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 e���+ ��>�\W ZX 1ª<* S 6���7�' 9��	; ,��	1!�; e	�1!� �	 @�[!�, 6���7�

l5'  -W��(� M 1"ª*; ]2i?* $12' ��>�\W ZX 1ª<* xI�; ,-�R!� «E;�Ä �8
 ���  �� M �KrI =�� 9<� �8�>I�; ,�r��<T� �*123!� ��G�(� �"�' �¿ e?!� �<�E(�;

 ��G�,�� �813!  ��WS �Y }e���7� 123!� a� ZH[<+ �*12' ��G�Y#  
2222����    ¢ ��r·  \·!�¢ ��r·  \·!�¢ ��r·  \·!�¢ ��r·  \·!� ®    �     ®    �     ®    �     ®    �        �����  ��G�,��  @ 8�\·! � *�··  5· !�  ��G�,��  @ 8�\·! � *�··  5· !�  ��G�,��  @ 8�\·! � *�··  5· !�  ��G�,��  @ 8�\·! � *�··  5· !  ®        ® ®       �    �      ®        ® ®       �    �      ®        ® ®       �    �      ®        ® ®       �    �      1··  _`�  -  1··  _`�  -  1··  _`�  -  1··  _`�  - ®   �    �  ®   �    �  ®   �    �  ®   �    � ::::        

 -, ¾� �r	 �"[ }�z� �� �r[I Z�S� �C� ��G�,�� :�\�Ye\�\?!� d�¦,  �8;
J�?! N�5';; ,���Y e<, 4�3�_ 9�; M �����[!� 938 ��\, «1"� 
r[, v_(� �C� 1"?f� 

� ��; .1"f 0�,�� 
�CT� e>	Y @8��T�5 RW1\?* ��G�,�� ����+ ��W �8; ,
S Z�; .��<T� �<*�T�; �2�; 4� <L; A��¬K,  M ��<2[* �C� �<��* w?t ��!�R*

 ]bxf; ��r�HIE; �x	� ��5*1'���r�!; 1b�Rs��6 -� �81' ��G�,�� ��r?	� �Y v� ,
5I ]P Q�R* �� 6���7� u1' -\G p3?+ S ��G�,�� �Y �<! ;�r* �� -2! ,Q��; Å�

Z�2K?!� Q�r8 Z���2I� ��bR� M S� 6���7� a�7 ���3<� e� J!� ��	 �� M; ,
 ��G�,�� R�F e?!� �*�5 !� ¢��rT� ����� M ���	 @5<� �� ��; ,Z"<	 N���+ NS��3I�

6���7� -	:  
2222 − − − −1111 − − − −    �,�K�!� -� @8�T��,�K�!� -� @8�T��,�K�!� -� @8�T��,�K�!� -� @8�T�::::        

k, -� � * Y�rT� �C�  ¥�5I �'1 � M �"��	 R�W/!� -2\* e?!� �*�5 !� ¢��rT� Z�Y
 ���5+ j�� �	 �<, @5* «�;�, $C!�; ,6���7�; ��G�,�� k, =�?_S�; u�3+S�

�� m"<� �	xs�; �<[!� ]�Y m"<� -� ��G�,�.1	�f(� � ���I 95*1h -	 $C!�
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G�,�� k, ;1b�Rs� 9i� + $C!� $�5 !� ~*� ?!� ��r�Y.1	�f(�; ��#  
 v32+ ,e���7� =1>?!� A�<r! Q;Y }�Y 6���7� -	 �<q*�t M N�5,�� N�<ÁY� xW;

,
!�h gY -, o	; ��3	 -, �xq	 Z"?��5� M; �,�K�!� ��rW � ] !;�C  Q;Y � *
, ��G�,��; 6���7� k, =�_HK �;1ª<* Z­Y ��G�,�� .1"µ 
�C� � �rh �Y �

 �,�K�!� �� - ���G�Z"��	 ¾�−  ��Ç>�; ��r��* Â, Z­Y �	 ��{ S �C� -2!
S �Y �	 Z�  er<!� � , �<[D� .;�5!� Z­Y �	 ZX �;1ª<* −Z��; 9��	 ¾� �L − 

9I;132* S; N���	 ��< �* S Z�; −6���7� ] ' xW−  Q�r8 9��	 Z���2IÈ, ��3?WY ],
Z�2K?!�8 k\2D� �� 1�(� 4S�� �Ç>» $Y ,k3L �1t M9#  

~�3hY Z���1,� u�K�� �¦Y ����� ���*;*  Z�2K?�! Z"Ç�>» 9�' �G�* NS�8
Q�5�' :Ê }� -� �	 ��r� SZ"<� �>§T� �>§, ^��,�K�!�� 
�q!�; Z?i!� �;�, ,

 1�(� � �1+; Z"�' .����!� �*��t(� ��\ ! J[�Y ��; ,kr?!�; J!� -� :rq?!� � ,
 -[P �"' ,¾� ��Ë10; , ��; Q��8Y -� ��G�,¶! 
[I �� � , �G�* «�HI �<ÀY xW

 -*C!� ��G�,�� .�� � , -� ��; 9ÀY �	 ,�,�K�!� � r! - h; 
�; Z?f �"�'
S 
�C� S; �81' 9<� ��»11 Q�5!� M N��1t �Ä S ��G�,�� ��, Q�5!� -2\* 9<�; ,

 �,�K�!� ��rW -� � * ©§i!� �C� ��W �!; �>� JÀY �>§\�! �5rh -� ;Y
 -	 N��� , 1�(� J!� ��2* �Y ¥Â, -2!; ,4�<q?�� $Y �;� ���	 �3�, @�[!�
 ��W J!� -	 �13!� «R<+ �! 9ÀY j1* -� Z"<� ����'  J!� a�; ,Z?i!�; 
[!� Ì�3¨Y

�x	̧ �<>�[! �� !� e?3T� ��; o��7� �ÍY Q�5* �C!; ,9! ]V'Y: Ê :�_ ��� ,;
�� !� A�>I�; Z"��	 �;15!� ,Z"���tY �K3L j�>+ �Y Z��(� -� 9IÈ' Z�� , �

 Z�1ÎÏ�; Z"r8�<\, S� �;1WC* �' ,Z"<�, 1Hf x	 -[!(� a>5+; ,« ��'(� ZH�+;
�<[D�ËËËË12 #  
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 ����T� 4x�	 =1h -� ��t A���"f �,�q\, e� Q��8(� «C� �Y Z� !� a�
I �Y 
¿ �C!; ,�,�K�!� -� ��G�,�� @8�T -*�� T� ��G�,�� k , ��C_�

 -� $Y 6��7�, -� .��"f -� �� C_(�, �;Y ]_��!� M -� .��"f �Y J!� ,��r?	S�
�813!� �	 e\?<* S #  

 �,�K�!� Z?f; �
� -� �;132* ��G�,�� �È' J!� �	 4�<,; − ¾� ���G�
Z"��	−  �"<�; ,A�*`� -� �	�\H\, J!� �	 k!�?[� ,��T� -	 N����_ 9I;1*;
+ 9!�8+ 9!�8+ 9!�8+ 9!�8�� �� �� �� ::::    ﴿     �-®� N� �V�' ���&̧�?�r�* �Z® ®X � �� ���Y �; �Z ®� ®���*®� �- ®� ���̧ ®1 �_Y̧ �-* ®C�!� �-* ®1 ®�� �"̧ �T� ®4� �1 �53̧��®! �-®� N� �V�' ���&̧�?�r�* �Z® ®X � �� ���Y �; �Z ®� ®���*®� �- ®� ���̧ ®1 �_Y̧ �-* ®C�!� �-* ®1 ®�� �"̧ �T� ®4� �1 �53̧��®! �-®� N� �V�' ���&̧�?�r�* �Z® ®X � �� ���Y �; �Z ®� ®���*®� �- ®� ���̧ ®1 �_Y̧ �-* ®C�!� �-* ®1 ®�� �"̧ �T� ®4� �1 �53̧��®! �-®� N� �V�' ���&̧�?�r�* �Z® ®X � �� ���Y �; �Z ®� ®���*®� �- ®� ���̧ ®1 �_Y̧ �-* ®C�!� �-* ®1 ®�� �"̧ �T� ®4� �1 �53̧��®!

 ���8̧®�� ��!� Z̧�̧ �J® �Ð;Y̧ 9̧�!��̧ �� �; � �Ñ� ��; ¸y̧�<�* �; �NI � �� �G ®� �; ® �Ñ� ���8̧®�� ��!� Z̧�̧ �J® �Ð;Y̧ 9̧�!��̧ �� �; � �Ñ� ��; ¸y̧�<�* �; �NI � �� �G ®� �; ® �Ñ� ���8̧®�� ��!� Z̧�̧ �J® �Ð;Y̧ 9̧�!��̧ �� �; � �Ñ� ��; ¸y̧�<�* �; �NI � �� �G ®� �; ® �Ñ� ���8̧®�� ��!� Z̧�̧ �J® �Ð;Y̧ 9̧�!��̧ �� �; � �Ñ� ��; ¸y̧�<�* �; �NI � �� �G ®� �; ® �Ñ�####     ��� ��!� �;4̧ ���r�+ �-* ®C�!� �; ��� ��!� �;4̧ ���r�+ �-* ®C�!� �; ��� ��!� �;4̧ ���r�+ �-* ®C�!� �; ��� ��!� �;4̧ ���r�+ �-* ®C�!� �;
 �8 �- ®� �� �x* ® ��� �; �8 �- ®� �� �x* ® ��� �; �8 �- ®� �� �x* ® ��� �; �8 �- ®� �� �x* ® ��� �; ��+̧;Y̧ �� ®B N� ��� �t �Z ®� ®�;�̧Ļ ®M ��;�̧® �¿ �S �; �Z ®"�� �!®� �1 ��� �� �- �� ���³r®{̧ �Z ®"®��r ��+̧;Y̧ �� ®B N� ��� �t �Z ®� ®�;�̧Ļ ®M ��;�̧® �¿ �S �; �Z ®"�� �!®� �1 ��� �� �- �� ���³r®{̧ �Z ®"®��r ��+̧;Y̧ �� ®B N� ��� �t �Z ®� ®�;�̧Ļ ®M ��;�̧® �¿ �S �; �Z ®"�� �!®� �1 ��� �� �- �� ���³r®{̧ �Z ®"®��r ��+̧;Y̧ �� ®B N� ��� �t �Z ®� ®�;�̧Ļ ®M ��;�̧® �¿ �S �; �Z ®"�� �!®� �1 ��� �� �- �� ���³r®{̧ �Z ®"®��r

 ®9 ®[ �3�I ��f̧ �u�*̧ �- �� �; Ã� �L� �� �_ �Z® ®� ��� �W ���! �; �Z ®" ®[3̧�À�Y �� �	 ��;1̧®� �z*̧ �; ®9 ®[ �3�I ��f̧ �u�*̧ �- �� �; Ã� �L� �� �_ �Z® ®� ��� �W ���! �; �Z ®" ®[3̧�À�Y �� �	 ��;1̧®� �z*̧ �; ®9 ®[ �3�I ��f̧ �u�*̧ �- �� �; Ã� �L� �� �_ �Z® ®� ��� �W ���! �; �Z ®" ®[3̧�À�Y �� �	 ��;1̧®� �z*̧ �; ®9 ®[ �3�I ��f̧ �u�*̧ �- �� �; Ã� �L� �� �_ �Z® ®� ��� �W ���! �; �Z ®" ®[3̧�À�Y �� �	 ��;1̧®� �z*̧ �; Z̧�̧ �J® �Ð;�̧�' Z̧�̧ �J® �Ð;�̧�' Z̧�̧ �J® �Ð;�̧�' Z̧�̧ �J® �Ð;�̧�'
 ���Ķ®� �3̧ �T� ���Ķ®� �3̧ �T� ���Ķ®� �3̧ �T� ���Ķ®� �3̧ �T�####     ®� ®� � �, �-®� �;4̧� �� �-* ®C�!� �; ®� ®� � �, �-®� �;4̧� �� �-* ®C�!� �; ®� ®� � �, �-®� �;4̧� �� �-* ®C�!� �; ®� ®� � �, �-®� �;4̧� �� �-* ®C�!� �; ��I�5̧�r �� �-* ®C�!� ��<®I � �� �_® ®� �; ��< �! �1®3 ��� ��<�, �� ���!̧�5̧�* �Z ��I�5̧�r �� �-* ®C�!� ��<®I � �� �_® ®� �; ��< �! �1®3 ��� ��<�, �� ���!̧�5̧�* �Z ��I�5̧�r �� �-* ®C�!� ��<®I � �� �_® ®� �; ��< �! �1®3 ��� ��<�, �� ���!̧�5̧�* �Z ��I�5̧�r �� �-* ®C�!� ��<®I � �� �_® ®� �; ��< �! �1®3 ��� ��<�, �� ���!̧�5̧�* �Z

 ÃZ� ®t �� Ã=;4̧ �� �J�I®� ��<�, �� ��̧< ��c �-* ®C��®! Ò�®� ��<®,��̧8̧ ®M �]� � �Ä �S �; ®� �x* ® ���®, ÃZ� ®t �� Ã=;4̧ �� �J�I®� ��<�, �� ��̧< ��c �-* ®C��®! Ò�®� ��<®,��̧8̧ ®M �]� � �Ä �S �; ®� �x* ® ���®, ÃZ� ®t �� Ã=;4̧ �� �J�I®� ��<�, �� ��̧< ��c �-* ®C��®! Ò�®� ��<®,��̧8̧ ®M �]� � �Ä �S �; ®� �x* ® ���®, ÃZ� ®t �� Ã=;4̧ �� �J�I®� ��<�, �� ��̧< ��c �-* ®C��®! Ò�®� ��<®,��̧8̧ ®M �]� � �Ä �S �; ®� �x* ® ���®,####﴾﴾﴾﴾    ÓÓÓÓ �*`� ÂD� .��� �*`� ÂD� .��� �*`� ÂD� .��� �*`� ÂD� .���8888 − − − −

10101010ÔÔÔÔ ,�,�K�!� 
t ���; �	 �KG�; �!S� �"�' �*`� 9+�� , -� 13W  �"<� lr<?[*;
 ©_(�,; ,���À(�; -*1��"T� -� k!;(� k5,�[!� N�L��_; ,Z"\?f; Z"r�
 ,��r*�D� ��KLY; ,��Rt(� ;Y u�<7� ��KLY; ,�tY ��KLY; ,��, ��KLY
 Z2t; ,QRI �� Z"�' QRI -*C!� ,��r+ ;Y .Õ !� ~�� ��KLY; ,��_ ��KLY;

 ��<�zT� Z­�, Z"��	 �� + ¾�Z"\?f; Z"�' - h -� v32+ 
�; J!C!; ,N�5t13 #  
 Z�Y -� ,Z"��	 ¾� ���G� �,�K�!� -� @8�T� ��V8 �Y 1�(� �L�_;
 -B N�vqW �Ä J!C!; ,@!�§T� �� 1ª<!� M k\�[T� ���	 �"�!� Z2?{ e?!� a�G��T�

12!�; �&r!� k , Z"�!� �;1ª<* �,�K�!� -� ��G�,�� @8�� M p8�* � ��; ,��� �
4R� � * «�I��;Y ��; ,Z"[3ÀY -	 U�'�!� �� �;1>V* ��G�,�� 4x�	 ] � ���  -�
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 j�� �KG�� A4�� e?!� �;�1!� J�+��/t�  ¾� �L ¾� Q��� �,�K�! ��G�,��
 �� $C!�; ,k\�[T� ��"µ @8�� ZX��t ��35* �Y Z� j�Y �� ��; ,Z��; 9��	

�,�K�!� 
[*; - >* -� v32+ Z"��	 ¾� ���G�  #  
2222 − − − −2222 − − − −    0�,�� 123!� M .vr2!� 
2+1� Z2t0�,�� 123!� M .vr2!� 
2+1� Z2t0�,�� 123!� M .vr2!� 
2+1� Z2t0�,�� 123!� M .vr2!� 
2+1� Z2t::::        

 ��G�,�� �*�5 !� ���ª<T� Q��3I� 9�' ¢��5�! �W�?* $C!� ¼��(� u1>!� u/3�
 1ªI M «�Ä .vr2!� 
2+1\' ,.vr2!� 
2+1� �¨�[� �� ,e���7� 123!� -	

2D�; ,9!��; 9�� 9, ]{ �Ö 13W N �1'�W � * 6���7� �Y Z���5?	S �H�?I J!� Z
 1*�s�; ,��T� -� ��1� .vr2!� ��IC!� Z2t �"\2K' .v&L :I�W ��; ��IC!�
 M «�\�� $C!� $���!� ��[T� -	 Q;z[T� �� $�5 !� Z2D� �C� �Y �<� 1WC!�,
 �� Z�1ªI =�?_�, ,N���F @�?� 1�(�' ��G�,�� a� -2! ,������� ��(� )*��+

�	 �¨�[�]\ !�, �x*�� �8#  
 -2! N��t�� 9I;�? * Z��¿ .vr2!� 
2+1� -� ��G�,�� �5? � M ±̧ ®t�T�;

�\ I 13W 1'�W �� w< \, -�z\,  �!14 �� + ¾ 9?	�h M y8 9I�2! N�1ªI ,
�"r2+�� e?!� ×� T�,15 -� 61§T� ��5?	S� M 132!� -	 @�?� 132!� �C� -2! ,
 J!� �� @GY ,��T� 6���7� =�_ �	 ,©5<*; �*R* ��G�,�� �<	 �x*�� �Y

 } r?* S .�t�; ��µ 9I;1* -*C!� 
IC�! 9? 8��� �1H\, 9Ix*� 
�C* �r !� �Y; ,�
 N�rI� 
ICT� ��\[* ��G�,��; ,.��*E; 1'�2!� ���� \, ]�� *; ,N�1'�W 9ÀY �	 9! 1ª<*;

,N�5'�<�; �\ I 13W N �1'�W  N �vrW169ÀY v� ,  ]r5?' k<�zT� ��2tY ��I�!� M 9��	 �;1¿
�&, .vr2!� ���x\, �/5* � ��� �C� ,9�?8 ]{ S; ,9!�� 9! ±3{; 9+��"f�  �	

 M ��� 9ÀY �	 ��53+�' Z��<	 .1_`� M .vr2!� 
2+1� Z2t ��Y; ,-*1_`�
��<!�17#  
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�\ I 13W 1'�W �\�W ;.vr2!� 
2+1� �	 ��G�,�� u�h� �� 9! 1ª<* �Y -2\* ,
 �Y @!�§T� �	 Õ * �r L �\�W �­Y; ,
�5!� �	 a8; 9! a�<f @L; 9ÀY �	
 �8�	 M $Y �*��I�!� A��� T� M e 8��!� ��1ÎY �� 1ª<I �� -2!; ,Z"<� �"�r5?*
 ����� ?* Z­Y J!� ,N�vÎ�+ ��r�[!� ��t�<!� -� �X �HI S �<IÈ' ,k3!�§T� a� ��G�,��

�1� a+ -*C!� 6���7� =�_ �	 ,-*�t�T� k<�zT� ���� � ��I�!� M .vr2!� 
2
 M e����� 123!� ZØ $C!�' J!C!; ,9�� ���K?[*; ,9!�� ��K�r*; ,9<*� ��V5<*
 �� ,������� ��(� �	 N�G1' �G;13T� �*1>5!� �!;�!� a8�; ]O M ,�� T� �<?8;

� A��� T� ��2tY M 1ª<!� ��Y; ,��v� a�; �"<�, �� M ������� u13!� k, �*��I�!
 M ��� ��; �\ I 13W 1'�W 9ÀY �	 .vr2!� 
2+1T ��G�,�� 1ª<W �*;1_(� ��2t(�
 �W�<?!� ��1t ;Y Zt1!� a>8 -� ;$��I� o\	 1ÎY 9��	 
+/* S 9I�2! N �1ª<' ,��<!�

� 1ª<* S Z2t �"' ,��!�; Q��� �t�r?�� ;Y =�?bS�; ~*� ?!�; ���5?�! ���_ ,9�!
@b��>!�; u13!� k,#  

 �� 1b�r2!� Z"\�[5+ -	 m+�I �� .vr2!� 
2+1� -� ��G�,�� @8�� �� Z�
k\[8 : e�; u�3<!� 1b�rW; ,��5?	S�, :�_Y .vrW ]W ]\i+ e�; �Â!� 1b�rW

� .��"f ;Y �IR!� �it�' ��2+��W ,]�; R	 ¾� Z <, 132!� 1b�rW u�5	 �Y �;R!
 1b�r2�! ��,�5T� ,��T� -� 61» S e?!� ���\ !� 1b�r2!� -� J!� 9rfY ��; ,-*�!��!�

 ��!�5!���Â!� 1b�rW ���T� -� ��1§T�18 #  
 �<	 p[3!�; u�3<!� �\�W �!S� =��1+ �	 9���Y M e<r� $�5 !� Z2D� �C�;

�<T�, ��\� !� ×� T� 
2+1� ��3L; ��t ,��G�,��p'− ]�Y �<	 =1 * $C!�
p��3!�, �<[!�−  N���<?���� + 9!�5!�� + 9!�5!�� + 9!�5!�� + 9!�5!:::: ﴿  ��;1̧�̧���* ¡�� �, �- ®� �Z"̧V̧� �, A̧� �5®'��<̧ �T� �; ���5̧®'��<̧ �T� ��;1̧�̧���* ¡�� �, �- ®� �Z"̧V̧� �, A̧� �5®'��<̧ �T� �; ���5̧®'��<̧ �T� ��;1̧�̧���* ¡�� �, �- ®� �Z"̧V̧� �, A̧� �5®'��<̧ �T� �; ���5̧®'��<̧ �T� ��;1̧�̧���* ¡�� �, �- ®� �Z"̧V̧� �, A̧� �5®'��<̧ �T� �; ���5̧®'��<̧ �T�

 ̧Z�̧ �k®5®'��<̧ �T� ��®� �Z"̧�� ®[�<�' � �Ñ� ��[̧�I �Z̧ �Ø ®��Á�Y ���V̧®r �5�* �; ®=;1̧ � � �T� ®- �	 �� �� �"�<�* �; ®1 �2�<̧ �T�®, ̧Z�̧ �k®5®'��<̧ �T� ��®� �Z"̧�� ®[�<�' � �Ñ� ��[̧�I �Z̧ �Ø ®��Á�Y ���V̧®r �5�* �; ®=;1̧ � � �T� ®- �	 �� �� �"�<�* �; ®1 �2�<̧ �T�®, ̧Z�̧ �k®5®'��<̧ �T� ��®� �Z"̧�� ®[�<�' � �Ñ� ��[̧�I �Z̧ �Ø ®��Á�Y ���V̧®r �5�* �; ®=;1̧ � � �T� ®- �	 �� �� �"�<�* �; ®1 �2�<̧ �T�®, ̧Z�̧ �k®5®'��<̧ �T� ��®� �Z"̧�� ®[�<�' � �Ñ� ��[̧�I �Z̧ �Ø ®��Á�Y ���V̧®r �5�* �; ®=;1̧ � � �T� ®- �	 �� �� �"�<�* �; ®1 �2�<̧ �T�®,    
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 ���5̧ ®�� �3�!� ���5̧ ®�� �3�!� ���5̧ ®�� �3�!� ���5̧ ®�� �3�!�﴾﴾﴾﴾    ÓÓÓÓ�,�?!� .����,�?!� .����,�?!� .����,�?!� .���::::67676767ÔÔÔÔ  u�3<!� S o\ !� u�3<!� �<� p'�<T�, �;��5* Z­Y x,;
��� 13W S �\ I 13W «132, ��!�8 �5' ;$��5?	S�19 #  

 .vr2!� 
2+1� -� ��G�,�� @8�T 1ª<!�, 9ÀY ��KL −��<!� M ��� 9ÀY �	−  -�
 -� U�I M �� 8; Z­�, ���I ,�*�5 !� ��t�<!� M ��&!�; l>i!�� ��2t(� ���L

 M �I;1T� -� N�	�I �� \¿ Z��HI j1_Y ��t�I -� J!C! 1ª<I �� -2!;  ,�*�5 !�
 1_`� ]r5+ − ��I�!� .��D� M ]8(� �	 −  �I �� �A  o\ !� =1>?!�; ��&!� .1b�� -	 Z�

s� a� =�?bS�; ~*� ?!� �� �18Y Z"� � �� ��; ,6���7� 9�' a8; $C!� �	x
 �I�_ M @<�* ��G�,�� 9�' a8; $C!� $�5 !� =1>?!� �È' �C� ]�(; ,�������
 1b�Rs�, e���!� a8 ��!�; ,o\	 =1>+ ;Y 1ÎY 9��	 
+/* S $C!� $123!� =1>?!�
 $12' U �� $Y wI�Y �;�, ,-h�!� U�,� a�µ j�?[� �	 ��G�,�� ����?, �"i*

�� 
��CT� ;Y u13!� a� o\	 ;Y �� �C�; ,��2!��� ;Y .1	�f(� -� ,j1_(� �����
 u13!� e8�, a� ~*� ?�! 0�,�� 123!� ���,�8; �T�[� �	 Q�* xIÈ' 4Ù �	 Q�

j1_(� ������� 
��CT�;#  
2222 − − − − 3333 − − − −    ZW�D� �	 6;17� Z2tZW�D� �	 6;17� Z2tZW�D� �	 6;17� Z2tZW�D� �	 6;17� Z2t::::  

�� �Y �� S� ,$�5	 Y�r� 9<� 1qWY ¼��� e"5' Y�r� �� Y�rT� �C� �Y Z��  
+/*
 ��(� )*��+ j�� �	 �� 8�; ���c -� 9��	������� Z2D� M N�����Y Y�r� 9<� ] ¿ ;

 u1' -� �81' $Y �	�����  p�><� -�; ,J!� -�  2 !� ;Y �'1>?� �81' �­Y �	
 ��<*�; ������ �81' Q;�W 6���7� �81' ��"ª! ����3T� �>5<!� �� ��W Y�rT� �C� �Y

 ,����� M �'1>?� =1O ;Y Q��t(� -� Q�t $Y �	 ZW�D� �	 6;17� :r�;Y
 ¥�,1� ZW�D� �	 6;17� :I18 ;Y :� � e?!� ��G�,�� �81' =�§, ,=;1ª!� -�

S� ¥Ö 1'�?,�	�>?�20 �	�h -	 6;17� �*1* -� Q�K, lr+1� 1�(� �Y w< \, ,
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	; 9��	 6;17�, 9! �\[+ .�8 �!�t M �� ]� ,��ª!� 1�(� �; .vrW 1b�[_ �;� 9!R
, S� ZW�D� �	 6;17� -� 9<2F S @ G �!�t M �� �Y ,1WC+È.vrW �<?' ���t ,

 ]r8 -� 6���7� ] ' x�q� �H�?I $Y �� ]L�+ S �<?' �!�t M Q�_�!� 9<�;
ZX -*�� T� ��2D� �	 Z"�;1§,#   

�� ��	 �� 
�� -� k, N�>�; NS�8 ;�r* Q�5!� �C� ] !; ,ZW�D� ����	 E�
 �;�, N�5�>� 9��	 6;17� ����, 6���7� Q�8 k,; ,���O ��W �!; 9��	 6;17�;

¥;Ö; l,��G $Y21 E�¿ �' ��O ZW�K, :��?,� �� ��(� �Y �;1* ��G�,��' ,
 �B �WY �° 9��	 
+/* ;Y vrW ��['; �<?' �� J!� $�z* �Y @�_ �� 9��	 6;17�

; ;9�' Z��¿ xI�" �µ aI��T� J�+ 4�3?I� Q�t M 9��	 6;17� E�22#  
 Z2t wK<� C_�* ,�\�ª!� ���T� �	 6;17� M ��G�,�� 
�C� �Y m?<?[I 9<�;
 ���t� �;� ZW�D� ]?8 ;Y QR	 -� 9<2F Q�K, $Y 6��7� Q�K, p� ?T� ;E��s�

; ,��ª!� ZW�D� �	 6;17� 9! E�� �<?3!� U�8; -�Y �È' ,�<?' ,J!�  2	 Z�	 ��
 N�38�� @8�T� �C� -� ] � $C!� Ö�rT� 
r[!� �Y Nx�	 ,9��	 6;17� 9! E�¿ �'
 -� N�5�><�; N�5' ��� 9I�W; ,��r?	S� k , ��2T�; ���R!� ]�� , «C_Y �� ,N�>�;

�*�L�5T� .�	�5!�: "�!��T� 
�� -� �;Y ���3T� 4��"23#  
3333     − − − −    � ]�� ?!� M ��G�,�� m"<�� ]�� ?!� M ��G�,�� m"<�� ]�� ?!� M ��G�,�� m"<�� ]�� ?!� M ��G�,�� m"<�@!�§T� a@!�§T� a@!�§T� a@!�§T� a::::        

!� Q�5T� ,��	�� ]b��; M �À Y18; �< \� ����8 ��"f ]r8$C «ÂI  )�i!� �\P
��W1' o	−1b�Rs� M ��3�[!� )�f−  u13!� a�µ 9!�_ -� @<L $C!�;

������� �(���G�,�� ,� �i!� ,�*�*1+��� ,.1	�f �p[3!�; �	�r!� .1b�� M 
pr* � =1>?� m"<� p'; ,Q�V!�; 9,  S�9?	�µ  x<�t Z*�5!� e����� ¥ �y!� �	

Q�8 :" �- ®� w �3�·\̧·!� ����� �� x�I� �	xs�; ��< ³[!� ]̧�Y 9��q\*̧ $C!� ������ ��
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�\*�5!� ������s� �b�5 !� 
��;�### �- ®� ��!� �V!� u �1®3!� ®m��< �� ®A��;�� �� �- ®� �̧ �1HT�;
�;1!� � � �i!�W ��r®5!� ]�Y ®�! ®R? T�; ®���\"s�; ®���'� ³�!�; ®6���7�; ®�Ç ®�1̧T�; �'

���_��; ���r?!�W �' ®1K<̧T� �*� �	 ��!� m��<T� �- ®� ��7�; ,.1	�f(�;"24 ],�5T�,; ,
 �x	̧ �<>�[! �� !� e?3T�; �x ̧, ��G�,�� )�f o��7� �Í( N�5,�� NS�5� �I��;

 oK?!�, ��G�,�� 9�' 
!�>* ,������� u13!� 1b�� ���� � M �tx[!�; �I;1T�,
�� ��(�, 9?�L a>8; ,��T� -� �"<� �tY $Y 6�1_� ��	;  S; ,k+��"i!�, p><* ���

��; ,.�;¬!�, -*�!� -� N���� � 12<* ]*;�+ �� J!� M N��<?[� «12ÀY  ��W ��;
����� �5,� -� 9��1_� �� ! J!� 9�*;�+ 9�32�' ,N����;25   #  

 e?!� ]K<!�; ]�T�; u13!� -	 ��K?+ e?!� 
?2!� �� a�1I ���<	 �<ÀY ��KL
 ��G�,�� j�! =1>?!� -	 �� r!� @8�T� �C� �Y �HI ;������� ��(� M A1"O
 �<?8; M ��G�,�� $123�; 4x�	 �� a�1I ���<	 -2!; ,��r&!�; ~r&!� � , 9*/ *

 �� T�I?2!� J�+ �;�? * Z��H }<H?!� � , �"�' A�,� ]*�5+; ;4�	�S�; e
!�8 �� k, l�7� M �� 8; ��t ,��!�5* � �� ��G�,��9 !�8 ��; 6���7�9 ��G�,��26 ,

 ,²�_ ]2i, e����� �� !�; «Û�, �� !� �� �>* �Y ��!;�{ Z��HI ],�5T�,;
; ,J!C, U��* -*�� T� Z"bx�	 ��W; ,ZX ��5�5D� .���!� �	 )�i!� �HI 9<�

Q�5�' ,@!�§T� a� ]�� ?!� M ��G�,�� m"<� �G�* 1\ � w�{ o	 :ÊÊÊÊ 0�,��
 u�5D� M 9 � �;;�[?* ,9! .�_� Z"r��C� @�?� -� k\�[T� a�µ �? *

¾� �"r�;Y e?!� u�5D� a�\H, ZX =/ * ��; ;A�r��!�;    Z�[\�!###  S� Ü
9�1� �� 
2+�� -� �� 1ª<!�,  «��r?	� �	 N� �µ ��\�[T� aµY x, ,��µ ����� -�

��T� -� N��1�ËËËË27#  
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  *��+ �;� ]� 3+ �� �	��' ,J!� -� � ¦Y �� -?<*; w3>�� ��?W�!� 
�C*;
 $C!� ,$�5 !� ���!� �	 J!� M N�RW1� ,��(� .�t; )��1+ M ������� ��� !�

L(�; ���T� .�t; �� 9�' 1ª<* �Y 
¿ �r[<!�, 9�' QE�<?!�; ,Q�! A�'�?_�
 ,©<!� S ��"?�S� ������ �Y ��r?	� �	 ,��"5' ;Y �*�5	 :I�WY 4��� ,��	13!�

S ��"?�S� Q�5+ ��!�L(� .�	�5!�;  «C� ��2+ S e2! ,��"?�S�, �5<*
 k, U�R<!�; �813!� �;C, Â<! � *�� ��C§?* �Y �*1* -T �L1' A�'�?_S�

k\�[T�28 �Y Q;�{ �� 
�CT� 0�,� 9I�2! N �1ªI; �<� -?<*; w3>�� �Y Nx�	 ,
 ,e\�� ?!� $�,/!� j�?[T� �	 k3!�§T� a� ]�� ?!� M ��G�,�� m"<� Z �\ *; ] � �3*̧
 ��(� Z�� + ���hY a�µ Q�>* N�*�C� N�*12' N�v�&+ 9!�_ -� �[¿ �Y ]�Y -�

�	 1b�Rs�; ,��	 ]2i, �������²��7� 9�;  #  
 N�5,�� �"<	 �<��� e?!� ��G�,¶! �*�5 !� ¢��rT� �Y pr� �B m?<?[I� 
2+1� Z2t

�,�K�!� -� @8�T� ,ZW�D� �	 6;17� Z2t ,.vr2!�� ¢��rT� -� ��v�; ,
 4x�	 «�\?	� $C!� m"<T� A�1\� -� .1\� S� e� �� ,�"<	 U13?+ e?!�  �(�;

 ]�� ?!� M ��G�,�� ~*� ?�! ���,�5!� -� U�<, Z[+� $C!� ��� m"<T� ,k3!�§T� a�
`� a� =�?bS�; ]��K?!� �C� �Y 4 �15!� � , -ª* �8 x,�; ,N�� 8�;; N��I���� 1_

 -2!; ,Z�12' M ��,;� ;Y Z" � zh��+ 9�' @!�§T� -� ��G�,�� @8�T e���?!�
���\	 -	 .��r	 S� �� �� �Kr!� �C� �Y �5�5D�  �5? T� �;C� �5�5D ���Ä; @iW

 T� a8 ��!� ]L( N�3L; � * J!CW 9I� Z� ,9 � ~*� ?T�; 1_Ý! ],�5!� 0�,��� ~
=�?bS�; ��b�!� «��[* $C!� ��2!���; .1	�f(�; ��G�,�� k, 1b�Rs� M   #  
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bîãbq@Zð‡ÔÈÛa@”íbÈnÜÛ@ò�@�û¾a@òí‹È’þa@Þì–þa@ @ @ @ @@@@ @@@ @@@@@ @ ğ@ @ @ @@@ @@ @ @ @ @@@ @ @ @ @ 
1111���� � 123�! ��>��!� .�i<!�� 123�! ��>��!� .�i<!�� 123�! ��>��!� .�i<!�� 123�! ��>��!� .�i<!�$1 f($1 f($1 f($1 f(::::        

 �� ��K<� kt; ,������� u13!� � , �<	 4Ù ]W ���� �� ]5 !� �rLY ��
 ��W ��; ,]5 !� a� $�I�� 4Ù �P et�!� Z��<	 ���; ,]5<!� �	 ]5 !� ��5r�Y
 U�I $Y CrI; ,et�!� ²��<�! ��'1D� .4�15!� �	 ��\s� ],�5T� =1>!� M �VÁY

]*;�?!� U��ÀY -���� ,o��3?!���µ� ��	; ]5 �! ��+ ~�\¯ a� ,��>	b M �;� $Y 9
 Q;(� «�ÄS� ]q� �8; ,]*;�?!�; Z"3!�−
��(� �	− S� ]q�; ,�!R? T� �81' «�Ä

 �riT�; �\[HT� �81' ´�q!� �x?	� M ¥1'; ]5 !� Qx ?�� M ¥1'Y �8 «�Ä Q;(�' ,�"
 kt J!� -�  2 !� M a8; «�Ä ´�q!�; ,©<!� M ¥1'Y; ,]5 !�, C_(�, ¥1'

 Z"H"<\,; ,]*;�?!� «��; -� 9�; $Y �;�, M1t U��1W ,©<�! ��'1D� .4�15!�
 M ��� !� �	 1�z* «�;�, $C!� ,k\�[T� �<	 ��� !� ����� m"<� ��R�� ]?_� �C�

 ,�¯�� �t; ����, -� Z��LY �� ,k\�[T� ���	 .��t ��[� �	 A1ÎY ���;�, e?!�
7� � , ��[5IS�; A�?i!� A�1 I Z"�' 1"ª+ AY�,; ,A�	 �y!�; A�	�R<!�; A�'�

¾� Q��� �\P ¾� S� Þ� S �\�W �" \Ä ,.�t�; ��Y ��I�W �Y  #  
 �¦Y ]��s� �� !� 1"O �Y �� ,�!�q!� �15!� =��i� �� �C2� aG�!� �r! �8;

S� 
�CT� �	 «1�Y Q;Y M ��W �8; ,$1 f(� -[D� jY� � ®� 9<	 �» 9<2! ,��R?	
C!; ,©<�! Q�¤�; ]5 !� �	 �x?	S� M ¡̂ �<� -� 9�' N�H"<� aV* �Y Q;�t �5' J!

 N�>�; 9<	 a'1' et�!� �� wßY; ,���L(� «�;�t �� ��R?	S� ]5 !� 9�' a��Y ,
¬!� :	� �� N�	�� ,�\[HT�; �"riT� ®]�r®8 -� 9, p�¨Y $C!� M1D� ��\s� .�;

 ]*;�?�! N�,�8 ]*;�?�! 9<�Ê �*�V8 M N���2tY ���* �Y $1 f(� U�>?�� m"<T� �C�;
U�'�IS�; ��"?!� -	 N��� , 4�3�!�; Q��?	S� -� ¡�� M �b�5 !�Ë29 Q�?	� x<�K' ,
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 ]�T� �;� ,]5<!�; ]5 !� k, �����2?!� �8� !� �	 Zb�5!� 9H"<� M $1 f(� �����
 =1h $Y �� e?!� �*�5 !� �*�V5!� �	 m"<T� J!�  2 I� ,1_`� ��[t �	 x"<�

 «��I J!C!; ,Q��?	S�; ��>��!� �"?3<?W� e?!� �*�V5!� J�+ ,9r�C� M �� �13I�
 -� Z�v�; e<*�13���; ,k�1D� ����; ,´�8�r!� 12, g�W 4x� !� ��rW �"�' 9 r+�;

��	(�30    #  
 .v[! .1,�	 .1ª<r'5*1h �Y ¢��5!� Z"3* $1 f(� -[D� gY 9? A�àY �8

 �"V , v32+ ����! 1�(� �� ]L; e?!� ,������� u13!� k, ��?KT� U �y!�
A�� 9À�, $123!� =1>?!� J!� $1 f(� ���(� ],�5' ,� r!�,  �tY 132* S ��;

��r5!� ]�Y -�31#  
2222����  .1	�f(�  @ 8�\·!  � *�··  5· !�  ¢ ��r·  \·!� .1	�f(�  @ 8�\·!  � *�··  5· !�  ¢ ��r·  \·!� .1	�f(�  @ 8�\·!  � *�··  5· !�  ¢ ��r·  \·!� .1	�f(�  @ 8�\·!  � *�··  5· !�  ¢ ��r·  \·!�         ® ®       ̧ �    �      ¸ ®    �             ® ®       ̧ �    �      ¸ ®    �             ® ®       ̧ �    �      ¸ ®    �             ® ®       ̧ �    �      ¸ ®    �      1·········  _`�  - �  1·········  _`�  - �  1·········  _`�  - �  1·········  _`�  - � ®          �    � ®  ®          �    � ®  ®          �    � ®  ®          �    � ® ::::        

1111 − − − − ZW�D� �	 6;17� Z2tZW�D� �	 6;17� Z2tZW�D� �	 6;17� Z2tZW�D� �	 6;17� Z2t::::        
@?2* �  �;1"?f� $C!� $�5 !� Q�HT� M l5' �*�D�, $1 f(� 123!� kh��Y

 ��; ,���tY -� �� m + ��; �����[!� .��D� -	 QR \, ,9! ]�L�?!�; 9�' �,�?2!�,
'; � 8�; ���t(� J�+ 
�L ��i� * ��I�W Z­� ], ,-?' -� «�"i+, =1 * x' ,N �12· 

"������ ��," }� * 9�' ��r?W ��; ,  A�*1H\, Z"�	; ��Vt A�r�� N��'�W N��!�
 ]b�[T� -� �¨�[� �­Y �	 ������ �� �;1ª<* Z��HI J!C!; ,�����[!� ���t(�

H"<� M .1	�f(� ��>�; p�><� -�; ,.��5 !� M �����(�" ©<!� -� ]2, C_`� Z
�� 5+ M ]5 !�;  A�3�, ������ J!� 4�1� ��2t(� J�+ :I�W ,�*�5 !� ��2t(�

��>��!� -�#  
 -�; $1 f(� �<	 ZW�D� �	 6;17� ��f M ;�r* �� Q;Y �È' ��ª<T� �C� -�;
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 -�  �'�_ ,�>�D�; �CD� -� U�<, @�?+ J!� M Z"��2tY �Y ,9	�rßY -� «� , 4��    N                                                                   
� �fY ��(� �[� M �� �°Y ��� -?' �;�t $1 f(� ���(�' ,�\b�5!� � �°(� -

�� �	�h ����!  ��;�t aV*              N         �"<	 6;1§�! j1_Y  ��;�t; ���                 N          ,  -� Z"3* �� ��;
9!�8 :Ê $c 9��	 :!�; ,���`� 9, A��; �� �	 1��ª!� M ��C3ÀY; ��2t(� ��8Y w?\'

Q�	 J!� -	 ½�E �� w?�; , xª?<� ������ M «1�Y ��W ��(� ]*;�8Y; ��?2!�                        N                                             �� 9,
9��	  ����	 ��(� :I�W; «v�     N                    Ë32#  

 -	 Q�	 $C!� ����� �	�h ��	 pf E��H, Q�5* $C!� $Y1!� �C� �Y ;�r*;
 $1 f(� ¼��[!� 953!� M ��b�� �rLY $C!� �� ,������� � *Â!� ��2tY p�r>+

9!�8 M $��`� 9�!� ��fY �� ��; ,-[D� gY � , :Ê ZX;��5 !�; ]D� ]�Y $Y � �Y
 «� �� ### ��; ,k\�[T� Q��tY; -*�!� ���Y M Q�?_S� 
��* �� 9<� ��; ���

 9r��+ Zª	; 9?W�f .�5! «v� ���8�; 9 �_ �	 �;��5* � ��; ,����� ��5* 9��(
 -� �Wc 9�,�5� M .�[3T� :I�W; ,��3<!� ���; �� !� ��[' �� á3* �B J!� ��W;

?	�h -� ��E�!� .�[3T� �¤�	( � '� -*�;CKT� wI�Y ��2+�� -2�Y 9Ë33 #  
 ]�Y -� �"�q\* -� �<	 $Y ��(� �� $��`� Q�8 xW ZW�D� QR	 1�Y ��� �� �'
 �� J!� $�z* S �Y ¥Â, -2!; ,9I�2� «v� 
�<+; ����� a�§?! �5 !�; ]D�

��3<!� ��� �� $�z+ ,�;(� -� °Y .�[3�#  
 J!� -� m?<?[* �B; �Y ZW�D� QR	 ���\	 M ��h/i* .1	�f(� �Y  N�VÁY Q�5!�

 �!�t M S� @�[!� Qx ?�� �;� �5 !�; ]D� ]�Y =1h -� ��\�[!� u1>!�, ��2+
��1'Y; A�	xHW 9��	 6;17� E�¿ S $Y ,Q�� !� ����� ��; �� e�; .�t�;;  �(

7� -� ���5T� d1&!� �� ]L�* S; �<?3!� �� $�z* J!� -� �V?* �� ��; ,6;1
$1 f(� -[D� gY Q�8 :Ê -� ����� :rq+ � J!C! ���* S -� �� *�r' 
�&+ ���;
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�r�&!�; 1"5!�, «� *�,### 9��	 ��2I�� 
���!� ], ,1b�s� �C� �	 6;17� R¿ �
 ��[3!�; 61X�; -?3!� U�5*� �� $�z* �Ç! 1��ª!� M 9! �	�>!� ��"O�; ,
�5!�,

?IS�;Q�� !� Zb�5!� ����� �	 @�[!�; ��!�, J!� a'� �(; ,��iË34#  
S�8 �HI; r*18�  ]D� ]�Y �Y 9�' j1* e<*�s� k�1D� ���� w< T� �C� -�

�� ]P ���{ �5 !�;Q�� !� ���, ¿; }� J!�; 1b�s� ZW�D� �	 6;17� ZX EM 9!�8 :
 Ê }������� * �; 9}��; 9\�O 1"O; ,��� ��� ]�º' Q �� �5 �!�, � �<L 4�� -	 1��R! �	1

�;1D� 
�I; ^�[!� 1"i, �!; 9	�� �	 zh��?!� ,�5 !�; ]D�Ë#35   
 ��r* S 1�Y �C"' ,p[3!� A���	 � , 9��	 A1"O �8 ���(� ��W Q�t ��Y;

.1	�f(� �<	 6;17�, ´�E�?3?!� -*�!� � � Q�5* :Ê S; p[3!�, ����� QR <*
 9�[<* $C!� d1T�,; �17�; Z\�!�; w\ !�,; ��<s�, QR <*; 4x���;

��� !�Ë36#  
 :I�W .1	�f(� 4x�	 -� «� , 4�� -�; $1 f(� ����� �Y ��5+ �B ;�r*
 ,¥�K?!�; �CD� ��� !� 9?\� m"<� p'; v[+ e����� ¼��[!� 953!� M Z"��2tY

M ���� ��, �� ��;  ,ZW�D� �	 6;17� E��s ��� G; e?!� �	��5!�; ¥;Â!� J�+
 ��� ,�\b�5!� .�[3T� -� 1qWY ��['; 61�; -?' 9<	 
+/* S �Y S;Y 9�' ��h/f� Z­

 S ��<!� -� ���	 ]r8 -� ��b ��i	 N��;1_ 6;17� ��2* S ��, ��h/f� N��I��;
 ]D� ]�Y -� �	�µ ;Y Q��	 e	Ö ���� Z���5*.1	�f(�' ,�5 !�;  �� <\* �

 �� ��; 6���7� ] ' xW ,u�h�� 9�; �	 «�K�r* � xW u�h�� 9�; �	 6;17�
 Z"H"<T 4�'; 1�(� �C� M l��!� @8�� ��38; .1	�f(� �È' 9<�; ,�3Ic «�I1W�
 �	 6;17� Z2t -� ��G�,�� @8�T 9,�i� @8�T� �C� �Y Z� !� a� ,$123!�

 ZW�D�9 � p,�>?� ;Y 9[3I �� 9<	 ]5I � ��#  
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2222 − − − −    $1 f(� 123!� M .vr2!� 
2+1� Z2t$1 f(� 123!� M .vr2!� 
2+1� Z2t$1 f(� 123!� M .vr2!� 
2+1� Z2t$1 f(� 123!� M .vr2!� 
2+1� Z2t::::        
 Z"?*�<	 4x� !� ��S;Y e?!� �*�5 !� ]b�[T� -� �\"� �¨�[�  4Rs� �C� M :!;�<+
 �¨�[� e�; ,A� \?HT�; ��1'(� �	 .v>_ ��W��� �� ¦Y -� �X �� ,Z��"�;

 �8; ,.vr2!� 
2+1� �	 Z2D� -� .1	�f(� @8�� �	 @8Y �Y 9�' :!;�t
 v� N�<�z� � * $1 f(� 123!� M .vr2!� 
2+1� �Y A��; ��t ,.vr2!� 
2+1�

��<!� M ��� −��<!� M «���»; «132, :\2t e?!� 6���7� �813! N�'�_− «�18 �� ��;
 Z­Y 9!�5, J!� -� �<[!� ]�Y @8�� -	 9q*�t M $1 f(� ���(� :ÊS  �;132*

 Z�; 1b�r2!� -� J!� 9rfY ��; �8Õ!�; �IR!� �K<W 9r2+1* 
IC, ��r5!� ]�Y -� ��tY
 1b�r2!� ��r2+�� ��; ��<�z� �x*�� -� Z" � x,### �­Y; ¾� Q��� �	�3i, �;15*;

 9?�Y -� 1b�r2!� ]�( ### ��\2{ S; ��<!�, 1b�r2!� ]�Y -� �tY �	 �;�"i* S;
� �t( �<s�, Z�1�Y ��!�5*; 4�f ��t ZXR<* 9I�Kr� ¾� ��2* w?t ,-*�t�T� -

ZX 13� 4�f ��; Z�C	 4�f �� ¾� ��Ë37 erh15!� ��;Y; , − .1	�f(� -� ��;
��<!� M -�zT� ���_ �� , .1	�f(� U�µ� -*1_�?T� :Ê S 9ÀY �	 �<,�KLY aµY;

� ��r5!� ]�Y -� p��3!� �Y; ,1'�2�! S� ���» ��<!�, �C	 �� 9IÈ' 
b�+ v� A�� ��
�� + ¾� -� �Í1, ;Y ,Q��1!� �	�3i, �"<� 61� 9ÀY �!�P �'Ë38  ��	 �<	;c -� 1_

´�?�1"i!� .1	�f(� 4x�	− ]K<!�; ]�T� 9,�?W M−  �? *; 9[3I Q�5!� e2{
�� + ¾� �� 9\2t ��2* �,�+ v� -� ��I�!� -� 61_ ��� .vr2!� 
t�L  13&* �Y ���

 E��� ��	 �	 �WY; ,9?Í1, �<s� 9�_�* Z� 9�1� ���5\, 9,C * �Y ���; ,9?Í1, 9!
 ��<!� -� 6�1_��, ]5<!� M 9, ��; �� �	 4�<, ��32!� a� ��<!� M .vr2!� 
2+1� ���»

�x*�� -� .�� Q�5q� 9r�8 M ��W -�39#  
, �5� ?T� �*�5 !� ��2t(� «C� �Y Z� !� a� �\bY �"�!� ©�_ e?!� .vr2!� 
2+1\
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 �Ç�1T�; � �i!�; �!R? T� l*13+ k, ,l�; @8�\W  ��;��?_� �8 $1 f(� 123!�
; k, �;�D� ��� e?!� �*�5 !�  �(� aG�, ����5' ,�"riT�; 6���7� ���; =1>+

-�zT�; p��3!�; 1'�2!� k, ��L�3!�;  N�<�z� ��r5!� ]�Y -� p��3!� �;�?	�'  ,9Ix*È,
 ,k?!R<T� k, �!R<� M 9� � $C!� ��R?	S� 123!� k3!�� ,9+vrW; 95[3, �5��'
 ����� Q�5* ���!� �C� M; ,132!�, 9��	 Z2t $C!� e���7� ���?!� 123! kV8�I;

$1 f(� :Ê]b�8 Q�8 �È' :9! ]�8  ?�� -�z�Y ��r5!� ]�Y -� p��3!� -	 �I���K' :
9Ix*È, -�z� Z I 9+vrW; 95[3, p��' , ### ,«��t�?, 95[' ]r8 �<�z� p��3!� ��W ��È'

98��3* � $C!� �x*�� Z�� Q�>* S ��t�?!� � , �IR!� �;�K'Ë40 
2+1� �È' 9<�; ,
1'�2,  �!; .1	�f(� �<	 N�<�z� � * .vr2!�#  

(� 
�C� �� �C�.vr2!� 
2+1� ��f M .1	�f,  S Z�[T� ��[I�� �Y ��;
� }32� 
IC!� J!� -2* � �� 9r2+1* 
I� á?5\, �x*�� -� S; ����� -� 61 ,N �1

 ,�x*�� ©5<, 9��	 ��\2{ xI�; 
IC!� á?5\, �x*�� -� 9I��1� S .1	�f(�'
, $1 f(� 9<	 �	 xW �x*�� ©8�I -�z� ��!�5*;9!�5 : p��' 9Ix*È, -�z�

9+vr2,©8�I -�z� ��I�!� M �"' ,  9! 13� 4�f �� ¾� �Ç�i� :� .1_`� M; ,�x*��
 ��>��!� -� �"�;Y «�*�<� M ]\{ ��5?	S� �C� ��, Q�5!� -2\* 9<�; ,9,C	 4�f ��;
 Q�32� ��r5!� ]�Y -� N��t�� N�<�z� Z�[T� �13!� e5r* 9ÀY ��K, Q��?	S�;

 \7� A�*�;¬!� :?!� ,Q��� ,]5 !� ,d1 !� , 3<!� , -*�!� � *Ö A4�� e
�"ª3t ]�Y -� ��'�; ��2t�, ����� #     

(� 123!� ��	Y �HI J!C!; ��(� ��	�* ,$1 f(� Z"?��5� M; $1 f
 k\�[� ��r5!� ]�Y a�µ ��r?	� �� ������� −Z�v32+ E�¿ S −  .1*�� .�	� e�

S�,?!� A��	�!� -� «�1I �� �� T� �<?8; M �L�_; ,U�r+S�; 4��?8 Z�� ]\� e
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 ��>_ -� 1qWY U�R<!�; �813!� ��>_ �¯��h M ]\� �"<2!; ,�����; -*�!�
 �	 9���5! N �1ªI ,N��� Z"� .1	�f(� �<	 Y�rT� �C� �È' J!C!; ,=�?bS�; .�t�!�
 U�?[� v� �*�5 !� U;13!� M =�?_S� ��r?	�; ��r5!� ]�Y v32+ ��	 ���Y

�5,� -� 6�1_��; v32?!�  ~*� ?!� �\8 ]q\* $1 f(� 123!� ] ¿ �� ��; ,�����
,; ,$�5 !�� ��<*�!� �<+��t a� N���+ N���H[I� ZH[<* �����(� ¢��rT� «C� �	 «�x?	

.�� T�#  
 �*; 9ÀY J!� ,��&!�; 
� ?!� ÛY M k 8�; v32?!� M kVb�7� 1qWY ��R&!� �? 

?!� M �>7� �Y  ZX S; �<! :rq* �*�D� M ��; �� :,�q!� xI�; ,v32?�! 
��� ]*;�
 ,N� >8 ¾� S� Þ� S Q�8 -� .��3?[� v32?!� -� �\� !� �Y ��; p,�[!� $�r<!�
 �;13W; ,v32?!� M ��'ÛY -*C!� �È' 9<�; ,9�q� ah�8 Q�5, S� a'�* S �� Q�5!�;

� xI�; ,]�!� S; ���1, ZX  �! ]*;�?!� M kÇh�7� 3<!�; j�X� �� r+41#  
 v32+ ��V8 �? * 1_�?T� �Y ��5?T� 9<� 4 ��� $1 f(� 123!� �È' N���\	;
 ��vÎ�+ Q�R* S e?!�; ,������� ��(� :,�LY e?!� �*�V5!� 1>_Y -� k\�[T�
 v32+ N�q*�t; Nx*�8 �*1 f(� .��5 !� �\bY �	 �Zª̧ �	 �5' J!C!; ,�`� w?t N�*���

, Z�[T�, ,9r2+1* 
IC& ³� � *̧ �B �� ]� 
IC!� U�I -	 1ª<!� �  ;Y ��IC!� 1b�rW -�
 M N�_�� N�<�z� w5r* 9ÀY w< \, ,N �1'�W  �!; N�5��' 9I;�? * N� �µ �"r2+1\' ����&L

�� ����� .vªt  a�µ �� a?\?* e?!� u�5D� a�µ 9! :rq+; ,.��"i!�, N �1��� ���
12ÀY �� S� ,k\�[T�  4x� !� k, =�_ �' ,9��	 N� \� .�;¬!�, -*�!� -� N���� �

«v32+ M .1	�f(� 4x�	 �CW;#  
3333 − − − −     ��H"<� ��H"<� ��H"<� ��H"<�$1 f(� 123!� M $�5 !� ~*� ?!�$1 f(� 123!� M $�5 !� ~*� ?!�$1 f(� 123!� M $�5 !� ~*� ?!�$1 f(� 123!� M $�5 !� ~*� ?!�::::        

 -� �vqW �Y ,������� u13!� AS�5� �����, :�<	 e?!� ����T� :3iW �5!
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l,��G ;Y ,�KG�; ��\�	  �Y �� �<?[+ � AS�5T� J�+  ] � �� ,�!�r5� ��H"<�
 �"��"3, �� ?+ �*12' A����+ ����, ��>�* e����� e��2!� ��/�! ����!�
 �� ?!� �C� á?5\, :!;�t �8; ,j1_(� ��"3!� �	 ��<*�!� ²��<�! �*��"?�S�

��<!� �	 �*��"?�S� �*123!� �¯�	�<8 d1' R�K?!�;  �C�  ��+ �8; ,.�5!�; ��3<!�,
; «�1W���� 9�' �\	 $C!�; ,u13!� � , 9�' : 8; $C!� $123!� =1>?!� �	 ��r�

 -� Z"��1_� �	 � ����; ,132!�, $Y1!� M ZX k3!�§T� �	 Z2D� �� 4Sz�
 Z��, k\�[T� k, -?3!� ��i?I� �� w"?I� $C!� 1�(� ,��3W Z­Y j�	�, �����

-*�!�42#   
¿  �5t «�¿ Q�5!� �C� ]��?* -�  N                           �� ,«��L w8�Y M $�5 !� ~*� ?!� �[� S 9I

 J!C!; ,9Ix*È, 9! =/ *; ±3{ ], 132!� .1b�� �� �x*�� .1b�� -� ×� !� 61�
 �r�?! ,����(� M �"§��1+; ���	 ��º! �!�? T� Q��8(� «C� ]q� ��"O� e&r<*

+ �'�5qW ,e����� a\?HT� M ��i3?� �'�5�z?bS�; ~*� ?�!  � �X�_ -� �� ,=�
 =1>?�! $��?!�, ���32!� ,����� �!��1! ��T� !� ��I�2!� .���!� �[HI
 �"[�Y; �"b��r� á?5\, ,9?tx�; ����� ^;� -	 �� r!� g1&!� ������;

@!�§T� a� �I;� ?T�; �\"3?T� ��\�[!�#  
9<	 m?<* ��; =1>?� 12' $Y �	 4�V5!� �Y :?rÎY ���H?!� �Y x,;  ��2'Y -�

 NS��?	� ai* 1_c 12' � r, ]L�?[* �Y -2\* ,a*�r?!�; v32?!� .123W ,�����V+
 
�CT� M �<�' ,Z­���;; Z"��3I M 9§�1+; ,��<!� k, 9?	�f�; N�>��+;
 �D�L ��>�; ��H"<� -� 9��	 1'�?* x, ,���r<!� �L�5T� «C� p5{ �� $1 f(�

,�+ �*�5 !� A�'�?_S� v,�?! ,����!�; �HD� M .�8 -� 9, R�\?* x,; ,N��I�5	 N�v
 Õ3* �� ��; ,J!� :rq* $Y1!� M @!�§T� v32+ ��V8 -� Z"38�� M 9, ��!�8 ��;
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(� 9��?!� �G ���5T� �*123!� �1D� 1�Y �<! �5�5t M e� e?!�; ,Q�? T� $1 f
T� e>��!� 123!� �	 4�V5!� ]�Y -� ���5� �1t 1�(� ]"[* �Y ]�Y -� ,Q�? 

 ����� 4��	Y �	� -B -*vq2!�' @�º! -2!; ,=1>?!�; ������, k\�[T� ��¯
S $1 f(� 123!� �G �*123!� �1D� «C� M A�;��W ���\ ?��  �C� ��W��*

1�(�43#  
��t� �� .�	�!� �È' J!C!;4  ~*� ?!� ¢��r� 4��t� �� .�	� e� $1 f(� ��/!�

!� $�5 !� �� .�	�; ,e���7� e<*�!� ~*� ?!� �� :8�!�  3I M .�	�; ,o_��
 �x?�S� ,��[�b1!� �"'���Y Z�Y :� � e?!� ������� � *Â!� �L�5� 4��t�
 @À��? �[*̧ J!� Q�_ -�; ,Z�[� v� ;Y ��W Nx�[� 9, 4�<?	S�; ,9\*12+; ��[I��,

�	 
�¿ -*C!� ,e>��!�; Q�? T� $�5 !� ���!� �¯�8�	; �*�5 !� ��Ç�(� 
.��D�; ��[I��; ��2!�; ,]�; R	 ¾� a� .��H?T�#  

brÛbq@ZïiìÈ“Ûa@‡ÈjÛa44@òía†‹Ë@ta‡yþ@ïÓ‹ÈÛaëN@ @

 �3L�; ,A�"s� w?f -� A��LY : 3+�� �*��1� �*S; M .v_(� ���t(� � ,
��  �� -2!; ,��r�C� ;Y ��3b�h ��r�Y �� a��� 9À�, J!�<� a5*�i?W M ��qt�r!� 93

 u1 !� k, $Y ,e81 !� g� i!� 
I�s� �� 9����, a��� 1�(� �Y �� p\ , ��V5!�
g�R�T�45  �1 !� u1	;��rI� i!�46� $Y �"�' :[�! ���t(� J�+ �Y �<\Ø �� -2! ,

��2!���; ��G�,S� k, er�CT� U �y!� �� ���1� �Y �	 �!S�,  $�5 !� U �y!� ;Y
�G�,�� k,.1	�fS�; �#  

 k�,�R�T� �8�	 k*1b�Rs� 
��Y @�L�+ -� �8�>I� J!�; − 
�CT� U�rßY
0�,�� −  �rI� i!� �1 !� a�−(� .��5 !�; e2!��� 
�CT� U�rßY�*1 f− �­�, ,

 ��	Û ~*� ?!� �C� �Y v� 1b�Rs� �!;�!� )*��+ 1� �	 =�?b�; ~*� + �8�	 w8�Y
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�� :5�>I� A�f;�<� =1	 e81	 g� f p�><� -� �¯� �Ö47 -� ��<� �È' 9��	; ,
S �*��1� M ]2iT� �Y j1* er�CT� ;Y $�b�5 !� =�?_S� �� �� *,  =�?_� 9À(

S  -� �W �Y �5,�[!� �t�rT� M �< � 1� xW; ,�*�5 !� Q�L(� Z�\L M  \*
 S; ,�*�5 !� U;13!� M @!�§T� �C * ,��G�,��; .1	�f(��5*, ���\	 ��2tY $�, 9�

 ��	x?�� ��2i� 9ÀY U �y!� �5�5t -2!; ,´�q!� �	 �¤�tY =1>+ â?5+ ��b �1��
 -� 6�;R!� ��	 ����! Z"?�L;Y ��5t(�; -b�&V!� �" � :\W�1+ �*���?8�;

� r!� Z"V ,48 ��r�Y �� �� * N�5t U �y!� �C� ��W �! 9ÀY �<� 1WC!�, 1*�s�; ,
! ��W x' ,�*�5	 ��G�,�� �5? T� �Y �HK, ,@8�?+ �Y x"<�, .1���T� 6�;R!� ���\ 

S v[3+ $Y ���* �' 9<�; ,$1 f(� �5? T� �CW; ,@!�§T� -� 6�;R!� �1{ 
e	�G�� (� �� Z2?� ��81	 A�	 �� �­Y p�><� -� S� ���t(� «CX u�1	

�b�5 !�; 
��CT� �� S ��!�5?!�; #  
� M  \?�I �<I�[T�, a�1+ A�v[3+; A���� �5,�[!� A���"i!� a'��!� �� �¨

 ��E(� 
r� .�? � ,e81 !�; g� i!�*1 �*�K�! Q��8(� J�+ u1>+ ��	; ,9! a�
 9�' ,k5*13!� k, U �y!� ��¿� M 
r[+ 9I�W ��t -� er�CT�; $�5 !� 
I�s� -	

�r� v� ;Y Ö�r� ]_� $Y ���; ��	 �	 �KG�; �!S� ;Y e3b�>!� 
I�H�! Ö
 ���f �*1 f(�; ��G�,�� k+��5 !� �W ��\V�; j�?P �� Z� ,��V5!� M er�CT�

 �� ,J!� �	��\{ S �Kr!� M �< � 1� xW 9I�  + �;C, ;Y �;C� $Y x"V r!z $�
1_`� �G =1>+ �� �¤�t�, #  

ò¸b‚@ @
�� ����� 9, Z"[+ �8 �� �t�r!� -� ���+ �C"' � ,; �}*�5 !� Q�L(� U�G

 �­Y �	 .1	�f(�, ��G�,�� �8� ! ��G�+ -� ,1b�Rs�, }0�,�� }$1 f(� ~*� ?�!
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' ,=�?b�; Z�� �8�	r!� �;�? * Z��Ä @!�§T� -� ��G�,�� @8�� �� 1ª<
�! -2! N��t�� ,.vr2!� 
2+1��\ I 13W 1'�W 9ÀY w< \, -�z\,   ,��5?	� 13W S ,

�� * J!C!; ,9+��"f ]r5?' k<�zT� ��2tY ��I�!� M 9��	 �;1¿; ,-�zT� ���� \, ]
 Z� !� a� ,9 � 6;�R?!�; �W�<?!� Z*1� ;Y 9Í� a>8 ;Y 9�?8 ]{ S; ,9!�� 9! ±3{;
 M ��G�,�� 4x�	 «�\?	� $C!� m"<T� A�1\� -� .1\� S� �� �� @8�T� �C� �Y

m"<T� J!� ,k3!�§T� a� ]�� ?!�  ,1_`� a� 6���IS�  ���,�8; �I;1T�, Z[+� $C!�
L�_� �� 8��!� ��I���T� ���� T�, p� + ��#  

 ~*� ?!� ©b��_ Z�Y ]\{ «�HI $1 f(� 123!� -	 �*�K�! ��I ��;
 �� ,.��*E; $�5 !��;C_Y @!�§T� -� Z"38�� ��  ��!�\f w< � ��r?	S� k , 9�'

� �\�W ��8;  Z�ª ®	; ,����� J!C!; ,�"�q� e >8 1��, S� �5<+ S e?!� ��t�?!
(� �? * .vr2!� 
2+1� �Y �;1*; Z�v32+ E�¿ S k\�[� ��r5!� ]�Y a�µ .1	�f

 v� �*�5 !� U;13!� M =�?_S� �;�?	�; ,��<!� M ��� v� -�z� 9ÀY �	 9! 1ª<*
����� .1b�� -� 6�1_��; v32?!� U�?[�#  

; ��G�,��' �5? T� �*1K, ��'/ *; @!�§T� ���/{ pr� �� p'; .1	�f(�
 �� ]W -	 �;� ?r* Z"' ,oT� 1_`� S; er�CT� @!�§\�! S 4�<q?�� v&, ,1_Ý!
 ,�*�� -� ����2!� ��� T� vq* �Y 9À�f -� $C!� ,E��KIS� ;Y R�K?�! �!S� 9�'

�7� «C� Q�_ -� �*�s� ��2!� Z�	 �Y 
[KI; �81' �� AE�?�� e?!� ©b�
 �Y; ,�¯�?f a\¿ �Y; ,�¯�t; ������� ��º! p5{ ��, ]�3W ,.1	�f(�; ��G�,��

��<Ç\h�; ~*� +; ���Y; Z�� M ]�T� -� ��v� a� ~*� ?!� �X -\V*#  
Éua‹¾aë@Š†b—¾a@@@Z@ @

 − ��R&!� ���t �¦Y :¥ ,pi�� ,�\2D� ��� ,��5?	S� M ���?8S�01 ,1994#  
 − $1 f(� -[D� �¦Y : � r>�,$1 f(� ���¶! U�r!�; �*R!� ]�Y �	 �1!� M a\�!�
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¥ ,��Ix¨Y ,R���01 ,1955#  
 − $1 f(� -[D� �¦Y : ,R*�?f RI �1' ��� ,k��T� =�?_�; k������ AS�5�

 ���r[�' �<*�\,���Ix¨Y�¥ ,03 ,1400  ã − 1980#  
 − d��, 1\	 -, Z���1,� :� ]V',Z"<	 �G1!�; �,�K�! ,¥� A�#  
 − erh�i!� w��� -, Z���1,� :¥ ,��3	 -,� ��� ,A�5'��T�01  ,1417ã �1997 ,�

605#  
 − o��7� �Í -, �ÍY :� r>!� ,1b �Rs� ,�<�><[8 ,� r!� ��� a,�>� ,����!� pD� :��I�q!�  
,1412ã#  

 − �;1_c; �3��_ �ÍY :� A�W1D ����� ����KT� �;��i?T� �Ç�X� ,.�� � �����
¥ ,.1��5!� , ��?2�! ��� !� �*yT�01 ,20136 ,01#  

  − ���' -,� : , .1��5!� ,��<*�!� �'�5q!� �r?2� ��� , $1 f(� -[D� gY )�i!� AS�5�
¥01 ,2005#  

 − ¥ ,�x	 �<>�� ,l5[� �r�>!� �\�2!� ��� ,.��?� �,��Y ,o��7� �Í �ÍY1 ,
1438«#  

 − �?�1"i!� �'1 T� ��� ,]K<!�; ]�T� , ´ −  ,¥�, A;v,1404 6 ,01 #  
 − $��`� : ������� ��Çi�! �	(�  �HT� ,��2!� Z�	 M ��1T� �*�� −  , .1��5!�
 ,¥�1391  
 − ´�Kr[!� 13 � : ,¥� ,A;v, ,4S�!� ��� ,������� 
��CT�2005#  
 − ´�E�?3?!� -*�!� � � :!� Z�	 M �L�5T� ^Ö ��Ix <!� =�� T� ��� ,��2–  ,��?[W�,

¥01 ,1401 ã− 19816 ,�02 #  
 −  �c15!� ��2t( a��s� erh15!� -*�!�  \f = �*yT� 
?2!� ��� ,erh15!� v[3+– 

¥ ,.1��5!�02 ,1384 ã − 1964 6 ,�05#  
 − -[D� �¦Y $1 f(� ]�	x�� -, o	 : ��� ,k��T� =�?_�; k������ AS�5�

� g1 !� ��/!� 4��t– ¥ ,A;v,03 A� ,#  
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 −g��!� �\P �\P �	 :¥ ,6���7� -	 .�� , ������ ����� ��G�,��:01 ,
2019#  

 − �Ø�I Q��	 : 1®b �Rs� ��	Y Z̧ �H �̧ −  ®°��D� y� !� w}? �t ����� �� �L - ®� − ,
 A;v, , ��'�5q!� �Ø�I �[�z�– � r>!� ,��<r! : ,��I�q!�1400 ã  − 1980 �#  

 − �\P 6�D� -, 1\	 :¥ ,�� ,0�,�� 123!� M �����01 ,1986#  
 − 1\ � w�{ o	 :�*��1� ,��/!� �� µ ,������� u13!� k, ��G�,�� − ,1b �Rs�

¥04 ,2018#  
  − Q��� �x	 −@�>�!� �r	 �\P e '�f: ���;�; ��,��&T� �*1 f(� ����T� ��>�;

�� ,$��VD� 4�<r!� M ��5*1'Y M ����� ÂI M ��1ÎY; e����� �1&!� M ��>��!� w5?
�\[*� ,$���!� � ��� ,������� ��� !� �" � ,�,;�;Y;2017 #  

 − ´��1� -*�!� QxW : ��� ,��2!� 4x�	 �<	 ��'�7� �*�V5!�; ������� .��5 !�
¥ ,A;v, ,��\� !� 
?2!�:01 ,2014#  

 − � 2i!� w3>�� :���� ¥ ,.1��5!� ,��I�<r�!� �*yT� ���!� ,
��C� �,:11 ,
1996#  

 − .1�E �¦Y �\P :¥� ,.1��5!� ,g1 !� 123!� ��� ,������� 
��CT� )*��+  #  
 − -?<*; w3>�� : � ��� ,� � Q �r�>�! �"��� �	�r>� ,��2!� Z�	v�(�  �r	

,���5!�2008 −2009#   
 − -?<*; w3>�� : ��� !�  *��+ �;��������  ������� ��(� .�t; )��1+ M

U ,.��VD�; ������� ��� !� ��� ,����\I $�5 !� ���!�01e3I�� ,2016#  
��I;/2!�� a��1T���I;/2!�� a��1T���I;/2!�� a��1T���I;/2!�� a��1T�::::        

 − �'1 T� �, ��, a8�� .���� :l, �1!� �	 �'1 T� a8�� �	 ��i<� Q�5� ,��R�� e<, :        
https://www.marefa.org/%D8%A8%D9%86%D9   

�3�?!� )*��+: 11�04�2019# 
 −�'1 T� �, ��, a8�� .���� :l, �1!� �	 �'1 T� a8�� �	 ��i<� Q�5� ,��,� i!�:   
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https://www.marefa.org/%D8%A8%D9%86%D9%   

� )*��+�3�?! :11�04�2019#  
 −  �*��r�2*; �, ��, a8�� .���� :l, �1!� �	 �*��r�2*; a8�� �	 ��i<� Q�5� ,o��?�:   

 https://ar.wikipedia.org/wiki/%D9%85%D8%AA%D9%    

       �3�?!� )*��+ :11�04�2019 #  
 − 	 ]��Y$;�1\: �	 ��i<� Q�5� ,�*��1� M ��2!���; ��G�,�� k, er�CT� U�y!�

l, �1!� �	 , J+�L a'�Y a8��:  
  https://www.irfaasawtak.com/a�U �y!� −er�CT�−k, −��G�,�� −e2!���;� 

�3�?!� )*��+:22�03�2019 #  
 − >, ���5!� �r	�� : gY RW1� a8�� �	 ��i<� Q�5� ,$1 f(� 123!� M e<*�!� ���[?!�

 ,�*�5 !� ��Kr!�; A������! $1 f(� -[D�http://www.arrabita.ma/achaari/ 
 �3�?!� )*��+:01�04�2019#  

 − �I�E�, �\P :I� i!�; k�, �R�T� k, �*��1��r ## ��i<� Q�5� ,?��r�C� �Y ��3b�h ��EY
l, �1!� �	 , .1D� a8�� �	:  

https://www.alhurra.com/a/algeria ghardaia-ibadhi-mzab        
�3�?!� )*��+:22�03�2019#  

püby⁄aë@ï’aì¨aZ  
                                                 

* −  k5*13!� k, u�3+S� ���x"<	 ¾� 0� ���3� g� -,� �*;� � p*1'; o	 p*1' � 4�"?I� � , Z�2K?!� �	
 �K��� 9�' �� �	 �x2D� p3}?* Z� 9?"� -� N��� x"<� �t�; ]W Z }2{ �Y ��; ,k�3 ®L � 8��

 -, ;1\	 �*;� � ] }W�' ,k\�[T� $1 f(� w��� �¦Y ³o	 ]W;; ²� !�−  Z"<	 ¾� 0�−  ,� N �µ
 �<� ��V�� 1"f M Q�<s� ��;� M k\2D� Ux?�� 15� ��W; ,J!� M �5��; k5*13!� k, �
®?W̧;37 ã

 o	 ~�� -� Z[8 jY� �8;−  9<	 ¾� 0�−  ¾� �� ��?* �Y 9�� ' ,132!� 
��* 
I� �C� 9�\	 �Y
9<� �� + 6���7� ��\[' 9��	 ���1_; ,− 15L �\P �+�Kf : 
+�W; k<�zT� v�Y ���3� gY -, �*;� �

 �Z�� �� �; ®9�� �� �	 ¸ �Ñ� �� �L k�(� er<!� et;−  -*�f�1!� 4�3�7� ��� ,A�*/3� }��; A�"rf @iW− 
² ,¥� ,�*��<2���76#  
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1− .1�E �¦Y �\P :!� ��� ,������� 
��CT� )*��+² ,¥� ,.1��5!� ,g1 !� 12362  #  
2− �;1_c; �3��_ �ÍY : ��� !� �*yT� �Ç�X� ,.�� � ������ A�W1D ����� ����KT� �;��i?T�

¥ ,.1��5!� , ��?2�!01 ,20136 ,01² ,224#  
3− .1�E �¦Y �\P :² ,������� 
��CT� )*��+61  #  
4− �;1_c; �3��_ �ÍY :� ����KT� �;��i?T�6 ,.�� � ������ A�W1D ����01² ,224−225#  

5  −g��!� �\P �\P �	 :� ,6���7� -	 .�� , ������ ����� ��G�,��#¥ ,�:01 ,2019² ,19#  
6  − � 2i!� w3>�� :�¥ ,.1��5!� ,��I�<r�!� �*yT� ���!� ,
��C� �, ���:11 ,1996 ² ,135#  
7  − ´��1� -*�!� QxW :���� .��5 !� ,A;v, ,��\� !� 
?2!� ��� ,��2!� 4x�	 �<	 ��'�7� �*�V5!�; ���

¥:01 ,2014² ,62#  
8  − � 2i!� w3>�� :� ² ,
��C� �, ���137#  
9  − ´�Kr[!� 13 � : ,¥� ,A;v, ,4S�!� ��� ,������� 
��CT�2005² ,137#  
*  − [T� .�t; ]�r� M k��� !� ��rW -� ,
*�Y ,0�,� ��	k\� # -5[* e<, �*18 M �!;− ��R�� $���,− 

 �<� 9+�'; w?t 9�ES; ,~�3hY @��* -, �\P -	 C_Y;1332  ã�1914 � �  I�+ �� ]5?I�'
�I�?*R!� a��� M ���; # ��;�5� x��S; ,er!� q!� R*R !� �r	 )�i!� ���	R, ��<h�!� �"?W1t M ���f;

,���[I13!� «� ¦�' ,åI13!� �x ?�S�  �<� 1_�;Y M .1��5!� �� �H�'1923 ��� �"�' �iÀY; ,�
"6�"<T� #" ����� �!;�! �qB ��W Z� ,��/!� 
?W � , p�5� M ���i' ,�*yT� 
?2!� ��� M ]\	;

 .�K?T� Z�(� �Ç�� M e\�1!� ���'�! �[�b�; ,��,1 !� Q;�!� � ��� M �x	� .�;�1960� ]r8 ��W; ,
 J!�� �<�1956 � � ��	x?��; ������ AS�5� 9! ,.1��5!� M �x	 �!;�! ¼��� 
?2� Q;Y  �Y

.1��5!�, M�+; �*yT� @K�!�; A�HT� M AÂI .vqW  #− �Ø�I Q��	 : 1®b�Rs� ��	Y Z̧ �H �̧ − 
 A;v, , ��'�5q!� �Ø�I �[�z� , ®°��D� y� !� w}? �t ����� �� �L -®�– � r>!� ,��<r! :I�q!� ,��1400 

 ã− 1980  ² ,�19#  
10  − �\P 6�D� -, 1\	 :¥ ,�� ,0�,�� 123!� M �����01 ,1986² ,103#  

11  − 1\ � w�{ o	 :�*��1� ,��/!� �� µ ,������� u13!� k, ��G�,�� −¥ ,1b�Rs�04 ,2018 ,
²362#  

12   − >�� ,l5[� �r�>!� �\�2!� ��� ,.��?� �,��Y ,o��7� �Í �ÍY ¥ ,�x	 �<1 ,1438 ² ,«17−22  
13  − d��, 1\	 -, Z���1,� :²,A�,¥�,Z"<	 �G1!�; �,�K�!� ]V'39#  
14  − � 2i!� w3>�� : ² ,
��C� �, ����137#  
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15  − 1\ � w�{ o	 :² ,������� u13!� k, ��G�,��441#  
16  − ´��1� -*�!� QxW :� 4x�	 �<	 ��'�7� �*�V5!�; ������� .��5 !�² ,��2!507#  
17  − ², 9[3I a�1T�508  ,509#  
18  − 1\ � w�{ o	 :² ,������� u13!� k, ��G�,��621 ······620#  
19  − ² ,9[3I a�1T�417,416#  
20  − -?<*; w3>�� :,���5!� �r	 v��� � ��� ,� � Q �r�>�! �"��� �	�r>� ,��2!� Z�	2008−2009 ,

²41#  
21  − ´��1� -*�!� QxW : !�² ,��2!� 4x�	 �<	 ��'�7� �*�V5!�; ������� .��562#  
22  − 1\ � w�{ o	 :² ,������� u13!� k, ��G�,��372#  
23  − erh�i!� w��� -, Z���1,� :¥ ,��3	 -,� ��� ,A�5' ��T�01  ,1417ã �19976 ,�05² ,300#  
24 ��W1' o	 ·· :��< ³[!� ®]�Y �
�C� ��Y �	 4��G(� l��[+  �	 ��i<� Q�5� ,4���(� ]̧�Y 9�!� 
̧ ®[?<�* S

l,�1!� �	 , ��W1' o	 )�i�! e\�1!� a8�T�  :https:��ferkous#com�home�?q=art−
mois−125 �3�?!� )*��+ ,:11�10�2019#  

25  − o��7� �Í -, �ÍY :� r>!� ,1b�Rs� ,�<�><[8 ,� r!� ��� a,�>� ,����!� pD� :, ��I�q!�1412ã ,
²10#  

26  − 1\ � w�{ o	 :² ,������� u13!� k, ��G�,��619#  
27   − 1\ � w�{ o	 : ,,������� u13!� k, ��G�,��405#  

28  − -?<*; w3>�� : ��� !�  *��+ �;��������  $�5 !� ���!� ������� ��(� .�t; )��1+ M
U ,.��VD�; ������� ��� !� ��� ,����\I01e3I�� ,2016² ,382#  

29− � 2i!� w3>�� :����  ² ,
��C� �,488#  
30−  ² ,9[3I a�1T�488#  
31− Q��� �x	 ,@�>�!� �r	 �\P e '�f : ,$��VD� 4�<r!� M ���;�; ��,��&T� �*1 f(� ����T� ��>�;

��� !� �" � ,�,;�;Y; ��5*1'Y M ����� ÂI M ��1ÎY; e����� �1&!� M ��>��!� w5?��  ,�������
�\[*� ,$���!� � ���2017 ²,398#  

32 −  ���' -,� :¥ , .1��5!� ,��<*�!� �'�5q!� �r?2� ��� , $1 f(� -[D� gY )�i!� AS�5�01 ,2005 ,
²189#  

33 −  $��`� : ������� ��Çi�! �	(�  �HT� ,��2!� Z�	 M ��1T� �*��−  ,¥� , .1��5!�1391 ,
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²386# 
34 ' -,�  ·· ��� :² , $1 f(� -[D� gY )�i!� AS�5�191#  
35 − ´�E�?3?!� -*�!� � � : ��Ix <!� =�� T� ��� ,��2!� Z�	 M �L�5T� ^Ö– ¥ ,��?[W�,01 ,1401 ã

− 19816 ,�02²,272#  
36 − �"[3I �K3�!� , 9[3I a�1T�#  
37 −  -[D� �¦Y $1 f(� ]�	x�� -, o	 :�?_�; k������ AS�5� g1 !� ��/!� 4��t� ��� ,k��T� =

 - ¥ ,A;v,03² ,294#  
38 −  �*yT� 
?2!� ��� , �c15!� ��2t( a��s� erh15!� -*�!�  \f– ¥ ,.1��5!�02 ,1384 ã− 

1964 ² ,�3866 ,05#        
39 −  ´�?�1"i!�, ]K<!�; ]�T�,  �'1 T� ���−  ,¥�, A;v,1404² ,936 ,01 #        
40 − 1 f(� -[D� �¦Y$ : ,��Ix¨Y ,R��� � r>� ,$1 f(� ���¶! U�r!�; �*R!� ]�Y �	 �1!� M a\�!�

¥01 ,1955 ² ,123 ,124# 
41  − ��R&!� ���t �¦Y :¥ ,pi�� ,�\2D� ��� ,��5?	S� M ���?8S�01 ,1994² ,211#  
42  − ��>, ���5!� �r	 : RW1� a8�� �	 ��i<� Q�5� ,$1 f(� 123!� M e<*�!� ���[?!� $1 f(� -[D� gY

 �3�?!� )*��+ ,�*�5 !� ��Kr!�; A������!:01�04�2019#  
43− ��>, ���5!� �r	 :$1 f(� 123!� M e<*�!� ���[?!�#  

44  −  � ,���(� y !� ��; , �1 !� �* �	  ����� ��i?I$ C!�$  M �1 !� =��� �	 �\? * ��W
T�; �1 !� k, R��\?!� 1"O; ,9 ��+; 9+�t�?'C!� Z"[<� u�3?, �1 !� } tY; ,���$  4�3�7� 9<� ��W

 �L�§,; � ��T�; �1 !� k, �;;�[* �; Z"[<H, �1 !� 1§?'�; ,4�"53!�; 4�1 i!�; ��?2!�; 4�1�(�;
 Z���r?	�; ,�1 !� v&! 
� ?!� �� w�1* )*��?!� M �*�� w< � ��,� i�! Y�, �<� -�; ,�13!� -�

� w\�Y Z�ª !� Z"���?,S� �C� ���' ��Ø ��8; ,�1 !� - ����r !� �!;�!� �Y J!� �	 �	��; ,«�Ä
123� �Y; ,�����' =��[, :��8$  ,123!�; v[3?!�; 1 i!�; ��(� AS�� M u�3?!�, ��\?�� �13!�

¼��[!� Q�HT� M u�3?!� ZX -\G J!�; 123!�;$ Z"<� �rLY; , Z"�V3, ��'/ * 4�3�7� �rL�' ,
 �*� !�_�zT�; -*Õ3T�; 4�13[!�; 4�,�(�; 4��E�!� -�e Z"[3ÀY �;�̧ } �* Z"�G��; Z�°�K, �;Y�,; ,

 ³lD� �� 6;�R� w< � ��,� i�! �rL�' ��,� i!� w< � 9�!� Qc jC!� w< T� �� �C�; ,�1 !� -� w\�Y
g1 !�  <s� -������ -*�!� -� ]�<!�; ,ev� ��f a'1! 
� ?!� J!C! �"?���;; , �L�§,; �1 !� 

 ,Z"��	 ��HX�; �1 !� ��f v&�+ -� J!� ar?* ��; ,Z¯��Vt w8�; ,Z�����, 1_�3?!�; �13!�
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=�L;(� 15t�, Z"3L;; #− �'1 T� �, ��, a8�� .���� : �	 �'1 T� a8�� �	 ��i<� Q�5� ,��,� i!�
l,�1!�:   

https:��www#marefa#org�%D8%A8%D9%86%D9% �3�?!� )*��+ , :11�04�2019#  
45− ��5*1'� Qxi, ��&*E��Y �	�\� Z� ��R�� e<, -� # ��8Y C<� ��<2� �R?�� ]�LY 
 f Z�; ���,�R��

 ·, 1b�Rs� ��<� a5+ �*;�1KL �*1§L �5><� e�; ��R�� �5><\, ��� !�600  �\*�8 �5><� e�; Z�W
 -� 1qWY A��; �8; �*1HD� ��� !� C<� ���2900 �� �"�\ ?�� .��Y E�?\* ,�5><T� M eb��r!� ��[I

S�; -*�!�, J[\?!�, ���,�R�T� ,UÂ!�; -*�!� 95'�; ��� S� �1�Y �;���* S; -[D� p�7�; ��R?!
 �\�W; ,�+�IE ���r8 -� e&*E��(� 
 �� e<, -� ���,�R�T� ��K<*−��R��−  �\�W -� �'1P −  
 ��

− �; �*E��(� �Y ��R� �� 
 �� @*1� 
r�; .��!�W ��,1 !� M �N*�E ���!� ��'1{ �L�_ k�,�R�T
 �� �C� 
 ��; ,��R��; ��R� Z� ���� Z� 
 �� ��!�5' , �:��! � �R�+ ��R�� �<, �"�\[* e?!� �q�
 �\b�T� =;1ª�! �1ªI 9�' � ��!� �r	 Z"\	 �S;Y a� 9, �;15?��; $���!� �� «�<, ]5?I� -*��, -, 
 ��

9, ~� �! #− .���� �'1 T� �, ��, a8�� :l,�1!� �	 �'1 T� a8�� �	 ��i<� Q�5� ,��R�� e<, :  
https:��www#marefa#org�%D8%A8%D9%86%D9% �3�?!� )*��+ ,: 11�04�2019# 

46 − �rI� i!� ]LY : ,Q�� �<, �� k\?<T� ��I�I� !� -� ���<� -, Z��� -� =�	 -, u�	 -� �;��K<*
 �Y �	 ����T� : µY� i!� ]b�;YrI Z¯�5<+ M Z�; ������� A�t�?3!� � , ��5*1'Y Qxf �� �;�'; �
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Abstract: 
The Ebadi thought came after a period of the history of the Islamic 

Ummah, where extremism and extremism prevailed in both intellectual and 

bloody forms. Therefore, the Ibadhi sect is cautious in raising its assets and 

its doctrinal branches, so as not to fall into the same mistakes as the Islamic 

sects. The doctrinal issues are characterized by a kind of moderation and 

moderation in the judgment of the violator, especially those related to the 

treatment in worldly life, as well as the method of Abul Hassan Al-Ash'ari, 

which came consistent in presenting its views and doctrinal statements, in 

the middle curriculum between extremism and intellectual extremism of the 

Shi‘ite and the Mu� tazila on the one hand, Practical The al-Khawārij, on the 

other hand, as a method in which they tried to bring the divisions of the 

Islamic nation in the nature of my report avoids and avoids atonement as 

much as possible, which is to make Ibadi and Ash'ari thought in Algeria does 

not have any roots and seeds of conflict with each other. 
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