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  ª! ,���� "��� @&' - BQAXR � )�= )ao ,����$�� "����0( , "r�g�Jn%�( , "iC�F%�(
 H$Q�� #�0=( �+��� ���� N! E��QA�� ]��h ��O N �� GO*�2\! 9�> }� Ef%�
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��( , d̀ �l�! :~�� �g �� }� ]���!( ,r�g�Jn%�( iC�F%�:  
 = = = = − − − −    iC�F%�iC�F%�iC�F%�iC�F%�:::: �O��$�� iC�F%�! B �=(  ÌGh "r�Q) n " ��¨��I B)A�� É�X�� �)� .� "X��

 G d£f; - � U�D�$I ]� �! )
= "�� ,H$Q�� #�0=( �+��� ;NR���%� r�Q )� 8� " - *¾�) ��( ,�
�)��7 E�F7 G ,iC�F%� : ,N\�K��� �; Kr�Q) n " - � U��� "C �À )
©h ,r�+,��� 3_�R

�UFO*$I *O*$)A�� �Q !(�   
 �� H�� B. K� "G!� #�$O	r:392§� �{_T%� @&' - �+��� E'= G :� #�$��  �!

`�J0� �= B' ��Ào= �+��� E0= }�:  
 Mcl� �&'  [ "° K� M±  KE�h ¢o  ,_I dE, *2 �� E'= *f;= 
= £�  �' ]Ro �+��� E0= 
= }�

`�J0�( cl��I, ��7�I( BC( a �#�7 �� H�� W� �¬= 
= ao � U�O / : G B'
�� � �� HR�gF� H��$! qAC�( : �� 8�)� "; 8� 8] [�8 [1� 8� 8�8� 8k)� 8� 8(� 8�)� "; 8� 8] [�8 [1� 8� 8�8� 8k)� 8� 8(� 8�)� "; 8� 8] [�8 [1� 8� 8�8� 8k)� 8� 8(� 8�)� "; 8� 8] [�8 [1� 8� 8�8� 8k)� 8� 8(    � ´́́́3*$F��3*$F��3*$F��3*$F��::::31313131µµµµ�11�  

 �� H�� ,B O�"¨� #�$O(	r:478§� �½�> �{_T%� - ,#�01� E'= G :� ��Ab�
r�+��� &b_ - #�01�  �!�=; ¢��I �� G ��7�I ��= ¢o 
�F'�> m'&h, �0( �

��D��I( �C�J0� :FfI ��= ¢o 
(*S�0�  B �O �*Q��� �g�o �¬= >�A�1� m'>(
 �g01� G �QS�D - �� H��,  
= �! a �D��A�� �n7 H  k�QO �&�� ��$�� 
= ¢o

��7�A�� H�h |*QO�  
 9�> ��� E$��� 
= �R� � ��AZ%�(H)�;�12�  

 )��$�� �¨�� " ��Q�; - ¸!�J)A�� "r��� 8=( �−  �)��1� �� K�( ,#��71� K����8I ��� G
 − M�gl�( ,�  

���%�( �$�$6�; É*b= iC�F �R�Ab� �>o �&X'(13B'��) ��( *�(1�( ,14 ,
<��%� �(*C(15  É�7= G B'( ,� U��V N\���� N! U�; KÍ �'�R��( ,�'£�(

H$Q�� #�0= k��( �+��� ���� N! ¸�\��� E��QA�� }� r������   
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        –    r�g�Jn%�r�g�Jn%�r�g�Jn%�r�g�Jn%�::::  �)��7 ,H$Q�� #�0=( �+��� ���� N! £�_ÎA��( *Î�_ÎA�� *'�2 G
  �g01 �+,��� E'= ��!�A " "���� H� "��ÎAI �)�S4¨� @&' - E ._A"%�( ,r�g�Jn"%�

 - ,� Q��= ]; U� )0�b ,k½�g�Jn " p�4AR� - H$Q�� #�0=	�g) �� #�0= k��� G( ,
 }� ��f1� �� H�� .BKD�� ,T�� ,YR 9�>	r:911§�  )
= }� :� ��g �� kX6�

¢o kT$ O :m��(, p� Á(, GTC(, ��F7(, ¢(1� ��b(, ���T�� }� 4S��(�  
m�����h :E��Q�� ch*;, E�Q�� G� @*b_I(, #��Q%� mnR(, H��o ���%� *�(, 

4��\A��( #�6� £X I(, 9�> £�(�  
> ���l_; p� \%�(9��  

GT6�( :|� ÈÍ ��! � �4� c7���� p���%� ch*;�  
��F$��( :p��� ÈÍ ��! H�h*;�  

¢(1� ��b( :�gR - E��Q�� kO�$A; : "��  Ï U�O� H��  
� ��T�� }� 4S�¨�( :=�AF%� �&g;, �s� (=, �&6� G cR� a i�C HI�F�o (=, 

H� ·A$ a(�16�  
 ,Ð�� ,T�� "k�T$)A�� �&' �(  , .��g) �� kXg�� −  KE ,8_ÎA�� � �− M��QD MEO��I )ao ,

N.���01� � � .BQ��X)A�� .B� )¹�� kXg�� .Ð]"s� k�T$)A�� � �� H�� ,/�4+�� #�$O
	r:505§� :� M� 8T[ 8Ñ 8NKQ)� 8X" [%� K#� 8�[h8 K1 K�8AK!�)f�� K�� 8X [C8 [1� 8�� 8T[78= )
Ko : 8( "m K�� 8� [�� "��"2 [g8 [%�

 "@( "* [X8 [%� 8( " ( "�[ 8 [%� 8( "̀ �8F" [%� 8( �  
 KE [�KQ [�� K�� 8�KA [7�K! 8� K* 8O [
8= � )o Kp [ )¹�� 8 �8J Kb )
8= K� 8\ [TK$ [�� K@ K& 8' "H [� 8( 8(,  K« [ )��� K�� 8�KA [7� [(8=, 

� K�� 8�KA [7�K! 8� 8� 8( [
K© 8h , K« [ )��� 8( KE [�KQ [�� 8 [N8! K£K� [Z)A�� [(8= KHK! 8
 K 8� [$8O [
8= � )K© 8h , M* [8= 8� "�8h KE [�KQ [�
�UF K�� 8( 8
� "X8� 8h K« [ )��� 8} 8� d � 8$ K�K! "�� 8� [¿ K [��, � U! [�8R 8
� "X8� 8h 8
 K 8� [$8O 8a [(8=�  

 M* [2 8g8h KE [�KQ [�� 8} 8� K � 8$ K� [��K! 8* 8� [¿8= [
K© 8h , K« [ )��� K�� 8�KA [7�K! 8� 8� 8( � K& )�8� 8(,  )aKo 8( , M�8� K' � 8* 8X8h 
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 M̀ �8F " 8� "�8h K£K� [Z)A��K! 8� 8� 8( [
Ko 8(�17  �  
 ��Jn c�R 
= GX\"O ,NAQS�)J�� � � kX6� N! d3£TO d�R��$\!(	m����� � � �

 ���o �a�'	m����� �( ,9KSa"= � �	p� \%� � E!�$ NO�+��� � �	��*6� � E'= � �
 B\XC( ,#�01�	¢(1� ��b( ��F$�� � ��!�$ -	(*X%�§�( ,	 }� 4S�¨�

� �� )T�� � E!�$ -	`�F%� �� Í�� ���� �+,��� E'= �Q7 ���h " )NFAO M�\T7 B'(
�R*;> ]; k½�g�Jn " p�4AR� - N.���01� �  

i��)f�� "m�J%�i��)f�� "m�J%�i��)f�� "m�J%�i��)f�� "m�J%� : : : :�)O�+,��� ES�T%� - N.���01� "p��!o�)O�+,��� ES�T%� - N.���01� "p��!o�)O�+,��� ES�T%� - N.���01� "p��!o�)O�+,��� ES�T%� - N.���01� "p��!o::::        
 ,� 8JI EC�* G �f��f�� ��C*%� - ,H$Q�� #�0= k��( �+��� ���� N! �7���� �

 � � GXO � � Kp��!o ¢o , d£�_I( d*,�_I( dE��QI )k� ,d���\A��( d  , 8¹8I K� )* "� G :$I�K�
k� "T "Q�= #�01� "E'= 8k�� � mTC }� ,�O�+��� ES�T%� G NO�+����  

  �� H�� ,B O�¨� U]O�7 9�> ¢o �\{= �7(	r:478§� H��$! :� "�*%� E\XATO G� 
 8#�b  K#�$A�a� p¹�� - *2 ��!, �+���( �g �� G �R�O� GXO � �,  [GX�(  )L 
�; �

 � h p� �� �&' U��\� � "O ��n$O( �gA ; 
����01� H  *fXO �,  K��T c H��o ���6�, 
 8 ����C=( 82 )
� GQ�� 9�> }� ���6�, �= ]! k� h - �� A��(��!*��� �\S= H�Q,  �A¿�(


�T��� �\S= #�Q�o H�h c\A�� � *;&! k'Ò� A��, p¹�� �n$ ���¾(�18�  
 ,�&' -(−  �)�!*��� ���� G d� X " ¢o ./�01� ���g! @��*7o c − K�� "��� Mr�F�o ,

#�01�( H$Q�� E'= �P � A��( ,�)�!*��� �\S= ���Q�= ,�+��� - d��=�  
 8=*�= )E��( −  É�� )��� - −  H�� .BXF ,T�� ±�)A�� "�O�I ,@&' .B O�"¨� K3��¿o G

 ��	r:771§� �!�= "1� 
 *��� ��; G ���¿= k�h - ��$7� N���0� , ����o EnO 

�O�+��� a( 3�g ��; ��� cTA  *��� ��; 
©h, m��A H�h *2 ��(,  �+��� mAXh

3*'�2�� ���R��( ¶�Q�1� ÄF�I, #�01� *2R ¢o ±�AÓ BA�� �$�7��� <��%� 
(�, 
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��+��� � �*$A�� }� �S�� � �*$A��(, H��f:  �+�0 ��a�" K�E�h " ����� }�, " a(
E�QI "kO*gA�� }�,  
�;(" �½�bo( E; "��\��� , H�= ES�T�� *;> �Á 9�> HF¿= �(

�+��� G, �+��� mA; :�Ah ��; 9�> - ��Q¿ ���h �Ô �,  @*;> �L �l*�I a(

����01�, �g �� mA; 9�&;(, �� fA�a� � � :F�D ��,  �' E' ±�*b�� 
=(

kX6� ��! �¬= kX6� EF7, 
����01� �À |*�I BA�� ¸S�7��� G 9�> �gR(, 
 *��� ��; G ¼�b � �*$A��! �'(&b=(,  )��=( d�  �g �� ��� 0 ����A$I a �0�b

H! EQXI �Á @�gR( �&�h H$Q�� #�0=�19�  
 H� 8c$O 
= "� 8��O a ,É�gh G H��� ��J I � KL Y .g\%� ,É�� )��� @&À "�AZ"%�(
 r��(( , "EF7 G K 8*1� �&' ":��� �7( ,N���01� p��!o G �+,��� - "ES�T
 ^' "Õ4A�R GX�( ,�P N���01� K� �*QR�! 8kX "Ö 
= GX\"O BA )�� ES�T%� G r�¹���

�!��( ,�)��a� M�{_T É*b1�( , M� )O�gR M�{_T ����Co ;��  NA ��! E�f\)A� : "�{_T
 �g �� }� ]���!( ,raa��� 3*�¿ �{_T( ,*f;_h NAQD��A KNA� "V 8��! �� fA� Ka�

~��:  
 − − − −    *f;_h NAQD��A KNA� "V 8��! �� fA� Ka� "�{_T*f;_h NAQD��A KNA� "V 8��! �� fA� Ka� "�{_T*f;_h NAQD��A KNA� "V 8��! �� fA� Ka� "�{_T*f;_h NAQD��A KNA� "V 8��! �� fA� Ka� "�{_T : : : :        
  )�= ,�{_T%� @&P "��n$%� �'��! ��� )k� ,����! }� M�h�J� ME "V r��( �>o "H

�gR ?����V ¢o c�*O �= ?d3��;& d�� "V *b� ¢o "c�*¡= ; M�� fA�� : /� i�f! ":�0(=
HA{_T - � UQ Kg� " 
�; G 8 )ao ,83*'� B !( ,*X! B !( ,m�+I B ! � �*$Q� �9��7 (= :

 "�'� [* 
�h B !, 
�h B !(, ��0 G ao20�  
 �� #�7 - ��s� ¢o Mc��� ,�{_T%� "E0=(� :� [ 8� )k"� Kr�8 8n [g" [%� 8
� " [*8O 8GO K&)�� 8( [ 8� )k"� Kr�8 8n [g" [%� 8
� " [*8O 8GO K&)�� 8( [ 8� )k"� Kr�8 8n [g" [%� 8
� " [*8O 8GO K&)�� 8( [ 8� )k"� Kr�8 8n [g" [%� 8
� " [*8O 8GO K&)�� 8(

 "k "' 89K 8×( "= 8( � U�8¬8= U3 8�� 8� 8¿ [k" 8À ��"�8F [$ 8I 8a 8( U3 8�[� 8� 8NKR 8]8� [k "'( "�K� [��8h 8�� 8� 8� "¿ K� 8�8! [�8_K! ��"Ø[_ 8O "k "' 89K 8×( "= 8( � U�8¬8= U3 8�� 8� 8¿ [k" 8À ��"�8F [$ 8I 8a 8( U3 8�[� 8� 8NKR 8]8� [k "'( "�K� [��8h 8�� 8� 8� "¿ K� 8�8! [�8_K! ��"Ø[_ 8O "k "' 89K 8×( "= 8( � U�8¬8= U3 8�� 8� 8¿ [k" 8À ��"�8F [$ 8I 8a 8( U3 8�[� 8� 8NKR 8]8� [k "'( "�K� [��8h 8�� 8� 8� "¿ K� 8�8! [�8_K! ��"Ø[_ 8O "k "' 89K 8×( "= 8( � U�8¬8= U3 8�� 8� 8¿ [k" 8À ��"�8F [$ 8I 8a 8( U3 8�[� 8� 8NKR 8]8� [k "'( "�K� [��8h 8�� 8� 8� "¿ K� 8�8! [�8_K! ��"Ø[_ 8O    
 8I 8GO K&)�� )aKo 8
� "$ K�� 8Q [�� 8I 8GO K&)�� )aKo 8
� "$ K�� 8Q [�� 8I 8GO K&)�� )aKo 8
� "$ K�� 8Q [�� 8I 8GO K&)�� )aKo 8
� "$ K�� 8Q [�� ��"!� ��"!� ��"!� ��"!�� ´́́́�� ���� ���� ���� ��::::3333 − − − −4444µµµµ "�� fA�� E' ,	 ��!�I GO&)��� ¸TQ�� G kÀ M±* "º ,
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�{_T%� - ���$Q�� a�7 ��( ?Ä$h ¸TQ�� }� M�A$ " �' �= ,3��� )��� .��( : 
= � )o
 �� H�� .B�h� )��� #�7 �'( ,E\¨� c�V ¢o � U���� �� fA� Ka� 
�XO	r:204§� 

�XO 
= � )o( ,H!�g0=( ³= #�7 �'( ,3£b1� ��\¨� �'( d��;&  *7= ¢o � U���� 

 �� H�� �Q� C	r:150§� H!�g0=( � �� H�� ,B O�"¨� #�7	r:478§� :� �>o

�� fA�� 3*b�� ��\¨� m$�A��( EV }� ��X�� E\A¿�; B�h���� G� #�$ %�h 
◙ : .�; E\¨� }� �J� O �� fA�a� 
=��,  ,YAÚ a( ��  3*b�� ��\¨�!� 

�Q� C �¬= #�7( �� H�� : " 3*b�� ��\¨�! YAº �' )�� U ��21�  
 N1� .BF) �� �) "� - �'£2R( ,kO*X�� 
�* "$�� - �&'☺ }�O �¬= Ü�$�� #�7 � ,

 �� H��	r:458§� :���n  G!� �O�(� - �� H�� ��= #�7 �7(, H� E�7( :H��7 
☺ :	 8�"O a�>©! ao ;HA*XI }� �8� "� a( ,H�'= - E�*�� ��� ,#�7" : "��= [
= � 
 8
�XO  Ka� "�� fA�  8}� ";  .� KH�" B�h����  �g0= #�7 �&P(�  �Q� C ³=  �g0= #�7(

��4A�%� G ���V( :��;&  *7= ¢o ���O�22�  
 �' ,� 8* 8 >o ; d���A�! U� )O�gR ���; k�� , "�{_T%� @&'( − � mTC *'�)2� − N!�! ¢o ,

�� GO£F; K [N)O�gR : r���*QR� G � )�= "��� .�� "GKX\"O "H)�= )ao , "�J���( �� fA� Ka�
 K
�*= K*O*$)A�� �&' }� "E�� )���( ,d3* .b_A ��C* - 3�g, �� �'��QA�� k� ( ,N���01�


� ��:  
1− # )(1� � )= :�"%� - 8Y .gQA"%� )
©h Ef G ,¢(1� �)O�g) �� r�R )(	 �AX�� �

 �� H�� KHO�F�T�	r:180§� (= ,	m�A$"%� � �� H�� � .� "\��	r:285§� (= ,
	#�01� � �� H�� ±� ) )��� G!a	r:316§� (= ,	c\,��� � �� H�� B. K� G!a
	r:392§� � [� )4 I �>o( ,	E )nQ"%� ��� .�¹º )4�� �� H	r:538§� (= ,	CÍH� 

 �� H�� 8»��O G!a	r:643§� 8�)AF{= � Ul ,*�I �{_T%� @&À "�� a ;�  
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 K3�g, �� G ���h M��; H � *K� "= [G 8 "# )(=( : �� H�� d9�� "G!�	r:672§�  -	 `Í
E��T)A���23 �� H�� 
��C �¬= 9�> }� "H�!�I( ,	r:745§�  -	�I� Ka����24 ,

 � ��� 
� 8* Îb_A " ��(−  d#�C .E; }� − GO&�� N���01� G� �)� 4�� ��C� �� G ,
 �� H�� .��F�� NT6� ³= 
�� G ,U��nQI( U��0_I 8�{_T%� @&' ���F¿=

	r:436§�  -	 K�\8A�"%��25 �� H�� d�4C G!� ¢o ,	r:456§�  -	��XC���26 ,
}�O ³= Ü�$�� ¢o �� H�� 	r:458§�  -	3 )� "����27 �� H�� ���£��� ¢o ,

	r:476§�  -	3�FA���28 �� H�� B O�¨� ¢o ,	r:478§�  -	
�'����29 �  
2−  G NO�+,��� Kr� 8�� 8QKA�� KG K , 8�{_T%� @&' )
= }� H! � ���A�� �)Á ;*b�� "*1�(
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= � )o H)�= � [� 8Q[{_h ;H�]�A�� ¢o ���$AR� )k�
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= � )o( ,�O��� ��h � UQ�X  � U*'�¾ ]�  � �%� 
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©h )ao( ,���\¨� (= �)�Q 6� �$O*D B'( , ./�01� K��{_)A�� ¸S �*D G ¢(1� «�
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 K�gR }� , .�� �%�( .B2Q)��� #]��� .³�1�  ,(&A�� ¢o 
� "T8�_O K
��F�� E'= �Ô ]�Qh
 �� H�� .<��*¨� *'�$�� �F� � � BQ�R �	r:471§� H��7 - :� "c�\¨� 8cV8= �7

 
= }�" 8�O� X�� " K3���A��� )
=( ,�O�)A�� G "c87 [(8= 8²O*�A��( , K̀ �nh�� 8G "Å8�[¬ 8=
 U��� 
�; 
Ko( ,9�> )
8= ao ,�$�$6� 8G "Å8�¬= U��¬8= 8���%� )
=( ,U��8h( U�O4 }� �

 .E "; - KE7���� "�[QR ,Gà\J8I a HÎRK©h ,��\"¨�  � ,H8AO�� H�h 8Å"�[F 8O �AC HK! "k���� "m8�[J"O
T 
�X( d��F¿ "cl� 8 H��� �$[F 8O a �AC( , "@�O�(� ¢o 8* [XQ�� 8EK+�+"O �AC(_�{ � Gg h

 8:[�7 �>o 9�8= k� [�8R �) ; [
o(" :��*�� ,k 8� �'( ,���. �� "EO�D �'" ,«� [�8 K% � [P8= 
�; ,
O� X�� 8p 8�8I 
8= G K 8EF[� 8=( "�O*"I �&��! ` .�"I( 8� � 8:�7 �>o �& 8;(" : U���= ":¡=�" 
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 8:�7 �>o "
�XI a M�O4 89K�XK� : K������� � � - , M� ��� "��1�( �' U��� ":¡=�
9�> K@�F¿=( »JF�� K3�¿( m�$�� K3�7 -( � 8:�7 �>Ko(" : * .b�"I( U� [� K� "� .� 8$ "I 9�= B +8� 8!

É*b=" 8c87 [(8= 
�; ,9"��7 �' �&�� HÖ 8Ç G : - 9�=( ,«*8= - � )��8I 9�= B +�8!
 "#�$O G 8\; 9�> :É*b"= *b�I( U��� ��$Ah ,±*b= a( "±*b8=,  9�> }� "cJ [$8R(

H�h �9¿ � "¨� "Ú a �AC,  9�> - 8mFT�� � [h 8*� �>o , K
�XT�� 8��e � "T "Q�8= "G "X [T8I ])R©h
�&; 
�; 8 K�( , 8� )����( )�'( ,9 K� [Q "I U3��F� H� ��[_ ) � "kH 8��ho �O*"R G 8 ��61�  

 ,�)O�+,��� r�*O*$A�� @&' G 3�$AT"%� �)��\��� �Q�¾��� - 
�fgFO #�01� 8E'= "��R
 �$O*D G� BF "I d�{_T\! ��( �À "E.f\"R [GX�( ,���%�( �$�$6� �)��7 - M3£f; B'(

 B'( ,��� E��A�� - ��$�� �{_T	?���\�� �$�$6� "« 8�"I �A �� H�� ,Æ� )��� #�$O
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 ��	r:344§� :�GK�)f�� E [n8Q [��:  MEnh ¶� 8Q [�8 [1� ¸S�$C KHK! « [�O 8]�Kh�  
 p� 8�[� 8= � 8T[ 8Ñ Þ[Q)��� � 8$� K$ 8C KHK! « [�O � 8 8( :  

� 8'�C8=: �*�[�� � 8� 8a�; Q�1�! �� 8X [C8 [1� r�"F "� 
8 K1 89K� 8> 8( Þ[Q)��� � 8� 8a�� 8
� 8; 8])RKo ¶�
k�XA\�� � � 8*"%� � [�8 [%� }� ;Ë�) �� N8! �h���A � [�8 [%� 8
� 8; �>K©8h;  � [�8 [%� 9K� 8> 8
� 8;

 �*'�8¾ KHK! � � 8*"%� 8� "' H�8= }� ��K� 8� ��� 8�8A" [%�, kX6� KH[� 8� 8� mI��h �H��8f K:  8a ��C �8�
��[= 8� � K 8� [�8O;  8hË�) �� Hh���I � 8 }� 8� "�, �]6�( ��Qn��� Ë[= 8*K! i8 [ 8Ö 8�8h�62�  

 ,�* "��� ��a� B'( ,���\�� �$�$6� ����1 "« 8�"I BA )�� cl��%� G M3�C�( @&�h
 �� H�� ,Æ� )��� *;> �7(	r:344§� ;�)��\� d��f_! �À E)f( ,É*b= dra�C c!�= ,

 r�h ,�I G ��"F��=B'( ,NQ)�X"%� :��X�� - ��a�� �$�$6� "«*I63 �$�$6� "«*I( ,
��T�� - d��a��64k�XA%� G ��a�! �$�$6� «*I( ,65��X�� .E° ��a�! ��;*I( ,66 �  

 BJ�"I , d#�C .E; }� � )�©h ; MEb��I #��C1� @&' ²�! N! 
�; 
o( −  G U� )0�b
 �)��\��� ��f1� #�b − "� - , c .BQ�¾��� N���01� KE��A� U�gl�( U3��0 ���\

�)�!*��� �+��� �  
%�%�%�%�m�Jm�Jm�Jm�J    c! � )*��c! � )*��c! � )*��c! � )*��        

    �)O�+,��� �)���01� ����$�� r�F�o � � E$) �� c E$��� "« �Ío�)O�+,��� �)���01� ����$�� r�F�o � � E$) �� c E$��� "« �Ío�)O�+,��� �)���01� ����$�� r�F�o � � E$) �� c E$��� "« �Ío�)O�+,��� �)���01� ����$�� r�F�o � � E$) �� c E$��� "« �Ío        
 KE$���! ":FfI a Kr�+,��� )
= ,
�,���01� �'*O*$I }� 8±�� BA )�� �� "1� G � �¬= #�7

�>��X��  �)J8s� �� H�� <	r:510§� :�r�+��� r�F�o - E$��� Eb� a(�67 �
 , *��� G� E$) �� ��� G )ao ":FfI a ,Ë��1�! �+,��� ES�T )
= 9�> � �(

� @�*Q\! d�[ "� "£� 8� )* 8�"%� 8E$) �� )
©h ,� U$ 8�J " KE$��� #]�o 8��� E$) ��! k' "� �* " 8���(
� ra��� ¢o #�0��� ����$�� k½�F�o � � ,W\��� N���01� c7��h ,¶�Q�1

 9�> G 3��QA�K�� kÀ�$� 
�"� K\�"O ,#�$ \�� k½�F�o � � k�= }� ,#�O ,�)���01�
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#�$ %��68 � �� H�� ,-�* 8$�� #�7	r:684§�  �� H�� .��� )*�� #�7 � �
	r:606§� :�r�+��� - E$��� #�� a�69� #�7 ;� U$ Î� :��=:  ,#�$A�a� E�F� }�

ao(; E$��� �$h �A( ,�'£� (= r�+��� - E$��� G �! �h;  �Ã! ������ EnÖ a
�AF{= ������ @&' G�70�  

 8G dkT7 - ���Q�"R ,N���01� � � ����$�� Kr�F�o - E$) �� c E$��� « �Ío �\ K�(
 )O�+,��� "����$�� �' ,�)���01� K����$�� �+,��� ��� G �� "; 8� [� 8 
�XO BA )�� �= ,�)��$��� �

 É*b1�( M�)��$R ����Co ,NA .�$ " }� ��� F 8 K3���$�� r�F�o 
�XO [
_; ;� U��V E$���(
 N��FA%� � )\S1� G M�C�( 
�XO 
= (= , M�)��$�	kP�Ï=( .B�h� )���( d9��� 8:F�= ,

Ë��1�! U� )O�+"� U3���7 G 9�> £� (= , ÌW$� dE���! �À �� ,��A��( H "��FØ= ��� GX�( ,
 Kr�)O�+,��� - KE$) �� c KE$��� K#�b�o Kr�� .�T "71�  

 ��  M3£f; N���01� � � �&' "��f=(:  
 − − − −    ��\��� �+�0 K��� "( "�{_T��\��� �+�0 K��� "( "�{_T��\��� �+�0 K��� "( "�{_T��\��� �+�0 K��� "( "�{_T::::  ,�)��a Î��� ES�T%� G ¼�ns�( ��\��� >o

0= M� )O�+� ��a��� ES�T( GO*KX "%� 
� "�K7� "O #�01� E'= )GX�( ,� Q��= ]; U�
�K! ,��\��� }� ,#�I d�+�0 ������ K�)�K�8 [̈ � K3 8* K'�)2�� K�� "" [1� 8G K 8�� "\ "� [�� )
8=,  "� 8��8 [6� 8(

 "3 8�� 8� [�� "E� K "Ó �) KÁ 89K� 8> 8( , Km"D� 8Z)A�� K- KHKA 8h K* [� 8 8¢Ko M3 )�8A [� " −  8I 8c 8 K�� 8n [�8 [1� K/� 8�  −,  8} 8�
 KH[� 8� 8� ,# "�8O dÞ [Q 8� 8} 8� [k K�K� "l� 8� 8I 8� 8� 8� 8( "H 8�� 8 [�Ko K� 8+,��� KE ['8=�72�  

 G �½�> .�C - "Å8� .n�� >o ; M�O��! cl�%� �&' - E$) ��( E$��� N! K±4%� "EO�º(
� - 3*X ��( ,#_! }g%� k�a�( ,���QA� Ka�( È¹�� �]�= ])Ro ,�'£�( ,BQ �� ��

NO�+��� E\� �&'( ,E$) �� ��� G ":FfI � ,H�� (= ��\��� Å�n�� @&' "3��ho ]�h
 ,N���01� "c� 0 �' �&'( , .��+��� E$ �� 9�> �FC�n\! ÌW$� d#a�A�� ¢o "±�AÖ

 �� H�� .��ã� K�R�� .Y) �� - ];	r:631§��  
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 − − − −     �+�0 ���( �{_T �+�0 ���( �{_T �+�0 ���( �{_T �+�0 ���( �{_T �� "��� "��Q"I *Ý� �� "��� "��Q"I *Ý� �� "��� "��Q"I *Ý� �� "��� "��Q"I *Ý�::::  - �)O�+,��� ES�T%� G 9�&; @&'
 ��� H��� Ì��' digF\! ��$,��A� ,N���01� r�Q) n " - ���7 M���C �À( ,E01�

 igF �' ,��XC1� G £f; r�F�o	*�(1�� ���h ��Ab� BA )�� 3£fX�� ��1� G( ,
 �F�� �&P M̧ ,��I �À( #�01� E'= : E' B' �( ?H��� ,#�I �+��� - M�+�0 *Ý�

 BA�� |�*�1� G �'£� �= �C�!�� �=  � �� �=  ����� B'= ;*1� �+�0 ��a�
 ?�'(*;>  

 �� H�� ,/�4+�� #�7	r:505§� :� )
8= K- �Uh 8� Kb 8N.�K�� "0" [1� "²[�8! � 8X 8C [�87 8(
 [ )��� K@ K& 8' 8( ?M� 8+� K0 "H 8� [E 8' 8* [8 [1� Kp K�� )��� 8# [�87 )
K© 8h ,M_8J 8b "�8 8V : [k"A[� 8= [(8= � 8& 8XK! [k "X"I [* 88=

 . K³� 8g )n�� 8# [�87 [(8= ,� 8& 8XK! 8
( "�� "[_ 8 :� 8& 8XK! [r 8* K"= � � 8>Ko 8( , K* [8 [1� 8} 8� M� )�� 8� MÅ8� K0 89K� 8> ,E ";
 8#�87 :, [k "X[� 8� 8� ": [l 8*8h [(8= [k "X[� 8� 8� ":[F 8� [(8=  , KHK; [* 8I 8} 8� 8
�"F 87� 8� " [k"A[� 8= 8( ,� 8& 8XK! [k "X"I [* 88= 8(

 8#�87 [� 8� 8( , K � "� "�[�� 8} 8� ,# "�8O 89K� 8> ,E "X8h : 8} 8� 8NKF 87� 8� " [k"A [T8� 8( ,� 8& 8; E [�Kh 8} 8� 8
�"!�8f " [k"A[� 8=
 K  [�) �� 8} 8� M� )�� 8� M� 8+� K0 8� "�8h , KHK; [* 8I � 8& 8' K- 8�[�8� 8h "H 8� [�87 )
8= K- "� 8� K [s� 8])RKo 8( , M� 8� Kb � " :

 [E 8�[h� " KG 8� 8� )*8 8Ô � 8>o KHKA 8+� K0 K� )* 8� "\K! K* [8 [1� 8} 8� ,# "�8O [E 8' ? KGKS � 8* 8$ [���73�  
 r�F�o }� a ,*1� ��a� }� ��F 8n[ " 
�XO 
= B+F O 
�; k�h�b )
= 9�> � �(

� G � )�©h ,H� �+�0 , M�)O�+� Å� .n�� K>o ,��\��� Å�0 �)��7 Ef ���f ,�\.AgA"%� ��1
 ;<��%� G @£� (=  ����� }� K*1� �+�0 K�+� .n�� ��a� � )= ,E$) ��! M�A!�� �+,���(

N.��� "01� � � .W$��� #a�A� Ka� G �U£F; �UJT7 #�R � ��h�  
 ³= Ü�$�� � � @��R � 9�> G( �� H�� }�O 	r:458§�  −  G �'(

  ����� *1� 
_! N�S�$��−H��7 9�>( , :�� �7 � }� ��a���h: ¢��I H��7 :� )k"� )k"� )k"� )k"�
 )a8= 898�8 8 � 8 8#�87 , 8GO K� K�� )T�� 8GK [G "X8O [ 8� 8��K�[!Ko )aKo �( "� 8� 8T8h 8� 8�� �( "� "� [�� K� 8XKS� 8\[�K� �8 [�"7 )a8= 898�8 8 � 8 8#�87 , 8GO K� K�� )T�� 8GK [G "X8O [ 8� 8��K�[!Ko )aKo �( "� 8� 8T8h 8� 8�� �( "� "� [�� K� 8XKS� 8\[�K� �8 [�"7 )a8= 898�8 8 � 8 8#�87 , 8GO K� K�� )T�� 8GK [G "X8O [ 8� 8��K�[!Ko )aKo �( "� 8� 8T8h 8� 8�� �( "� "� [�� K� 8XKS� 8\[�K� �8 [�"7 )a8= 898�8 8 � 8 8#�87 , 8GO K� K�� )T�� 8GK [G "X8O [ 8� 8��K�[!Ko )aKo �( "� 8� 8T8h 8� 8�� �( "� "� [�� K� 8XKS� 8\[�K� �8 [�"7    

 [>Ko 8� "� [T8I [>Ko 8� "� [T8I [>Ko 8� "� [T8I [>Ko 8� "� [T8I     89"I [* 88= 89"I [* 88= 89"I [* 88= 89"I [* 88=� ´́́́��*�1���*�1���*�1���*�1�::::11111111 − − − −12121212µµµµ�  
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��a��� H��h : "�h ,H��h ¢o �(���FI ��� ���T��! �XS�%� 8* 8 8= �L ¢��I �� 
= K� 8k 
 ���T�� G ���!o c A� �L k� ,H! ��_L� #�fA�  ��( H7�Do G ���$� k�=

gA�� �L H��� m��( 9�> 
= a��h ,� ¨� G HJF'=( HF7��( "H 8Z)!( �!�$��� ¸
H;�! t�!�A��(�  

E�7 
©h : HF7�� �&��h ,H! � �*%� }� :�� � O*7 H� *1� 9�> 
�XO 
= ���
�Q��Z%�!�  

E�7 : 
= �� )�� G\h ,H;�! �!�$���( t�!�A�� ¸)��( ,� U$�J � U*= ao �O�� - *;&O �
E��� ¢o ±�AC� � O*7 «� '�74�  

 ) �� �&' - *¾�) �� }� �QÚ a( t�!�I( ,#�fA Ka�! �XS�%� 3���F N! "Ä! )*�� , .Y
 *1� �+�0 ��a�! ,HA!�$�( ���!o	�(���� � É*I ]; B'( , ����� }�

 �+� .n�� ��a� - ,�)���01� "r��7� %� ��A7�� , U� )O�+� Ç� � :T��( , M�)��$� Mr���I
�)O�+,����  

&' - ��f1� ��Ab� G GXO ]�( )
= G ,�R*;> � }� � U��V M� )��� � )�©h ;��$%� �
 G kT$�� �&' - U� Î0�b ,��+,��� E$) �� c )W$��� #a�A� Ka� 
��4\O #�01� E'=

 ���+� �W$� �� "; 8�� 8 BA)�� ����$�� ; K����$���  
%�%�%�%� "m�J "m�J "m�J "m�J    ��s���s���s���s�        

     )¹�� ��XC1� KÈ�F A�� - �)O�+,��� ES�T%� "�]fA�K� )¹�� ��XC1� KÈ�F A�� - �)O�+,��� ES�T%� "�]fA�K� )¹�� ��XC1� KÈ�F A�� - �)O�+,��� ES�T%� "�]fA�K� )¹�� ��XC1� KÈ�F A�� - �)O�+,��� ES�T%� "�]fA�K��)���)���)���)��        
  
(4 .;*O ��R�; N.��� "01� Í�� )
= ,�)�!*��� �+,��� c ./� "01� E��)A�� Kr] K� G

 �( ,�)��0��I M3��= � )�= }� �+��� ¢o � )�� �Qn! 
�,O�+��� 8*828R ]�h ,��a .��� mR�� }�
��( �Uà�¿ 8«� "' )
= )ao K#�01� E'= GK "c� )n�� �&' �' ;k�"�+�O .��+,��� .Y) �� �

 - 
�Q$O a k )�= "��R 9�&�( ,H  HD�F A�� �)�Q�;( ,H��� ,#�O �&)�� ,B� )¹�� "kX6�



 

                        ●������������ : : : :05��� ,��� ,��� ,��� ,::::02    				
���
���
���
���    1440�     � � � �
���
���
���
���    2019�����    ●  

● ������ ������ ��������� ������ ��������� ������ ��������� ������ �������������������������������������������������������������������������    ������ ���������� ���������� ���������� ���� ●� �

341        

 � � E� )4�� G k�$�� (= 
�T��� �\n� .�C � � 3� )*$"%� �)O�+,��� ����$�� G 3��QA� Ka�
 .Y) �� k�� )T�� k�Q��( ,���R��( k,�XA�� @&' �]fA�� ��(� "° G 
� ,XQ O a k )�o E! ;

����*ZA��( ��XC1� È�F A�� - ES�T%� ���  , M3£f; �&' ��f=(:  
 − − − −    3���73���73���73���7 : : : :�$A¿ Ka� K��n �)�.� K�K! M*�� " , .̧ A�"%�! kX6� ¸���I�$A¿ Ka� K��n �)�.� K�K! M*�� " , .̧ A�"%�! kX6� ¸���I�$A¿ Ka� K��n �)�.� K�K! M*�� " , .̧ A�"%�! kX6� ¸���I�$A¿ Ka� K��n �)�.� K�K! M*�� " , .̧ A�"%�! kX6� ¸���I : : : :        

 �� H�� �]"À� "G!� "#]X�� #�7	r:861§�  ,3���$�� @&' *O*$I - − - �'( ��0 
 �O� G� ��X��	3�; )4�� ���n ��!�)A�� 3��� - :�o KNK;� 8T8 [%� 8( K� � 8* 8$ "Q[�K� "r�87 8� )n�� 8])RK  KNK;� 8T8 [%� 8( K� � 8* 8$ "Q[�K� "r�87 8� )n�� 8])RK  KNK;� 8T8 [%� 8( K� � 8* 8$ "Q[�K� "r�87 8� )n�� 8])RK  KNK;� 8T8 [%� 8( K� � 8* 8$ "Q[�K� "r�87 8� )n�� 8])RK 
� 8�[�8� 8� 8NK� K� 8�[�� 8(� 8�[�8� 8� 8NK� K� 8�[�� 8(� 8�[�8� 8� 8NK� K� 8�[�� 8(� 8�[�8� 8� 8NK� K� 8�[�� 8(���� ´́́́�!�A���!�A���!�A���!�A��::::60606060µµµµ  − :� K� 8O [�� K- 3 8�� "; [&8 [%� � 8] [�8 [1�,  Kc[h )��� K- 8È�8 8 [%� )
8= "�� KQ "I

 [k K�[� 8�o	 "� 8��8 [6��;  "& 8b[_ 8 8( , "H"A )� K� KHK7� 8$KA [¿� 8= 8�[F 8 )
8= .̧ 8A [�" [%�K! Kk [X" [6� Ķ �K� [� 8I [G K 8� K* "� � 8 KL
 [h )��� K� � 8� 8� K- "� )� K� [�� 8B K' "� 8��8 [6�8h , K� 8��8 [6� K��8�K7 8} 8� "H.F8 "I K� 8] [�8 [1� K@ K& 8' K- Kr�87� 8$KA [¿ Ka� Kc, 

 "7 "� 8Q )� 8�" [%� )ao 8È�8 8 [%� )
8= "�� KQ "O KHK7� 8$KA [¿� 8& 8b[_ 8 )
K© 8h , [k" "P�"�	 "��K{[_)A���,  "�� KQ "O "H )RK© 8h "E K� 8� [�� )aKo 8(
 "H)� 8=	 "E 8\ 8� [����75�  

� �%�(� �%�(� �%�(� �%�( : : : :        
 d� )$A� " d�]�_! K�\O*X�� �O�� - ¸.� "� ,K3�; )4�� ��J�o kXC )
=	 N���h �]�=

�+��F Å�0( N���Q( �'£�( ��F� r�Q0(�E�F7 G , : ,N;�T%�( ��*$Q��
 ��  : )$"A¿� BA )�� 8���n%� )
= ¢o M̀ �Lo 9�> -( ,kP��7 �Q)��%�( ����� N�����(
 ���n - kÀ�b�o "� )� K� B' , "��{_)A��( E\���( � XT%�( *$Q�� B'( , "�]�1� @&'

3�; )4���  
kO*X�� 
�*$�� G M#�f �&' H�� ��)J��� ��(= � ,N1� .BF) �� �) "� - H  MmO*7( ,

 ��	r:1250§� iO�C }� � U$���I	 : K  [*86�K! "H"A [R 8>� [� 8$8h ���K� 8( K/ É8�� 8� [G 8�76#�7 , :
�	 "H "� [�87 :���K� 8( K/ É8�� 8� [G 8 � KHKA 8O 8a K( KE [�8 K1 [�8=,  KE [�8 K1 "@� 8�� 8� � 8>o � )8= 8( [(8= d� )O K�8� [R "� É 8� [� 8�

� 8' K [£ 8�;  KE�KF 8$ [�� � 8& 8' [G K "
� "X8O 8�8h,  Kk [X" [6� 8̧ �K� [� 8I )
8 K1 ; KiO K�8 [6� "Þ [Q 8� "* K� [�"O �8 [�8 [%� � 8&8 KP 8(
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�)� .� K� [��K! "
K> [� "O .̧ 8A [�" [%�K!K,  KHKA 8O 8a K( KE [�8= [G K "@� 8�� 8� [�8=�77�  
  *6� )
= ,�&' � �( HAOa( E�1 KHS���(= G �Ì��( É��� G }� "c$I ])Ro ;�� G

 kX6� �&' )
1 ;�P "En)AO �U � (=	 *6� � Ì̧ A�\! ¸.� "�	 Î K/ 8( ��)F�"%� �Q .n�� =
E��h� �$A¿ Ka� ��n �)� .��! M*�� ��h ,	�Oa���� �)O��R� ��ns @���� G\h ,

( �$C (= #]! �$.��A �U �% @���� G 8 � )=( ,�&' - U�b�� GXO � ,9�> HF¿= �
E�F$�� �&' G ��h ;HA�$A��( HI��F�( H O�! � �4�A� Ka�; ,�Oa���! ¸.��A  �  

 − − − −    ��T7= ��!�= ¢o ��a��� �l�( k�T$I 3���7��T7= ��!�= ¢o ��a��� �l�( k�T$I 3���7��T7= ��!�= ¢o ��a��� �l�( k�T$I 3���7��T7= ��!�= ¢o ��a��� �l�( k�T$I 3���7::::        
 G ��� �����I k�= >o ;¶�Q�1� raa� c,FAI - M��'� A M� )7� #�01� E'1

��XC1� }� ��a��� ��Q�; ¢o ,��Qs�( ���2�� ¢o ,#]�A�a� ¢o ,cl���78 �7( ,
 ��$%� �&' - B � �O �&��( ,#(1� igF%� - 9�> G d�Æ ¢o �RÍ= 
= ¸F� −  �)AC

 E�D"= a −�'( ,i��f�� ��FA�a� , : �A7_�( ,��Qs�( ���2�� ��� G ��a��� k�T$I
 }� � U�¡= H 	'�¾��a��� *� N���01� �]fA��! E�f\A�� G |*+��! BQO ���; >o ;

���¹�� ��XC1� È�F A�� - �O�+��� ES�T\���  
~��; "m)I�I , dr���� c!�= N���01� � � ��a��� *'�¾ : M )�8Q "\h �Y h M*'�¾

 >o ;}�1� ¢o �R�1� G �äX� Mm�I*I �'( , MkXg\h���� - U�FI� �'��=`�l :
*'�2�� k� ,Y �� k� , )�Q%� 9�> - H��O ,kXg%��79�  

 �R��( ;��S��( G 3�S�Q�� ¢o ,�À E�f\)A��( r�g�Jn%� @&' �O*�I �R�(�Ô �>o(
�)���nQ)A�� ��A )��= G �)��¹�� ��XC1� 3��QA�� � � "� )� 8$ "O � .å= 8�h*� � 8½�S�� � #�7

 �� H�� ,äb )���	r:483§� :� �[ K� B K� 8�8 [1� @ K& 8' m�� " K- r "(� 8Q)A�� *�[2O 8])RKo 8(
| "�� 8�)A��, HI 8�KS� 8h 8(:  K- �8�Kf [8= � 8&8 KÀ 8( ��l1� }� É 8�[78 [1� ���*I( }�1�! �8R [�8 [1� «*I

��8� [���80�  
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 - ��� � ,����� - ��f1� @&' G )E��(	� �Â1� ��;����A! E�fe G , |
	 .YÎ �� � c	*'�)2��� 9�>( ,� 8¢� 8� 8I H� [�87: � [k "XK� 8> 8�� 8� 8( � 8 [k "X8� )E KC"= 8( [k "XK� 8> 8�� 8� 8( � 8 [k "X8� )E KC"= 8( [k "XK� 8> 8�� 8� 8( � 8 [k "X8� )E KC"= 8( [k "XK� 8> 8�� 8� 8( � 8 [k "X8� )E KC"= 8(� ´́́́��T ����T ����T ����T �� : : : :24242424µµµµ ,

 8c 8 :� 8p�8! "� 8( 8â�"� 8( �8 [f 8 K�� 8T. �� 8GK [k "X8� 8 �8D � 8 �� "gKX[R�8h 8p�8! "� 8( 8â�"� 8( �8 [f 8 K�� 8T. �� 8GK [k "X8� 8 �8D � 8 �� "gKX[R�8h 8p�8! "� 8( 8â�"� 8( �8 [f 8 K�� 8T. �� 8GK [k "X8� 8 �8D � 8 �� "gKX[R�8h 8p�8! "� 8( 8â�"� 8( �8 [f 8 K�� 8T. �� 8GK [k "X8� 8 �8D � 8 �� "gKX[R�8h� ´��T �� :3µ 8# )(8 [1� )
K© 8h ,
	 M* K'�8¾�  8� K̀ � 8XKR K� 8C�8!o K- ��� 8� Kr� 8 )* 8g" [%� K [£,  � 8 K̀ � 8XKR 8� � 8� 8� KHK7 8�[DKo 8( KH K� "\ "�K! Kæ8A [$8� 8h

 Kc8! [�8 [1� 8�� 8� 8(,  K<�)f�� 8(	 �Y8R�  Kc8! [�8 [1� 8} 8� K� � 8�8 [̈ � 8�� 8nKA [7� Kæ8A [$ 8O,  8�� 8� 8( 8]�Kh K
� 8l 8�� 8�8A8� 8h
 Kc8! [�8 [1�,  K'�)2�� "E 8\[ "Ö 8( ,Y) �� "� )� 8 "£8h KH[� 8� 8� "*�  

 "H "� [� 87 K�) ,T�� [G K 8(☺	: K �8A KX [�� K�8 KÓ� 8QK! )ao 83 8� 80 8a�81,  KHK� [�87 8c 8☺: 	 "H 8� 8
� 8; [G 8
 M3 8� � 8*K7 "H 8� K�� 8 K [�� "3 8� � 8* K$ 8h M�� 8o�82;  "# )(8 [1�8h	 M* K'�8¾�  K� � 8�8 [̈ � KB [Q8R K-,  )
8 K1 ;d3 8� 80 .E "; K- ��� 8�

	 8a�  K�[ K [̈ � KB [Q8 K� K@ K& 8',  K� K* 8Q[ " [%� 8( � K�8A [$" [%� 83 8� 80 "# 8(�8 8A8� 8h�  K<�)f�� 8(	 �Y8R� ,� 8¿8= "H)�8 K1 ;
 K� 8�� K�8Q [�� KB [Q8 K� 8a 8# 8] [�KA [�� )
8 K1 ; K# )(8 [1� [G K "@�8 [� 8 K3 8��8ho K- � UC� "l "(,  K- .�� 8� [�� K# 8] [�KA [�� 8(

 "� [Q 8 K²[�8!cKS� 8> McKS� 8¿ KHKI� 8� M, � K�8A [$" [%� .̧ 8C K- K
� 8l 8�� 8�8A8� 8h;  K! "E 8\ [�"� 8h�	 .Y) ���,  "E 8\[ "Ö 8(
 K�8�� K� 8Q [�� KB [Q8R 8} 8� [(8= K� K* 8Q[ " [%� 8} 8� "# )(8 [1��83�  

����$�� - N.���01� K�]fA�� �)�Q�; }� M�� .�� " ,�) ,T��( 
�*$�� G ��f= 9�Ah 
�)���nQ)A�� ��A )��= G �)�� )¹�� ��XC1� ¢o #�0��� ,�)O�+,����  

0ò¸b‚@ @
 � � �)�!*��� �+,��� ES�T #(� I p�l� ; Kp�l�%� �&' - 8*¾�) �� )
= 8mO� a

~�� �g) �� }� ��A���0 "GX\"O , 8qS�AR "�� H� É )�FAA� N.���01�:  
 −  Ua )(= : - "Ä!� )���	 ./�01� � "H)�= : � )o ; U�$�$C H$Q�� #�0= 8Ë�� d��� ,E;

 �/�0= H)�_! k�� )��� mA; "H[A 8Q 80 8( (= , d��{_I (= �O��A!�  
 − �U�R�� : G ; d��(�= ���� #�b r� )�JI ,�)�!*��� �+��� ����! H$Q�� #�0= "�7��

p��!�� ¢o E��Q)A�� ¢o ���\A�a� �� #�0= r=�! �= �+,��� ���� G U3 )�\AT " H$Q�
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 p��!©! :�AR� )k� , M£�_I( M*,�_I «� ' ��nh ��� :���QI [
8= :fF� � )k� ,�)�!*���
 M�)��Í d*2R �O(�� �À BA )�� � )O�+��� ES�T%� - N���01��  

 − �Uf��� :�)�!*��� �+��� ES�T c k����I - dr�4�\! 
�,���01� )Y"A [b"� - "r4 );� ;
 ¼�n, �� }� �)��\��� r�$�FJ)A�� #�b G *�¾= :R�; ;��  d�TÑ }� igF�� �&'

B'( ,�)�� )¹�� : E��A�� - �O� ��( ,�O�+��� r��*$%� }� ���¹�� r���FA�a� kO�$I
 �P �g ��( �QD����( #��s� mS��¿ G �+��� �O*Ô( ,NO�+��� c �+��� ES�T c

�gR  ����$�� - �]fA�a�( ,����$�� r�F�o - E$ �� c E$��� « �Ío( ,��Q�¾���
B�¹�� kX6� È�F A�� - ��Ú � ��$! �O�+����  

 − � U�!�� : ,N���! �= NO�gR ��R�; � ��� ;NO�+��� E��I N! *Q�� - "E )_AO � K& )��
 "«��"O ,��!*��� �+��� ES�T c N���01� E��I N!(  �+��� ¢o NO�+��� 3*2R )
=

É�7= U�)��a� � U0�nR ���; ¢o N���01� 3*2R )
=( ,É�7= U�)��0��I ����( ���; �  
 − � UT�b : �'�R��( ;
�,���01� ���h "igFO BA )�� �)O�+,��� �R )(�%� ¢o �8R*2R �>o

 �)� .n) �� �� F�� ��\AX �R(�	�) ,T��(  �AX�� ¼�nR� � � 9�&; ��� "*1� ]�h ,
 *J¿ (= �UA�! )ao �{_T%� - 
(�� a �UR��C_h ,k'£�( N���!( 3�gR G NO�+���

qS�A) �� �)7� }� "�X� O � �'( N���01� � � � U�O�Ó "*f;= �R(�%� @&' )k� , d:�!�  
�\° � �FR }� k��( �� }0( ,� U*b�( Ua )(= � �\6�( �&' HFg0( H{� }�( ,

N�V=�  
2@ï’aì¨a@⁄aëpübyZ 

                                                 
1 È ,N���01� k�� ,�*O��� ����1 ,
� F� ,��\���� mAX�� ��� ,1423§−2002¼ ,�3�  
2  ,
]f� W� �\° ¹R ,N���01� r�$FD - NF%� �AQ�� ,B��*%� �QJn �� �F�1366§−1947 ,�

±1¼ ,11� 
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3 #�f%� E�F� }� "*82 "O :�{_T - � U��V ] Kå=� "*;> :�)��$Q�� G �)�. )2�� �{_T%� - ���A� Ka� kXC- ,r : ���

 ,r(£! ,B���� mAX%� ,È� ,BQ�Q� ��*�� �F� ¸�$Ó ,��XC1� #�0= - ��XC�� ,���� GO���
± ,r�4¼ ,83 �� � �½�> �{_T%� - ��*;>( : �� �F� ¸�$Ó ,�l(*�� �Aº `Í ,-�J�� GO��� k�R

È ,B;���1 ,
� F� ,����*�� �T�� ,1407§ −1987± ,�3¼ ,604 ��(�{_T �  : �+��� r�F�
- ,Ë��$��! :È ,H$Q�� #�0= - Ä�g%� *gF�� ,Ã;�4�� GO��� ��!1 ,BFAX�� ��� ,1414§−1994± ,�2 ,

¼256 �  
4 È ,��O�� `�0 ¸�$Ó ,H$Q�� #�0= - 
�'��� ,B O�¨� /��%� �¬= �� �F� G! 9�%� �F�1 mAX�� ��� ,

 ,
� F� ,�)�\����1418§−1997± ,�1¼ ,7�  
5 È ,��� HO4R( W�C4�� �\° ¸�$Ó ,£ %� m;�X�� `Í ,BC�AQ�� ��� �� G! ��= G! �\°2 �FAX ,

 ,�O���T�� ,
�X�F���1418§−1997± ,�1¼ ,49−50� 
6 È ,kg� �! W� ¸�$Ó , �*��� �� 0 - EnQ%� ,�¹º4�� k��$�� �¬= (*\� G! ��\°1 �FAX ,

 ,
� F� ,#�À�1993�¼ ,18�  
7 ¼ ,HTQR ��n%�18−19� 
8 ± ,Ä�g%� *gF�� ,Ã;�4��2¼ ,228−229� 
9  ,�O��� ,����¨� r���FJ%�( mAX�� �O*O� ,È� ,�g �� #�0= - ,<�+h1� M����1414§−1994 ,�

¼104� 
10 È ,#��h ��\° `Í( ¸�$Ó ,H���( �g �� #�0= - `��7 Ka� ,BD��T�� GO��� #��1k�$�� ��� , ,

 ,¸��1409§−1989¼ ,�14−16�  
11 È ,YS�ns� ,B � G! 
]f� �AQ�� �¬=4± ,r� ,� , �AX�� ����� �à�À� ,1¼ ,41 � 9�&; *2 "I(

� � :È ,���; -  *��� G �( ���S�T( ��!*��� �+��� H$h - BFC�n�� ,Ë��h G! ��=1 mAX�� ��� ,
 ,
� F� ,��\����1418§−1997¼ ,�13�  

12 � �¬=È ,��O�� `�0 ¸�$Ó ,H$Q�� #�0= - 
�'��� ,B O�¨� /��%1 ,
� F� ,��\���� mAX�� ��� ,
1418§−1997± ,�1¼ ,44 �� � 9�&; *2 "I( :È ,*¾� %� �) "�( *¾� �� �l(� ,Ð�$%� ���7 G!�2 ,

 ,
� F� ,
�O*�� �T��1423§−2002± ,�1¼ ,485−486�  
13 É�� NO�+��� � � *2 "I :�� ,�(��� k��R ¸�$Ó ,������ `�AQ ,*X! ³= G! ���O  �$�O �¬= B;�XT
È2 ,
� F� ,��\���� mAX�� ��� ,1407§−1987¼ ,�359 �#�01� E'= � �( : ,*\� G! �\° ���*��

È ,<������ *!�� HD ¸�$Ó ,H$Q�� #�0= - #�ng%�3 ,
� F� ,����*�� �T�� ,1418§−1997± ,�1 ,
¼286� 
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14 *2 "I É�� NO�+��� � � :¼ ,������ `�AQ ,B;�XT��318 −320 �#�01� E'= � �( : �g�o �¬=

È ,H$Q�� #�0= - c\��� ,���£���1 ,
� F� ,��\���� mAX�� ��� ,1424§−2003¼ ,�12� 
15 É�� NO�+��� � � *2 "I :¼ ,BFC�n�� ,Ë��h G!�87 �#�01� E'= � �( :± ,
�'��� ,B O�¨�1 ,

¼49�  
16 �¼ ,`��7 Ka� ,BD��T�47−48�  
17 È ,-���� �F� �\° ¸�$Ó ,H$Q�� #�0= - �QnAT%� ,/�4+�� ��C �¬=1 ,��\���� mAX�� ��� ,

1413§−1993¼ ,�52−53� 
18 ± ,
�'��� ,B O�¨�1¼ ,43� 
19  ,
� F� ,��\���� mAX�� ��� ,È� ,±�� %� `Í - ±�P�� ,W� G!  �'��� �F� BXFT�� ±�A��1416§−

1995± ,�1¼ ,7�  
20 *2 "O :È ,H���( ������ NTC ¸�$Ó ,H$Q�� #�0= - #�ng%� ,³*��� G! *X! �¬= Ü�$��1 ��� ,

 ,
��1� ,
]� ,���F��1420§−1999¼ ,�85 �( : G  ª�� ���I�� ,���O G! �\° 
��C �¬=
È ,�\° m�� ¸�$Ó , *��� 
�T�1 ,3*'�$�� ,B�R�s� �FAX ,1418§−1998± ,�3¼ ,1521� 

21 ± ,
�'��� ,B O�¨�1¼ ,140�  
22 È ,B;��F%� ��= ¸�$Ó ,H$Q�� #�0= - 3� "��� ,� �*Q�� }�O �¬= Ü�$��2 ,Í�R 
(� ,1410§−1990 ,�
±2¼ ,678−679�  
23 *2 "O :È ,H���( ��T�� G�*�� �F� ¸�$Ó ,�S��Q�� E��TI `Í ,9�� G!�1 ,�O���T�� ,*�' ��� ,

1410§−1990± ,�2¼ ,294 −295�  
24 *2 "O :± , ª�� ���I�� ,
��C �¬=3¼ ,1521�  
25 *2 "O :È ,��%� E��b ¸�$Ó ,H$Q�� #�0= - �\A�%� ,��F�� NT6� �¬=1 ,��\���� mAX�� ��� ,

1403§± ,1¼ ,245−246� 
26 *2 "O :*;�¿ ��= ¸�$Ó ,��XC1� #�0= - ��XC�� ,�4C G! W� �\° �¬= ,3�O�¨� �h�� ��� ,È� ,

± ,r� ,
� F�4¼ ,21�  
27 *2 "O :± ,3���� ,}�O �¬=2¼ ,678�  
28 *2 "O :¼ ,3�FA�� ,���£���172 �6   
29 *2 "O :± ,
�'��� ,B O�¨�1¼ ,140� 
30 $Ó ,c��¨� cV `Í - c��À� c� ,BD��T�� GO��� #��� �FAX%� ,È� ,�(�� ' ��\6� �F� ¸

��$�h�A��± ,r� ,� ,2¼ ,263�  
31 �½�> �gQn�� ,HTQR c�*%��  
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32 ± ,c��À� c� ,BD�� ,T��2¼ ,266�  
33 ± ,HTQR c�*%�2¼ ,268�  
34 - N���01� � � ÞQ��� ��a� cFAI - c!�1� r���FA� Ka� @&' "*2 "I : #�0= `Í � �Â1� ��;

 ,B����  �AX�� ��� ,È� ,���ZF�� 4O4��� �F� ,�(�4F��± ,r� ,
� F�1¼ ,28 �( : }� �O��A��
± ,r� ,� ,��F0 �FAX ,È� ,<���AQA�� GO��� ��� ,��l�A��1¼ ,52� 

35 G4�� � ,�$I k�� ,r�g�Jn"%� K²�! �)7K� - U�f "*2 "O : Y ��( *'�2�� ;��a��� *'�¾ r�g�Jn
�( EX�%�( BQs� ;��a��� BQb G ���!�$O �( ,kXg%�( �Q%�(� � ,H!��A%�( E\�% : �\° G! ��=
¼ ,r� ,
� F� ,³*���  �AX��  ��� ,È� ,Æ���� #�0= ,Æ����68 �'��! �( �( : ,Ð�!��� �O� �¬=

È ,��%� E��b ¸�$Ó ,H$Q�� #�0= - ���1� kO�$I1 ,
� F� ,��\���� mAX�� ��� ,1421§−2001 ,�
¼116 �'��! �(�  

36 �' :<�AO��%� �����H!�A; - ,H�! G! �� �F� ,3�� EO4R , : ,È� ,r�h�Aba� /��( raa��� /�=
¼ ,r� ,�X ,��X%� �FAX%�296� 

37 È ,
]�� ���� ¸�$Ó ,r�$h ��%� ,BFD���� ��� G! k�'�*!o1 ,�O���T�� ,
�Q� G!� ��� ,1417§−
1997± ,�2¼ ,102�  

38 `Í ,-�*$�� �O��o G! ��= GO���  ��¿ È ,��� HD ¸�$Ó ,#�nQ�� ��$ I1 ��!*��� ���FJ�� �;Í ,
 ,� ,3�gA%�1393§−1973¼ ,�236� 

39 #�f%� E�F� }� *2 "O :± ,�S��Q�� E��TI `Í ,9�� G! GO��� #�V1¼ ,69−70 �( : *\� G! ��=
È ,��(*��� k2R `¹! �O���  � �Ah ,B��6�1 ,�*X%� �X ,���1� �FAX ,1431§−2010 ,�

¼208−209� 
40 H�*b= : ,���V 
� �a�  �! ,���h � T��( 3�n�� ��7o  �A; ,<�F�1� kXg! H�� G!� G � ,H�� G!�

 iO�C972È ,
]�� ���� ¸�$Ó ,1¼ ,r� ,|�O*�� ,����%� �FAX ,177 � )k 8� ,<�F�1� HQ )�l(�  
41 ± ,��XC1� #�0= - ��XC�� ,�4C G!�4¼ ,2−3�  
42 ± ,��XC�� ,����2¼ ,224� 
43 *2 "O : #� GTC G! �\° �O� � ,��FC*�� ��2 %� }� ��F'&�� �X�FT�� ,«��F #� 4O4��� �F� G! En�h

È ,«��F1 ,�O���T�� ,����F¿o �� ; ��� ,1427§ −2006¼ ,�27−28�  
44 È ,�J� ���$�� �F� ¸�$Ó ,É�X�� G T�� ,B$��F�� *X! �¬=3 mAX�� ��� , ,
� F� ,��\����1424§ −

2003iO�C ,�1� |*h  �! ,iO���%�  ��¬= p�V ,²S�*Q��  �A; ,�12297± ,6¼ ,373�  
45 ± ,H$Q�� #�0= - 3���� ,}�O �¬= Ü�$��2¼ ,651� 
46 *2 "O :± ,r� ,
� F� ,��\���� mAX�� ��� ,È� , �$�O E�o �O� � ,EnQ%� `Í ,»��O G!�3¼ ,224�  
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47  k�C*�� �F�È ,�A�' �\° ¸�$Ó ,#�01� }� p(*Q�� qO*ß - ���\A�� ,�� ���1 ,����*�� �T�� ,

 ,r(£!1400§¼ ,317�  
48 ± ,��l�A�� }� �O��A�� `Í ,<���AQA�� GO��� ���1¼ ,94�  
49 ± ,£ %� m;�X�� `Í ,BC�AQ�� ��� �� G!�3¼ ,143�  
50 �T `¹! r��*�� �I ��h ,���n�1� GO��� ��2RÈ ,*\� �� �F� ÄFl ,r�Ff�� k1 mAX�� ��� ,

 ,
� F� ,��\����1423§−2002± ,�1¼ ,260�  
51 ± ,±�� %� `Í - ±�P�� ,BXFT��1¼ ,7� 
52 È ,������ ¸S�$C ����( ���F�� � �Â1 ��*J�� ,������ 34� G! ��Ö1 ,r(£! ,� )O���� �FAX%� ,

1423§± ,3¼ ,156�  
53 YS�ns� ,B � G!�± ,1¼ ,34� 
54  ,� ,����¨� �h*�%� ��� ,È� ,H$Q�� #�0= �]�� � � ��+��� ��nA�� ,��Q+�� �F� ��= ��T��1996 ,�

¼172� 
55  �� 8\828R−  GO* .b_A"%� G−  - �� H�� ,BD�� ,T��	
]"¨� ��$� �#�$h:  

�      K�� [�KA [�� 8c 8 KE [�KQ [�� Km8�8JK�      *  BK 8� [�87 8( �� 8� ,��� 8; K#� 8�[�K�  
             [� K* 8I 8( MË 8]KA [�� 8h � K(� 8T "\�K� 8(   *      8; U� 8C� 8!Ko������� [� Kn"7 d�O K� [�8AK� � 8&  
      8R� 8' K [̄ K� 8(��������������� [T)A�K� 8( K�����ZK�������       K£          *£K� [Z)A�� 8( K4� K� [�)A�� 8( K [�"s� 8(  
      8\)A�K� 8(        [m 8� 8� [�� 8( d
�8 KA [� 8( B.       * 8O K� [T8I [ 8�8 [1� 8( K�� 8$KA [C Ka� 8( d��  

  È ,�gl ��\6� �F� ¸�$Ó ,
��F��( <��%� B\�� - 
]¨� ��$� ,BD��T��1 ,� ,k�T ���� ��� ,
1433§−2012¼ ,�59 � r��¬1�399 −402�  

56 *2 "O :¼ ,BFC�n�� ,Ë��h G!�138 �! �(�'�� 
57 #�f%� E�F� }� "*2 "O :¼ ,3�FA�� ,���£���22 �'��! �(�  
58 È ,<��%� k�� ,¸�A� 4O4��� �F�1 ,r(£! ,��!*��� ��� �� ��� ,1430§−2009¼ ,�27�  
59 *2 "O :± ,��XC1� #�0= - ��XC�� ,�4C G!�3¼ ,33 �'��! �(�  
60 *2 "O :¼ ,�QnAT%� ,/�4+��202 �'��! �(�  
61 �È ,*;�¿ ��\° ¸�$Ó ,<��%� k�� - ������ ESa� ,<��*¨� *'�$�� �F1 ,3�� ,<�%� ��� ,

1413§−1992¼ ,�70� 
62 ¼ ,Æ���� #�0= ,Æ����85� 
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63 *82 "O :¼ ,Æ���� #�0=89�  
64 ¼ ,HTQR ��n%�92�  
65 ¼ ,HTQR ��n%�93�  
66 ¼ ,HTQR ��n%�94�  
67 ��X��  �Js� �¬= ��= G! ¶�Q°È ,H���( ��\� �¬= ��Q ¸�$Ó ,H$Q�� #�0= - ���\A�� ,<�>1 ,

 ,�X ,É*$�� �= ����1406§ −1985± ,�2¼ ,26�  
68 È ,��$�FJI ����0_I ����� ��!*��� �+���! N���01� #a�A�� ,*O�¨� ���1 ,����F¿o �� ; ��� ,

 ,�O���T��1432§−2011¼ ,�227� 
69 ¼ ,#�ng%� ,���*��345�  
70 =È ,H���( ����%� �F� #��� ¸�$Ó ,#�ng%� `Í - #�01� �S�QR ,-�*$�� �O��o G! ��1 ,

 ,�O���T�� ,��F�� �QJn ��4R �FAX1416§−1995± ,�3¼ ,1267�  
71 *2 "O :¼ ,��!*��� �+���! N���01� #a�A�� ,*O�¨� ���72−73�  
72 ± ,��XC�� ,����2¼ ,203�  
73 QnAT%� ,/�4+��¼ ,�204�  
74 ± ,H$Q�� #�0= - 3���� ,}�O �¬= Ü�$��1¼ ,229 � @&À W$��� #�A�a� G Ä$h ±>�\R �&'(

¼ G ,HI�> ��n%� - *2 O , M£f; @£� «� �h )ao( ,�{_T%�224 ¼ ¢o247�  
75 ± ,r� ,
� F� ,*XQ�� ��� ,È� ,*O�$�� �Ah ,�]À� G! GO��� #];2¼ ,269�  
76 �� ,���ZF��iO�C ,cl��A��  �! ,�7*��  �A; ,��gn6502 �È ,Ç� �� £'� �\° ¸�$Ó1 ��� ,

 ,�O���T�� ,3�� �� �D1422§± ,8¼ ,105�  
77  ,��\���� mAX�� ��� ,È� ,c��¨� cV }� Wg%� #�¨� `Í }� ��J��� ��¿�C ,��J��� �\° G! GTC

± ,r� ,
� F�2¼ ,168�  
78 r���FA� Ka� @&' "*2 "I � � #�f%� E�F� }� c!�1� :± ,��l�A�� }� �O��A�� ,<���AQA��1¼ ,52�  
79 È ,B���� H$Q�� - ¼�n �� £TQI ,���n�� mO�=4 ,r(£! ,B���� mAX%� ,1413§−

1993± ,�1¼ ,140� 
80 ± ,r� ,
� F� ,�h*�%� ��� ,È� ,äb��� #�0= ,äb��� ��= G! �\°1¼ ,166� 
81 ,���ZF�� iO�C ,��_L�( ��¯� 3��*$��  ��(  �! ,
�>1�  �A; ,��gn��756± ,1¼ ,151 �( :

iO�C ,��;� E; - �Ó�Q�� 3� �*7  ��(  �! ,3�n��  �A; ,��gn�� ,k�T994 � �F� ���h �\° ¸�$Ó
± ,r� ,r(£! ,³*��� â���� ���Co ��� ,È� ,B7�F��1¼ ,295�  

82 �A; ,H�� G!� G � ,H�� G!�iO�C , ��An�_h ���� =*7 �>o  �! ,r���n�� ��7o  850¼ ,158 � 
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83 ± ,� �Â1� ��; ,���ZF�� 4O4��� �F�1¼ ,49�  
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Abstract 

This article is entitled "The characteristics of The Fundamentalists (Al'Usuliuwn) 
Treatment of the Arabic Language", which is in fact an extension of what I have 
already written about in my doctoral thesis in which I have studied a considerable 
number of linguistic issues that distinguished the fundamentalists (Al'Usuliuwn) from 
the linguists. Herein, I'll attempt to benefit from the aforementioned work, aiming to 
elicit the overall rule which marked the fundamentalists (Al'Usuliuwn) treatment of 
the Arabic language.                                                                                                                            

This  article is outlined in an introduction , two chapters and a conclusion. The 
introduction aims to explain one important point : who are the 
Fundamentalists(Al'Usuliuwn) ? The first chapter investigates the development of the 
relationship between the principles of the jurisprudence and the sciences of the 
Arabic language. The second chapter makes up the core of the article as it explains the 
characteristics of the fundamentalists(Al'Usuliuwn) treatment of the Arabic language. 
The conclusion is devoted to the most important results.    

  Key words: 
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