�M�  ¬ 1��1 �kkkkkk�S� �kkkkkk#� ,F�kkkkkkGH� @4kkkkkkAB�� 6 �kkkkkk�i�� kkkkkkkk�§ ,M�T ,
��$�� :¬ ,F�GH� @4AB�� F�4I§~Oj  
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 �kkkk«G
 	kkk9&#� 2S /kkkk�0 �¡s "kkk(' �kkkk� 2kkkB
 2D �kkkB�
 %�
+?2Ks C ��. ,/�0 �¡s 7&
®� 24x  

ªkkkkkkkG*H� @�kkkkkkx� : �)4kkkkkkkC 	kkkkkkk' :�kkkkkkk' ackkkkkkk�� "kkkkkkk#(�� 	kkkkkkk$su
 m�C��kkkk's�| :o�kkkk��� /kkkkW �kkkk� ��kkkk
 t� �
kkkkB�MO :MT� ,

 ?4kkk�IQ� 	kkk' �kkk'�| :o�4kkk
s 	kkk�«��. mkkkB�� 	kkk� ackkk�� Ç�kkk
 t
� ?4k�IQ�TM :T�� m
�k� �kk'� ���kH� 	kk' �k'� ,|:o zkkA�

/kkkkkB�� 2kkkkkB
 t� zkkkkkA�§ :M� ,M�� �ckkkkkZ. ,o/kkkkkB�� 	kkkkk� ackkkkk�� t
 2kkB
omkkB�� 	kk� t ,/kk�4B�� �{kk=� 	kk' �kk' �kkI ��kk' zkkA� /kk'

	kkkkkkkk' ¨�kkkkkkkk(�� /«#Akkkkkkkk= 7&
�kkkkkkkk�� 2D _kkkkkkkk^D� :o :�kkkkkkkk#(�� 4kkkkkkkk�D�
/«#A�kkkkk. jjj kkkkkC 4kkkkk� /kkkkk«#
 ckkkkkÁ(�*. /kkkkk�4B�� �4kkkkk) zkkkkkA� �kkkkkB��

�&' t� F9$;W�M �MT :� kkMU� 	��k=� �� :��!k. ,
 	kkkkkk�4W�'��kkkkkk#�� ?{kkkkkkB�� :4�!kkkkkk' 	kkkkkk��W ackkkkkk�� �kkkkkk�i �kkkkkk� a

�H4&�� �� 	�5.�j  
IIII 



�1&�2�� :�3��4�� *����&% 
 ;'Q����  14k
�� eG$� �
�¾ �� 	�4] 4� �� ���  �!k


J�H� m=4' 	#]4È� ,m�4y�� /��x�� /�4B�4' "#(�� �cCj  
o "04<kkkkkkkkkk$3' 4kkkkkkkkkkRD m�BAkkkkkkkkkk� ��4kkkkkkkkkk+ ��kkkkkkkkkkB' "kkkkkkkkkk#�I Æ4kkkkkkkkkk.
J����jjj%4¿ ب��D °RDh�#�� "(' ��  j �k� 7k�&(�� °#B�k$�

�kkبS� ns �� JkkW;4' J�ckk� J�A�kk� j ¦ckkf. �kk� J��kk= �kk�G�
;4kkkk#x� 4kkkkÚD jjj_kkkk��� 7kkkk����� ªkkkk�� /kkkk)D �kkkk� k̄kkkW;� j Jkkkk
Ä.

Jkk�H� ���kk�D k̄k�I 6 7$(�kkH� Jkk�#$ ¸�4kkÞ Jkk(��
d u u u j @&kk�
;C�kkkk�� �kkkkC1 ns �� 4kkkk
 J�kkkk=�W 2«G�kkkk
 JkkkkA¾ j /kkkk)D �kkkk�

Jk04G.; �k� �k9WD Î4kZA'%� �C�k' Jk�s J*�� J�K jj4k(' :
J�4��� �' ¦�� jjjJk$KD X�k�D� a�k�$�� °k(' 4k
 "&�=� j

 kkkkC 	kkkkRS J(�kkkk� Jkkkk�H� "ZA<kkkk�. Jkkkkب�D °kkkk�'� J#&kkkk� �kkkk$�
	� a�³=4. ¦��= jjj¦k(' 2kB
 J04', �� 4��h j mZ��kG�

Æ;S� /kkkW 6 �4kkk=Â; j;��kkk. ;�1 /kkkW 6 J�kkk=� �kkkWK� j �kkk�
�kkkبS�� �C�kkk�� ns @&<kkk�� ¦�kkk�¾ Jkkk�K /kkk)Dt� ;kkk�Q�N§ :

M kkM�j�  
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 ,�kkkkkkkkk�A(H� "kkkkkkkkk#(�� 6  �kkkkkkkkk#$ �ckkkkkkkkkC 2�kkkkkkkkk' » ��kkkkkkkkk�� m��kkkkkkkkk
�
 z�kkk�� 	kkkRD 2kkk��Q
�| /kkk' ,Jkkk�K zب�kkk� 7kkkG�G�� �kkkB�� ,
 �kkkkkk�i kkkkkkC 4kkkkkk± "kkkkkk(&H�� e(kkkkkk�� /kkkkkk��¾ �kkkkkk� Jkkkkkk�K �kkkkkk#A
� ,

"kkkkkkkkkk#(�� Jkkkkkkkkkk�K ¸4kkkkkkkkkk+�D Î��fkkkkkkkkkkkA=��, 	kkkkkkkkkkA$;4G�� 	kkkkkkkkkkAG'4«�� 
7���«H� :%{A�%4':   

M− �kkkk#�� 6 ?�kkkk&
 % ��kkkk� ¯�4kkkk+ o ��kkkk�� 6 "kkkk±
 /5kkk.D�kkk#�� "kkk(' �kkk� t �kkk�i 6 ªkkkG*A� �ckkkC�� 24kkkW �kkkG. ,

 	'4*kk+D 	�kk+� {kkW F4kk(�� /kk¿D╚ ,o �� ?kk=; 24kkW
�4kkkkkkG�^ F4kkkkkk(�� ��kkkkkk�D� ,4kkkkkkZ)� F4kkkkkk(�� ��kkkkkk�D h | d ht�
� 4kkkkkk�D ,

4�&kk�s ��kkB' "kk(&H� 	kk$s mqkkG' 	kk(� Jkk�K �kk&«I �kkG. ���kkH� :
o	�ZA<kkA. �kk�(� %� 	kk��s �kk�(A. ?4kk¿ %� 	kk�  ;kk+ % t� 4�&kk�s

§T :T�×�;�(Bkkk=>� F��kkk(���W ?4kkkI� ,:o 24kkkB. ��kkk�(� 4kkk�D
�VkkkkkkG�ht24kkkkkk����� ?4kkkkkkI� , :o ��kkkkkk�� m
�kkkkkk� 24kkkkkkB. 	�Bkkkkkk� 4kkkkkk�D

×{�kkx� t4kkµV�� F$4kkå;�D� V�;4kk� 	kk�4I J�ckkW���  4kk�4#��h
                                                 

�M�   a;4f#���~§NÓj�  
�T�  �kkk�(
 : ���kkkH� 4kkk± �4kkk) "kkkA�� 7kkkG�� 7�*��kkkH�| ,�kkkB' kkkبD ��kkk� ,= 



  

  

 ����  ��������1&�2�� :�� *����&3��4�% 
 mZ��� J�c�Ò�H�4�&�s ��= 7
, �!GH j  

?kkkkkkG(. 	kkkkkk���� : ���kkkkkk��� mB�kkkkkk+� �ckkkkkkC 24kkkkkkW 2s| 
' "kk(&H� 	kk$s 2kk�G� �kk�B. Jkk�K °�kk+� "kkA�� V��QkkH�  ;4<kk#

 �kkkk�A(H�o%4kkkk¿ ��kkkkبD 	kkkk$sh�kkkk#�� "kkkk(' �kkkk�  t 2���kkkkH4. mkkkk�&���
 ªkkkkkk�y� ��kkkkkk� 24kkkkkkW %s 4kkkkkk�#$ �� ¶kkkkkk&' {kkkkkk. �ckkkkkkC 6 m´��4kkkkkkÈw | d h

 ���kkH� 2!kkÈ� ,ªkk�y��u u| 	kk(� _kk^D {kkW ¬4kk^ ?{kk³' 
 �4kkk(�� kkkkk �4kkk(H� ¶
�kkk� 6 m�kkk=� {Z�kkk�� �� �kkk+ �kkk�i �kkk^D

kk� �4k�#RS�kkkk ª :o�kk); °kbD�.h �1D �kk� ��; °kkRD 4k� ��kk��W �1, w | u
 "kZ. 4kZ�); �kI mk���� �k� ��; °kRD 4k� ��k��W 7kH 	k� ,?4k)���[ u ç

�4kkk� �kkk«G� jjj°ل��kkk. :/kkk�G. ?�ckkkC �kkk� : �kkk'� ���kkkH� kkkC �ckkkC
m
��t�
��    

                                                 
¬~ÓO kkkkNUN1 ,E;4!kk(�� m�$4kkID , j� �kk¼D¬ ,4G�kk�� a�4kk³~M ,

 ��*�' F�GH� @4AB�� �' /CÛ1 , j¬ ,;4G���ÓUj  
�M�   m��kkkkkk��MOÓ� �� ?kkkkkk=; 2D a;4kkkkkkf#�� 6� , Û ¶
�kkkkkk� 6 ?4kkkkkkI

� �¡>�:o o o o �kkkk); z�kkkk�� °kkkkbD;��kkkk); z�kkkk�� °kkkkbD;��kkkk); z�kkkk�� °kkkkbD;��kkkk); z�kkkk�� °kkkkbD;�hh hh  �kkkk��� ns ªkkkk�y� �kkkk'�� ,4kkkk�'��   �kkkk��� ns ªkkkk�y� �kkkk'�� ,4kkkk�'��   �kkkk��� ns ªkkkk�y� �kkkk'�� ,4kkkk�'��   �kkkk��� ns ªkkkk�y� �kkkk'�� ,4kkkk�'�� hh hh
FD�kk�� p#kk= Æ4k�#���FD�kk�� p#kk= Æ4k�#���FD�kk�� p#kk= Æ4k�#���FD�kk�� p#kk= Æ4k�#���dd dd ww ww dd ddtttt 6 ¥.4kk�� ?4kkI ��Ak��� :�o �kk' �kk�x� �kkB�
�
1S��  �kk��� "�kk+� /kk+S� 6 kkC� k̄k&A�� ¯#�kk' 	kk$� �kk¼D 	kkR�' 7kk�

= 

= 
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T− �kkkk� Î�kkkkÈ {kkkk$s "kkkk�>� "�kkkk�� "kkkkC�  kkkk#(�� ��kkkkW 2D 
 �A�<kkk��oJ�A�kkk� �kkk� 7kkk�&(�� °#B�kkk$�tkkk#$� , �kkk�i �� "� 
kkk��D 24kkW�k̄kkAB
 %� D�kkkG
 % 4, °kkk$4W {(kkk�' ,@kkkAB� Vkkk� 	kk���� 

 24kkkkkkW {kkkkkkW 7kkkkkk'AB� 4�*kkkkkk+ ���kkkkkk�� {Z�kkkkkk�� zkkkkkk=�� m�C��kkkkkk'>h
 ���H�| :�;4<k' 6 E�k^D  �kG. �k� �C�k� �ckq� ,4k0;4I h

 "�S4kk' �14kkG�� "kk#(�� °�kk+� "kkA�� ;4�kk=S�o 6 "kk��W /kk&)D�
	kkkk�. t� 7kkkk�(9�M� :M�� ,okkkk� ?4kkkkG
�?kkkkG�. �ckkkkC D�kkkkI� 	 : ¸�kkkk�D %

7kkkkkkk'4AB�� t� 4�&kkkkkkk�sTÓ :MT�n4kkkkkkk&� �� ?4kkkkkkkI� , :���M��L

T��S��R��Q����P��O����N� L��¡>� :MUOP ?4kkkkkkkkkkkkkkkkkkkI� ,
n4&�:�Ù��Ø��×��Ö������� L7�4�G�� :M�Pj   

~− 7�4kkkkkkkkkkk=; ¯�4kkkkkkkkkk+ kkkkkkkkkkZ. ,�kkkkkkkkkkبS� ns ¦;4kkkkkkkkkk#� 	kkkkkkkkkk$W 
                                                 

��kk=Dt 6 _kk�� �kk#� �kk'� ?4kkI� ,��kk�Z�A��:�o@�kk&�� 2kk� 7kk�1S�, "kkC� 
/kkk)��� 6  ���kkk��,/kkk'>� �kkk� ��kkkبÝ� ?kkkG� @�kkk&�� 2D {kkkW :�1S�t ,

?4kI ¶k�� Î4kZ(H� 6 a�(�� {Z(�' �¿ �� ���D� :o ?��kA
 2D �kå
�1`� �kkkk� �kkkk¼S�,��kkkkH� 2kkkkB
 %�  4kkkk� /kkkk'  �kkkk���� 7kkkk�1S� 7kkkkG�G� 1

4±;4I t ���H4. 2Ks| ��=�  �¼ 	�4�' p�4^ �I� ب��D j  

= 



  

  

 �	
�  ��������1&�2�� :�� *����&3��4�% 
 �kkkkkkkkk�4^o�kkkkkkkkkkبS� ns �� JkkkkkkkkkW;4' j �kkkkkkkkkkC1 ns �� 4kkkkkkkkk
 J�kkkkkkkkk=�W

���;Ct�
��  
N− ªkkkkk�� 7kkkkk�4I> ����kkkkk�D 	kkkkk' �kkkkkZG
 ��kkkkk= ¯�4kkkkk+ kkkkkC 

 ?�kkkkk&���o;4kkkkk#x� 4kkkkkÚD ¦ckkkkkf. �kkkkk� J��kkkkk= �kkkkk�G� jj /kkkkk)D �kkkkk�
ªkkk�� jjj2«G�kkk
 JkkkA¾ @&kkk�t���  ���kkkH� 4kkk�D| mkkk�. 

�����D pG=D �D 4��= /¼ 	RD 	(� �8À
hj   
§−mkkk8Ù� �#kkk� Vkkkf�� k̄kki 	kkkRD , �4kkk�#RS� �kkk�¿ ?4kkk*W 

��=� �� :��+ /=���� mZ�k�� 	�5k. �� �B�� mZ��� 	

                                                 
�M�   ?4I {WÛ :oooo ;!(� ª�� �� "A�D �� 7�04] ?�Q� % ;!(� ª�� �� "A�D �� 7�04] ?�Q� % ;!(� ª�� �� "A�D �� 7�04] ?�Q� % ;!(� ª�� �� "A�D �� 7�04] ?�Q� %,,,, mCØ
 %  mCØ
 %  mCØ
 %  mCØ
 % 

mqc^ �� %� mZ��4^ ��mqc^ �� %� mZ��4^ ��mqc^ �� %� mZ��4^ ��mqc^ �� %� mZ��4^ ��,,,,J�K �� mC� �� ��D Ç�
 zA� J�K �� mC� �� ��D Ç�
 zA� J�K �� mC� �� ��D Ç�
 zA� J�K �� mC� �� ��D Ç�
 zA� tttt 	)�^D 
 p=�S� 6 ×�_«���T�TUUj�  

�T�    �!kkk�� 	kkk��� ?4kkkI���kkk��� :oooo ,7�4�kkk�� a�kkk
 �kkk' ���kkk�4' °kkk9&' ,7�4�kkk�� a�kkk
 �kkk' ���kkk�4' °kkk9&' ,7�4�kkk�� a�kkk
 �kkk' ���kkk�4' °kkk9&' ,7�4�kkk�� a�kkk
 �kkk' ���kkk�4' °kkk9&'
"kki; /kkY °kk¾ "kkI�; /kk&)�"kki; /kkY °kk¾ "kkI�; /kk&)�"kki; /kkY °kk¾ "kkI�; /kk&)�"kki; /kkY °kk¾ "kkI�; /kk&)�,,,, �kk� �kk� ;4!kk��� 7kk�c�� °kk�&)�  �kk� �kk� ;4!kk��� 7kk�c�� °kk�&)�  �kk� �kk� ;4!kk��� 7kk�c�� °kk�&)�  �kk� �kk� ;4!kk��� 7kk�c�� °kk�&)� 

a�kk�D ��4kk^a�kk�D ��4kk^a�kk�D ��4kk^a�kk�D ��4kk^tttt �kk�W �kk� 	kk�4AG' n4kk&� 	kk'; �kk�D /kk9A�� �kkI� ,�kk¼D ���;
	kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk' �HG��F��E��D��C��B��A� 

L7'A�� :�~ P 	���I °¾ 	0���D pG= �I�Ûj  
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oJ04G.; �� �9WD Î4ZA'%� �C�' J�s �� J*��t�
��  
O− �kkkB
 ¦kkk�H� :4kkk('� ,�11Àkkk=� �Qkkk&� 4
��kkkq� 	kkk� £4�kkk� 

 	04�kkkkk$ 6 �D 	kkkkA��^ 6oJkkkkk�4��� �kkkkk' ¦kkkk�� :4kkkkk(' jjj �kkkkk$�
 kkkkkkkkC 	kkkkkkkkRS J(�kkkkkkkk� Jkkkkkkkk�H� "ZA<kkkkkkkk�. Jkkkkkkkkب�D °kkkkkkkk('� J#&kkkkkkkk�

¦��=jjj t �� ?k=; Î�Qk� �I��kH� ��k'  °k(' 7��k+ �(�À
 7�#k= °k$4W ¶k�� ,V5k(�� "k(' ��k= ×�;4kq� ¯«^D �' "��

	kkkk�,�kkkk�. v Î��Q�4kkkk' 4kkkkZ��WD� 4kkkkq 4I��kkkk+ 	kkkk�&)� 4kkkkZGA&' 4kkkkZ��� h
 ,Ìkk� Jkk�� �IkkGH� �kk� 7kk�«#G�� 7kk
;4� 	kk� °
�kkCD {kkW ,4kkZ(�
 "kkkkkk(' ���kkkkkkW @�kkkkkk&�� ;4kkkkkk#W :4kkkkkk(' �kkkkkk&' 	04�kkkkkk$ �kkkkkk� 24kkkkkkW {kkkkkkW

 1�kk)1Q
 °kk(' $4'�Zkk� °kk$4W� ,ª�«!kkH� °kk¾ F;4kk. Jkk��
ؓ ���� �����j   

                                                 

�M�  n4kkkkkkkk&� ?4kkkkkkkkI: �k  l m  n�L mkkkkkkkk�G�� :NP4kkkkkkkkI� , 	kkkkkkkk��� ?
������  �!�� :oooo°�' �4�#RS� �� °�5.°�' �4�#RS� �� °�5.°�' �4�#RS� �� °�5.°�' �4�#RS� �� °�5.;;;; ,m�B�� ���) °�«�D  ,m�B�� ���) °�«�D  ,m�B�� ���) °�«�D  ,m�B�� ���) °�«�D 

 �;kkkZ] Æ;S� l °kkk�&)� ,m04kkk(�� l °kkk��D� , k̄kk���4' :Ìkkk$� �;kkkZ] Æ;S� l °kkk�&)� ,m04kkk(�� l °kkk��D� , k̄kk���4' :Ìkkk$� �;kkkZ] Æ;S� l °kkk�&)� ,m04kkk(�� l °kkk��D� , k̄kk���4' :Ìkkk$� �;kkkZ] Æ;S� l °kkk�&)� ,m04kkk(�� l °kkk��D� , k̄kk���4' :Ìkkk$�hh hh
2kkk�#(�� â mAkkk^� ,7kkk.4W ªkkk�y� ns °�kkk=;D� ,��³�kkk��2kkk�#(�� â mAkkk^� ,7kkk.4W ªkkk�y� ns °�kkk=;D� ,��³�kkk��2kkk�#(�� â mAkkk^� ,7kkk.4W ªkkk�y� ns °�kkk=;D� ,��³�kkk��2kkk�#(�� â mAkkk^� ,7kkk.4W ªkkk�y� ns °�kkk=;D� ,��³�kkk��hh hhtttt m��kkk� ���; 

�§T~j�  



  

  

 �	��  ��������1&�2�� :�� *����&3��4�% 
�− 	kkkkkkkkkkk(
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ªkkk
��>� � mkkk8 ,4Zkkk��) 14kkkA� 6 ��kkkA(� F4kkk*(�� 24kkkW "kkkA���h

 4kkkkkA��1 ���kkkkkG�4' 1�;D 	kkkkk�&� �D ,24kkkkk����� �kkkkk
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