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Imam Abu Ja`far al-Ra`wasi and the science of Qur'anic readings 

"Descriptive inductive study" 

Kamil Saud Al-Enazy* 
King Saud university 

(Received 13/01/2020; accepted for publication 02/02/2020.)  

Abstract: This research contains an inductive descriptive study on Imam Abu Ja`far Muhammad ibn al-Hasan al-Ra`wasi, defining his 

personal life, his scientific position, and shedding light on his status in the science of Qur'anic readings; With the study of his narration and 

its foundations in the original art books, explaining his method in the matter of selecting letters and standing, and providing examples of his 

choices. It was prompted to write on this topic; The need of the specialists to know the imams of the art of the ancestors, clarify their status, 

study their foundations, indicate their inheritance, and explain their curricula. The research concluded that some imams attributed the 

recitations in their books to the narration of Abu Ja`far al-Ra`wasi on the authority of Imam Abu Amr al-Basri, through the way of Khalid 

Ibn Khalid al-Serafi, and that the imam al-Ra`awari made choices in the Qur’anic letters; It also has choices in the performance stand, which 

are discussed in the books of readings, interpretation, meanings, endowment and initiation. So I recommend taking care of collecting his 

choices, stating the rules on which he relied and relied on, and balancing him with the methods of his imams and his time flags. 

Key words: Imam Al-Ra`wasi, choice, Qur’anic readings, pausing whilst reciting. 
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a�= ĥ ������ �������� −v 

 m ��	
��&?> 7&� �]&:§ md�C�> jQ
R��
  �&¡j��
  
`W&&�>
 D&&?� ,u_
�&&B�
� ,_
 9�&&<�
� j~A�S&&��
 tX�&&���	
 

 |�&r> e&�� ,o�&4�
 "�m{� ,o�P{l
 t� �) �S8 
�WC#
 X
G9��
�
�4NY
 7� e mW �<�� �U 7� D? �®,o�62�v 

 j£���Y
 �X�9�n �8> m ��	
 `W �<@� �/� �745' �
 ]&&&�J&&&��B8 `WL�&&&# :� m¦�R
 m�&&&r�9}�
 _l¤&&&'�

 ��P�g���
��63�v 
 ;`&�)�
 Z&�{ - �&�n
 mZn�@ jQ
R��
 m ��	
�

 �/� ,�'�²� t�g���
 _e�? 7� (�g> �Bg� 7&? m_
 9�&<�
 �3t & m�
                                                 

�60 �   _�8(Y
 `q)� H�:F���6!2487����
� , : 7&8l ���W<�

 `��.�
�k89� u
���
 \�4��� ,�4!105v� 

�61 �   _�4�Y
 �'a��k51����
� , : u
���
 \�4���4!107v� 
�62 �   ���
−��a:��  − : O�&p ~/�&# d�C&�Ç� �&��F.�
 ¦

�&+


�k153−154� ���F.�
 ��W,�C�
 - ]4S�
 �
_
�B�
 �r>� ,
� ��g���
 ��
�+
 ¼�� � Ï�)�
 �:; 
�C[���k60−61v� 

�63 �   Á�F+
 �F4�
�1!618v� 

"�/� ,J��? �.r�g ; PQ
R��
 : ,�C�U( �uw4�
 3U( X�[ �/
 9.�
 mGU> 93/ *�G�g ;�g����8 J��B m� 93/�J.? ¦���64�v 

 ; t̀ &�)�
 tZ�{ - ��n P��
 D? jEI jQ
R��
 X�[�
 , tZ&�9«�� �(
�&¡8 f� c��&¾
 D? �_
 9�<�
 9En HG�
 �Wg

 ��A�/ *�d 7? _
 9�<�
 ª 9�n �/� :� j~A�S&��
 �c�&U 9e�g
 jQ
R��
 Ð "�/ , �(
�¡8 f� : �&�>� , j~A�S&��
 �c ��& �U �/

J.� j7�>��65�v 
 �.r> �/� PQ
R�&�
 tJL�&# Á4&p D&? j~A�S��


"�Bg ; tJ��BN��: � ,�&'� PUR>� �W� P�&/�g ;3A�S+
 GU^ m�.[
Q
R j��
 l� |�n> �W. mSI �g��66� , _
 9�&<�
 \G�:�N J<@��

J��B8 :���6�@ ��,
 X�[���67�J&��/� , − �b&�> −J&.?  :
�������� ��Br X�[���68�v 

�_�&, ~C�
 t�
(�W 9M�
 7�� −� �b&�>  − tX�&�8 - 
 PH�&&�8a�
 "�&&/ ;J&&C����� JN

�&&@� ,J&&C�a.�� J&&C���� 

��379' �J.? :��F9.�
 - �g���
 t3'> �d�C�> X�[���69� ,
 P~U�.C�
 7��F+
 => "�/� ��442'& �J.? :� GU> mJ.?

�F9.�
 �̀ �? �P�g���
 m]�»��70�v 
                                                 

�64 �  �6!2486v� 
�65 �  �6!2486v� 
�66 �   u
���
 \�4���4!106v� 
�67 �   _
�<�� X^�B�
 ��)��1!9v� 
�68 �   z8�S�
 
�K+
�3!293v� 
�69 �   ���¡��
� ���F.�
 ��B4{� k125 v� 
�70 �  � ��w&4�
 7&� ���F.�
 _e�)�
 ¯�
�N`'�&²� ��g�&��
= 



Ha.)�
 (�)� 78 3��[: Q
R��
 �<), �8>  ��	
 ���^�B�
 �
_
�B�
 `�?�� ��<@� ��A
�BC�
 ��

( � 

– 16 – 

� j��«SB�
 7� P��
 V�W# "�/��923' �J.? :
� 7� | ��� �'��P�g���
 7� �9�8�)�
� �¡j��
 � 9:A>��71�v 

 ;�P�g���
 D? PQ
R��
 t��
�� mo�)#� wCB� ��
 �&Bg ;� �S&4/ J&:�? 7&� 
�
��>� ,� �S<� J.� `' m�² 9��> 38

 tJ s��4�� �P�w4�
  ��� J.? �3B� ��180' � �/� ,J8�C[ -
J�g "�/ 
d� J�> ��n
� �² 9y� :� j-���
 "�/� 9��g ; ~.)� e

J8 : 9Q
R��
 �<), ��8>�72�v 
 *&&�d 3&&Al( 7&&��− � �b&&�> − 7S&&6
 => "�&&/ 

 H��L 9S�
��643' �J.?: � md�C�> jQ
R��
 �<), �8>�
�9�8�)�
 - tuw4�
 m ���� , P~A�S��
��73�v 

�? O���� R����?�� �
���� '� � :��� J&� �̀ ,�&N �&Bg ;
 j�
�&�
 ��:? �8>  ��	
 �444' �{ - ��A�&B+
 ��&B4� 74� ,

 ,�4��
  �²(	
 J8�C[ - J.? "�/�� \��,> �/� −� �b�>   −, 
V�)�
 7� mJ):�� : 7&� | �&�� �&'� , jQ
R��
 �<), �8>

�9�8�)�
 � 9:A>��75�v 
	
 J.? "�/� j� �e m)�
 � 9:; �8> m ���� �)8500':� 

� 3&'> J&8 j̀ N�&� HG&�
 �&'� , j-���
 jQ
R��
 �<), �8>
                                                                          

=�k194v� 
�71 �   �
_
�B�
 X�.<� �

�#	
 OA�«��2!720v� 
�72 �  ���
  − ��a:��  − : ���W<�
�k89� u
���
 \�4��� ,�4!106 �, 

 u�?��
 ��¡8��1!82−83v� 
�73 �   ��KB�
 i� - ��@��
 �Cg�2!252v� 
�74 �   ~4'G��  ��	
 ¯�
�N�13!359v� 
�75 �  �k159v� 

�
�©�²� ,_
 9�<�
� , j~A�S��
 , t�g����76�v 
 PH
a&§
 78
  ��	
 J<@�� ��833' �J&��B8: 

� |
�&�CU
 J�� , ���:? => 7? �T��6
 ¼�
 , |
�WM� | ���
 tT�/��
 - |
��CU
� ,J.? ¼��m� u_
�B�
 -��77�v 

 mZ)K�� − t���q)�
 \G' -  − - 3�/ �� P3[ m(
��� 
 �3�q4N 7�  ��	
 
G' Pzn �_
�{�� �O@�� , �_�.r� v 

a`���v� : 
  �&��� t���&@Y
 "�, P��
� `,
��
 mZC[ ��[d

 PQ
R��
� ,�u�{�&? ���<9.K�� ,�u�U
� ���<�¤� u 9�? 
 9l� �&W.� �. s�K&� �� , |u(�B<� tJN�<�¤� j3[ tO�Ç� 7���

 |u(��)� ZC��
 x)8 ���.r - |k�K�v 
 PQ
R�&�
 t��<9�¤+ ��:A�/ m �/>� - �_�&, �&� ~&' ,

78l ���W<�
 V�C[ `��.�
 ��438'� �&� "�/ E�n ;
 jK�J :�Z&C��
 7� J�� : mV�&C[ �(Q?���� � , |�&?�» \
�


 mV�C[�PVQ:���� mV�C[ ,�J���
 Z���� � , ���
 f� ¼��m�
 mV�&&C[�P??72�� ��3??��m�� �??u
��� mV�&&C[ ,� �??u
��

��3��m�� PVQ���#�78�v 
{ - jH��8a�
 (
��J� 9X> JN�B4 −� �b�>  − - �&�8�C[ 

                                                 

�76 �  Y
 V�C��
 �
_
�B�
 `�? - Á���k49v� 
�77 �   ���W.�
 ���²�2!161v� 
�78 �  �k89����
� , : º�&q.�
 "�,
 `q)��k324� �&'a�� ,

 _�&&4�Y
�k51� u
��&&�
 \�&&4��� ,�4!107� u�&&?��
 �&&�¡8� ,
�1!83v� 



 ��������	
 ���

��
 ,������� ��� �����
 ,������2020 ! "
�#1441&'� 

– 17 – 

�"��=��� LA����79�v 
 jº�q.�
 Ò®? 78 m��> ¦�94)�
 �8> m̄ �M�
 �.�> �/�

��450'& �J&��� PQ
R��
 �ZC[ x)8 J��Wg -; E&�n 
 "�/ −J� JC»�N �)8   −: � �� 9:F+� −
G'   − O&/��
 mV�&C[ 

X^�B�
 V
�?� mV�C[� ,a:�
 mV�C[� ,_
�C8l
�v 
 jH�«�
 ¿�F�� �8> "�/ : �&�I `��B�
 �8> �.r 9�n


"�/ ,J��? �u_
�/ ��I 78 � 9:; 78 : � 9:; 78 m�<), �.r 9�n

"�/ , j-���
 E�9��
 78 : 7&8 `�'
�&8� ¿�F�� �8> �.r 9�n

"�/ ,T� 9K¾
 ��s4 �? : , j-�K&�
 �S&�? 7&8 ( 9�U �.r 9�n
"�&&/ :C�8 jQ
R�&&�
 �&&<), �&&8> �.r 9�&&nJ&&4��80� �&&'�[d� ,  

−*�G[  −�U P
¤+
 7� ��n
� �² � 81�v 
a`�=�: 

7�� 9:)+
 7� jQ
R��
 m ��	
 �X�[�82� - ��
(> �/� ,
 - �®&, |�r�N e� X�[ ,�C 9:W� �C9��
�N �C�n�� JN��n
 m
��¹
 �©� l> ;�9�:�)�
� �9�?eC,l
� �9����S�
 ~n
�9.�


 9���Y
 ��� 9��
 �.&� - *&�d� ,�9�&��4)�
 ��� 9��
  ��/� ,�
�132'��83�v 

                                                 

�79 �  �k125v� 
�80 �  �k324v� 
�81 �  ���
 : _�4�Y
 �'a��k51� u
��&�
 \�4��� ,�4!107� �&�¡8� ,

�?��
 u�1!83v� 
�82 �  ���
 : u
���
 \�4���4!108v� 
�83 �  ���
 −��a:��  − : H�&«�
 ¯�
�N�7!412−459� ¯�
�&N� ,

 ~{��S�� _�<�¾
�k148−191v� 

 m �&�	
 �3BC�
 ;�uÖ�� �u�S�� ,�u�{�? �u�� �)8�
 �&&8 |T�&&U m�&&,�� l� ,u�&&U�
 

 9�&&�
 f� jQ
R j�&&�


 - ��U P
¤&&+
 PQ�&&94)�
 �&&<��¾
  �&& 9�> - �&&��[ J&&N�g� 9X>
 ��# 9��
 �X�
�'�170−193'��84�&² 7� 7�� ; t�&��� �

JN�g� t�.��85�v 
 m_e&�> J&� T�&)m� �� ,JN�� �)8 m\�U ]«B�
 �/�

�¥ �WC#
 ~C�
 JtC�.[ ¼�� ;\�)8 7� �� 9�
dv 
* * *  

J�K�� 897+� 
�������� ��) p ������ ���	 �� 
���� �W��! 

 ���?A� �� 
���� '� hy������ e������ ]
���� ]3&.W
p �"�3�� 
S� , R$�7�� ;d��?�� �?W��! p a&� ^R��+� 

 e����?�� LA? � ,a?`��7s p eJ�3?�� ]
���� ��� �)� 1)   
−� OfW�  −4Pi� �A�I� '� �86�v 

 7&� PHw&4�
  �&�	�8 _
 9�&B�
 ����& ��> ��K9N
 �/�
u
� j��
 7� �(�? z��{�87� 3& 9:FC�
 z&A
�{ - �X�<�C± `'� ,

J.? 3B9.�
�Y
 - �X�N��<C�� ,�W#Y
� ,
 �GU> �}[  ���
�
�88�v 
                                                 

�84 �   _�<�¾
 ¯�
�N�k210−214v� 
�85 �  ���
 : u
��&�
 \�&4���4!108� H�<K&�� ��&�g���8 -
�&�
� ,

�2!248� 
�86 �  ���
 : u�?��
 ��¡8�1!83v� 
�87�   ���
 −��a:��  − :( �WC&�

( - _
�&B�
 �W.&�� _
�B�
 �����> v

 H�«+
 �)� 78 ��>�k501−520v� 
�88 �  ���
 : =

��Ç� i�b�	
�3!60−75v� 



Ha.)�
 (�)� 78 3��[: Q
R��
 �<), �8>  ��	
 ���^�B�
 �
_
�B�
 `�?�� ��<@� ��A
�BC�
 ��

( � 

– 18 – 

 7S&6
 �& 9:; �&8>  �&�	
 "�&B� *&�d X��8 -�
 j� �e m)�
 :� ;JN
_
�/ ��BP}�
 7� |�?�» ��:? => 7? ¼�
�

`W.� : `W.�� , jH��a��
 jH��)�
 �
�4+
 78 ��I ��:; �8>
 u�&�4 m? �&8>� , j��&��¾
 � sw&�� => 7&8 o�q& m# `�&)m� �8>

 7&&8 ª

��
�&&4? �¦�> 7&&8 ��)&&� ��&&�� �&&8>� , ���)&&�
 j®&qt)�
 _�&«? 7&8 V� 9'��
�&4? w&� �8>� , jH
�K�Y
  

−T� 9<¾�8 T��)+
 �'� − 7&8 X�
�&' �
 �&4? �&8>� ,
 � sw�� 78 j®?� ,H� sF9.�
 j~��C �)�
 ����v 

 �&<), �&8>� ,3��¾
 V�F@> 7� �o ���8 79h X�[�
&8 � �S&6
� ,H¤&�¤j��
 ���� 78 m��> , j~& t< s)m§
 Ò®&? 7

 , j~):@Y
 �Zs� �� m/ 78 *�+
 �4?� ,a?&� Z��K2+� �mv@=
 ��?��� a?&�  �!� , �¡?�� '?� �? O���u '.?0� �@f���

 �?W����� y�K) �� ¢.�� � O=��0 �SPi−  e¢� :3?u '? :A�
4�)�� −C 

a?&�  ��?= ]
�?i"�� � :�[= −� Of?W�  − '?� ��?��� 
�@&� ;���RK�� :����� ���	 
�� e�`[?W a?� $l?�� 
?S� , e�

�;Pi� �� :����� eF��.2�� ,�=
2�� (S�Cvv��89�v 
 ��&�
�
 � m¥�F&@> ��& �[ �d ~&C�
 �
_
�B�
 ZC[ 7��
 u�.S&+
 ��&�
� P��
 7:&p PHw&4�
 7? PQ
R��
  ��	


J.? : PH�&«�
 ��)� =Y ¦��)�
 ¿� ����478'��90� ,
 PH
�&8d� j��
 ���8 =Y �
_
�B�
 ]��,��  �.&� �&��n X�&[
                                                 

�89 �   �e)�� �
_
�B�
 `�? - Á��Y
 V�C��
�k48−49v� 
�90 �  \���
� :k235 �( z�B� v��<@ d�)�v 

489'��91� , H
���W 9M&�
  �&��
 =Y �&'
 9a�
 i�4K+
�
��550'��92� PH�&&.§
 7&&8 �&&�8 =Y u
�&&�
 X�CS&&m8� ,
��769'��93�C 

 tZ&&C��
 \G&&' - PQ
R�&&�
 m�&&�
�
 ��.&&�m> �&&/�
 ~&<g ,J&.? P-� 9K&�
 ��&��U 78 ( 9�U z��{ 7� u
�[G+


�&&'
a�
 ti�4K&&+
 − ��}&&�  −
 "�&&B�   �&&��
 �&&8>  �&&�	
 jH
���WM�
�J��� \(�.�� �[d -  :� �?��	 �� �W��!

y~� ���� :.�� FS� ,��A� �� '� e������ : D&? �¥ m�>�/
 �&<), 7&8 �&:; 7&8 V�&C? 7&8 �� 9S�
 �4?  ��	
 ¯�M�


V�9«6
< "�&/ ,�&Ae)8
>� ��er� ]8
> �.� -  : m�>�&/
��> 78 �S6
 �
 �4? => D?=�6
   −��� 9K&�
 ¯�M�
   − 

"�/ ,�Ae)8
>� 7��?� ¼�n� �.� ��I ¿�S8 : m�>�&/
"�/ ,V�46
 78 t7S6
 Ò®? => D? : t�S&6
 D? m�>�/

"�&/ , P��&��¾
 �X�&��m8 7&8 �<), 78 ���> : D&? �>�&/
"�/ , PH�
��
 ¦�94)�
 78 t7S6
 : ���a� 78 ���> D? m�>�/

 , P�
��6
H�u:H�?u , �3?��5 '� " :�5 �� ]���u  : ]���?u
H�u , R������ ���	 �� �� : '?� ��?A� �� �?� ]���u

��h���v 
 E)&#Y
 => 7&8 ��&:? 78 m��> ��8 �8> ��U>�
 Ò®&&? 7&&8 7 �S&&6
 Ò®&&? => D&&? >�&&/ J&&�> ; jH�./�: 9S&&�


                                                 

�91 �  \���
� :1!467v� 
�92 �  \���
:� 1!547−549v� 
�93 �  \���
� :1!139v� 



 ��������	
 ���

��
 ,������� ��� �����
 ,������2020 ! "
�#1441&'� 

– 19 – 

"�/ , PH�
�'Y
 : � 9:; 78 � 9:; �
 �4? => D? m�>�/ 78
���g"�/ , P~, ����
 X
d
� 78  : �
 �4? `��B�
 => m�>�/


"�/ , P��+
 ¦�94)�
 78 � 9:; 78 : 7 �S&6
 => D&? �>�/
"�&/ ,
� 9<K&�
 P�
�&�6
 ��&�a� 78 ���> : => D&? m�>�&/

"�B�� ,�S�? :, j-� 9K�
 ����U 78 ( 9�U �
 �4? �8>H�u  :
 3 :A� ���	 �� �� ]���u , R����?�� Rp
?2�� '.?�� '�

H�u :��h��� '� ��A� �� ]���u��94�C 
 (�.&�� D&? `W<��×N - P7<�
 � 9:A> j3, wC/
 �/�
 �� ,\�&² X�( J&.? PH�&�a��
 �&�
�
 7&� PHw4�
 u_
�/
 7:&p �)4 9S&�
 J&8�C[ - 9Q
R j��
 ��'�� 78
 m ��	
 �[G�


 ��:? =>  ��	
 G���N �'�M�"�&/ E&�n ; PHw&4� :
� hy���??��� a??&�  �!: , ��&&�a� 7&&8 (�&&9�� , �w&&� 7&&8 j®&&? 

 
�&?Y
 �&�� m� 7&8 X�
�&'� ��)& �� 7&8 ª

��
�4?�
 78 mÂ���� , jH
�K�Y
 �¦�> 78 m��)� ��� �8>� j~��C �)�

 , jH�&�a��
 �
�&4+
 7&8 �&�I� , �3�B? 78 ��4 m?� ,Z�4n

o�q m#� , j~):@Y
 Z��/ 78 *�+
 �4?� w&�� => 7&8 
 7&8 3W�� , jH�.)�
 �d�)� 78 md�)�� , j���
�¾
 `�)m� �8>
 ,Z)K� 78 �,
�U� ,~<)§
 j®? 78 �S mn� , �O���
 ,7 �S&&&6
 7&&&8 mV�&&&4;� ,H(�Y
 ��&&&�a� 7&&&8 m(�
(�
 _�&&«? 7&&8 V�&& 9'��
 �&&4?� ,�&&�� m� 7&&8 `�n 9��
�&&4?�

�
 78 ¦�94)�
� , jH¤�¤��
 ���� 78 ��>� ,T� 9<¾
 3b<

                                                 

�94 �   �'
a�
 i�4K+
�1!614−616v� 

 jH
�K�Y
− 3@�+
 ¸�/ −  a?&� �mvS ]Pi  �! 3u�
 '?� ]¢2.?�[= ;�mv?S  �! �� y�K) �� ¢.�� � O=��0

�S�)�#�95�v 

�KC/l
 
G' - �Z4 9S�
 93)��; P�&�)�
 u�?
�� � m' 

 PHw&4�
 7&? G&U> 7:8 m_�<C[l
� ,(�.�	
 - "�a.�
�
G&'� , �T��&6
 J&.? ¼�
 7� X�( ;� �?e�� � �p�? �&� 


J&��B8 j� �e& m)�
  ��	
 J��� 
�#>: � `&W 9¢> jH�&�a��
 X�&[�
 �[G&&� `&&W �)»>� , tT��&&F�� ���K&&BN `' 9�&&#>� , ��&&�
�

 J&.? ¼��&g ; PH�&�a��
 7? ¿�j«�
 �? 9�<N 9̀ r , t"�@Y

 PH��a��
 D? PHw4�
 ��:? => tu_
�/ - " 9�)+
� , |�?�»

J8�F@>���96�v 
�um� �lS p ���� ]8�0 ;y�� :��� �:��� p �'�s �!�Q


�?��� '?� 4~?� p R$!%?�� '?�� 
���� (�� hZ�?:�0 �� 
a�
u R��3�I� :� H�&��8 ~&C�
 m�
w&CL+
 \G&' 3&'�

 � �&&&��
 ¦�&&&9.�
− ,uw&&&49C�
� ,�S&&&�9C��[  ,X
�&&&.)�
�
 ;�)4 9S&�
 � 9:AY
 �
_
�/ 7� �WC#
 �+ �4S.��8 ,��4{� 9M�
�

 |
a� l� 7&8 ��&:? �&8> 
G& �' ?�&s«�/ 7&� u�s«�/� ,�s} m[ 7� 
 ,J&N_
�B8 �w&��  � 9M&�
 3&'> >�&B� HG�
 m ��	
 ;_� �)�

 mJ&.?� , jH�&�a��
 tuw&CL+
 Z&C m��
 \G&' - mJ&.? ��WC#


 jQ� jS�
� , jH
���
 tX�,
v 
�? OW��! h~?� h��7?  a?&� h�@�q� (�:&�� (S� 3&�� :

                                                 

�95 �  \���
� :k59v� 
�96 �   �
_
�B�
 `�? - Á��Y
 V�C��
�k49−50v� 



Ha.)�
 (�)� 78 3��[: Q
R��
 �<), �8>  ��	
 ���^�B�
 �
_
�B�
 `�?�� ��<@� ��A
�BC�
 ��

( � 

– 20 – 

�� 37�� , �n�wq� , e$3W%��� ,(f?��� '� T�:7���� ,£!�

 '?� 3�7 ]�� ,d� :�N�� ,!
�I� ]Z�!�S� , �T�� '� 3�� �
 , e$v?�v���� ,��70 '� ]��
W� , eF���� ^. ]0� , �(���

 eF�A�I�� , ]�AQ�� , eFAf@��� , ]�	!�5� , �6
7�� ,
 e������ ���	 
���; �?� ���?A� �� y���u ]��` ��2= 


??  '?? h� b??V�]W� , R$3??W%��� ,� �t�??K) �??� y�� :�??�� '??� 4�
 
S ' h� �@�= Z
2W 1:�!� ;�@���B� ,�@����W" p ,�@�>7j�

? R$3W%��� ' �� ����� rB����97�v 
u(��&)� PHw&4�
 7&? PQ
R�&�
  �&�	
 ��
�
�   

–�
_
�&B�
 ����&�> 

�BC&�
 �&)8  − ��&�
� P��
 7:&p 
��4B+
 u_
�B�
 ½�� ��n> ��BCg
 � 9¹Y ;u9d�M�
 ~C�
� ,�

J��B8 �W��� PH
a§
 78
  ��	
 
�#>: � �&Bg
� u_
�&/ j3[
 ��� ���e})�
 On�K+
 �n> �Bg
�� , �J,�8 ��� ��8�)�

 l ~&C�
 �F�F 9K&�
 u_
�B�
 ~Wg ,�'�.� 9�@� , �leCn

 �)4 9S�
 T�nY
 7� ~' 38 ;�'
���� 3I l� �'j(
 ��³

&9.�
 D&? Z,�� X^�B�
 �¥ "a� ~C�
 |_
�&� ,�&��4/ ¦�
 `'�&² 7?  > ,u�)�
 7?  > ,�)4 9S�
 �:AY
 7? ���[
 X�&[
Y
 \G&' 7� |7[
 93CU
 �C�� ,���4B+
 �:AY
 7�
 |_
�&� ;�&�{�8 �> ,ud�&# �> ,�<�)p �W��? �zt�{m> �r�}�

 �&' 
G&' ,`W.&� �&[> �&' 7& 9:?  > ,�)4S�
 7? ���[

 9S�
 7� z�BFC�
 �:A> �.? ��F 9K�
 i 9Ä ,O&�¾
� O�

                                                 

�97 �  �2!121−123 �TwC8v 

 , j�
�&�
 ��)&� 7&8 Xe}? ��:? �8> Àg�6
  ��	
 *�G8
 7&8 ~&�� �& 9:; �&8>  �&�	
 ]&p�� t�² - J��? 9y��  
 
 9e&? 7&8 �&�> ¦�&94)�
 �&8> m ��	
 *�G[� , �Z��{ =>

 jH��W+
��98�v 
 �' PHw4�
 7? PQ
R��
 ��
�
 - d�G jM�
 J,��

N
�C�
  �? V�&C[ ����&�> 7:p �S�� �¹Y ;�. 9S�
 - �
��S�9C�
 � P�
��
  �����99� J:��� ,����Y
 ��n �  ����

~4{� 9M�
 `��B�
 =>�100�v 
J&&&8�C[ - PH
a&&&§
 7&&&8
 m �&&&�	
 �'�.S&&& m� �� 

��9.�
��101� D&? \
�K&C/
 Z4� JC,�4�( - X�8> HG�
� ,
�( u�)�
 �:AY
 7? u
�WM+
 ���
���
J��B8 �'�² X: 

� P7&<�
 
G&' ��&)�� ,� mw&/ �&/ �̀ &: t�
 m�&�>
 �+ P���
 7� ��/>� ,¿�g�
 JC 9:A> 7� s��U� ,��mr( �/ O���

 � t�&mN� ,¿�&<PNl
� T�C&Ul
 ��F@ D? O/�m� zg 9��
 ��&�
� P��
 mZ&��² � t£m�� ,u
�WM+
 t�
_
�B�
 �}[> *�G�

 9.�
 (�[ �Cn ;u
�[G+
 �F�F 9K�
 �� l� ���^�/ 
�C4}� � ¦�
 eW�g �� ¼�� ��
_
�/ 
�:� s) �� �� ,�S�9C�
� ,��4{� 9M�
 -
 O&&��)9C�
 9®&&? Z&&,
��
 7&&� X�&&[� ,�S&&��
 
a&&9.�
 l�
 "�& mB.� 7&� t"�&4B+
 D&? O�/�C�
� ,�
_
�B�
 ��FK8

                                                 

�98 �   z8�S�
 
�K+
�2!35v� 
�99 �  \���
� :k114−115v� 
�100 �  \���
 : `&/
 ��8�31,30,29��LS&�� ��&@��
 �C&g� , H�

�1!137−141v� 
�101 �  \���
� :2!323−357v� 



 ��������	
 ���

��
 ,������� ��� �����
 ,������2020 ! "
�#1441&'� 

– 21 – 

 7� 9Ð� 3@� �� �4rm> X> f� j��:)g ;���
� P��
 t
�WM�
� ,`�
_
�/ �& 9:AY
 7&� `��&�
�
 7� 9H�� 9�@ �� zPr�m>


�K?Y
 O��� - `¥ ¼�CB+
� ,
�K�Y
 _
 9�/ u�)�
v 
��
�&8  ��� P3[ 7? m�wC/
�� �

 P3&[ 7&?� ,

�B��&«8 z��{ P3[ 7?� , s�B��«8 : ,�9�/�&�� �&9�8�¡�
 ,¿�&&j«�
 7&&� `W�&&�� 3K&&9C� �&&� ]&&� ;�&&9�/
�?� � 9�w&&�

? Z9)MC��¿� t<�
 7� `W.v 
 �9�4{�M&&�
 - �&&� P3&&[ D&&? J&&.� |_a&&, �3:C&&#
�
 ��&? ��&)8
> t�)4 9S&�
 7&? eW�&g - HG�
 9XY ;�S�C�
�
 �&& �B��{ ��&&�er ¼ ��&&n 
G&&' �&&.�8�C[ ¼�&&N �&&�>� ,�&& �B��{

� �B�B���102�v 
 a?	
�� �.?9� �?���¥ �n�
?�� y�� :|�� ���������

?  :Y?� �� �@&� :3� 3u� ,�@�= �� :|�� ,�?Ve��� r?=��� ,43&
 �?@��� L?�W ¦� ,(?�:&�� p �`�
?�` ¦ ��k ;J1K?��� � :����

 R'��� (S� �!���5��103�v 
 ¢� d�0� '� R������ �W��! p ��	 �� U!3&W�
 y�`�
??�+� �?? :A�I� '??� y"!�
??�� y�� :|??�� ��??W�� R��� n
??�

�t����uv 
 Q�&B+
 ���&# �8>  ��	
 "�/ 
G����665':� 

��g _l¤' 7� ��n
� f� ¼a)mN u_
�/ 3�8 9�¡� X> ~¡4.� 
                                                 

�102 �  �1!153v� 
�103 �  ���
 : H
a§
 78l �A�B+
 �q.��k19� ud�M�
 �
_
�B�
� ,

( u�)�
 _
�B�
 7? v ��.��
 �4C��k45 ,50 ,125v� 

 
G&�' X�� ,�F PK&�
 À&<� �W��? z�«m�� ,�)4 9S�
 �:AY

 m(�<.� l G .�n� ,Á8� 9b�
 *�d - ��U( 
d� 9l� ;��a�>
 ;`W.&? �&W�B.8 *�d ÏyC� l� ,\�² 7? OP.K� �W�B.8

�� l *�Gg ,_
 9�B�
 7� `'�² 7? ��Bm� X� 38 7? �W,
 l ,T�&@�Y
 *&�N oeqC�
 D? (eC?l
 9X�g ,�F PK�


J��� mZS.N 7 9:?v 
 �)4 9S&�
 7&� Ã
�/ 3[ f� �8�S.+
 �
_
�B�
 9X�g
 _l¤' 9X> �² ;d� 9M�
� J��? ]:q+
 f� |�:SB.� `'�²�
 - J&&��? ]&&:Cq+
 ��F 9K&&�
 u�&&}[� `��WM&&� �)4 9S&&�


 �� f� Â<.�
 7[�N ;`�_
�/ 7? m3B.� �� �¿�g ,`W.? 3B�
`'�²��104� v 

 R$�?7�� '?� e����?�� 
���� 4��! �� ��K�� '��
a� ����+� 'Aj �`�
�W ¦� ,d�0� '�: 

1− J&)��, - H�&«�
 �&)� =>  �&�	
 "�/:   
� ¥>#x‹ yè Î/ ¤§Š Ï↔ t/ 〈 �T
�?Y
:165�a&© �&¡8  : 9l� ; ���&�

�
� ,]g�.� ��9 �» �78
� u�/ �8> ,34&# 7&? �&�4? 7? j~)«B
 |V�4;�, mÂ���� , jQ
R��
� , j�
�:�
� , m7CU� , |���U� 

��:? => 7? E��v 
 7&? mÂ«gY
� ,�}[ 78
 7? mX�
�' "�n 3[ -
 - a&:�
 �&��C8 34&# 7? ��4? 7? |O�U� ,J.? J��,


���6
 v 

                                                 

�104 �  �k174v� 



Ha.)�
 (�)� 78 3��[: Q
R��
 �<), �8>  ��	
 ���^�B�
 �
_
�B�
 `�?�� ��<@� ��A
�BC�
 ��

( � 

– 22 – 

O/��
 - mua� `WBg
� v 
`'�² :"�n 3[ - a:��8#�105�v 

2 −  "�/ `�n - PH
���WM�
  ���
 =>  ��	

 ]p�� ôM Îm6 s[ ãƒ uρ ö/ä3 tΒ#y‰ ø% r& 〈 ��:;:7�: � 3 9b<+
 ¼�


 ,`@�? 7? �©�[ Z�s¡�N 78 mX�8>� ,����4 �, z��{  
 ��:? => 7? jQ
R��
 �<), �8>�� s�t4s} m� �� � ,O�<LC��8

���MC��8 X�/�4�
��106�v 
 P.??���� �??�) ��??@�� ¡??�� p �"!� 3??u�

���??5� d��??0 J�??�+ �??�) p "�??` ¦ R����??�� '??� 
 �?:���� (��� ,$�7�� '� a�W��! �3& � F��� ��������

a&� " :�5 rW�s Pi '� ���	 �§I ;��� pC 
 78
  ��	
 "�/ *�d 7�� ��«?��542'� - 

f�)N J��/ �S<N ��)� : ôN̈”tI÷δ$# ôMt/u‘uρ 〈 ��6
 :5 ,

��Kg :39�� :�W:§
 >�/� 
 ôMt/u‘uρ 〈 m78 �<), �8> >�/� ,
 o�B)B�
� s����8 �
 �� :� 7? jQ
R��
 �'
�
� ,�u��:W� �O��8

 �'� ,��:? => − � �b�>  −�.):8  :�)<N

� ��?��107� v 
J jK� �� _
 9�<�� X^�B�
 ��)� V�C[ - _�,� :

�"�/ jQ
R��
 �<), �8> ~.r 9�n� : 78 ��:? =Y m��/

                                                 

�105 �  �k282 �z�B� :( v���
� ,£�4B�
 �:; : 78l �.�
 Z��BN
 H
a§
�2!526 ��z�B :( v~?�g��
 "(�?v 

�106 �   i�4K+
�4!149v� 
�107 �  �5!18����
� , : H
a&§
 7&8l �S&�C�
 �&4�� k469� ,

 ~., 78l ZSCF+
��2!74 ,274v� 

_�)�
 :�<�
 \G' ��J��/ - ~C�
 _ : ô‰ s) sù u!% ỳ $yγ èÛ#u�õ° r& 4 〈 
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