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 GP�!�J ; >QR��=� *� >�S&% ,PJ ) M�+�% TU F� V2�J ; >W�E >A%�% ,P��E��J ;  CX����

 $Y G� Z� M,��) =N,� 2& ��[ ; *P *�A�F�  � 7�\ $Y� , GP��-�"�A ]��� ?�^_ "  à�*6%
; *1% *�O� b�J  =�*� G�$c .��� d-- M��� =�$F� N,� 2e� T9C �M�fF�� ��F��� �        

��2 �g0� dX�+����2 �g0� dX�+����2 �g0� dX�+����2 �g0� dX�+�� : : : :        
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 =J% ,r�E�s�� =� |� =��) �� � $_e a , q 6 �� 1��\ 4   *<  *�O� T9: ��-� �a��� ; 1%
 =}  �% =E  =� =� Ga 1%�n��% 7 �ae�% jX�e� Y�   =X� =~  =�E *T �� *
 �  M����� �: .���l�� ; <

 GPa��\�% 
�+��  =�� 1��\ 4 =��6�0�% 
 +2e� � �F���%   =̂ 4 �_ 8 =l G� =� �  
 G�% M(F�� ��� ��� ��fF�� Y  M���F��  *N,�2  7��A☺ M(F�� ,  =4 / ��� $� =�  
�E

 ̀����6 ��  $�e�% =5 ̀�2 fa  $�e�% , =� ̀���4 i $ *m - �9�� , =� =� �k =� T F�� <�fc k M- 
 G4 =g $� Zd���g� I���� 
�E V  =r�E��J% =D +a ,  M�4-  G� $Y  �0� 1%�2 d--� �a��� /

 GP�a  $�E =��E&  �  *2 *B ̀A� *� +, -% ,
�+�� ; �  '()  $%&  $�6 >7  *�H G� � $F =� �  
 G� $Y  *: =F $�)   =� *<   C D E .��� / �0� 1%�2 3�4 5� 1�6��� 5� 7 80� �9: ;

 *2 *B >A�  >?@�%  M���F�� N,�O� ��F4 ;  >�S&% ,K,L��  *� =� R�� >Q  GP�!�J ;  GP��-�  $Y�  7�\
 *�A�F�  � *P  =N,� 2& ��[ ; ��) Z� M,  G� $Y "�A ]��� ?�^_ " *6% ̀a� $F�   =�  M��� .��� d--

 $c G� *� =� *�O� b�J   *1%  M�fF�� ��F��� ;e� T9C �N,� 2�  
 −��� +}����� +}����� +}����� +}��    ::::  =V�Ga  *� *�, 7X���� 1%�2 / �0� ; N,�O�  M���F�� K,L�� Y� 

I �E "�� �� ?�^f��"?  �% d--��� .��� �*��$c  b�J  *1%�O� ; ��F��� �� MfF�� 
N,�^�� ?K,L��   

  �6%  =� ��gJ Y� T9: �M�� +}��  >��$ *[ Y� d- +}�� ��J�� :  
   − � 
��g� 1�O� �o�  2̀��_�% ?  �% ��g�� �4 1%�2 / �0� 1%�2% 

?/ �0�  
   − � iF�0�  M�_e� / �0�% �,� �0� .���  : *��g *J  '<E Y�  *1�2& �� M� 	,; ,j ��� 
5� �1�2% K����	 $%&�?  
   − � d-- M��� .���  =: *�� Gg *J PJ :  *1 *� $2e� ; N,�O�  M���F�� ?K,L��  
 − 1��:&1��:&1��:&1��:&    N^���N^���N^���N^���::::  
 MDk  F� 8 =� �9:  *1 G�$� Y�  GP��A% �k  Z��[ Y� 1��:e�  *<M���J X�a ��, :  
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1− �a��� 1%�2 / �0� �� M�&%  :A�B *2 ; 
�+�� �  
2− 0�/ � �M��_e� / �0�% �,� �0� 1%�O / �0� 	,; ,j ��� ,5�  $%&�  
3− �%L�� ��� $�*0� �����0 N,� 2e� � M,��F�� 	 M<� ���A����  
4−  GK $�+�� Y� "1%�2 / �0� " :A� *B2% ; N,�O�  M���F�� , I% FJ% 

 CX���� ; , GP��E ��J  G� |��J%  ��) �� 1��\ 4 , GPJ 6 ��  M���%d-- .���  =�*� G�$c ; 
��F��� �� MfF�� N,�^��  
5− K�+�� Y� / �0� .���  : *�� Gg *J 1%�2 / �0� 	,; ,j ��� ,5�  $%&� ; 

N,� 2e� �M,��F�� �g,L�� �  
 − − − −    ��F���F���F���F�    ���A������A������A������A���::::        
    G �8^�� T9: ���A��� , �a��:& Y |+����% Y� �� �� ��@�0�  Z�8,��G4  Z�M����  Z�8�6� 

 $��� $�� ) ��F0� .g_��� �� *g $�0� <�� $̂ �� 4 b�~% Y� 7�\ 7% FJ K,��J 1%�2 
/ �0� , ��) ��% �9:% j ��8�� 4  � j ! Y� �M,�o��� t |̂F��% Y�  Z7��6&  Zd g,��J% 

5� � |��=J V���A¡ 1��\�% Vq : M¢� ,  ̀�a @k �k £ $�� iF�0� ¤ [��  M<+� N,�2 
 M���) K,¥ j��8�� 4  ��$6&7 jX� *� N,�O�  *P *2 � � *¥% ; r�E �%L�� ¦��O�% �
 ̀� $Ba Y� �$[  �  =�GE *~ ; d--� T9: 1%�O� rl2 d�,%$�J �M,�^F�� d����J% 

�M���_e�  =�� ���A� b�J d--���  G?�! $�J%  �  *Y+ $�*,  *P^�!�J A ��� 4 Y� ��8�� 
�M,�o��� ,��� O�% �9:%  �  =§�$6�  MF�  =K�¨�J ���F0 ¤-���-�  GP��� F0  =V $+*O� 

 =?�!s��%�  
 − d ��A���d ��A���d ��A���d ��A���    �84 l���84 l���84 l���84 l��::::  
 −P�!����  M��^F�� T�S&% ; ��-� N,�O�  M���F�� K,L�� ���A� ; ,�^�^f�� 

d��) �� ���� ��� D ©����      
 −��B��� �4 1%�2  M��� ; ?�^_ �A ]��� ���A� �,�^) ,���-� ª F,k 
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D ��}�   
 − ��� 4A�,ª  W�l! � , ��� �� ������� tQ� ���E I���� Vl6 �o��� ��4���� �  
 − d--� 1%�O�  :A �«&% �M������ ; D¡�8�� V,�+�� , r!A ��� ¬ � .� aA�  
 −�M� *\�M� *\�M� *\�M� *\    ���A������A������A������A���:   
   6��)�  Y� �M�� +}k N^��� ,�l����� PJ- +}k% �M���g��  )����� �M�*� ��J�� :  
 −�®®®®®� M�8�  
 −K,��J 1�O� ` ̀�o�  2̀��_�%  
 −K,��J 1%�2 / ®�0�  
 −K,��J 1%�2 / ®�0�  
1− 1�O� "; " GP�) ��%   
 −N,�O� ,7%e� , *P2¥ ��-�  "; " GP�a  
 −N,�O� ,/ ��� , *P2¥ ��-�  "; " GP�a  
 −N,�O� ,N� ��� , *P2¥ ��-�  "; " GP�a  
2− 1�O� "j ��� " GP�) ��%  
 −N,�O� ,7%e� ¥,*P2 ��-�  "j ��� " GP�a  
 −N,�O� ,/ ��� , *P2¥ ��-�  "j ��� " GP�a  
   3 − 1�O� "5� " GP�) ��%  
 −N,�O� ,7%e� , *P2¥ ��-�  "5� " GP�a  
 −N,�O� ,/ ��� , *P2¥ ��-�  "5� " GP�a  
4− 1�O� " $%& " GP�) ��%  
 −N,�O� , , *P2¥ ��-�  " $%& " GP�a  
 − �®®®®¯ \  
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    &&&& − − − −    �o��o��o��o�     : : : : =j ! I���� D l� ; : *1�O�  $�O�% ,j �C� 1%�2 Y�e� 1 .��� t��

 *J =l M� M�e ��4���� i <�g� 4 <�g��% V�- 4 V�-� °4�J  , =�E $Y  7 6 , ��^)% 5�%
��:�e� : M<E  Z���E  *4 GF $±�  ̀t��&  ̀�,A � �� 
�+�� ; G�6� $g  $� a / �0� *� =� $�2   >1% ,k $D  E =D 

 $�^4  :² F4 Z1  $%&  =��a <�� b�~ iM�2  =:% $<  $<4%  M<��% M<E% ,  Z���E  *��� 5� &�8J T�!
 *J D¡�8�� Y� =l M� $�2 i ̀a , J *7�8 : =2 ; �9: $� $�& ���l� Y4� 1 ���l� Y4� tj ��6 ; �

 $�O�% *1  $_e� ;< : ���� =� *1  *r) ��% GP4% ,  *� R� =.  $�O� *1  ,j �C� Y� 1%�2 Y�
 =%A%:�e� � M³& ª ���� ´& Y� �� *P  *� Gµ $�6 Y� < GP�  =7Q)  G���� 5� D¡�8��  $2& *� Z1  =7 8a :

 �  =.: k M-  >d o��  
   $�2% =a   M���ª& : G} �8 *T  $�2% , *1  Ml��<���% �F�g : *�2& ����% ,X��) ! >1  *�2% >1% 
 G2% $� >�a =�2% , =1  G�¶ j·�� Y� *1  =2 $� ̀a =O�%   =� *1  = =c% �� =1 � =�2�% $% =A =1 : =� =� =7 � 7 6

��:�e� : =� �~k% =7  �� *D l)  Zj¦ Y�  *, =8 *7   =c �� =1 �%^) =1�  =�2�% $% =A =11  $�O a *1  $D~k 
.F�, : $�2 *1  tj ��8��% ,t��e�% ,j �C� , M ���% *���% ,r) ��% , *�1��^)-�% 7%�  
IIII − − − − 2��_� 2��_� 2��_� 2��_� : : : : $�8�  ��� =Q  M,�o��� $�O� D� =1  = $�4  $�gF_ : *2 *2% / �0� 1%� 1%�

0�/ ��  
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         *J .��� .: $� =F ��QE dX�+��  �F� i	�,��2 , $l��� j �C� 1%�2 .:% D%L���% �
 $�2 ̀a  � M<E%  Z�2�%  $�A  �F� >Q  M�� >�  *�, - |7  M-k  ̧�8�l� 
��  � Plg) 5�  M�, - *<f  $�^4 1

 MJ� �~¹a ,�\¡ =f =<  $�^4 Z1  $%& & =��E  =��)  MJ-� �9: Y� � 7 f  *, =l �� i	���+��� MJ a , 7 f
 ̀��� V�0 4 j g��  G!�, *�  ���E	aV��3  *la R� =� $±  =1%�2  MDe / �0� 1%�^4 j �C� 

 *J ���+�� $� =F M�+�J% i *ª �& .�a , �F�  ��o�_ D  G��F4  G���+�� *W� .:% ,  *2 *� 1%
 M��� $4°�4   
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 =~ =E =� ��g+ M��  $�O� 
��g� $F� 1F�� �t ^ : =j !  �  $�� iF��4 =º  ZV� 4  Z<�a -% ,

 *% �9�� iF�0�% G@ =�  *P�  $�O� *1  ̀j ���  ̀��l) D E  $%&  ̀�Q��l� * ���0� �:  C    $��4 G� - �
 *f¶ *<  Y:9�� ;k M-  G94 $E *0� � R��� �5   

 $�6%  $%& =A =�  ��0�� M�2 �  $�O� ̀�� 6 1 : » M,�^F�� 3�4 7 6� : $ *¶ - *¼ � �8�8O� ; k �
 M�2  $�O� M³e ,1 *P  >V�E  >tA�f� =º��% , 7 6 XE,  $<4  M½ �: M�4 -    *PF� *, -% , $o�l =F *PF� i ,
 $ *W� =! $}�� �F� � 7 +k GP�� $ *¶% , =V+  M�a�^4 1��\-� �F� =_  � � =� =�  M�O�  GP��� � $�6% 
 *2 ��  *�^4 ZtW�E �% � G�% $Y  $2& =�Fl $�6   *7 V�B�4 : $�O� *1  >���E  *�J |7 �  :W� ; iF�� 5

°8a��� =Xa =º��   Z���+4  $��a =º  $�^4 Z1 : $�Q��E  $_���% <8F�� Y� T9�a ,Wof��� j ,% ,<
 *2 *� M�¹a ,/ �0� 1%�2 Y� - ,j �C� 1% $±l��    ZdX�+4  $<4  *£ �u& .:  ZdX�E� ¾6  

 =� �6% ��  ���+�� 
 l6& Y� .: .��� 1%�O� Yl2 ª ��"°4��� d�%�& " ̀�X��� �
5� r:~  � k t ^F�� P��k $~ 7 6 :» *, t ^F�� =l |� ���+�� 
 l6& Y� .: .��� 1%�O� D�

"°4��� d�%�& " MDe  M�k ���+�� $D&    =J *� �7  Zd�~ 5� M�k% , *�J D&   �7  M�� iF�� 5� $�& ,� 
 M�k% ¿�2 $�4 °4�J D&   M��0� iF�0�% d�9��  *�, V�- a , �F� � |7  <�g��% ,d�9�� 5�

 *�, |7  M��0� iF�0� 5� *1�O�% , �F� �  ̀a��\� K��H �:% ,°4���� �: ̀�� E    Y�
 $�O� *J �9�� .� �C� 1 $� =F *PF� i  �� � Y�  :W�% V���% ,j ���% ,j �� E ,���+�� �o�_
 $2& *� G1  *J% ,j �C� =l �� �9C i& $2 *�j F��� 1 ¾7�   

; / �0� 1%�2%  �  =~ =E *T�  >��) t ^F��  T9: Y�e� d�%�	°4��� 1%�2 � M�e *��gJ   
 ìF��  ̀�,�! *P��¢ �  =��� G�% ,  $Y  *1%�2 1%�O� T9:  M��� ,K���� 1%�2% ,


�����% r_��F��%�8  
 M½% *T�E~    MD& ����0�  ̀a�2 D����% �Á�Á / �0� 1%�2 ��[ =XE ,  =�E~   r:~  �

 P��k  
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 *3�4  M,�^F��  :��� ; � ̀gR�) ̀a�2 ��lJ%    �% >tÂ^F�  ���[   Z
 l6& �lÃ ;  $Y� 
 *N�2 4�F �� :Ä Ã ,.� 4A ,.Á�Á ,.� FÁ ,�� 2&�9  

 M�& , :��� N�2 Y� �9: ��) �� N�2 Y�   : =��a G� �^)   $Y  1�^�� iF�� �lÃ
 $%& ,�2����  *�,Q,  � $~k ,  =7 6 ����0� : » =E~ =�  *3�4  M,�^F�� $�^�� � G1  G�2����  G� �^) $Y 

% ,iF�� �lÃ *W� ��� / �� T *& =\ =���  =�0� / �0� T9:% *A   *�� � �!�,  ���k  �k �lÃ �

 l6& : M_ \ V�-� ; iF�� M_ \ <�g�� ; iF��% ,K,���� E � iF��% ,º�gF�� E �

F� E ����� ;g >°4A% ,��E����% . �^) ; K��� E Y,��g� �4 : >�,�  °4A% ,%���%
�^) ; K��� E ���[ �4 :� j ! >�, %��� r:~%� ¾10 �  

 M�&  & $6 =l *
   $�O� >�Á�Á .�a 1 : '(�Æ  V�- 4 , '(�Æ%  V�-� �4 Çs��% ,<�g� 4
<�g��%;  M(�]0 a  *PF�a V�- 4  $¬  �  $7QF,  =��QF� V�-� Y�  $Q�� =E <��, - �:% j® 
�

 *PF�% ,K,�����  ¬  � �Q®F�, $Q�� ��QF� 7% j *P |82 & $D  =<��,  , =~¹a � =� G� =<  $_�a *P�  $D&  =<��, 
 M��� M�&% , M(�]0�    $�g� 4 B̀È& ��a < *PF�     � �Q®F�,�� ��QF� PF� 7jQ  <��, - �:%

 ¬  � PF�% ,º�gF��� 1�^E �Q®F�,Q�� ��QF� 7j  |8^a *P  $_�a <�� �~k% ,<��, D& *P�  $D& 
 =<��,  $Q�� MDe ,
  $Q�� *Wn) <�g�� ; 
  M���  $�-� ;, -% ,V $fF�� <�� rk M-  G� =� GP��  X4

% ,P���,& M� |8^a Çs�0�   *P  �-&  =<��,  G�� =� G
  GP_ f�\�  G�2�4 ��11  
 Gg�+F� *�O� 3�4 5� ���A��� T9: ; . >A�B2  C D E .��� 1%  >?@�%  ��F4 ;

 M���F�� N,�O�  K,L�� , >�S&% �  � 7�\ Y� P��-� ;F *@�� *P  =N,� 2& ��[ ; )� M,� Z� 
6% ̀a� G�c .��� d--��� �F�   *� =) ; 1%�O� b�J  � =l G   M(F��  M���F��  , �A���� �6 ��%

 GPJ : ,P�a  *1%�O�  M���� >��  ;& $2 *� 1�� M� 	5� ,j ��� ,; � , $�2% K���� 1	%&��  
1111 − − − −     1�O� 1�O� 1�O� 1�O�"""";;;;:":":":"     =� =� =� =�®®®® *P *P *P *P     *��lJ *��lJ *��lJ *��lJ     ZD �� ZD �� ZD �� ZD �� : : : :        
&&&& − − − − M�a�n�� M�a�n�� M�a�n�� M�a�n������::::  *<_e� .:%  M�a�n�� ,P�a�^) �8�82 � : ; j É� *d« ,��+�� A �F�� ; �
 $%&  M,� � =�^) �  *P��6 P) ^��  � �J% :�  $V *+=� =% $V *+=� =% $V *+=� =% $V *+=� =%     G; G; G; G;     G� =fG8$�� G� =fG8$�� G� =fG8$�� G� =fG8$��     >t =� =2 >t =� =2 >t =� =2 >t =� =2 �12 �  
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IIII − − − −,��2 f0�,��2 f0�,��2 f0�,��2 f0�  *P��6 �^) � �J: �  $ ��*� *\ $�� $ ��*� *\ $�� $ ��*� *\ $�� $ ��*� *\ $��     G; G; G; G;     ZV =�*& ZV =�*& ZV =�*& ZV =�*& �13  $�&  *& �� =� ZV�  
¼¼¼¼ − − − − M���l�� M���l�� M���l�� M���l��<������% �<������% �<������% �<������% � *P��6 �^) ,  � �J�  $V *+ �l= =0 $V *+ �l= =0 $V *+ �l= =0 $V *+ �l= =0     G; G; G; G;     =� =� =� =�     $V*� $B=a=& $V*� $B=a=& $V*� $B=a=& $V*� $B=a=&     GP�Ga GP�Ga GP�Ga GP�Ga     >I� =9 =� >I� =9 =� >I� =9 =� >I� =9 =�     >V�Gn =� >V�Gn =� >V�Gn =� >V�Gn =� �14  �

 $�&  $Ba&  � r�l4 *� $V  GP�a�  
���� − − − −��l, 80�l, 80�l, 80�l, 80  *Bg� �4 ��6���� .:% Z7�  Z 4 �  Z<@ a%  Z 2-  ,� �J P��6 �^) :�  =X=a =X=a =X=a =X=a    
 *� =� =� *� =� =� *� =� =� *� =� =�     Gt =�= $O� Gt =�= $O� Gt =�= $O� Gt =�= $O�     =�$) |��� =�$) |��� =�$) |��� =�$) |���     G; G; G; G;     Gt =� G\�� Gt =� G\�� Gt =� G\�� Gt =� G\��     �-Gk �-Gk �-Gk �-Gk     ><�G�=6 ><�G�=6 ><�G�=6 ><�G�=6 �15  
ÊÊÊÊ − − − − $�-� $�-� $�-� $�-� G� G� G� G� $� $� $� $�j�j�j�j�  − 5� iF��4 −  � �J P��8E�  $V *+�F=�R� =_* =e =% $V *+�F=�R� =_* =e =% $V *+�F=�R� =_* =e =% $V *+�F=�R� =_* =e =%     G; G; G; G;     *9 *! *9 *! *9 *! *9 *! G�% G�% G�% G�%     G< $]�F�� G< $]�F�� G< $]�F�� G< $]�F�� �16    
%%%% − − − −�������� $� $� $� $� *� f *� f *� f *� f  − j ��� iF��4 −  =8E $��� ��� 717  :  

 *rE�,%  =
�,  M���ªA��a  ��a �%  ***  5+��% �: ue� Y�� ; D%Wf4 �  
  	 $�& Y��4�  
���� − − − − iF��4 iF��4 iF��4 iF��4				�k�k�k�k����  , GP��8E � �J :�  $�% |� =�=a $�% |� =�=a $�% |� =�=a $�% |� =�=a     $V* =m G�$È=& $V* =m G�$È=& $V* =m G�$È=& $V* =m G�$È=&     G; G; G; G;     $V G� G:� =�$a=& $V G� G:� =�$a=& $V G� G:� =�$a=& $V G� G:� =�$a=& �18 	& $�  �k& $a =� G: � G� $V��  
���� − − − − D�+J D& D�+J D& D�+J D& D�+J D& iF��4 iF��4 iF��4 iF��4				 G� G� G� G� $Y $Y $Y $Y �º�8�� Ë��� 7�8E19:   

< =: =%  $Y =�G� =, Y =� D E  *¿�2& T G�� =� ***   =�GÁ�=Á  ̀���} ; �=Á�=Á  G   G7� =�2&�  
 	 $�&  $2& �Á�Á Y� =�7��  

���� − − − − ̀t���� D�+J D& ̀t���� D�+J D& ̀t���� D�+J D& ̀t���� D�+J D& , =XE GP��6 ;    � �J�  $ ��*� =E $A� $ ��*� =E $A� $ ��*� =E $A� $ ��*� =E $A�     =��Ga =��Ga =��Ga =��Ga �20 	 $�& �A *�E =:� ��21  
7%e� N,�O�7%e� N,�O�7%e� N,�O�7%e� N,�O�    ::::        

             $4 G �Ì� G�$� =� $Y =� =� =� *� GY − =X *�$F =� * �Ì� = GÍ =A −  G �Ì� =7� *� =A �D=&☺  =7 =6 :» >t=& =� $�� $±=4 R9 *�
 =A �F��  =��Ga $±=� =\ =�=a ,  �̀� *! $±=J =� i�� =2  =�$� =l=� =2 Zt �� G: G; ¾ =7 =8 =a =7 =6 :» - , *V=� $�=& *P® ���� =%

 $l=� =2 =� G2  =�G�$� =8 =� - =%  =�G� $� =�$�=& G±$³=& GÎ =� =\ $Y G� $±=®� =E=� =a , =�G� $� =� $A=& G±$³=& =- =% , =��G�
 G£ $A= $e�¾�22  

 − − − −    N,�O� �¥N,�O� �¥N,�O� �¥N,�O� �¥::::        
    =% =�A  *N,�O� �9:  Zd ,�%�4  M�� Zt  $F� =� *�,�%A    $��4A =�  , *<E�J �,�%A ;%  $Y�  d�L2

 *T F��% ,£Ae�  =XE =E~  =�  M9� �%�F�� =4 $±  >t &���  M�: r�l4 Zt , $�&  ��a ±�\� iF��% 
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 G4 =l =� G� =�   , =\%e� Î � *
 ��: .: £A e� q �L2% £A � *<��� N,�O� ;%  $�6 V,�c <
 M�C� t , $�2 V,�c% Gl =� Z
 �� Wo4   %&  ZI�¥ *�: ¨% ,  GN,�O�  *�, |7  5�& MD  =t &�0�  $±) E 

 *� $l ̀��� %k M)X MF�� ±�\�  M�C� r�l4 A t�23   
 − − − −     ��-� ��-� ��-� ��-�""""    ;;;; " " " "N,�O� ;N,�O� ;N,�O� ;N,�O� ;::::        
    $_e� *<  iF�� ;	; � $D&  =D�+J  ̀��a�¨  M-k & = M� = =© N,�O� �9: ;   $±�  �\¡ iF�� ,

 .F���� 7 6 ,<������% ����l�� �:%»»»» *P��6 	 M�: ;t � , $�& } ;® $� M�: D $%& t  M�: r�l4t �
 *P��6 	 ��a ±�\�a � $�&  G4 =l =� G� =�     ¾¾¾¾24 �b� � Y4� 7 6 : =BJ �� =Y  *N,�O� �9:  7X����	; �

 M��� ̀� ������ 5� =.g\  � �:% ,<  M,�^F�� ��E& 5� ,Q,Q��� D¡�8�� ; T�%A% ��% ,�
V,�8�� �����% ,N,�O�%25 � 7X��� a	; � $��@�0� ; 5� K,L�� N,�O� Y� 

 <������% ����l�� iF�� , ><_ 2 t&��� I�9� N,�O� iF�� D�+,%  M�: d�� r�l4 t
 $±JXa  ��l�2  *! ̀��   , MF��  ��!e ±�\�aA , �:%  P��k r:~  �  �9: <,%�J ; ;��8��

N,�O� 26  ,/ ��+��%27  ,/�8l���%28 �  
 − − − −/ ��� N,�O�/ ��� N,�O�/ ��� N,�O�/ ��� N,�O�::::        
 » $Y =� Z� $� =� GY$4 G� G� =� $Y =� , Z� �6 =% Ǵ =& GY$4 G� $� =� =7 =6 , *P$F =� * �Ì� = GÍ =A : |.G��F�� =j =!☺ 

 =7 =6 ,  =�$F G� =� =! =: .G� ��� G£ $A=e G4 =d� *�=, $D=& *T =� $+=, =� *: =% , =� �+ =�G4  =³ =& =% G/ *�� *�=, : * �Ì� *V =2 $�=,
, =j � =� $g =� =Y$4�  *±$�*6 : G �Ì� =7� *� =A  =, =7 =6 ? GP R� *E G¤ =XG4 GÏ%*& ,  : *±$�*6 , =- :  *� $� ��� =a?  =7 =6 , :
 *±$�*6 , =- : *N*�|���?  =7 =6 : $Y G� > $W =\ =j =�GF $�=& =b=� =Á =A =% =� =�=J $D=& =b�)Gk , >WG� =E *N*�|��� =% , *N*�|�� =a

 =& G; =ª �F�� =D� *g �g =+=� =, �̀ =� =� $V *� =� =�=J $D=& , >�=6 =� =_  = ��G¹ =a  Z� =8 =g =) $Y G� =± $8 =g$³ =& =X $� =� =b�)Gk =% , $VGm G�$È
 >ª =) =bG4 =�Gg=�$F=� =a , =b =�=a $� =, $D=& * �Ì� i =l =� =% , =bGÐ= & =� $�� G; =�Gk  =� *�=a $� =J .G� ��� *� =� $8|��� i�� =2

 Gk Z9Gµ =� $�=, *P =� $Y *+=, $ =¬ =% , =D% *� =\¡ =bG4 � =Ñ*, =% �-  >�=F $4� ¾29�  
 − − − −    N,�O� �¥N,�O� �¥N,�O� �¥N,�O� �¥::::        
   *, G� *W  *N,�O� �9:  *K,L�� k Z��) �  �½ =D E    7����� ��� ; D���l0�☺ 
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 *o��, =D�  G� $Y  =Ò G |W  $a& =B G<  *8�� *� �� �k d 4 , Ḿ  ^f�� �9�a  � 6% ´& Y4 ��� <���� − 
 = GÍA PF� �� − �® �X �º2&   =·\% ,£�0� <8�4  $D&  =D�+,  *�!& *P  $�6  =)� =&A   �& $D  *, = GÏ� 
 $.���4  G� � GP  ̀�6�_ GP�ÁA�� N���� Çs,% , =D~��� a ,  �.�F�� ☺  $V�a ,b�~  $D~�,  *P� ,

 $V�a ,KfF�� ; P)~��� a  $D~�,  *P� =D~�a N���� ; P)~��� a ,  *P� $�6% ,  = ��4  *P�  |.�F��  M5_ 
 =I����� ���l0� �� l�% V��% P��� ��  =�!e�% � * ^�, �9�  *0� =� =f R� =�  $�� =º  $�6 GPJ�� < 

 $°8a  , $<4  *P4 ��Á  B̀È& ̀F� ; P�ÁA%% T�-%& Ç�J ;   GY� i  Mi�2 ,�! O�% �Ó�l0�  $�� 
 ̀���l4 �6�f�� ±) E Mi�2% ,  GVa ;  ��B, .��� ��8���  GP�!%� o��,.  $!%  p =P ��30�  

 − − − −     ��-� ��-� ��-� ��-�""""    ;;;; " " " "N,�O� ;N,�O� ;N,�O� ;N,�O� ;::::        
 MDk  =� =~   =r:  GP��k  � *¥ � *�  N,�O� ̀�a @k  �k M���_e�% t ^F�� M��� 1�2 ��-� ; � 

 P��6 ;☺ 	Vm�È& ; � $�&  ,Vm�È�4& $% .F���� �E~ XE iF�0� : MK+� 4 D�Ó�l,  j 8���
Vm�È& ;31 � =~  � �:% =E *T�  B̀È&/ ��+��  32  , $�O a *1 	; � j ��� iF��4 j ! ,  � �9:%

 =�A% F��  M�a�+�� � ,� � Y4�%b�  �: n��%& MD  =6 $f =� *: $V  M�& j ���  ��a� ��� ; *<fJ    �k
 =�� j �� 4 7��g0� Gf �? iF�0� � �9: 5�% ® =a	 Mg+�, *gD� � Y� ~�\�� �,�8J 5�	 MK+�� �

 $ �s�� �: �9�� *Ç Z9µF�2 iF�0�% ,  =D�Ó�l,  |g+,  � ª F�� *� $V  $È�4 ���� Y� $Vm�33�  
N� ��� N,�O�N� ��� N,�O�N� ��� N,�O�N� ��� N,�O�::::        

   » Gº=³=& $Y =� R.G��F�� $Y =� *P$F =� * �Ì� = GÍ =A ZbG� =� GY$4☺  =� =! =% GP�Ga �Y *E $Y =� >¿ =�=Á =7 =6
 =� =2 |�G *¶ =- =j $�= $0� �rG *¶ $D=& =% ,  = *�� =� G�  � G½ GP$� =�Gk �r =2=&  *P *�� *� =A =% * �Ì� =D� *+=, $D=& ; GD =X, G $�� =t =% *P

 =T =� $+=, $D=& =% , G � GÌ �-Gk  GA �F�� G; =1 =9 $8 *, $D=& *T =� $+=, =X =E G� $g *+ $�� G; =�� *� =, $D=& ¾34  �  
 − − − −    N,�O� �¥N,�O� �¥N,�O� �¥N,�O� �¥::::        
    *N,�O� �9:  *, =� * R� �� t��Á  F� M��� <� +�� DX,�� r�6 ; v�� *,% ,D l) =� * M�   �

 $c *f *<  GP4  =b�J  *��J�0� GP�a% ,  =2 '3 ^��� 5� R���� ��� ��� l�� d gf�� T9p  tA Ák% ,
 M�^0 �g� ��� >�S& DX,Ô�% , ���fc ; ������% , ��  >V�n�  MD�E i�2 ºgF�� ;  *P�2 _ 
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 =��~  ̀µ�} *���   ̀�� ̀��2   $�8a , �  ��} =P �� $·� 4 DX, *O� j *, �9�� �� $� =� *V35 , *t%�^a �� DX,
 =4 X�a = �� ☺  ����J *r  R�^��� Z7 f\ ¿��4  M%& , =C M��   GP���A% �� �  *N��J .���  5�

 7 ����& T���% , M��% ,P�_ �� Y� j ��)-�% 7����� �☺  M���J *r  =� $� =b 8,�� GP 
 |�]���% M��  ��) Á% ,P6�\�4   \ � ���� �� ̀�f  *E  ��� Á% ,� $� $���� T *+E �g+�� ; t� $� T

 '�2 �:% ,A F�� ; Tj 8�k  ><_ a  j Fg��% Ç�C� �4 ,��g��% t �F��%36�  
 − − − −     ��-� ��-� ��-� ��-� " " " ";;;;""""    N,�O�N,�O�N,�O�N,�O�::::        
     M��� 1�2 iF�� WlgJ ; 	; � =~ =: =r  MD& �k / ��+�� 	 *���, �g+�� ; � iF��4

 $�& A ��8��-� 	 |�8�l, �g+�� ; � ,,��J% *�  *���, <�g��  j ��)-� ���+4 - 1�n�� �ÓÕ4
	�k�37 ,  �8� �6% b�~ º+� �&A .F���� XF�4 =r ~  � 5� r:k�� 6 / ��+�� P��:  »
% =& $D  $���� T�+,� � $D¹a  $�6 =± : $D& A���0�  *, =8 =7  : =� �  *� ,P��k =� M�- �¹4 � 4g. ±�6 , : 7 6

/ ��+�� : ��@ �6 =Y  �³�E ,A��8��-� iF�� P�a *P 7 6 : ̧�8�l� ���, D& �9:% ,P�a �
 |l�J >K MX)k% , :iF��4 �9: ; :� �J P��6 ; XE ,�k: �  $%=& $%=& $%=& $%=&     �D *�� *�=� =� �D *�� *�=� =� �D *�� *�=� =� �D *�� *�=� =�     G; G; G; G;     =FG��� G� =FG��� G� =FG��� G� =FG��� G� �38 , $�& 

JfW �D  �k M�� =F� 39 $!��� �: �9:% , *P  $6e� *I� k N,�O� �9: � �� ; ��f80� iF�0� �
 M���F���40 � �J P��6 Wn) �9:% :� $�% |� =�=a $�% |� =�=a $�% |� =�=a $�% |� =�=a     $V* =m G�$È=& $V* =m G�$È=& $V* =m G�$È=& $V* =m G�$È=&     G; G; G; G;     $V G� G:� =�$a=& $V G� G:� =�$a=& $V G� G:� =�$a=& $V G� G:� =�$a=&�41V�:��a& �k $�& ,�42  

2222 − − − −     1�2 1�2 1�2 1�2""""������������®®®®j j j j :":":":"        
 '(�Æ 1�2 �- 4��� V >
  M��� <��� =~ �6% , =E =� iF�� L� �Á�Á  C ����0�43:  

&&&& − − − −� f���� f���� f���� f���:::: D 4Ö �:%  ��) �� <_& �:% : M.8�82  �^)	& $� =l $+ *±  $�O� =< ���4 �
 $�& & $Ó =f =��8 M�� �% ,P4    �^)	 *dA��  Z�,Q4�,  $�&  = f���  Z�@��4 �A%��  *�8, *I PF��  

IIII − − − −�,������,������,������,����� : : : :,k ; tQ�C� 
 8� ��� 8�� .:f® M��� <�g�� iF�� 7 4 7��g0� �k 
�® P
��6 �^)®� �J P: �  =r =: =~ =r =: =~ =r =: =~ =r =: =~     * MÌ� * MÌ� * MÌ� * MÌ�     $V G: GA�*FG4 $V G: GA�*FG4 $V G: GA�*FG4 $V G: GA�*FG4 ��44  

¼¼¼¼ − − − −�) ���-��) ���-��) ���-��) ���-� : : : : �^) <�g�� �Ó¡ 5� ��\���� .:	V�8� 4 ±��E � %	K�l� 4 ±4Ö �
� �J P��6 PF�%: � GV $lG4 GV $lG4 GV $lG4 GV $lG4     G �Ì� G �Ì� G �Ì� G �Ì�     GY= $© ���� GY= $© ���� GY= $© ���� GY= $© ����     GV� G2 ���� GV� G2 ���� GV� G2 ���� GV� G2 �����45  
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���� − − − −<������<������<������<������ : : : :�@�� ;  �� � ?�fJ .��� .:� �J P��8E 
���  �: �  $V *+�)Gk $V *+�)Gk $V *+�)Gk $V *+�)Gk     $V*� $�=�=̈ $V*� $�=�=̈ $V*� $�=�=̈ $V*� $�=�=̈    
 $V *+ =l *g³=& $V *+ =l *g³=& $V *+ =l *g³=& $V *+ =l *g³=&     *V *EG~ = RÒ G4 *V *EG~ = RÒ G4 *V *EG~ = RÒ G4 *V *EG~ = RÒ G4     =< $�G�$�� =< $�G�$�� =< $�G�$�� =< $�G�$����46  

ÊÊÊÊ − − − −��2 f0���2 f0���2 f0���2 f0� : : : : iF�� �&	�� �� �J P��8E :� $�=6 $�=6 $�=6 $�=6     *V *Ej =! *V *Ej =! *V *Ej =! *V *Ej =!     *7� *� ���� *7� *� ���� *7� *� ���� *7� *� ����     R = $O G4 R = $O G4 R = $O G4 R = $O G4�47  , $�&  ��
 M O��  
%%%% − − − −��a�n����a�n����a�n����a�n�� : : : : iF�� �&	; � � �J P��6 �^) � $� =8 =� =% $� =8 =� =% $� =8 =� =% $� =8 =� =%     *V *E = =Â=) *V *E = =Â=) *V *E = =Â=) *V *E = =Â=)     * MÌ� * MÌ� * MÌ� * MÌ�     ZA $�=�G4 ZA $�=�G4 ZA $�=�G4 ZA $�=�G4 ��48  
���� − − − −7����7����7����7���� : : : : iF��4 .:%	7�4 �ÄXO� P��8E49:  

 =±$� =� =a  G¤  GVG Gp  �̀ $�=6 � =~k  ��*�GE =A ***  ��|F =}  =t =A =� G��  )̀ =� $�*a  =) � $E *A =%  
���� − − − −��4 80���4 80���4 80���4 80� : : : : M��� j ��� .:�^) £���e�% DXSe� 5� ��\�	 :  $,s}� *±  =ª�g�� 

 $Ó�4 ZK��  
���� − − − −t�% �0�t�% �0�t�% �0�t�% �0� : : : : iF��4 .:%	 $Y� � GP��6 �^)  � �J :�  $7=� $� =a $7=� $� =a $7=� $� =a $7=� $� =a     GPG4 GPG4 GPG4 GPG4     ̀�WG� =\ ̀�WG� =\ ̀�WG� =\ ̀�WG� =\ ��50  
ÇÇÇÇ − − − −j����-�j����-�j����-�j����-� : : : : iF��4 �&	5� � � �J P��8E� *P$F =�$� =J DGk $Y =� GI =�G+$�� G< $:=& $YG� =% *P$F =�$� =J DGk $Y =� GI =�G+$�� G< $:=& $YG� =% *P$F =�$� =J DGk $Y =� GI =�G+$�� G< $:=& $YG� =% *P$F =�$� =J DGk $Y =� GI =�G+$�� G< $:=& $YG� =%

 =b$� =�Gk GT R� =×*, ZA =�FG8G4 =b$� =�Gk GT R� =×*, ZA =�FG8G4 =b$� =�Gk GT R� =×*, ZA =�FG8G4 =b$� =�Gk GT R� =×*, ZA =�FG8G4�51  ,A �F6 5� �&�  
7777 − − − −3������3������3������3������ : : : : iF��4	Y� � M�B������� �J P��8E �: �  *I = $L=, *I = $L=, *I = $L=, *I = $L=,     = Gp = Gp = Gp = Gp     *� =� G� *� =� G� *� =� G� *� =� G�     G �Ì� G �Ì� G �Ì� G �Ì� �52 ,  $�& 
 �F��  




 − − − −Vl8��Vl8��Vl8��Vl8�� : : : : MY��ae � 4 �^)  � *<_& .:% Vl8�� 1%�2�  
DDDD − $D& $D& $D& $D&     iF��4 D�+J iF��4 D�+J iF��4 D�+J iF��4 D�+J				�k�k�k�k���� � �J P��6 �^): �  $�=6 =% $�=6 =% $�=6 =% $�=6 =%     =Y =l $2=& =Y =l $2=& =Y =l $2=& =Y =l $2=&     =́ =́ =́ =́ �53  , $�&  �¤k�  
    L� �4���� iF�0� Yl2 ª �� �E~%54  , P��6 �^) t�� �Q�� .:% ,��E���� .:%
� �J :�  =- =% =- =% =- =% =- =%     $ �� *8$� *J $ �� *8$� *J $ �� *8$� *J $ �� *8$� *J     $V *+, G�$È=�G4 $V *+, G�$È=�G4 $V *+, G�$È=�G4 $V *+, G�$È=�G4     =�Gk =�Gk =�Gk =�Gk     G� =+*� $����� G� =+*� $����� G� =+*� $����� G� =+*� $����� �55  , �,�8���%	 *8�J -% ��&V+,�È��  
 − − − −     M%e� N,�O� M%e� N,�O� M%e� N,�O� M%e� N,�O�7777::::        

 R.G��F�� GY =� , GP�Gu =& $Y =� =t =� $� *4 ´& Y�☺  =7 =6 » :  $%=&  =) G� G! =l =� $Y G� Zj $ =¦ G; �� =� $Y =�
 X̀G� $l *� GP Rg =+G4 $� G8 $� =, =- , = GC =fG) =5 =� $9 *\$�=� $� =a , Z<$�=FG4  =FG6 � =� $�=&¾56�  

 − − − −    N,�O� �¥N,�O� �¥N,�O� �¥N,�O� �¥::::        
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 MF�� *<�  Ml�� .: *, .��� 
 � =�� X̀��� D�+J  �a���&% , p i ̀�8�6�   *P��fJ X�a 9gF)  Y�
%  p D l)-� bl�& �~¹a ,i��0�i=6  =ª F��  �¥ =: �9+:  �E�J �~k% ,  X�4 *�a $×J G~�2& � ̀� 

 M4A ,ª F�� Y� >�2& ��, X  Z��Ø4  *P}�]�a $%& ,  |��,  *<!��� �, �9�� .:%  p bl
 B̀È& V�}�]�a �+l½ W� �2��g�  � B̀È& b�~ <��% MÙ���   B̀È& P���% , ,��l����  

 |<+a  Zj¦  *, G~× *, ���l0� � =� R! *P  |.�F�� ☺  *���,%  $D�4  �F��, =� *P �� *D l)  MDe  =�,~& 
 M�C 4 ±l�� ���l0��F�57  

 − − − − ��-� ��-� ��-� ��-�""""j ���j ���j ���j ��� " " " "N,�O� ;N,�O� ;N,�O� ;N,�O� ;::::        
e� *<_  5�  ���-� j ��� ;�� ̀j ��� � f� & =D E  ̧�8�82  & $
  ̧,� � M-k ,   M³& �2  F

 =��F4 ��8�l)  M���F�� N,�O� �9:  *�!�% =D% & MD  *J �9�� iF�0� *T��g  GP��6 ; j ���  M5_ �� 
 M��% P��� V	 G4 =F $� Z< � $�& ��2 f0� �:  iF��4	�� �8�s $�& ,��� O 4 �) 	 =� $Y  ���  ̀�2 f�  

 $�F��< � ,��� ±l��% b��6 ; j ��� <�� P�a j   −  Z�,Q4−  M�¹a� f�Ô�  58 $D& Y+�,% , 
 <�F��  ̀+l½ A M�8,�59  

 $�6  �()  M�& 5� �LÆQ��   − j ��� −  *, $o GF $F� i $Y�%  �  *̂ f� 7 O�% ,7 O�  p�
 M�80� ��6�� A%��0�% A �� Y� A60�   

 >?@�% �:  � �9:%  MA �� �,�8J ; N,�O� �9: ;  A%��0�%	 Z<�F4 �7 O 4,  $�&: 
	 =� Y� ��  Zj¦ ;  $Y�  $%&  )�! l� & =7 2  F6 ���  ̀��) P��2 f�  $���a *\ $9����  Wn) �9:% ,

 � �J P��6 :�  $°G� $:� $°G� $:� $°G� $:� $°G� $:�     Z
=� =lG4 Z
=� =lG4 Z
=� =lG4 Z
=� =lG4     �F R� �F R� �F R� �F R� �61 *P�� $�& ,62  
 − − − −/ ��� N,�O�/ ��� N,�O�/ ��� N,�O�/ ��� N,�O�::::        

 =t =� $, =� *: Ǵ =& $Y =�  .�F�� Y�☺  =7 =6 *P�³ =& »:  =� =a |�=O� ��=� $}� � =~Gk �% *� G�$u G4 =t �� G} �DG¹ =a ,Gt=� �f� 
 =V�F =� =! G?$� =a $Y G� R�=O� ¾�63  

 − − − −    N,�O� �¥N,�O� �¥N,�O� �¥N,�O� �¥::::        
 *, $� G} *�  |.�F��  ���l0� K,L�� N,�O� �9: ;k�� � $4 *� ��  *n� 4 $� M�} ; � M�O� t ,
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��% $4 *� ��  Mf�� W\�J $D& �k t�  =��,  *, ,±6��� =8 *7   $u& =�� k =<\� �~ ���� ;,  $̈ �E =� =� k �~
 =� =\ *�a ,tW�n�� ; < $l =� =̂ |r  *W\�J  *n�� $� $�6 5� � M�} ; V���� <:& A��[ 7 M�O� t  �k

 $D&  ±6��� ��, ,�:��� Ø+F,%64�  
 − − − −     ��-� ��-� ��-� ��-�""""j ���j ���j ���j ��� " " " "N,�O� ;N,�O� ;N,�O� ;N,�O� ;::::        
 M)k =�2  F  *K8)  GP��6 5�  M5_ M��% P��� ��  V	 Mf� 4 �%��u&t� � *��)  1�2 j ���
 M��� l0� <�g� 4 ���	 *��u&�% � A%��0� V�- 4 ����0�	 Mf��t� � $�6  �7�  T F�� 5�
e��� �_ $D& Y+�, XE ,� f�  *�, �7  *, �9�� iF�0� �9: ,TW� 5� $g =� *V  Rl�� Y� =� � 

 M(F��  M���F�� =K��\� �6% ,  *��� *jX�  $�8a Y��a  =E~ =�  =6 .F���� $� =7  �8�82 ; �LÆQ��
�� $4 *7�\��� � �� ���� ; , �,����� j ���% , iF�0�%k $� =\ *7   Mf�� *,% ,���� ; t� =8 *7   T F��

� $a =� =:������ ±6% ;   � =E~% =�  $È& B̀��6 ;   GP ☺ 	 Mf� 4t� � T F��	 R\& *�� �% �F 
�Y,��� G6% , =<�  $È& B̀ $u& iF��% ,t���� j ���   *�� �%& R\ *�%�  =5���� <��� �G� $B65�  

a *j ��  k =~ $D  *Y+�, & $ *c D =� *<  G� $Y  M���Es�� ��F��� 7�\ M(F�� ; t�A���� �  M���F��  5�
 M�& M���   >� e� iF�0� 5� M�_ �� �:%  C $�& ,� f� k $� *� f & t�f�� j�� −  t�_

��n��−  $4� 4 ��� ,  :W\�J%k M�} Ø+FJ �2 � M�O� t �A ��� ?�a ; j ! XE�66  �9:%
 *��, X�a �:�0� % $Ae� iF?!�  =XE *Y+�,   $D&  ̀t���� D�+J  ̀�,�! iF�� r�¢ �a $<4 ,� 

 *, =× RE *�  *,% =8 R� M�E ����� ; 
 ��� iF�0� � �67 ,�� iF��  F: �:% $4 Mf� 4 � ��  :W\�J% ,t�
 
�+�� �,�8J D�+,% ,±6��� �9: �k	 $u& *�� Mf�� �%t� � $�&  ±6��� �9: ;  :��\�&

�� ±6% $4� ���  
3333 − − − −1�O�1�O�1�O�1�O�    """"5�5�5�5�:":":":"        

 M�! 1�2  M�_&  |�Ú ��)XÁ P�) �� ��}&% ,��B0�% �: n��:  
&&&& − − − −j����-�j����-�j����-�j����-� : : : :e� iF�0� �:% M�_ e�% $} *�,% ,1�O� �9C �� |7  5�& MD  V�-�

 $�6 P4 A%��0�  =% =6 =�  *P6�a  <�6 �9�� iF�0�	5� � ̀��6% ̧�8�82   ¥̀ ��   � , GP��6 �^) 
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� �J :� |< *E |< *E |< *E |< *E     $Y =� $Y =� $Y =� $Y =�     =�$�=� =� =�$�=� =� =�$�=� =� =�$�=� =�     =a =a =a =a ZD  ZD  ZD  ZD  � 68 , $%&  ̧,� �� �J P��6 �^)  : �  =b$�GJ =b$�GJ =b$�GJ =b$�GJ     *< *� |��� *< *� |��� *< *� |��� *< *� |���     =F$� �B=a =F$� �B=a =F$� �B=a =F$� �B=a    
 $V *� =B$�=4 $V *� =B$�=4 $V *� =B$�=4 $V *� =B$�=4     =5 =� =5 =� =5 =� =5 =�     Z3$�=4 Z3$�=4 Z3$�=4 Z3$�=4    ��69  

IIII − − − −��a�n����a�n����a�n����a�n�� : : : :� �J P��6 �^): �  =< =\=� =% =< =\=� =% =< =\=� =% =< =\=� =%     =�=F, G�= $0� =�=F, G�= $0� =�=F, G�= $0� =�=F, G�= $0�     =5 =� =5 =� =5 =� =5 =�     G� G2 G� G2 G� G2 G� G2     Z�=� $g =� Z�=� $g =� Z�=� $g =� Z�=� $g =�     $Y R� $Y R� $Y R� $Y R�     =�G� $:=& =�G� $:=& =�G� $:=& =�G� $:=& ��70  
¼¼¼¼ − − − −t�% �0�t�% �0�t�% �0�t�% �0�:::: �^) : M�� ÍA �~k  *A ��ue�  *A �¥e� rB� $�& ,  : M.F� ÍA�  
���� − − − −<������<������<������<������ : : : :�^) : =Yl^0� �+}�  Ga E% ,P) l2k 5� $µ *P  GP��F_ 5�,  $�& : ,P) l2�

 G�% =f GP��F�  
ÊÊÊÊ − − − −��2 f0���2 f0���2 f0���2 f0� : : : : |��� �^) & $D  M�2 5� 7 É� 79�J *P� b GP��k b�! 2% , $�& ,  =��  M�2 b

 *P��  
%%%% − − − − $D& $D& $D& $D&     iF��4 D�+J iF��4 D�+J iF��4 D�+J iF��4 D�+J				 G� G� G� G� $Y $Y $Y $Y����  =�^) � �J P��6: �  ><$, =% ><$, =% ><$, =% ><$, =%     =�Gg Rg=� *�$� R� =�Gg Rg=� *�$� R� =�Gg Rg=� *�$� R� =�Gg Rg=� *�$� R�     =Y, G9��� =Y, G9��� =Y, G9��� =Y, G9���     Gk Gk Gk Gk� =~� =~� =~� =~     $ ��*� =� $E� $ ��*� =� $E� $ ��*� =� $E� $ ��*� =� $E�     =5 =� =5 =� =5 =� =5 =�    

 Gª �F�� Gª �F�� Gª �F�� Gª �F��     =D�*a $�=� $l=, =D�*a $�=� $l=, =D�*a $�=� $l=, =D�*a $�=� $l=,�71  , $�& ª F�� Y��  
���� − − − − iF��4 D�+J D& iF��4 D�+J D& iF��4 D�+J D& iF��4 D�+J D&				j ���j ���j ���j ����������� � �J P��6 �^) :�  > �G8 =2 > �G8 =2 > �G8 =2 > �G8 =2     =5 =� =5 =� =5 =� =5 =�     $D=& $D=& $D=& $D=&     =- =- =- =-     =7�*6=& =7�*6=& =7�*6=& =7�*6=& �����72  

�& : M-�4 7�6&�  
���� − − − −Ç�A���-�Ç�A���-�Ç�A���-�Ç�A���-� : : : : b��8E	 >D�a  *<\�, -  MF�� Gj�l� �  GP��F_  M³& 5� *P  $�, - *ª�  G� $Y 
 G�©A  G���73�  
 − 7%e� N,�O�:  *�� = GÍA ���l� Y4 P������ Y� � �J PF� : 7 6 : » M.��F�� *±Ó��
☺ :� �J �� �k |r2& G<���� |�&? 7 6 : ��6% 5� *t� �f��� ±�6 : |�& VÁ? 7 6 : |�G4

Y,�� �����  *±�6 : M�& VÁ? 7 6: �� <��� ; *� ���� 7 6 : M�2 =Á $�� ,Yp .F  =��� =Q $� *J *P 
 =Q� =� �/ ¾�74  

 − − − −    N,�O� �¥N,�O� �¥N,�O� �¥N,�O� �¥::::        
    =� =� =7 � Y4 �� ����l =7��A ��  $Y� ��  Mr2& e� 7X�kT�F�  ��Ba&% �� �, 

 *_�2 D�+�� *P  GP���  M�}& *P�, F�% ,  GP4 & =�E *P4 !�a ,  7�����☺  MD�4 e� Mr2 e�% =<Ba 
 ̀�!A� e�% =��E  ̀4 ��Á *t�f��    ��6% 5�75��  Mf�� ±�6% �~¹a6% ; t� $±) E  ��  Mr2& k �
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 G� �� $Y  G�  :W� $�e� Y7X76 � MVÁ  =� =Ó� *P  MX� ���l� Y4� b�~ �,  , =7 8a  *P� ☺:  M�4 
Y,�� ���� � MVÁ  *PÓ��  MX� M.�F�� 7 8a ,b�~ �,  ☺: �� <��� ; � ���� ����� 7 6 :

 =a =n =��  MD&  *���¢ �Á����  MD& ;  =� $Y  =a 2 =Û  =D E  ����  = GÉ&  :���   =Ûg2 =�% , $Y  =@ �� =� =D E  � 
 = GÉ  :���  & $@ =���77  

 − − − −     iF�� iF�� iF�� iF��""""5�5�5�5� " " " "N,�O� ;N,�O� ;N,�O� ;N,�O� ;::::        
 *I��!  M.�F�� ☺  $Y� ���l� Y4� 7�×� 5�  Mr2&  <����k =j ! �� �  =�Æ ` =Â �
  g̀ R̈ =� *�% $�2 =1  M��� 	5� � P��6 ;	 Mf�� ��6% 5� t��a ,® 	5� � ����� T9: ;

 M���-� $�, � *�F�� % �: n��  : j����-� �:�  .F���� 7 6 : » *P��6 	 ��6% 5� � 7X����
 MF� 4 5� �ng� �nk �k |+����% ,±6��� 5� j����-� t��A 5� Y& M�& ;  ����  ZjQ!  G� $Y 

 $!& �Q G� =�  ¾�78  
    =~% =�E  `-��6& /�8l���  ̀�g��Æ  1�O� �9: ��-� ;k $~  =7 6 : » *Y+�,% & $D  =D�+, 

& *T9\  �ng� Y�	5� �e M�±6��� ��[ 5� j����-� Ü�8J   , * �����a  M%& *� *P�  7 6
TW�% .���8�� : *P��6 	 ��6�� � M���7 �8���� 
 ,� �J P��6 <�� :�  �Y *:� *8R�=�=a �Y *:� *8R�=�=a �Y *:� *8R�=�=a �Y *:� *8R�=�=a     �YG Gq ��G�G� �YG Gq ��G�G� �YG Gq ��G�G� �YG Gq ��G�G� 

�79  $�&  M�� d��8�l�,Yq  G6% =<� j���4�� ,� �J P��8E: �  =& GVG6 GVG6 GVG6 GVG6     =t=� �f�� =t=� �f�� =t=� �f�� =t=� �f��     GÇ�*� *�G� GÇ�*� *�G� GÇ�*� *�G� GÇ�*� *�G�    
 Gº $� M��� Gº $� M��� Gº $� M��� Gº $� M��� �80 � G6% =<�  $�&  ��6% ;�� ¾81   =) =� �& �D  =J �9�� iF�0� *� |7  GP��� 	5� � �:	; �
 M�a�n�� MDe �  >1�¨ ±6���  p�82  M.�F� a☺   ¶ |3  Mf�� 5�  ��6% ; t� , �:%& Mr2 

e� G� 7X� $Y  ̀j ���  :W�  M%& ; D E&  ��6% 7& $%  ;& FS� GP-�% ,��s2  Y�k 8,�  �¡ �\
 ±6���& $%  GP!A \�83 � �J P��8E �9: :�  =< =\=� =% =< =\=� =% =< =\=� =% =< =\=� =%     =�=F, G�= $0� =�=F, G�= $0� =�=F, G�= $0� =�=F, G�= $0�     =5 =� =5 =� =5 =� =5 =�     G� G2 G� G2 G� G2 G� G2     Z�=� $g =� Z�=� $g =� Z�=� $g =� Z�=� $g =�     $Y R� $Y R� $Y R� $Y R�     =�G� $:=& =�G� $:=& =�G� $:=& =�G� $:=& �84  ,

 ��:& Y� Z��g� ; $�&85  $g� *±6% �: �� $g =o�� �2%,V��2�s�� �2 �F,�0� < $:& �� 
0� �̀� �� i��� D E%T�2% �F,��86  

 − − − −    / ��� N,�O�/ ��� N,�O�/ ��� N,�O�/ ��� N,�O�::::       �� =D =� $g *� GY$4 GI =�$F *! $Y =� =7 =6 , R G� =�=� : G �Ì� G7� *� =A =� =�  =F$� �̂ =@☺ 
 *V *:¡ =A , =1 = =Â$)� �X=� =a ,Gt=� �f�� =<$� =6 $V *: =, =̂ =@ �� *̂ =4 =~ $�=6 >ª =³ *& � =~G¹ =a , Z
 $�=, =d� =~ �̀=� Ĝ $@*&
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 =8 =a ,Gt=� �f�� =<$� =6 �� *̂ =4 =~ $�=6 $V* ��=& =V�� =� =% GP$� =� =� *�� �5 =_ |.G��F�� =7  :»  Gt=� �f�� =<$� =6 =?=4 =~ $Y =�
 G �Ì� GV $�� =5 =� $?=4 $9=� $� =a  =F$� �� =_ i�� =2 $?=4 $9 =, $ =¬ =D =E $Y =� =% ,� =� $\*&  = =� =+ =� $?=4 $9=� $� =a¾�87  

 − − − −    N,�O� �¥N,�O� �¥N,�O� �¥N,�O� �¥::::        
    =, $� *��  M.�F�� ☺  N,�O� �9: ;4e� �^�4~ �^�49�� 5� ���l�� ��^@ , .���%

 = =c �� =�  *�6% =� $�4   =�  Mf�� MDe ,t�  $4~ =̂ =� Mf�� <�6   Gt�  =-  *, =� |�  $@& ̀��^  , $<4  =.:  >VO  *, =g�F *�  G4 GP ,
 $%&  >VO  ��6 =� *P  GP�:e�88  

 − − − −     ��-� ��-� ��-� ��-�""""5�5�5�5� " " " "N,�O� ;N,�O� ;N,�O� ;N,�O� ;::::        
    =E =X >1%��� �:   MD& 	5� � ZD ��  C  M�� >t M�_e� iF�0� �: j����-�% ,  $Y+� , C 
 $<: ,L�� N,�O� �9: ; *�, K |7  GP��6 ; iF�0� �9: 5� ☺ 	 $?49��a  V�� 5�
����  =� =� =£  =/ �� 1�O� �9: ; .F����  M�� ̀t  , $F� =���2 f0�    $%& , j ��� iF��4  $~k , 
 =7 6 :» $V���%  MD&  $6% =± e� $�4 ��^@ =�  Mf�� =49, t� *̂ =� ̀�)%�8�    $l�� 4 MDe ���  =���E 	5�� 

 *: =F��2 f0� iF��  ��a    =XE P��6 ; 	 $rEA� �� V�� 5� � , $�&  *� =f G2  ̀��� V� 4  ��� 
 $�& ��%���� 7 6% :�� V� 4�  $�6%  =~ =E $� =) *T  � =7 6%  *3�4  *, - ª F�� =8 *7   �� V�� 5�

 MDe  R<E 5� � �J �� V��  $ =¦ Zj =,% , G� *�  G4 =X =~  =E $� *T )¾89 � *��)% �� $¥ ; �%�F�� 
 � G2 GP 
"� ?�^_V�l"  =� =� =£  $A& ��4& $% ZP!  $�O� �9: ;�� 6 T F��% 1: » =6% =7   *<��¶ Í 8�� 

 $A& =��4 & $% *! ZP & , *�2 =:  & $D  =D�+,  *T F��  =49��a $? �  M��� iF��4 I ���% , T F�� / ���% ,

 $?49��a  G4 *l MF GP�^�4~ 5� �� ���l�4 N� ���% ,�� � k $̈ =� ̀A  ̀�g� Æ% 
��Ô� �  = G0 $Y  *?49, 

 =o� $W GT  =6% $� ̀� M���% ,D �����   *�4 �  =J | =� ̀E GP�� 4    =J% =� |� ̀F G4   G9 GT�E  =XE *,  =8 *7   $ G«  =�4 5� G�E ��, 
 $ G«% �� V� 4¾90  , M-k  M³& *P  �E& =�  MD& 5� 	5� ��� iF��4� j  » =6 $� *� *P ☺ 	 $?49��a  5�

�� V�� � $?49��a �,�%A iF��4 �:  �� V� 4 , $�&  ̀�� 6  �� V� 4 , Mf�� �: �9: ?�^
T F�� ; ¾91� �J P��8E �9:% ,: �  > �G8 =2 > �G8 =2 > �G8 =2 > �G8 =2     =5 =� =5 =� =5 =� =5 =�    D=&D=&D=&D=&     �- �- �- �-     =7�*6=& =7�*6=& =7�*6=& =7�*6=&     =5 =� =5 =� =5 =� =5 =�     G MÌ� G MÌ� G MÌ� G MÌ�     �-Gk �-Gk �-Gk �-Gk     � = $O� � = $O� � = $O� � = $O� �92  $�&

 ®a �� 5� M O� 7�6 >r!�%% > M����	5� � % ,j ��� iF��4	 > �82 � iF��4 ><��a
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W� �� 5� 7�6& - $D�4 >�� *8� $�& ,7��g� M��  ̀ M82 M O� *7 $�6 >7� *�� $�& , M O� 93 �
 ��-�a	5� � j ��� iF�� 5� $_e� iF�0� �: =� *I  M���F�� N,�O� ;  *?! $Ae�% X�a

 =) =� MDe �  $���� =�  ��8�, *I  =� �k $�e� T9p T- *� ��^@ $l G�� ̀F� G4   G9 $E G�  GP���  MQ�  M<!% =J%  , | =� ̀E  
 =J% =� |� ̀F G4  ®® GP�  

4444 − − − −    ���� 1�O 1�O 1�O 1�O"""" $%& $%& $%& $%&""""    ::::     Y� / ���� T ��� $�6% , *P��6  � 5� T��4  � *K��, K�� 1�2
<���C� 1%�O��94  �^) iF�0� ; - I����� ; *ÇL*J  M�& A����� r:9�%	 
 6

%� $�� $%& >�,� � ��2& Y� >�6�% <�g� a � I����� ; *ÇL*J  M�k 7 6 b� � Y4�  M�&
� *�  :��4  � MDe iF�0�% Z�2�% �<E MDe , GP�!e  p =Ý�! �9�� iF�0� ;  ���6  É >ÇA 

 GP� =�G6 ; >Ç�+�� X�F�95 ZD �� ��)XÁ ����0�  C =� =E =~% ,96 �A f³e� 
 �: Y4�  M�& ,
 .:% ìF�� L� $.FÁ�  C Þ2& $�8a    :  

&&&& − − − − W�]��� W�]��� W�]��� W�]��� : : : : <�6% r���� ��4 ��6���� .:% , C M�_e� iF�0� �: �9:% P�a �F��,  �
 �^) ,���� 	 �=�\& $%& ��̀F: $¼ �% =QJ� �  

IIII − − − −     Mb��� Mb��� Mb��� Mb��� : : : : � �J P��6 �^): � =F$�G� =� =F$�G� =� =F$�G� =� =F$�G� =�     ̀ � $�=, ̀ � $�=, ̀ � $�=, ̀ � $�=,     $%=& $%=& $%=& $%=&     =3$�=4 =3$�=4 =3$�=4 =3$�=4     Z
 $�=, Z
 $�=, Z
 $�=, Z
 $�=,�.97   
¼¼¼¼ − − − −    
 $p��
 $p��
 $p��
 $p�� : : : : � �J P��6 �^): �  �)Gk =% �)Gk =% �)Gk =% �)Gk =%     $%=& $%=& $%=& $%=&     $V *E �,Gk $V *E �,Gk $V *E �,Gk $V *E �,Gk     =5 =�=� =5 =�=� =5 =�=� =5 =�=�    ��̀ *:��̀ *:��̀ *:��̀ *:     $%=& $%=& $%=& $%=&     G; G; G; G;     Z7 =� =@ Z7 =� =@ Z7 =� =@ Z7 =� =@     Z�G� |� Z�G� |� Z�G� |� Z�G� |� ��98  
���� − − − −    �2 4���2 4���2 4���2 4��:::: �� ��4 ��6���� .:% �^) ,���� GP�a ��Ú  � <�6% r��	 =jX���� Gº� =!

 =� : |Q�� %&��  
ÊÊÊÊ − − − −     ��0� ���� ��0� ���� ��0� ���� ��0� ���� :�,�! 7�6 �^) %��� E99  :  

 =j =!  =�a��  $%&  $±) E  *P�  ̀�A�6    =X =E i=Ð&  *P �4 =A i =�� *� 5 =�  GA =�=6  
%%%% − − − − I�Ö��I�Ö��I�Ö��I�Ö��::::  $��L4 $<=� =E :,. $g) 
 M�8J � �k% ,.$� %& �^) ,<� ��� t	 6  � >�,� =

 $%&%����  

���� − − − −    V�l $8���V�l $8���V�l $8���V�l $8��� : : : : �^) �^) �^) �^)	 >1�2 $%& >< $�a $%& >V�� ���+����  
���� − − − −     iF��4 =D�+J $D& iF��4 =D�+J $D& iF��4 =D�+J $D& iF��4 =D�+J $D&				 M-k M-k M-k M-k����  , ZAX@¹4  :��4 �A B0� *rf�F, T9:% , j F���-� ;
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 b��8E 	 =V� $l, $%& *PMF�*� $6e�  
���� − − − −     iF��4 =D�+J $D& iF��4 =D�+J $D& iF��4 =D�+J $D& iF��4 =D�+J $D&				�k�k�k�k���� $D�4  :��4 �A B0� I f�)� ;  ���6 .�� E .:% ,

 ,t��B� �^) 	 . R82 .F�B8J $%& =bMF�Q�*e��  
ÇÇÇÇ − − − −    r,�8���r,�8���r,�8���r,�8���::::  �^) 	 =� �� =% $%& =V���& �A $�&  � ��  
7777 − − − −    �M��L���M��L���M��L���M��L�� : : : : �^) 	 =d � $%& =Î � *P�F4Öe ��  




 − − − −    3������3������3������3������::::  � �J P��6 �^)� $ ��*� =6 =% $ ��*� =6 =% $ ��*� =6 =% $ ��*� =6 =%     $ ��*)� *E $ ��*)� *E $ ��*)� *E $ ��*)� *E     ̀��� *: ̀��� *: ̀��� *: ̀��� *:     $%=& $%=& $%=& $%=&    � =A =f=)� =A =f=)� =A =f=)� =A =f=)     $�% *�=�$ =q $�% *�=�$ =q $�% *�=�$ =q $�% *�=�$ =q�100 .:% ,

 4 l�� <�fg��� iF��  p *� ��*0�  <�6  M G½ Z�2�% M<+a ,	 $%& � >3�4  :��4  �% �M���fg���
<� $�*0� Y� X���� =
 ��8J  GÉ�101   

 − − − −     M() M() M() M() N,�O� N,�O� N,�O� N,�O�::::        
                 $Y =�  Gº=³=&  GY$4  ZbG� =� −ÍA �� PF� −  =7 =6 :» =�G� =_  |.G��F�� ☺  =�Gk  Z� *2*&  *P =� =� =% �*u =& 
 Z� $+=4  *� =� *� =% , *D =X$� *� =%  =K =! =�=a , $VG Gp  = =Ñ=a *P =4  GPG� $! G�G4�  =7 =6 =%  : $±*� $Á� , *� *2*&  =X=a  =b$�=� =�  �-Gk  '.G� =) 
 $%=&  > , R� G_  $%=&  D��� G� =}¾102�  

 − − − −     ��-� ��-� ��-� ��-�				 $%& $%& $%& $%& � � � � N,�O� ; N,�O� ; N,�O� ; N,�O� ;::::        
 X4 T��4  � *°4�, $~k K�� 1�2 �:% , W�]��� 5� P��-� 1�O� �9: ; *<_e�

 *P��6 P�,�2 .ga ,☺  <�! �k P �!�*0�"� *2*& " =% GP��6 ; 1�O� �9: =K�̈	 b��� XM)¹a
 D����} $%& > , R� G_ %& '.�)� �/��l8�� 7 6 :» GP��8� %���� iF��4 $%&☺  r6 F� ;

% > , R� G_% '.�) b��� XM)¹a  , R� Gf��D����} ���a� 4  F: K�e 4 ���} %& Ûg� D�+�a ,
�e 4 >���} %& %��� 4 > , R� G_% A~ ´e% ,ºF���%���� <�6 K %���� iF��4 $%& =<�8a ,

  B̀$È&�  
 D ��_ 2 ��8, R� Gf��% t M��*F�� �De 7 O� t�, o *�G4 A � $}Ô� I���e� W�oJ =<�6%

 >� � *N� ���% , >�8�82 D- M%e a Z9µF�2 $±�6% $Y+J $¬  M�¹a t� ���� 1�]4¾103 �9:% ,
�A ��� ?�a ; /�8l��� T =�E~  �104 / ��+��% ,�A�A��� r®E��+�� ;105 �  
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 7X���� � =E~ $�8a ; �9: Y� $� *��, ¬  B̀$È& ��a b� � Y4�  M�&	 $%& � *PM³& =-k %���� iF��4
 M.�F�� 7�84 =�� $����% ,º$���� Y��4 *T =��� =6☺  =7 6 $~k ,ª M�� Y4� 7 $�84% :» =Y ��BJ%

 7X���� *º� �% *�4 ����	 $%& � iF�� �D¹a ,%���� iF��4	a $%& > , R� G_ $%& '.�) M-k =b��� X
 >���} : � >���} $%& > , R� G_ $%& '.�) M-k =b��� Xa �X�F� �� ÍA ª M�� Y4� 7 $�6 �9E% :

	D �$FÁ Ç �\&  � : >� =��Æ $%& >1 $« ��D �$FÁ Ç �\&  � *T F�� : >���Æ% >1 $« �  ��� n)%
 >tW�E º���� Y�& �F�¾106 ®a	 $%& � : F�� ¼�\  iF�0� Y� M���F�� N,�O� �9:  ;

 ?�^f�� �,�]��� �: �9:% ,%���� P��� $±M�� �9�� ���� iF�� �k W�]��� �_e�
 |.�F��% ,V��l�� iF�0�%☺  �%& $�6% ,V� *̂ f$a&% I���� *ß�u& ��a *PF� =1� *� XE

 PF�  ��) ��%  � l�% I���� �o�4 PF� =1��& �a , V�+�� ����!☺  >�2&�  
ò¸b©a@ @

 MDk  $Y G�  RV:&  �  *Y+�*,  $D&  =(*� $])  GP$��k ; T9: ���A��� �:  �D& N,�O� K,L��  *P*) $�E 
 4̀ �\ ��� ��� ��fF�� Y� �:%  ,̧��) ��, ,  �̀) Á ��4 
�E ��  MQ�  M<!%  ̀�2 fa 

 ̀���4% ,` ̀����6%  $±� M+�J  *P*��F4 �M���Es��  Z
 n�) 4  ZV+ *�  Zb$��%  Z �6� [% Z7  , Zr��� 
 $±���  GP�a  *1%�2 / �0� �À%�  ̀�� a ;  G°*4 ��J , GPJ )� M+ *�  GP�!�J% , GPJ--� �,�c% 

 GT�_ 8�  GT� �u&% ,  $±4% F�a , *q-X����  $d=� M��J% ; ��) ��  $V�a  $K8J 5�  : F�� 
, M�_e�  $<4  *P*J�% ¢ �k / ��  Z� M,� �  $±) E  =rl³e�  Ú̀�$Ò  =?!Ae�% %�J,�̀,  GPJ : 
1%�O� .���  : F�A� Y� 1�2&  M��� 	,; ,j ��� 5� �1 $�2% K����	 $%& � *� * $�J 
, �*���� a � =�$FJ%  �*���6 º�� �nMF� 4  ���k  ̀t��g *�  ̀� M�8�l� , q�94 XM)k% Y� 7�\ 
 =: GA� *B2 ?@����  ��*6 $�¯% r� F*0� Y�@ U F� ��l�l�� �M���+�� ��6���� , ��a 

ak% q�   ìF�� ��̀ M� *�  * G4 �*, P�a  *
�+��  =§�8� 7 O� �  
M@ï’aì¨a@püby⁄aëZ 

                                                 
1 �nF, :I���� D l�´���� ¿�s�� j �2k A�� ,A�nF� Y4� ,� ,D F�� , d%W4 ,3 ,1419Ê1999 t� � ,
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Abstract 
  This article tends to recognize some of the preposition meanings ,which have a 

clear presence in all its texts and prophetic Hadiths ,and its alternations use in its 

structures , and its great role in the cohesion of its elements and components . Based 

on what use intend to study in a set of prophetic Hadiths from . We analyze these 

semantic  concepts in bedded in these propositions within the textual structures of 

these Hadiths . 
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