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SSuummmmaarryy  lleetttteerr  
 

 

Praise be to God ،prayer and peace be upon the Messenger of 
Allah ،and to his family and companions ،and after.  

Thesis Subject: an of explanation of Ebn Elhageb's brief. 
Which was written by Abo Albakaa Tageddin Bahram bin Abdullah 
bin Abdulaziz Ad-Dameirey (734 to 805 ah) 

 My thesis is devided to two main parts: introduction, and two 
other sections.  

 

The first part includes: 

1- A brief biography of the writer of the text (Ibn Al-Hajeb) 
and a brief introduction about the explained text " Mukhtaser 
muntaha assowel wa-ll'ammal fi elmai al ossol wall'jadal" and it 
includes its importance, the scholars praise for it, the method 
that Ibn alhajeb used on it, and its terms. 

2-A biography of the author "Bahram Ad-Dameirey" and it 
includes his name, birth, growing up, his seeking for the 
knowledge, his teachers, and students, his work life, character, 
books, scientific status, the scholars praise for him and his 
death. 

3-Study of the book and it includes: its title, its relation to 
the author, its importance, the author's write method, and its 
sources. 

 
The second part includes:  
A description of the written text and several samples of it, 

then the verifieing of the manuscript's text and it includes two 
parts: 

The first one: the written text, which include the definition 
of Al-qias (measuring), and some other topics. 

Then I finished the thesis with the second part' the indexes. It 
includes the verses, the prophet's sayings, the names, the terms 
and strange words, the sources, and the content. 
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�א��������������������� �א�����א���� �א�����א���� �א�����א���� �א���� KKK� KKK� KKK� KKK����א��  !�� �א��א#" $��)�'�&�א�%����א��  !�� �א��א#" $��)�'�&�א�%����א��  !�� �א��א#" $��)�'�&�א�%����א��  !�� �א��א#" $�� )�(��)�'�&�א�%� kl/ 9��Z� ,Cg� *y ,
�	Zr �c	"< �	�Z�� =>	u& U 3	�4�� %Wq�� :����� $)*+,� ����א�� &� ������א���� $)*+,� ����א�� &� ������א���� $)*+,� ����א�� &� ������א���� $)*+,� ����א�� &� �א����

�.# א- /�01�� �.# א-��3��4%، /�01�� �.# א-��3��4%، /�01�� �.# א-��3��4%، /�01�� ،3��4%�����	Zr 9 k;r *y ,�� :5��6� �7�8�� �א����4% ��.5��6� �7�8�� �א����4% ��.5��6� �7�8�� �א����4% ��.5��6� �7�8�� �א����4% ��.� W� W� W� W�:��;�&�:��;�&�:��;�&�:��;�&

<=�>?.�5��#�&��،@�AB�<=�>?.�5��#�&��،@�AB�<=�>?.�5��#�&��،@�AB�<=�>?.�5��#�&��،@�AB���)6( , ¬ U �	Y *y� �� : 7��<	*���C���. 7��<	*���C���. 7��<	*���C���. 7��<	*���C���.�KKK� KKK� KKK� KKK 1�� U T	' *y
 ¬­¥ �	Zr ;�	(E�� ]<�� :�DEFא�� !���������א���Cא���������������������DEFא�� !���������א���Cא���������������������DEFא�� !���������א���Cא���������������������DEFא�� !���������א���Cא��������������������

G����،����#H?<��5א�� 	:I�B*,���� !��J=א����DEF؛�)�'�&�א���������א�Gא��G����،����#H?<��5א�� 	:I�B*,���� !��J=א����DEF؛�)�'�&�א���������א�Gא��G����،����#H?<��5א�� 	:I�B*,���� !��J=א����DEF؛�)�'�&�א���������א�Gא��G����،����#H?<��5א�� 	:I�B*,���� !��J=א����DEF؛�)�'�&�א���������א�Gא���W�W�W�W
KKKKKKKKKKKK1�� 

C�u& �	�Z�� `7E	g� �(d) U ��	
� ��� m� 	$ �e4f/ F*d� F'/ ,�� ��7�g�� �	i
��-Z� p�e� C k5& §�qG  `7E	g�� G� Ggdu�G� F+ �P  G�E	����� :�LM�>�
,?�BN�<א����>O�%P��LM�>�
,?�BN�<א����>O�%P��LM�>�
,?�BN�<א����>O�%P��LM�>�
,?�BN�<א����>O�%P�

<=H#� �A!�
�א��� @�>O� ��� �7A)�� ،
BQא��� L ���#� �8�*R<=H#� �A!�
�א��� @�>O� ��� �7A)�� ،
BQא��� L ���#� �8�*R<=H#� �A!�
�א��� @�>O� ��� �7A)�� ،
BQא��� L ���#� �8�*R<=H#� �A!�
�א��� @�>O� ��� �7A)�� ،
BQא��� L ���#� �8�*R� KKK� KKK� KKK� KKK��)4( �& ��r 	$ *y ,
�� hk�g�7 	&/ `�a$� `7�g� =Y *y Q	�7�g��� �g� 	5�r 
�X$� �& %gWY 9ZP�	 :

������� STU�.� �א���� �U%P�� ،
,?�BN�������� �O�V<��א� Wא�� 5.� �A�� �U%�N� %P������ STU�.� �א���� �U%P�� ،
,?�BN�������� �O�V<��א� Wא�� 5.� �A�� �U%�N� %P������ STU�.� �א���� �U%P�� ،
,?�BN�������� �O�V<��א� Wא�� 5.� �A�� �U%�N� %P������ STU�.� �א���� �U%P�� ،
,?�BN�������� �O�V<��א� Wא�� 5.� �A�� �U%�N� %P�

�XY� @%B#� ���� �א���� �Z7#א ?�(.� %P�� ،<=��#� �U%�N� %P�� ،@%A�� �א�\]*�? �����XYא�� @%B#� ���� �א���� �Z7#א ?�(.� %P�� ،<=��#� �U%�N� %P�� ،@%A�� �א�\]*�? �����XYא�� @%B#� ���� �א���� �Z7#א ?�(.� %P�� ،<=��#� �U%�N� %P�� ،@%A�� �א�\]*�? �����XYא�� @%B#� ���� �א���� �Z7#א ?�(.� %P�� ،<=��#� �U%�N� %P�� ،@%A�� �א�\]*�? ���א��
L�����א� �א�����Lא[%�� �א�����Lא[%�� �א�����Lא[%�� �א[%�� K� K� K� K�7\��H��7\��H��7\��H��7\��H�� KKK� W� KKK� W� KKK� W� KKK� W��):( `7�g���/ ,¡	B�� `7�g��� �P�� `7�g� 9( Mk�& *y ,

�	Y *y ,=�	B�� :��S�B#א?�S�8,�BN�^7QB#��>O�S�B#א?�S�8,�BN�^7QB#��>O�S�B#א?�S�8,�BN�^7QB#��>O�S�B#א?�S�8,�BN�^7QB#��>O���)E( 
�X$� �& §�qG  �%gWY TE/  *y ,
�	Y *y ,*~	f �  `7�g� b|.���� :^(�!�J#��_̀ ��a�_
,�BNא�Z!^(�!�J#��_̀ ��a�_
,�BNא�Z!^(�!�J#��_̀ ��a�_
,�BNא�Z!^(�!�J#��_̀ ��a�_
,�BNא�Z!��)J( ]< �e4f/ ,

 ¬ n' ¡	B�� `7�g��� %7	�­�1  
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 ¬ U/®¯ �	Y �	�Z�� �	(E  �' �A4�� ��  �  Cg��� :א��������bא�Z!א���������bא�Z!א���������bא�Z!א���������bא�Z!�

�f) °F�  ������1א��������4%א��������4%א��������4%א����4% FE F/ �	�Z�� �' �A4�� � k/  U ��"  �	( 	& ]< 	fCg� E	~  *y
�	Zr ;�� ±E	Z���� :�������.���א�# א-��]�XY�?�(.�،e�0)א�����7A��GU! �)�א�cdא�������.���א�# א-��]�XY�?�(.�،e�0)א�����7A��GU! �)�א�cdא�������.���א�# א-��]�XY�?�(.�،e�0)א�����7A��GU! �)�א�cdא�����.���א�# א-��]�XY�?�(.�،e�0)א�����7A��GU! �)�א�cdא��

<� �#<� �#<� �#<� �#KKKKKKKKKKKK��)�( 1 
V/n�� ]< ^�G7 m� *y : 

���*0��$Wא��^�C�f��(���H��*0��$Wא��^�C�f��(���H��*0��$Wא��^�C�f��(���H��*0��$Wא��^�C�f��(���H���)6( 1 
���C�f��(�����<	��>��Q�=א�����C�f��(�����<	��>��Q�=א�����C�f��(�����<	��>��Q�=א�����C�f��(�����<	��>��Q�=א�����������������א�&�Za.�$Wא�������������^�א��&�Za.�$Wא�������������^�א��&�Za.�$Wא�������������^�א��&�Za.�$Wא��^

�+���Aא��J!��،$Wא��^�	C�+���Aא��J!��،$Wא��^�	C�+���Aא��J!��،$Wא��^�	C�+���Aא��J!��،$Wא��^�	C��)4(1 
���f��(� ���� ^I��*,� Za.� <*I���� $Wא�� �U���� f��(� 5��#� ��� ���� �I���f��(� ���� ^I��*,� Za.� <*I���� $Wא�� �U���� f��(� 5��#� ��� ���� �I���f��(� ���� ^I��*,� Za.� <*I���� $Wא�� �U���� f��(� 5��#� ��� ���� �I���f��(� ���� ^I��*,� Za.� <*I���� $Wא�� �U���� f��(� 5��#� ��� ���� �I��

�01�J!��،'�8�01א��J!��،'�8�01א��J!��،'�8�01א��J!��،'�81):(��א� 
 9( ,«�#'� �& o9��T 9( 2' T�7 *(/ ,%�T�� TC' G� G(e7 p�) !� }�r -f/

7 	$ �	Zd�	+/ ��C x5F G� �-47 p�), d-vP/ «�#'c�/ �cC�+c� �& ��-Y C7�)E( 1 

                                                
)�  (K :L0 . 
)6  (K :06 . 
)4  (K :��/ . 
):  (K :6;/ . 
)E (  M =�N �� �)O
9�� PN�Q �G��R� ��STH)U�VW�� (K :6 34/3 04 3;: 3;0 3�/J 3�66 3�L/3 664 3

64L 3)X�Y,� (K :0L 3��� 3�6/ 3�:6 34/4 3�0/ 3�00 36/; 36�4 364/ 364; 36:4 3
6E6 36JE 36J; 3606 360E 360L 36;/ 36;4 36;0 34/� 3)Z8B�� (K :�/6 3�44 3�EE 3
�E0 3�L4 3�L0 3�0E 3�;4 36// 36/L 36�4 366L 3646 364L 36:L 36E� 36EJ 36L4 3
6J� 36J6 36J: 3��: 3�:E 3�:0 3�E4 3�E: 3�E;3 �J: 3�04 3�;/ 3�;� 36/6 . 
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 	� / ,,
' U %�R5|$�/ �-l-�� �e� �wT-5g& �4� 8 �%Z7�H ,ef ��Z7�H �  p~ c/
 �&� Q�M��	�( �–s� �tE− �& ,^S ��|;� 	5�PE	Z&/ ,	O Q	���c	� �w�7C� �f/ ,

p�) U �7E	��� %6>A&/ ,I}�g�� 1 
 

�−  G¦ �P  ��Z7�H �& �%�|�& �-4� §�qG  �l�-& 2' �&A( �l�-& �g� U 9�
-vP Q�E	u' p�) U �CX�\7/ ,§�q  �w�& �-Z�� wT	'< �' : ,�e(/ �e( U � kCZ� }(

9B& wE	u' �	Zr 9"  }�E/ ,¡A��� �l-$� U ²��+/ :�k�	F F£ E�Z� }()�( 1 
 

�− & �l�-$� �g� U `Z7 �P  ���� ����� %Z7�H �&/ Q�T	' �g� 2' �	5xu|
�	Y �)< ��	
� ��� wC'	Y �  2' �5�u|� p�) �.r ,,
�� U ��	
� ��� hi��H/ :

C|' %RG
� ,ef �  b�(/ b�4� k� dCG�+�/, %�l�& ^S)6(��-Y � / ,�� :��>א�<������א�<������א�<������א����� ��
jA_� 2' �|& ��u|� ��r)4( 1 �	( 	$/ �-Z�r ,��	
� ��� Q	r
� 9k�' }k� GE/ �	Y ,�e(

��-Y 	5|&/ ,�e(/ �e(�� :<��	
, /C>  U ):(������<��5אh א-����I� *,�g�S�� �Bא���
	��>����<��5אh א-����I� *,�g�S�� �Bא���
	��>����<��5אh א-����I� *,�g�S�� �Bא���
	��>����<��5אh א-����I� *,�g�S�� �Bא���
%�SAu�� n|��/ `��� %Z7�H �&�CX�+	� `�a$� 3-�+  2' �kuP �l�-$�)E( p�) ^S/ ,

Q	6>A$� �&)J( 1 

                                                
)�  ([�#\� ]V�� ^_* 
$%�) :U�VW�� (K :6� 3J� 306 3;E 3�6E 3�44 3�LJ 
�`A�3 �LL3 644 36J� 3

60E 3)X�Y,� (K :�LL 3604 3)Z8B�� (K :�6� 3�6J 3�L; 36�6 366� 364� . 
)6  (K :�:E 
���� ��� ���@ 3a �)��S? 3-b�2\� cG� M d>I e`�*�) C� ]G.  M)Z8B�� (K :�J/ . 
)4  ()X�Y,� (K :66; . 
):  (K :644 . 
)E  (K :6E: . 
)J  (�N �_#�f 
$%�M =) :U�VW�� (K :�L: 36//3 6L� 36LJ 34/E 3)X�Y,� (K :��/ 36/L 366; 3

60� 3)Z8�B�� (K :��� 3�4E 3�E� 3�J/ . 
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¥− QccC�+c� 9�5\�/ ,	5v�l-�/ ,wE	ug�� °\� ���� ����� ª5|& �& ,
 �ef p�+ }�E/ ,��	
� ��� �cC�+� ��/ �7�Z� 2' � d��> U �	��� p�) �567
 ²�7/ ,p�) -vP/ ,*³	l�#'� /  ,*³ccC�+� �7�Z�/ ��l-�� !��	X$� �& p�\$�

-vP �& Q�E	ug��� :
�$�א�������,��N�
�$�א�������,��N�
�$�א�������,��N�
�$�א�������,��N�� KKK� KKK� KKK� KKK�� ,���5.�@�,��N��،J=א����<i א�! �א�Z!�5.�@�,��N��،J=א����<i א�! �א�Z!�5.�@�,��N��،J=א����<i א�! �א�Z!�5.�@�,��N��،J=א����<i א�! �א�Z!

G��	,G��	,G��	,G��	,�� ,��j�O� 5��#j�O� 5��#j�O� 5��#j�O� 5��#� KKK� KKK� KKK� KKK��, ��� k#� V�d��א�� �7i� ��� l�m*Cא� �!Zא k#� V�d��א�� �7i� ��� l�m*Cא� �!Zא k#� V�d��א�� �7i� ��� l�m*Cא� �!Zא k#� V�d��א�� �7i� ��� l�m*Cא� �.Z!KKKKKKKKKKKK�5א @�,��N�� ،�5.� @�,��N�� ،�5.� @�,��N�� ،�5.� @�,��N�� ،

G��	,G��	,G��	,G��	,KKKKKKKKKKKK��)�( 1 
 ���5\� �&/–s� �tE−  QccC�+� U wTE�-�� Q	&�A$� �	�� 2' ¬�¦ �P 

��-Z� p�) �' x�g7/ ,I}�g�� �& !Z7������ :��n��א� 5��#��n��א� 5��#��n��א� 5��#��n��א� 5��#� KKK� KKK� KKK� KKK����-Z� ���(� }�E/ , :
���!�o����n���5א��#���.��!�o����n���5א��#���.��!�o����n���5א��#���.��!�o����n���5א��#���.���)6( 1 

`�a$� 	f�(e7 ���� 9i	\.�� 9�B.��	� ��7	|' p�e( �|&/)4( 1 
 

­−  �E	��� TE-7–s� �tE−  	5|& G� G� FT	 F�d�+�/ ,��Zu+ ���� �/n�� U 	& �B( 
 d& 	�  �567 ���� T/T���/ ,-�-�� �gu� Q��$� �g� U 	5|' T��|7/ ,w�f	´ �C� �

� d\�P �E	���):( 1 
 

                                                
)�  (
$%�) :U�VW�� (K :6E 3E� 3�4/ 3�4E 3�:: 3�J6 3�JJ 3�0� 3)X�Y,� (K :��4 3��: 3

��; 3�46 3�E6 3�E4 3�;4 3�;: 36�0 36�; 366E 3644 364: 364E 36EL 36J� 36;J 3
)Z8�B�� (K :��� 3�:E 3�:0 3�E4 3�J/ 3�JL 3�LJ 3�;6 36/: 36�; . 

)6  (
$%�) :U�VW�� (K :�6E 3�:L 3�J4 36�� 36�J 36�L 36�; 3664 364; 36:6 36JL 36L: 3
)X�Y,� (K :6:� 36J6 36JL 36L; 360/ 360J 36;E 3)Z8B�� (K :�04 . 

)4  (!"#� 
$%�) :U�VW�� (K :6� 36: 3:J 3:L 3�I�g@  3)X�Y,� (K :�6; 36:E . 
):  (%�!"#� 
$) :U�VW�� (K :�46 3�4:3 6EJ 3)X�Y,� (K :�// 36J� 3�6� 364J 36J� 3)Z8�B�� (
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®− U ��^B( `�a$� T�W�+� ,Q	�7�g��� p�� %�Y	|&/ �	�Z�� Q	�7�g� =vu& 
 	&/ �	�Z�� `7�g� �' �&A( m-.D µ�� ��> ,3�-��� p�� U 9�Y 	& �B(  �'-�+�/

%�	+��� �& %v�� !�+/ �	\¶ ,E�CZ& 	& Q} x.�& �& �� hk�g�7 1 `7�g� U T�W�+�/
 ·�� %�	+E �& %v�� !yAy �� µ�� ��> �� h�g�7 	&/ �\|�� }|�� ,�4\g�� C�	&

 �& %v�� wn' §C>< %���Y p�e� h�g�7 	&/ m	"�� `7�g� �' �&A( K���+�
��
� �	g�� Cu' ·�� %�	+E 1 

 

¯−  ��	
� G��� j x�g7 8 ���� �l�-$� �g� U ��> ,Q	�7�g��	� �E	��� �|�g7
7�g�� �%�'�T %�	
� �  ���� ����� § E �̈¸r ,��W;G$� p�) 	5�rp�e� ET	� ��)�( 1 U/

�4��/ �Z|�� !� �Z7��� 9B& %�E	Z�$� 9i	\$� !� K/���� �(e7 oQ��&)6( �Z7��� 9B&/ ,
wE	&��/ ='	u�� !�)4(1 

 

¹−  *��\��� -f/ ,©	R d
� U � LM|��� %Z7�H �CX�\7 �P  �E	��� ª5|& �&
 xCZ$� 2' %Zr�-$� «�#r� 2' �-47/ ,���' T k��� Cg� *;X�� G*;_� 	f�(e7 ���� %&

 G& *;X�� �-47 Ar p�) �&/ F\.�\ k�4� CY/ ,%v�v� �%R G> /  �p U 3	�4�� U p�) E
wC7C' �l�-&):( 1 

                                                
)� (
$%� [�#\� ]V�� ^_*) :U�VW�� (K :; 3��L 3�E4 3�0; 3�;L 36/6 . 
)6 ()U�VW�� (K :�;/ . 
)4 ()U�VW�� (K :6:� . 
):  (
$%�) :U�VW�� (K :66E 366; 36J6 36L6 3)X�Y,� (K :;L 3�// 3�/4 3��0 3��; 3�4:h 

�4E 3�4L 3�L4  3�I�G� ��@�;J 3)Z8�B�� (K :�:: 3�J4 3�L� 3�LJ 3�06 3�04 3�;/ 3
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zº−  �A( 	5�r 9.�¦ ���� �l�-$� �g� U �P  ���� ����� �� Q�M�� �&
() }�E/ ,	5|�� � k�E }�E/ ,,-�-�� p�� �(e7 �P  o��/ �& �B(  `�a$� U �7 E �
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,e� h
G  �  �4.G7/ : Q	H-W� !� � F\L|�� K/�r 2' �xuF| G7 �l�-$� �g� U �P 
��$�)6(  1 -f/ �	�7   9&��/ �- L\�� �5�|& U ��	
� ��� �A( 9�  ]< ���7� 9� 
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wE	~<: 

��g$�C.� �
u�� !\
� ��, ��	f���� ��|7-¼� !&�
� �	& ,���;�\$�� 
��M���,  �' �	�7  ��ZP/�9����� I	�~�, ��-;v$�� ������ ,��	4>��� �C& �1 

	y �	�P :2' ���7 ET	;&�n�� U ��C.' bP	( 	�  �6��  : 
|´ 2' ���7 =�>�|�	� 	5|' 9ZP �P  �)6( ,�|g$	�/ ,ZP }��r 9 �/T Q	v�� 	5|&

	5��< wE	~< �PT , ^\7 	³�E	u' U x̂ �7 �P  ��	���/ �� , �	u+	|& ,��7 	& 	5|& E	�¿/ , ,e[f/
�f ET	[[;$�:  

                                                
)�(  
��R\� M �8��)�@ Tl�9��� :7�r ��8��\� ����� �� -��8��@ U��8��@ }���� :��� 
�8G�� � ��Wu ���@

��V. )Z8�B�� (-b�2\� cG� M '��H�@ l�.�bj -� 3	�
� ZVD�� ���? ��. 
)6( T�_) �Qj@ : M A������� �
�DH �W. 3
���� ��� �@
� cG� ��W�. 
�8� ��B��� ]WB�� Af -� 3�$�� ^_* 
_wH

@ 3�BH�Hf F� �u��\� ����\� �� A2�H m@ 3�u�@ ����� �� ]WB��{_*f y�.  
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��	4>��� �C& � ,9�  -f/ �\�� �5�|&-��	
� ��c ��  , 9�  -f �e��
�
�X$�� , %���S Ar
�X$� �	�u� �>� U ,C.�g7 �  ,& 2' j-Y-��/�u>	� T�� 1 

��5�|$� 
�� ��� �WZ�� ���^���/ ,
�X$� �/� �+/  �& -f ,
/��i	\&/ �B>	u$ �I	;Z�+� 	f�B( / ;,C[g� !>E	��� �& ^B4� wC.' -f1  �E	��� �  c<

��-�+  U �|' Mk�N CY ���� �����, /��E	u' �-l/ ,C�Zg���  �' �C�g�1 
�
�X$� �	�� �¡	5��¢�, �B(   `�a$�−s� �tE−  ,�|�	� �|' 9Z|�� �&
�|g$	�/ wE	~<  �/T w^B( �l�-& U1  L9 G� �	(/  ���� T}�'�−s� �tE− ���' , 2'/

 ���^��� �WZ�� ��−}5�+	�|� ,}³�5~/− ,�^B( }5|�� ©M.7 �	4r , �& 9Z�|7/
 �q¾� ]< 	:C> −��	��� U− YT/ o%7	|g� ,E	��qc� U o%1 

��/a\$� %��� ¡-f��� �X��� , ��^B( ���� 9ZP �|g$	� �[X�~ Q�E	u' �& ,
�|�	� 	P	�> /1 

�T/T���/ T-Z|��� ¡	&�4���r �|& C���\7/ ,�& ,TE-7 } Q	l�#'c� ��� 2' ,
�>��/ ,��	
�1 

 

 �' 9Z|7 -5r ,w^B( o�G� G( �& T	��+� �P< }(�©	5|$�� u��� �' 9Z|7/ ,�/	�
��Z�� �'/ ,%g���� �& »��$� �'/ ,U���X�����  �'/ ,¡�-�Z|��)��Z|���� 

 �& p�e( 9Z|7/ ,�M7�����`~	4���  ��4�� �& 	f^S/ ,��.\7 �  �/T ¡	5��¢�
���� 3	v�  C|' wE-5�$�1 

 ���� �� �  �-l-� !u�7 hu+ 	�/–  s� �tE– ET	;$� ,ef �& ª7M& , E	�¿
%7	|g� 	5|& ,��7/ 	5��' `ET	;$� �& 	f^S �& , /� }���' s� ��r *�'/ *5r �& �& ,

 	&N �� M�− s� �tE− �' �\> �&« �	�7</ 1 
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�)�� ���
�<� :������ �=�>�: 

 
7�M.� 3	�4�� �ef Mk�N�/n�� �& ,^S 	� K	r ow^B( 	, �/	>   �	Z$� �ef U

	5|& %�" Q	uy<1 
& 	[7�M$� ,ef ���  �&/²�[7 	: 

z−  ª5|$� %&A+ �>�  U `�a$� ���' E	+ �e��−%�.¼� U−  =v� U �I�-+ ;
� �  , %�T�� «�' �  , ��-Y�� %u\P �  , 9i	\$� L�� Fup�) -vP/ , Q	l�#'c� �  , �1  

�− ]< �'-�E  
�X$� 9� −-f/:  3	�(��5�|&  L\��9&��/ �-�− 2' / ,
 9� ��5�|$�� -f/: 	�( 3��	4>��� �C& �C��7  	� , 
�X$�  Â	��  x9 F> U ��^B( ,

T-;Z& %r�g&/ ��->�� ��	S U ,T��&/ `�a$�1  
�− 2' ,T}�'� �/n�� *f  −,ET	;& U hu+ }(− , %7	|'/ %[YC� 	5|�� ��M&/

��� 2' !gG7 	� ; %[Zi	r,	7	uq �' `�47/ , 
�X$� EET %1  
�− }�'�  2' ,T&���� �ef U ��4�� Q	 9B& , :�C.�g$�� ,/��	f����           ,

/���;�\$��/ ,��-;v$��/ ,��	4>���  C& �� �(eG� 8 Q�T	7� 	5|& 9Z|7  �	4r ,
 U��5�|$� 
��� �ef U/ ,�[��� �ef  =>	u& %+�EC� �I��y<1 

¥− `�a$� ��P �-H ,9i	\.�� ,Ã	���+�/ ,� 	W+-�& 97-W��� ! �	¤��/ 9.$�
95+ 3-�+�� ;9X$� ,%vl�/ wE	u'/ ,g��ZW|$� C�Zg��� �' wC� Q-Z.$� `�4��� /  ,
E-56�� %7	S U �ef/1 

­− �g�� %P	&��	5��i	Y ]< ��-Y�� %u\P U %�.1 
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®− =vu�� U %�'-l-$� ,%�Y	|$� U j	;P��/r ; 9( %R> ����< �/	¦ �	( CZ
�-Y ,S /  `|;$� �Zg�7/9�q �& ,��7 }�r ,^ *[f/ / 1 

¯−  `�a$� �M[���−s� �tE−  /   ,*5��' 9&	v�7 �47 *�r ,!��	X$� �& 3T��
7!�7 }� *5�; wE	ug�� U Ä��7 / 	( 9� ,�.�' oT�R�� 9i	\$� ½Y	|7 �1 

¹− %�.�g�� `�a$� %�;X~ �/�� ,%P��-$� 2' ��ECY/   �f�e$� !� ���#��/
 ,��-Y��/QccC�+c� 2' «�#'c�/ ,Q	l�#'c� �' %�	���/�g���/ , 	& 2' h�

 �	��gl /  �	v�v� ,��71 
zº− 
�X$� U b\�� ���� Q	�	���/ Q	l�#'c�/ %�T�� �gu� ��r	l<, 

%[Z�	\�� �/n�� U �-4� c CY/�'AH� �\v� ,1 
zz− u\P��-Y�� �& `|;$� �u\|7 8 	& % ,��	��� -f �ef/1 
z�− 9i	\$�/ 3�-�¢� C�5.��� 	�	g��+�/ 	5.5r 2' !gG7 }�1 
z�− }�f�	O 9�B.���/ 9i	\$� �7-;�� �&1 
z�− %���� %&A+ – �	u�	S− 	5|& �[| L4N/1 
z¥− 
�X$� Â	��  L9 F> ,�[��E	u' ���< ^�� 	& �	��/ , o��/  �& ��.�� 	&/ ,
	55��-�/1 

z­− �g���& �−s� �tE− 3	�4�� ,��r �6|�� ��T	'</1 a7 ��	v�v;� p�) C(
w^B4�� %Z�YC�� ,��	r	l</  o�6P %YT �' Åu|� ���� %ZFr-$� , o�l�/ o�}�f�/ , d>/ o� o�CZP ,

��-��� 9i	\$�/ ET	;.�� o%g���& d��/T/�Z|�� C7C\�/ ,wCi	��� *�.��� ,%  / 
�� I	|y  �Z7 	� °����/ -5\�� ��v;��%�	�4 1 
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�� ���
����) :������ ?# @��A!��� � B�CD��: 

 
}5& o3	�( � �P	Z�< U ���a& C5���  ,µ�	�/Ar ;�W_� �& -�¿  , U �R' c/

p�)�7#g7 nu�� 9.gr ;  �Z|��−,C>/ ]	g� s �}4��/− ,	Wq�� �& 3	�4�� -�q/ I
�	£� �B47 �  I�$� �\>/ ,���-r ,Ã	Wq  kCgG�/ ,��47 }�1 

n�� �ef �+	£ w�B( �& *S��� 2'/ *�6g�� �−»& }�r 	³�() ����−  8 �P¸r
 �g� �& G9¨ F¿ Q	|O�/ eqÆ$�−Á	Z�� ��6P U− ,^;� CY	|�� �¸r ;/�S c/ ,

�& ��r 9�_� �Y�-.� 
�  3	�4�� ��;�$�/ �À�|& 1 
 

 WX�1 :BCD��
� : 

 eqa7 �  �4.�r `�a$� 2'−  �tE s�− �7 	&: 
z−  %[��g��� =7T	>�� �g� TE/ – %���Y bP	( �</ �Bv� U TE/ 	& E�CZ&/ ,

 ��C� �9��Y =7T	>�� �&  ,�	��gl 	5|& �	|y� �	( CZr p�) �&/ ,=7T	>  %yAy FµF� F� )̈<
s� �tE �E	��� �Y	+ �e�� Ä���	� �� 9�  c/ ,�G6�� � k̂ � G& =�	B��/ 1 CZr �	> x9( 2'/

}O d, d�( ded� 	: F� F( F)/ !B7C> U ��	
� F��� ��	� 1 
�−  �Y/−s� �tE−  %�.�g�� I	Wq�� �g� U; W_	(��-Y�� �g� %u\P U � ,

p�) ^S/ ,/�P  /Cu7  ���	�  	5|& ^B( U�I}�g�� �& ,^� 1 
�−  G��� 	�	v�� ��-Y�� �g� /M' =7C
� C|' �ef ]< wE	~�� bZu+/ ,

& �'��	�( U �R5|1 
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�− �Y/ –s� �tE− %�	�4�� I	|y  �;|[[( ;%7-v|�� I	Wq�� �g� U  /  m-r�&
3-;|& �rE ,p�) -vP/ , �9��Y -f/ ET	P 1 

¥− ��	r − �l�-& U%���Y ^S− �B(  /  oj�> %�	�( ,Q}�4�� �g� / � ; 	
	5�r�g&  U T	[[5��c� �k�W� ,wE	u' /  %.�( T�� }�E/  k�( / 	fE ,	f^�� 	OC�  /  , / 

 �c-Y /  wE	u' �4' ��-5+ ;  �|&−s� �tE − 1 
 `�a$� x� d+ �d4d� �-47 �  �4.7/−s� �tE− ,�ef U ��y  � dl�&/ CZr ; Cg� �u�(

!�\�� �/	� �  ,CY �	(/  K-Y�� 3�> U ���G −�CZ� }(− ,�� bP	( ,C7 9g�/ ½g�
 %�	�4�� I	|y −  �567 }�r− 1 

 

��� Q	´-v�$�/ eqÆ$� ���  ,ef���|�� 3	�4�� �ef 2' � Q�5´ � c �f/ ,
%�.�g�� %P	4$� �& 9�Z�  �E	��� �  �n�� I�-+ %g�r���−s� �tE− eqÆ$� LC Fgr ;

T-� 2' �9��T ��B& ô u( ò k|;& 2' %���Z�� Q	´-v�$�/�� ,��x�a& %u��& -�'/ �tE ,
s�1 
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�*�, W�: )Y��Z TY�Y���� : 
 

 

45[�=� : 

\− F!�G
� .^�$ 

_− F!�G
� 4� `� a!;� bcd*$ 

e− f"�� +�Yg 6 �h�	�� 78"�$ 

i− ������ 4� +Y�
� j>k� f*$ 
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 WX�1 :G
� .��^�F!���� : 

 8PCR –�iA&�/ 	P −  3	�4�� �eO–^B4�� =vu�� Cg� ,�$� ��a\��/ 9��-
!;�X$�/ I}�g�� �& ^B4� � 9FuY �&IA&M�� �g−  E�T U %´-�£ wC>�/ %X\P c<

 *Y�� w�f	Z�� U %7
$� ��4�� ���   ��Z��� �-� )�( 1 
 

 F/ �̈ G̀ �& =�	B�� C�R$� V-WX$��	�Z�� 3	�( ��r �Z7 �e�� C�R$� -f/ ,: 
 

*��r/�4�$� *YE:      �­¥¹¥ � 
'�Y�E/  TC :        ���z � �%YE/ ,�	5�/ %YE/ 9( U 
$��	Z :        �z®×�¥ *+� 

wC>�-�� %YE-�� U �W+�� TC'  :  ��º � ���W+ 
�W+ 9( U Q}�4�� TC'  :    �zº − z� � �	u�	S �%.�( 

�X\P �& ������ �7E	�  :    ­  %|+ ��-~®¹¯  
�+	|��:   �^& kC�� ���� ������`�a$� %X\P� 

/ �� :  �� *\�*�>��� �t��� s� ,!g�\P ��/ 1��-Y :
 �f	6��$�/a�/� 111� 

                                                
)�  ( A�S_?@
� 
?N) �
G�� ��r� ZH��`E/4:/ :( 	�)�r�� U�9� FH@
W�� �%�n� M �V%�� ��8% e� Af)�//0 h  

�/�4( 3]V�n�� �r� lm��`� �G�@ :� �%�n�� �.��� '�
��\� 
�8G�� ���� .A�%
I �8u 3 M �� [2�@
�I�g@ 	�)�r� d>I : Z8T% �� ��f F�`)D�� �
�7*
9�� ]V_� 
���\ 	�
� ZV( 3 ��8% �%�n�� M }V� e%f@

�BH�Hf F� �>�� ������ �� .F���\� F#u����@ 1�S_G�� �� �*�Y d��?f �� 2I@ {�G� ]+�2��� �{_*f y�@ 3. 
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,�[q� :  �� *�'  s�/ 111 �-7 �|& ������ hr�//  ��._� 111
  2' ���a& C7 111 ����111�� 

 
F!�G
� �=�>� : 

• �\�P `�a$� °X� �P-(1 
• Q	v�v;��� �& ^B( ���'  `�a$� °X� Q	Y	
��/−	�7  − L�C7 	� ,

� kv;G&/ �9F�	Z G& �P  2'1 
•  V-WX$� �}�(�−567 }�r� − �& ��&A+/ �u�	S U Q	r¾�1 

 
F!�G
� �!�#: 

• T-�/ 7CZ�/ *Q	v�;�� �g� ����� U ^q��1 
•  ��C� %�f	� Q	v�;�� �g� �7-;��� wI�TE �u\� , 	� ;%vl�/ ^S/

	³I��Y �g& �g;71 
• Q	v�;�� �g� U �.H T-�/ ,§�q  Q	v�� U Q	YMN/ �  c< ,

s C.
�/ ,^B4� ��� p�)1 
 

+Y�
� Z)Y�� .^�: 

� TC'�K�E/ :   %YE-�� �&­­  %YE-�� ��>/zzz  }�
�'-.D :��­ � �%YE/ ,�	5�/ %YE/ 9( U1 

 	5��' Gb5uP ,�7-;��� U wE�4& %YE/ 	5|&
	5gl-& U1 
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wC>�-�� %YE-�� U �W+�� TC' :    ��º � ���W+ 
�W+ 9( U Q}�4�� TC'  :      �zº − z� � �	u�	S �%.�( 

�\|�� �7E	�:           ®¹¯ 
�+	|�� :           `�a$����4�	$� �^&C�� ���� 

°_� m-P :          �Yn& ,%gYE , �	u�	S ��r °ZP c/ 
Q	v�;�� ����� :        9�� ^S 

Q	Y	
��/ Q	v�v;��� :      z− %�7-H/ w^B( ,	5�( ½&�-O� U/ 
�− �� %&A' �l/ ��T	' �&/ �xu|� w^

��EC�+� /  ��v;� 2' , %.�4� �gu�7 CY/
����− 	P	�> − 1 
�−  ���� ����� ��47– �& ^B( 9B&

��4�� ·	\P/ I}�g��−  %YE-�� �q� U
 9x7e7/ ,	5��� ���� %YE-�� �& ]/�� %.�4��
 K�E/  ����� 2' �	´	�> ,%v�;�� 	�

K LMN /  �K L��� 	� �Y/ %�	> U V-WX$�1 
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 W��*�,: F!�G
� 4� `�!;� bcd* : 

 −  IM¼� �& ]/�� %YE-�� wE-� %>-� hZv$��­­ :� 
 
 
 
 
 
 
 
 
 
 

3−  %>-� hZv$� IM¼� �& %�P	B�� %YE-�� wE-��­®:� 
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©−  %>-� ,9��� %�' V/� 	5|&  Cu� ���� %>-��� wE-��¯º:� 
 
 
 
 
 
 
 
 
 
 
T−  hZv$� IM¼� �& w^q�� %>-��� wE-��zzz:� 
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[f−  %>-� �q� �f/ ,=�	B�� C�R$� �& w^q�� %>-��� wE-�3	�4�� U���¹ :� 
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 W�%��,: f"�� +�Yg  6 �h�	�� 78"�: 

 
        �� ª5|$� �X��7 ���' QÈ �e −V-WX$� �P h�Zv�� − �7 }�r : 
 WX�1: f"�� �=�g: 

z−  �/T �-��� 	5��' jE	g�$� %�iA&�� C'�-Z�� �\> �|�� bu�( 2' ��u|�
E�CZ$� �ef U Q	rA_�1 

�−  ��:  	& G°ZP p�) U T	5��c�/ ,9��Y ^S ^B( -f/ ,Q}�4�� �& `�a$�
p�e( `�a$� ET	;& %g���.�/ ,K	�\�� %�cT �\v�1 

�−  �-�-�� U QC5��� oKM.�� bl k�g� ���� Q}�4�� ]< , /  o�.H , �&
�/n�� %�Z� 2' p�) %g���& 2' ¬�
� 1 

�− !>/ ,`�a$� °q �& 94�G7 	& �g� wI��Y U QC5���  3�-;� �M�  c
�E	��q� = 	& !� %PE	Z$� 9�5\�� ;½&	O� U V-WX$� �|�� �& %.�4�� wE-� �l 

�	4~�� %���< 2' !g7 �	B>	� /  �	iE	Y k9' ,`�a$� �u�( 	&/ �L�uy  1 
¥−  Q}�4�� LbuyF  c< �|�� *�Z�\7 c 	� ;	³	uy< wE/É b7 E ���� j/�
�/

 ,��/	� ����Z7 \��K	� ,// �e4f !r-4g& !� 	5�glÊ 111 Ë U %r	l�� ]< ��u|��� �& ,
½&	O� 1  

­−  ;�Wq �P�� b&M� 	& bvv� U ��/ � k!u�7 8 ���� %7-v|�� I	Wq�	(
� 	f-vP/ ,	5v�v;� o��-� �v�v;� �4.7 c 	, 9��Y -f/ , hu+ 3	� �& �u�	S/

*�Z�� ,�6|�� �	Z�P� /  ,	�\�� �' %����� / K1 2' b5uP/�|¼� �ef �& oj L
� x�    U
½&	O� , �v�v;� �4&  �)< 	& − ò gl 2' -�/−   G  �|P¸r�f }( `|;$� wE	u' �Z�1 
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