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m �-�D�� 73� .wT �	�WF �ZR=�� p�
�) m (C=��9 ,Ñ��
38 T(;T9 ,:��9 (*�t� �	�� 

 m9 r*�LR�� �	�WF (�3��9 7CR�� m9 ����W��F ��=¦�¦ �F�D²�9 ����Y�9 7CR�� m9 �
�
k
 ���¬��9 Q�R��F <(�9 0
�W=�� K���)9 ����xY�F9 ��(*gY�F 7CR�� m 5��9 ,µ�i ��

�
LZ��9 QC���9 �73� J=h {�;9 >��C-��": 
��
� %	 
�l :(M� %	 %����� m 7dT
��	g�� �"0(*�C��F ���8�"�� #��; X9��47�  
5−  >L��� @�*�(FO %F �E�EY�F (	�¦ %F �� Q�8 %F ¯� %F @ZC�� \T %F �MP %F �� �-�

�(W3�� >R3�� �$��� ´-��� �
�gR�� ��825  c −898c�  É
/ ��(; m ��9− %M���F  − 
 @¦ �MP %F ¯� 7�wT z�9 r�lt�9 7CR��9 
,3�� m :���9 z� +,F9 �³(C�� T(C8 �� e"�9
 ���; %F z� <v��9 
,3�� m �� +,-8 ,0(*�C�� ¢O Q/
 @¦ ,r�F
T9 �$¦ �3� m Á/
 @�� m9 >3[�� >C=�� z� �D3Y� m9 >3M"�� z� ���-��9 ���Y� m9 �(�
3�� @ZC�� \T9
 ��h9 \(^Y� X��"Y� Q�R�� \T �3� ���3�� m  /9 Ô�C�Y� g�g��� �-� g��� z� B;
��
 (�=H�9 ,�
���� J��� m >��C-�� {�; $-Z/ ��C)9 ,7�8 7���(� 7��� QLHT $�	9 ���D�

��F(��� m $�� ? 7=�l �=	�9 7��8�48��  
6− %F 7��9 %F �MP %F (M� %F �MP %F ��T %F ¯�  %F�F <(�� ,�(*�C�� <
��

 >3�""��F9 JD;�807 − 870 c�� @¦ >;(²� �R/9 �³(C�� �R,8 �� e"�9 0(*�C��F ��9
 ����^-�� 
�-��9 �R=�� 7F9 X
-=Y� ���(�� %F 

3��9 �� v� %F J,Y�F 7CR)9 
(,Y�

 �*��9 ��"��F 7�C� ¼�3; %F >C=��9 @�Z	 ��,l �M� 7���9 ¹h
g�� %�g��9 7� �iT9
 7CR�� {
lT m \(^Y� >V�W-�� X��"Y� Q�R�� \T %� .wT9 ,p�
�=��9 #�=8��F :��9 
*
 z� �M� �.h9 #�	�� m 73� J=h9 ��CZ��� (W/ %F� ��	�� z� �M�9 ,��F(���9
 m ����E�� r)(	 Á/9 ,0(*�C��F �M�9 �LMF �9�=8g�� 5��"��9 >��(Y� �=R�� \T <���

 �3��*��F >=�� 
9��9 rZÄ�49��  
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 7  − >R3�� �(ªR�� �(*�C�� %���� 

� µF �(F %F ¯��838 c�872  c � 0(*�C��F ��9
 
,3��9 >3M"�� %� 7CR�� .wT9 
,3�� m ��8�L��9 ,7CR�� m �
9�C��9 � ³(C�� �R/9

 m 7��� ±(; �	 J��� 7��� �M� K=/ >3[�� >C=�� ��?9 ���; %F� %� <v��9 r�lt�
 >D�"St� 5��"�� %� »9(���9 <v��9 ���-��9 ���Y�9 {���9 �ML��9 �D3Y�9

 ��9���9 >V �v;t� r	t� ¼9
�  /9 ,>3M"��9 \(^Y� Q�R�� \T ¼9
�  /9
 ,µ��	 %F? ��8�"�� ��8�L�� %	I��"Y� ��?9 ���' z� +���� �M�9�50��  

−8 � �-� %F (LF 
ST %���� >C) Qlt� >�
g�� %�(�� �-� %F �� �-� %F (LF 
ST �
>�8�"�� �
�W� ·�; %F�F <9(�Y� %���� X9 %F� ,>C"	��� � �3� ��9841  ��/ ��h c

 �3�896 c � I�H ,�$�� ��	�� 0�M��� ��/(��9 ,�	t� 09�C�� �	��R�� 
(,Y� %C=Y� �	����
����� I��"	 :��9 ����
9 @�� B�F %	 �ZR=�� @�3� .we8 :��F G
�H z� 7CR) ,

7CR��9 yV�(R�� 73� KC�) \(^Y� X��"Y� Q�R�� 
ST 7w
�H %	9 ,����� +����9 � T(;
,��"��9 �"	� 7�C8 J[3	 m r� K=/ ,7�
lT9 7CR�� m j(F9 ,��Eh  ,�
���� m Ñ��
�F ��h

t� �	���F ¼
� ,7� �(;T9 7�®��	 Q�T9 ,7��	� 7C8T9 ��(M���9 ����¬�� ��	�"��9 �
	
��8�/ Ñ��9
� 0(*�C��F9 � QF ��"�� ��-F ���8�"�� ���V
9 ,����� �ª�"	 7��O B�=��

0.	�=�� 0(Eh9 ���V(��9 @���� m ��Z�� %	 7� Q[/9 ,����� ��F %	 �*�^F9�51��  
9− �� ,Qlt� �9�o3Z�� >Mª��� g�g��� �-� %F ��T %F �MP %F �MP r8� &���� ��	

 �3� 0(*�C�� Qw� ,�	(LY� �L	837  \T9 ,��CZ��� (W/ %F� �8��� z� �� T(C8 c
 m .wT 73�9 ,����� 7��� �M� ,X��"Y� Q�R�� \T z� .wT9 ,����9 ,�(�
3�� @��C��

�-��� ��MW3	 Ñ��w Ñ�U�8 ��h9 ,��L��9 ���3��9 �D3Y� ��9�ªZ�� {�; ":� @��9 Q�(�
��h "�3� m
)�876 c��52��  

10 −  >LY� Qlt� �$��� >�8���� %F %���� ��*(F ¯� %F @�*�(FO %F �MP %F @�*�(FO
 >3�D-��F <(��9 >�8�"�� �7�St JC� @���F� 5�Dw >3�g��9 ��� %F ��*¬�� z� .wT ,

%�(w³ m �¦�E�� 0
9�Í r/ \(^Y� Q�R�� \T9 ,���	�L�� ��	O9  r	��C��9 �L	 Q*T %	
@�3� .we8 :��9 Q�R�� �ST �MP �� >C�9 r)(	 ���� (8��9 ,������53��  
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11 − >V�W-�� 0��[�
F ��T %F ��T� �3� X�
/ _865c� �'oF 0��[� 
ST �s & ,
 <(�� ?9 , �(hi QÄT9 �(~T Q;T 
* %Y B'() �}T �	 ,@��o��9 _�C-D�� J=h m (hi 9T

 �Ð�H m 7ZR� %� 
* :(hi �	 ?O :
�-wT %	"J�-�� ¢O J�(^�� ����
 " ¢O ����
T >=��
 @��C�� 
ST �MP @�3	 X��"Y� ��V�� %	 G
�H %� @���� .wT ,Q�R�� \T 7ª�H9 7C��l

X��"Y� −���=R	9 ���WF 7�C8−  ��F ¢O ��3	9 ,v	9 p�
) ¢O ���WF 
��� Q�R�� \T ���99
C=��9 ��W�� $�L8 ,7V�;�lT9 7�*T %� {eZ� Q�� p�
) ¢O Ql9 $�8 ��� @¦ ,�	�
�T �� (

 ��W�� ¢O ��
9 ,���WF ¢O �Z�� Ql�
� &9 ,7ZR� B;��8 m
) 7� Q�; @*�/T %� {e�
 m ��W��F9 ,vMF :�C=��9 ,���WF m Q�R�� \T z� <(�) �;9 ,�� :�8
) �T ¢O �� (C=��9

�9 ¢9t� 7=�/
Q�R�� \T ¢O 7=���
 µ�i z� {�) $h ,:.�M�)9 7C��l 
�8 ,73	 ��R=� "
J�-�� ¢O J�(^�� ����
"�54� �  

12 −  >L��]� �(*�t� �(*�C�� >DZ���� �MP� �3� X�
/892 c: � %F ��T %F �MP
j(F9 ,�*��9 ���-��9 ���Y�9 ��F(���9 r�lt�9 7CR��F Q^=H� ,(ªR�� %F pM"�� ¯� ,

7w
�H %	 ,�;�D��9 ����R��F 7��O �HT9 : @ZC�� 
ST9 ,>;�(^�� pM"��9 ,0��-� %�g��
��CZ��� (W/ %F� ��	�� z� �M�9 ,\(^Y� X��"Y� Q�R�� 
ST9 ,�(�
3���55��  

13 − >3���� %F�F <(��9 >R3�� >C"	��� g��� %F %�g�� �MP %F (LF \T %F %�(�� �-� �
� �3� �"	�F ��9�V$�$¦9 r¦�¦9 �- �837c� 7CR��F Q^=H�9 ,�³(C�� �R,8 �� e"�9 ,

 m >	9(�� ��
�9 0(�g�� ·�; rZ/ �3� _���C��� %	 �ELF9 ,%���� ��� �3� 7�
lT9
 %	 (EL=Z� & 73L�9 ,\(^Y� Q�R�� 
ST @�3	 ���' %� �� .we8 0(*�C�� ��;9 ,%�(w³

�=8?�9 p�
�=�� 7�
)9 ,G
�"�� #��; m 7� (	t� K�=��9 ,�-�D�� %	 ���' 73� .wT9 ,#
 �3� _�	 ,�*��99 ����
 {�� ;�"	�F ��R3���893c ��9�ªZ�� {�; ": �dT9 µ�i �3^�F9

����O9 �� 7�
 ��h Q�(�� @��9 ,:�C8 z� BR�e=8 ,�LMF"�56��  
14 −� �(*�C�� Qlt� Ö
�Z�� 
�-�� ��w %F (LF \T %F �MP %F �MP m ��9 ¯-3�

 �V$�$¦9 r¦�¦9 B� �3� {�
H +��¦�836c �� 7	T ���Rh m e"38 É�¦ %F� 
*9 :
ST _�	
 �³(C�� m �
�9 ,�	�
�� �' @��	9 À�ª�=��9 
,3�� ��R�T9 g��
��9 �³(C�� �R/ ,��	T9
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h9 ,�(�
3�� @ZC�� \T9 >��(��9 ��¡t� %� 
,3�� .wT9 ,�

�3Z�� (R�� %�g�� ¯� �.
 
,3�� T(;9 ,7R���[) %	 Ñ�#g� 7��� T(;9 ����^-�� ��Z�� �-� g��� %� <v��9 
* :.wT
 �D3Y�9 ���-��9 ���Y�9 r�lt� m >3[�� >C=�� ��?9 ,\(^Y� Q�R�� \T %� :��9
 ���' %F� �3F� 0
�� KC=��9 ,+���� ¼9
� %	 �Eh m (W/ %F� �8��� ��?9 ,�*��9

0(*�C��F  7���
 r/ �9��(Y� #����9 ��"�� ��F�3/ I�H 7� ��w K=/ 7CR�� ¼
�9 ,v	9
 �	 ���F %	 ��gY� 73	 pM=��9 ,���8 Ñ�ÐD� 7�
L� %�iT9 7R���[) m B�;9 #��HT 7��� JC�=�

5�
E��9 (�t� µ�.F 7� Q[,�� ,Q�-C�� �.* %	 �
L��57��  
15 − ��� �=8 Q��$�O %F �MP %F �MP %F �MP >V�*
Z�� pM"�� %F �=R�� 
ST %�

>V�*
Z��F <(�� >�8�"�� �(*�C�� Qlt� ��3� ��9 �826c � �³(C�� �R/ 0(*�C��F
 7CR�� m >3�C�-�� @���� ��? ,�*��9 
,3��9 +���� >=�R�T9 ¯lt�9 >�(R�� r���3Y�9

��?9 ,#�=8��9 p�
�=�� m 7� �iT9 ,_�	 �T ¢O9 rZÄ9 u�/O �3� %	  m >3[�� >C=��
 m .wT9 ,7F 7��R=�� Q� ��h +�,F ��F(���9 ���-��9 ���Y�9 {���9 �D3Y�9 r�lt�
 ��Z��9 (W/ %F� �8��� z� �M�9 ,\(^Y� Q�R�� \T %� ����9 ���3��9 �D3Y�

0(*�C��F ����9 �F�Z3�� �r�Z)9 pÄ �3� _�	 �895c��58��  
16 − MP %F �MP %F �MP @¦ >k�-3Z�� �
�
�� %F 
�-�� 1�,�O %F ��D��� �-� %F �

 >L��]� �(*�C���841c −880c ��0(*�C��F e"�9 ��9 � v=ªY�9 0�M���9 �³(C�� �R,8
 ,%�(w³9 (CHt� %F�9 �(���� %F�9 �9�3Y�9 >3�C�-�� z� »(�9 µ��	 %F� ��R�T9 >�(R��

q9 �RV�k9 >3�C�-��9 >3M"��9 :���9 z� �M�9 m .wT9 ,��(*���� m �
�ª-�� @=w 7�M� �
 m 5��9 ,´3=�� %F 

3��9 �

�3Z�� %� :��9 7CR�� m9 \(^Y� Q�R�� \T %� ��F(���

��C��� %� @¦ g�(/ %F � ���� %� 0(*�C��F9 QF ,>�8�"�� �F %� #��C�� � m Ë�-3ZF _�	
r�$¦ �3� ����E�� u��' 2���880c �O9 �� 7�
�����59��  

17 −  <��� 5
C�� %F 5�*
�� �-� %F ���	 %F (h�H %F >3^�� �-� %F (h�H %F K�s
 %F�F <(��9 ,>�8�"�� �(*�C�� Qlt� >k��	��� @���� %F (ªR�� %F @���� %F ��(h� 
ST

������ � ��9�814c � z� j$Z�� %	 (EhT9 ,��V$�� %	 �Eh %� .wT9 �� e"�9 0(*�C��F
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 �8��� \T %	 ��R=��9 ,v��� G
�H J���9 ,����^-�� ��Z�� �-� g��� ��()9 ,(W/ %F�
 m �	�=�� �-�(�� 7� B��h9 ,�LMF �M�9 ,0(	 �� Á/9 ,¢9t� 7=	�; m \(^Y� Q�R��
 9T ����D	 %� 7)�;9T 
�Õ �T Q; ,%8 Qh m �EL�� ��3	 7� �M=�� +�,F J=L�� Q�[½

O 9T 0��R=�� 9T 0(h�.	,0��8 � %	 #��R�� {g� &9 ,Ñ$��; r=���(�� �.F �9�ªZ�� 7-C�
7V�C�� j(A �
3R��9 J*�.Y� 5�F
T � _�	� �3�885c��60��  

18 − u��"Y� #��-�� @�*�(FO %F �MP %F ��T %F �� �-� %F z� %F (LF KST %F �MP
 �3� ��9 u(*�t� u(*�C���811c �' %� .wT ,(*�t� %	 5(C��F {���9 K; �(���h ���

 %F� v=ªY �/2 �3l9 ,�U�
MF ¼ n
�9 ,(W/ %F�9 KF(^Y� Q�R�� KST9 K3�C�-��
 m �#g� QM�9 ,K�(R�� ���3Y� z� ���9 ,_�v=ªY� �	�� �/29 ,zlt� J����

 �3� m
) %���Í m ,u
�ª-�� z� �/29 ,�?9t� _
	 %� ���Z=���889c��61�� 
ÐÛûßë@êŠbqeémb:@ @

 
* �/�9 �R��e) ?O X��"Y� Q�R�� \T ����� I�"� B'() >=�� _�C-D�� J=h (h.) &
">W�
²� Q' z� Ì2 *"�3Z/ �C�(k z� 7F�-H m 7R�T� 

>��C-�� {�;": ,�3Z/ �C�(k z� �3� 0�� �$¦ 7�$L=�� Q-; >W�
²� Q' Ì2 K}T
��/92 m (�3� 7dT >*9 :M�� Ql�9 %F? %F�9 ,��-C��� ����9 ,��ZM�=�� �����9 ,�


 �	9 ,@*�/T :��� �	 �.h9 ,:�3�	 1�� 7��� �
�'T $8 ;19�(	 %F�9 ,>3��-3"C�� J�×D²�
��� 7dT uT
 �	 (hi 7�8 �
R�=w� � %	 r	 Ø�C=M�� �;9 $F µ�i @Ù @¦ ,�*(L=-� 0
�-�F µ�i Qh

�eZY� µ�) ×m @��-; %M8 rM�ZY� #$��_�C�C,=�� %	 7��O ��=P 7dT u(� �q �"�62��  
 >V�W-�� 0��[� 
ST �
9T �;9 ,K=H »�(�T m (�H ��
��9 ,��(�H _�	
�3	 �() $h

:
��HT %	 ��
MÍ X��"Y� Q�R�� \t 7='() m�63��  
Q�R�� 
ST ��	�� �3� 7h() �	 �(ST %	9    X��"Y�    0��"�� 7)���;0��"�� 7)���;0��"�� 7)���;0��"�� 7)���; �-��3Y� @�� m�-��3Y� @�� m�-��3Y� @�� m�-��3Y� @�� m  �³ rF �³ rF �³ rF �³ rF 

�9 

�9 

�9 

�9

�³(C���³(C���³(C���³(C�� :�ZR) 

P �����9 >��C-�� 73� ���C� >=��9 ,"

��� @��" m �	 %Z/T �}eF {�; QF ,
 µ�i m �Mk $h 7� ��-Z3� & <�[���9 ���	t� ?
�9 ,:�� 73	 ���MZ� & 7dT9 ,7�h 7F�=h
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X��"Y� Q�R�� \T ��Z/ y�F� >��C-�� {�;":ZdT & ��� & $F �-"=� %q B3h 
� ,7��O ��-
7��� µ�i Qh >3=ST �.�� Qlt� >*9 ,\�=h m �	 Qh %	 %Z/T �}Ï8 � y�F >3�e� �C�9
{�; ,5(^�� ¢O 7F Q�(�9 ,5�=L�� J=L�� :(hi �C�T �T �F
�^Y� (F�hT : �9(C� ? �F
�^Y� �t

z� ?O �F�=L�� %� 
* �3=	�9 ,µ�i ¢O 7-�T @�8 ,7F �dT 7RlT $F Q�R�� \T I�"�� µ�i 
Ë���"�64�� {�C8 0���C�� :.* ��-D) 7)���� >��C-�� �ZR) z� ��h
"�� K3~T �;9 ": %	9

 7� @�oY� 5�=h m (�3�� %�	T −  >��C-�� �[C� −  rF _�-��3Y� m 7��� �.�� �ZR=�� m
{
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�
Y� J�)o�� ��8 ,#�^�-�� ��h ��3� :g3=�9 ,<�[��� ��3	 T¬=� ,_�RZ�)9 _

7��,-� 5(�� ��h %� � m >��C-�� 7��8 $h ���e=�� %	 @*t� �[CY� :
���9 ��3[=��F µ�i �9�(8T K=/
7	�C) %	9 :�ZR) ������h 9T ,»(	 7-�; m %	 z� J�(�� 0(V�� ���
)9 ,µ"�� 5�
ST �=8 %	 ?O �.* Q* 9 



[C��9 Q��� �(Í 7U(	 � µ�i �9�(R�9 ,�³(C�� �³ ��' rF J��3=�� m �
M�L=� @���� Q*T ��9 �iO 7�Ï8
 Ú=CY� 7�
�� (�� �iO ?O �gW�	 �^��F �³(C�� �
L� ? 7dT9 ,73	 �F ? (	T �.* �T :�3� 
(C) ,��3[=��F

Ë�-)
�� J�
Y� (	t� r-)9 ,�-��3M�� � <�=w?� ��9 �Ï8 µ�i m �
M�L=Y� 7��; �	 ¢O ��(8 ,_���� rF
�	��9 ��8�� m 73� ��h �	 7-�; m Ì�C�� �3�F �RZ�)9 ��P �R�L) :��
8  �" (��C�� �=81�73 ,74 � u() @¦

 >=�� _�-��3Y� >* :.*9 ,u(wT9 �[; rF �F
9 Î�(;9 Q�R�� rF @¦ #��-dt�9 Á�� 0

� rF �F
 ��h
"��
3��F ���8
 �
��(� ��Ê$�� ��h �	 ��Eh9 ,�-��3Y� @�� �M�; �"=h� 7dt µ�i Q�8 �;9 ,�R�L=Y�F ��Rl99 ��
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?9T :9
(; �	 �� m ��� �T @� r-) �iO @��
;T %��  {
/ &�� �9�;��� �MP %F ��T 

=h��� +,F (���9
_�-��3Y� %	 :�ZR) m ��h
"�� �;
	 � (LF 
ST ·�C�� {�; �;9 \(��� %F� _543c � 7F�=h m� � �̈

%���(Y�":� @�� ;��-Y� �M�=3	 ,���Y� ��Z=	 0�/�
�� �M�L��h �
L) K=/ y�-F ����F �³(C�� �³ Ë�-)
�
 @���"(���: 

H�� %F (*�D�� �MP ,(�
3=��9 (�(,=��1�114�  

�67�  

Z�� J��3) m 

��� @��1�17,18�  
�68�  v��� 
���O3�175�  
�69 � 7ZR� 
�[Y�1�424�  
�70 � �	��� #
���9�180�  

�71 � �9�ªZ�� �	��� #
���9�182�  
�72 � 7ZR� ��(Y�9�182�  
�73 � �(*���� ���-�� �-� %���� %�� G
xY� ,{9��� Q�i m Q	t� Q��6�328 � #
���9�185�  
�74 � �	��� #
���9�185Å��.St� 5��"�� :�.St� >V�W-�� �MP %F ��T  QC=�� @¦ ���WF m @��) ,0.ST Q*T %	

 7� ,:��9 (*�t�F ¼
�8 0(*�C�� ¢O "��
,3�� �9���"9 "��=8(�	 %	 7�CR�� �F ? >=�� ã�R�t� �"h ���F "
 �3� m
)860:Æ ���t�1�229�  

�75 ��	��� #
���9�186 Å� �-�.� \T %F��819  − 856 c �%���� 5��H ,(M� %F �MP %F ��T :8 >3� %q QU�
I�
�=��F �¼�3�� ±9�Z	 (h.� ��h 7dT �9�ªZ�� 7��� 5�� � #��CR�� %	 ��h9 @����F Q^=H�9 �³(C�� T(;

 <9(/ z� J)(	 
*9 , �v=� (w��9 ,?
D	 ���/T rÂ
�) J=h9 I�
�=�� @��F K3=��9 ��/�[�� ��
�Y�F
@W�Y� �7)�89 ��F �-L�� 7Â
�) (��� &9 �Q�; : 7deF %	 �"/�8 #��HT 7�8 ��
8 7��� ¼�3�� y�F ��k� m
) �]

v=ªY� I�
�=�� %	 �;(R=	 p�
�(h y�F ?O ��
� @�8 7	��e8 ,¼�3�� »�(�T J�¦ Æ I�
�=F Q���� pdt�
 Q��²�9 ¼�C��2�184  ���t�1�228,229�  

�76 � �,Rl ���[�C�� ��/
127�  
�77 �� 0��[� 
ST J�-�� ¢O J�(^�� ����
 Ç ,>V�W-�22 �(���9: �� ��� @��C�� 
ST ,m�CE�� (V �g�� I�
�)

1�86  
�78�  �� ��� @��C�� 
ST ,m�CE�� (V �g�� I�
�)1�86,87 �  
�79�  >R3�� �(*���� ���-�� �-� %���� %�� ,{9��� Q�i m Q	t� Q��6�129�  
�80�  ��(F �(^) %F� ,0(*�g�� �
W3��16�278�  
�81� #
��� ���
  �	���9�186�*��F �	9�  
�82 � 0��
�� ��^F2�247�   
�83� Ç J�(^�� ����
95,96�  
�84 �Ç >DZ-�� %3RY� @W�Y�205�  
�85 � 0(*�g�� �
W3��16�278 �  
�86�  �
��Y� J�)() m u
=R�� m 7�(½9 µ��	 ��	�� B-E) m »��� ·�C�� :(hi �	 (���1 �180  ,�*��F �	9

�
/(8 %F� ,��-����1�112¯�/g�� >	���� 7CR�� {
lT ,2�1076 � J*9 %F� %� »��� ·�C�� QC�9
{�; ":��3	 �� #�H �	 9T �*(DH m 9T ��E�¦ m {�C8 ,��eZ	 ��T r¦�¦ m �L��	 B�e� : ?9 %Z/T ?
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�
�T"1�183�  
�87�  �	��� #
���9�186�  

�88 �v��� 
���O2�75�  
�89�  �	��� #
���9�188�  

�90 ���h
"�� ���D�� 
�-��2�247−249�  
�91�  � ,���D�� 
�-��1�333−334�  
�92 � �
[Y� 
�=ªY�1�546�  
�93�  v��� 
���O3�178,179�  m93 �104 X�=�� 
,3�� z� ��E�� B�-�� (hi :7� B�C8 :$�O ��3�� µ=F ? ���

 ���t� J/�l 7=-~T �.* z�918�148 ��-� J�9 5�t� ���gw J/�l9 (M� %F 
��C�� �-�� ,5(��� ��Z� 5
 � ����^-��4�377�  

 �94�  (�3�� ���[	1�137−138�  
 �95� v��� 
���O3�175�  
 �96�  v��� 
���O3�103 ��(*���� ���-�� �-� ,{9��� Q�i m Q	t� Q��6�129�  

Éua‹¾a@ë@Š†b—¾aZ 
1− � ,��L��]� �3� J*.Y� Ì�Dl��
�� ,¯� ��T @�*�(FO �MP  ,É�o�� #��/O9 ��	���� _���
��� É
,-��

Ë:1 − 1421: −2000��  
2  − 
��lO ��

� ,(LR�� 
�� ,¯�/g�� �-*9 

=h��� ,>	���� 7CR�� {
lT :1996��1416:�  
3−  v��� Q*T 
 �̈ t v��� 
���O�>��C-�� I�
�) �Ë m
��� ���H %F &�� �MP 

=h��� ��C½:1 ,

1412:�1992�� ��F(� ��3��9 ���-D�  
4− Ë ,0(*�C�� ,���Ã� #�(*g�� �-k ,p�x	 rZ/ ,����� I�
�) p�kT :1�1987 �1407: �5−  ���T

 ,(LR�� 
�� ,0��� %�(�� �-� 

=h��� ,@*
�¦³ %	 _�RD=C	9 5(��� r�8 �(^��1416 :�1995��  

6− rF(�=ZY�9 5(��� %	 #�Z3��9 {��(�� (�Ht @��() ¼
	�; ���t� ¯h
g�� %���� �w ���e) r;�=ZY�9 
_9�F ,r��M�� @���� 
�� {9t� #g���  

 7 −  ���t�Ë ,���Rlt� �(R�� 
ST :2 (LR�� 
�� , − _9�F�  
8− ��C½ ,>M����� ¯-3�� %���� �Í Q��²�9 ¼�C�� I�
�=F Q���� pdt� : �-=L	 ,�)�-� ��WY� �-� p�
� �����

 �$� ,p����1420c �1999��  

9− ��h
"�� ¯� %F �MP ,�F�Z�� �(C�� ��F %	 %��,MF ���D�� 
�-��� _1250c � 0(*�C�� 0���Z�� ��-D	
1348Ë ::1�  

10 −  ����� @�(	 %F�F JC�Y� ��T %F �MP %F �MP �� �-� 
ST ,��ZM�=F #$����9 #���9t� (hi m ��=Z-��
=�� ,��ZM�=�� �
��Y� >=��Y� �3� ��-���E�� ��-DY� m �-k ,J3H \T %F �MP I�"�� 7�lT ����(MF K3

1908��   
11 −  Q�R�� 
ST �MP ��C½ ,>k
�Z�� %�(�� �-� %���� {�� �8�,�� ,0�,3��9 r�
^��� _�C-k m 0��
�� ��^F

Ë ,@�*�(FO:1 ,1384: �19640(*�C�� ,>-��� p�� ��-k ,��  
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12 − ZY� �9��w %F� I�
�) �9i %	 @*®�� %	9 (F¬��9 @W���9 5(��� @¡T m ¬²�9 T�=-Y� ��
��9 ¬��� >M
>L��]� ´�
=�� ¯�-H�� �MP %F %�(�� �-� %���� X9 ��� 
ST ,¬ht� ��DZ���_808c � É�o�� #��/O 
��

 _9�F \(���– I�
�) �9�F ,��F�(�� ��-D�� ,��3-��   
13 − ,m�CE�� (V �g�� I�
�) Ë ,��3-� ,>	���� 5(^�� 
�� ,�� ��� @��C�� 
ST 

=h���:1 �1998��  
14 − Ë ,��3-� _9�F ,\(��� I�
�=�� �Z�x	 ,

H�� %F (*�D�� �MP ,(�
3=��9 (�(,=��:1 ,1420: �2000��  
15 − Ë ��F(^Y� �L�MY� ��-k »��� ·�C�� ,µ��ZY� J�(C)9 �
��Y� J�)():2,1403 ,:1983 ,�  
16 −  ���=�
8 ¬�F ��-DMF �-k ,´���� @��C�� \T %F �9�3R�� �MP @��C�� \T ,��Z�� {��(F ��²� ��(�)

 (V �g��F ��;���1324:�1906�  

17 −  �8�CE�� �-=L	 2�3�� ,(M� ¯� 

=h��� ��C½ ,m�(C�� (M� %F >s %���� 
�F ,���=F?� ���/9 ��-���� ��H
)
0(*�C�� ,��3���� − Ë:1 1425:�2005��   

 18 −  ,

�"��9 ��¡t� u�	 m 

*��� É��
/ ,%��,Y� 
ST ,>R3�� �(*���� �� �-� %F ��(F �(^) %F ��
�
 %���� {�'�¸
=Y� :874c� ��C½: � �%���� g� %���� {$h �MP 2�3��: J=L�� &�� ��-D��:  ,¢9t�

1410 c − 1990��  
19 − Z� 5�-� J�9 5�t� ���gw����^-�� (M� %F 
��C�� �-� 5(��� ���_1093c � Q�-� �MP ��C½

>R�(k� _9�F ��M���� J=L�� 
�� ,5
C���� ���F Q�	�1998��  
 20 −·�C�� %F�F ��"�� ¾�3LY� �MP %F ��T ¼�-��� \t ,{��(�� #$�T m {�W�� 0
� 

 ��C½ � �3� j
-D	 

3�� 
ST ���t� �MP1390�� 
�� cp�
) �C�=��� �-=LY� ,0(*�C�� É�o �21− 

���
 ��CZ��� (W/ %F�F ��"�� �MP %F ¯� %F ��T %���� 5��H �8��� ,�3	�E�� �V�]� ����T m �3	�L��

_852_9�F ,\(��� É�o�� #��/O 
�� ,:�  
22222222 − − − −(8 %F �MP %F ¯� %F @�*�(F� ,J*.Y� #$�� ����T �8(�	 m J*.Y� ��-���� _ %���� ��*(F �
/799 ,c

0(*�C�� ,���-D�� É�o�� 
��,��Z�� 
�� ,�3��Y� ��-D	�   
23 − ´��dt� ���[�C�� ¯� %Z�� \t ,���[�C�� ��/
�_891c � �h��� ��R�t� 
ST �MP ��C½9 ���
�

 ���
=�� ��Z�
=��1978�  
24 − �� ,p��dt�9 5(^Y� ��F m �(*���� ���-�� �-� ��/
 r*�H %F Q��w #�R[�� \T %F ���-�� �-� %���� %

p�F�(k ����3-��� ��	��� ,�(	�) ��Z�� �-� (M� 

=h��� ��C½ >R3�� �(*���� >D�Y��  
25  −  
�� ,�� ��� @��C�� 
ST À�ª�)9 ����)9 ��(�) >V�W-�� 0��[� 
ST ��T ,J�-�� ¢O J�(^�� ����


Ë ,>	���� 5(^�� :1�1993��  
26  − ��C½ ��M ×�� @�3Y� �-� %F �MP ,
�D;t� ¬w m 
�D�Y� »9(�� : ,�8�CE�� ®�� �Z�x	 ,¼�-� ��Z/O

Ë ����� 
�� �F�D	 z� �-k ,_9�F:2  �1980 ��  

27  −  %���� pMH �8�,�� ,#�-3�� ���T �� �$E� %F ��T %F �MP>-*.��  ¸
=Y�748  ��C½ z� <2T :
9 5�=L��Ë ����(�� �Z�x	 �-k Ë9x�
?� J��H I�"�� 7E���/T �(w :9 ,1413 c �1993  ,_9�F �

��3-� �  
28 −  0(*�C�� ,��R�Z�� ��-DY� ,<
�� �MP %F �MP ���e) ,��L��]� _�C-k m ��hg�� 

3�� 0(WH1439c�  
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29 − J*.�� _�
.H J*i %	 
�-wT m ,>C"	��� �(L��� ��T %F >�� �-�� %F� ¯-3�� �$��� 
�1032c�1089c ���3-� ,_9�F ,��M���� J=L�� 
���        
30 −  �$E� %F (LF \T %F �MP %F %�(�� �-� %F �MP �²� 
ST %���� pMH ,���=�� �(C�� Q*t �	��� #
���

 �9�ªZ�� �MP %F�¸
=Y� :902c � 0���� �-=L	 
�� _�

"3	– _9�F�  
31 − 9T ,��
3��� ��
3� Ë ,¹-/ %Z/ 

=h��� ��C½ ,>��C-�� (M� %F @�*�(FO ,�^[�� @W�Y�:2  
�� ��-D	

 ,0(*�C�� ��	
C�� �V�¦
��9 J=L��1431c�2010��  
32 −  �� �-� %F ��T %F ��T >3�¬^�� ¼�-��� 
ST ,���W-F ��F�Z�� �V�]� m #$���� %	 <(� %M�8 ���
��� � �
3�

�_714c �Û
� {��� 7CC/_9�F ,0����� 1�8�� �� _�

"3	 ,y �Ë:2 �1979��  
33 −  ,Ë�F(��F <
��Y� 0
��O ,>-���E�� �
W�� %Z�� %F �MP ,>	���� 7CR�� I�
�) m >	�Z�� (LR��1345c�  
34 −  ,_9�F ,(LR�� 
�� ,��h
"�� ¯� %F �MP ,�ZR=�� @�� %	 ���
���9 ���9(�� >38 rF �	��� (��C�� �=8

I�
�) �9�F ��-k ,��3-� �  
35 − ��C½ ,>=L-3=�� �F�F ��T ,���3Y� m p�� %	 �8(�Y ��=,Y� ���Rh : ,��F(^Y� �L�MY� ��-k ,��D	 �MP

2000��1421c�  
36 −  J=L�� 
�� ,

[3Y� Q��w ��C½ ,�g^�� �MP %F �MP %���� @W� ,02���� �V�]� ����eF 0(V�Z�� Jh�
L��

 ,��M����,��3-� ,_9�F1987� −1418c�  
37 −  
�� ,�
�3L�� �MP �� �-� ��C½ ,>R3�� >D�Y� Q��w %F ���-�� �-� ,�
3�Y� @W�Y�F %3RY� �MWY�

Ë ,��3-� ,_9�F ,(V�"-��:1  − 1432c �2010��  
 38 − ,# � ²� p��dt� 
�� ,K�
	 Q�C� %F %Z/ %F �MP ,�9(C�� ���T %	 �
[Y� 
�=ªY� 0���  

39 −  (M� %F @�*�(FO %Z�� \T %���� ��*(F G
xY� �RY� �8���,

Z�� �l�C	 z� <�2Ã� (�3�� ���[	
<
��Y� 
�� r3Z/ ��T �MP ��MZ�� �-� 

=h��� ��C½ ,>�8�"�� >��C-�� − Ë »��(��:1−

1408c�1987� �  
40 −  (V�g�� ���T @W�	 − 4��� v��� K=/ ����� 
�l %	 ��xY�: yÛ
� {��� 2�3��:  yÛ
� �Z�x	

_9�F ,�3��9 �'o��9 ���e=�� ��8�CE�� − ,��3-� Ë:2 ,1400  c − 1980 ��  
41 −  _9�F ,@;
t� 
�� ,>-�g�� ��T #�3=�� ,�9��w %F� �	�C	 − ��3-��  
42 − 
�¦��9 �D²� (h.F 
�-=�?�9 ���
Y� ,��� 
ST ,
��C�� �-� %F ¯� %F ��T %���� >C) ,���-��� >3�Z�� ¼�-

 _ �g�(CY�845c 2�3��: _9�F ,��M���� J=L�� 
�� ��-D��:1 ,1418 c�  
43 −     ��C½ ,��L�w %F (LF \T %F �MP %F ��T %���� pMH ¼�-��� 
ST ,��	g�� #�3ST #�-dT9 ����t� _��89 :

¼�-� ��Z/O : 
��l 
��– _9�F 1�   
44 − m 0(*�g�� �
W3��  >h�F�¶t� ��(F �(^) %F ��
� %F %��,Y� \T %F %���� {�' ,0(*�C��9 v	 �
�	

_876c Ë _9�F ,��M���� J=L�� 
�� ,%���� pMH rZ/ �MP 7��� ���9 7� ��;:1 ,1413c�1992��  

45  − �T �/T 
*9 %�(8 7�-DF ��; ,>C"	��� �
�[dt� %���� pM"� (,-��9 ¬�� JV�W� m (*��� �-ª #���
 m �-k ,���3F
; , Þ� �( Þ� �	 n
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Abstract 
This research is a biography of one of the eminent scientists of MiChdallah, 

(located in the east of the city of Bouira) who traveled to several capitals of the 
Islamic world dedicating his mission to education and teaching. This has brought 
him recognition and respect from well-known scientists at point to naming him as 
“eminent scholar of Islam”. He is the prominent Imam Abou El-Fadl Mohammed 
bin Muhammad bin Abu al-Qasim bin Mohammed bin Abdul Samad bin Hassan 
bin Abdul Mohsen Al-Michdali Al-bijai Al-Maghrabi Al-Maliki (864 H). Hi was a 
phenomenon in his time and one of the smartest scholars .however, He had many 
opponent in Maghreb and Mashreq. 

 This research refutes these falsehoods and shows his real value. Al-Mashdali 
did not write a lot of books but he formedand learned many students and scientists., 
Al-Michdali is one of the best examples for our young generations in his 
robustness and determination to reach his goal and make utmost efforts to achieve 
their aspirations.  
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