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Abstract 
The debate over the holy verse "Bismillah al-Rahman al-Rahim (In the 

Name of Allah, the Most Compassionate, the Most Merciful)" has always 

been considered among jurists and commentators, because apart from 

reciting the Holy Qur'an, the correctness of prayer depends on it. The 

different viewpoints about it is also strange to the extent that some do not 

consider it as part of the Qur'an and some consider it as part of all surahs. 

In this regard, there have been many narratives; Of course, some of them 

express the greatness of the verse and the virtues of Bismillah. According 

to the narratives and views of jurists and commentators, there is no doubt 

that this verse is part of Surah Hamd. Many Sunnis also believe this. 

However, there are different views between Shias and Sunnis regarding 

the fact that it is part of all surahs (except Surah Tawbah). Based on the 

viewpoints of most Shiite scholars, Bismillah is part of all surahs. Among 

the Shiite scholars, Ibn Junaid also believes that Bismillah is only part of 

Surah Hamd. Recently, some Shiite jurists have issued a fatwa similar to 

Ibn Junaid and do not consider it as part of all surahs. Considering the 

obvious impact of this issue in the rulings of prayer and some other acts of 
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worship, which are partly in the form of doubt and cannot be cautioned, in 

this article, this claim was re-examined through a descriptive, analytical 

and library method and it turned out that contrary to the claim of 

frequency of narratives and the claim of consensus by some jurists, there 

is no decisive reason for this holy verse to be part of all the surahs. 
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{³q�L/O�¶/©L��°/½K�qm�,Vz¾±��L¾XgK�¨OL��³�µm Ó�°½q³ph�¯L¾�¯Kq³m�Uq´��¶O�×ng�LW�¶¡�r¦½m��È�¾/�´W
¶±LlOLX¡�³�Èª¾ªhW���Ækr/O�¶/¡�n½mr¥�«´ª��³�n}�ÈyqrO�mn`�L�n�°½K�×K�×L/�mK�³�È/½K³q�rWḰ /W�×L/�mK
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µq´y��¶/¡�mqKm�×mn/�X�È¸���qL[?�,VyK�È±?r��³�ÈX�r��×´¦X�¥� ½�¶¢±?�sK�r¾��,L·
KmK�qm�¶¯L¾O�°½KsK�-n}�n·K´k��×mL/½s�V/¾®·K�sK��´/�k�°½K�qm��L_��¾�hW� ½�³q

²´�qLX�q�µ´h±�LO�³�VyK�qKmq´krOmqKm�¬¾�Xz�¶�OKq�¯L�� �

����¾�hW�¶²¾~¾S��

�¶�½r}�¶½?�µqLOqm�ZhO�©K�°®gr©K� Þ6ÉK�¬zO¬¾gr���er/��ÈÆyK�¯Kn²®~±Km�¯L¾�µqK´®·
VyK�µm´O���V/IKr��«L/¢gK�VP/yL²�¶/O�¯L¸¾���³�n®g�µq´y�¶½?�°¾©³K�VPyL²�¶O�¯Krz�

¶X//}´±�,¯?�µqL//Oqm�sL//®±�n//±qKm�È½L·��//¢W�N//©L��0Å´//®��§L//g�°//½K�L//O�N·Kp//�r//�±�qKr
V/yK�¶/X�r¥�Uq´/���´�k�°½K�qm�È�L_��¾�hW�rX®¡�³�VyK�¯L¥n²z½´±��¶/O��q´/�

³�ML/X¢©K�º/hWL��µq´y�qm� Þ6ÉK�¬zO�¬ªz�V¾It_�¶O�r�y�n²c�°®��r·K´_�NgL��¶±´®±�
µq´y�«L®W�qm�¯?�VIt_�µqLOqm�rWK´X�¶¢ªO�³�¶�¾�Xz�UL�L®_K�³�qLPkK�×L�mK��µn²zO�L·

È�¶¢²½K�¯³nO�,n²¡��n/²¡�µqL/}K�r�±�mq´�UL�L®_K�L½�UL½K³q�sK�È�Lk��Kn���,È/�`±

ÈO�]�,LW����,������ �
È½LP�LP��¶Æ��°¾²d®·Ń�È�L�mK�¨·K�sK�×qL¾/zO�UL½K³q�¶¡�n²¡�V/¾Oń�µn/}mqK³

¬zO�V¾It_�rO�V©Åm�¶¡�VyK�µq´y�«L®W�qm� Þ6ÉK�È�L·��°/½K�qm�È/X½K³q�b¾/·�¶/O�L/K�,n²¡
È®±�µqL}K�¶²¾s��n²¡�LP�LP��,È½����]�,����,����� �

�MLX¡�¶n��qm�È½´k���hũƹŤɕƿť�ƭͳ�ƋƮŮɕƅ�ƿŘƅƲƹŤ��/��µm�m³ngs�°/½K�qm�¶h�¶/²¾
È�°ly��L_�¶¡�n½´¥�VyK��´�´�°½K�qm��¾�hW�°½rW���¯L/¾O�qm�¶±L�/yLX�§L/g�°½K�LO

¾Xg�³�L·q´y�r¦½m�³�n®g�µq´y�qm� Þ6ÉK�¬zO�V¾It_�¶©mK�¯L¾�,V¾It_�¶©mKÈ·L¦��UL½K³q
�Vª¾��¶`¾X±�qm�µLPX}K�N_´�°¾®·�³�µn~±� ¾¢�W� Þ6ÉK�¬zO��-V/yK�µn/}�ZhO�sK�×r¾¥

qm�°¾²d®·�«n��¶©mK�¯L¾O�V¾O�¨·K�UL½K³q�¶O�,V¾It_ń�,n/?�n·K´k��¾�hW�°½K�qm�¶¡
�VyK�µn~±�µqL}K��,È½´k��������,����� 

V½?��¶�¾/}�¶���¯L¾�È�ÆXkK�¨ILz�³�¯qL��¶����´�´�qm�¶¡�ÈOLX¡�qm�È±LhPy� Þ6ÉK
�³�¨�Xz��¾�hW�,¶X}L¦±�V²y�¨·K�³VPz±�¶O�/~¾O�¶/¡�µmKm�«L/`±K�µqL/O�°/½K�qm�×n/²ªO�rX

�¬zO�V¾It_�ULP[K��´�k�qm�¯?�N©L��¬/¢g�³�V/yK�n/®g�µq´/y��´/�k�qm� Þ6ÉK

http://www.jqss.isca.ac.ir
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t_�µqLOqm�È©³�,VyK�sL®±�qm�¯?�¶O�r¸_µq´/y�¶/®·�VPz±�¯?�V¾I��¶h�/��n/²c�L/¸²W�L·
�³�µn}�ZhO�m³nhµn®��q´��¶O�¶/ª®_�°/½K�V/OLX¡�qm�Èª®��µr¾y�¶O����sL/�?�qm�¶�½r/}

µq´y�¨/·K��OL/²�sK�V½K³q�n²c�°¾²d®·�³�L·�È�µn²/zO�V²/y��¶/O�È±Kn/²c�µqL/}K�³�m´/}
V¾O�¨·K�V½K³qń�È®±�¶²¾s�°½K�qm��n²¡��,È±LhPy����]�,�����,������ �

²d®·�qm�°¾ƿŘƅƱ�ƫƄťƣƾƹŤ�ŪƅŢŤƀ�¶©L��,¶ª®zO�¨kn��¶/¡�µn/}�¶X/}L¦±�µqLO�°½K�qm�×K
È�r�±�¶O�¶�Æk�,nyq��ML/X¡� Þ6ÉK�¬/zO�V/¾It_�Z/hP�sK�×KũƹŤƨɕƿť��mqK´/�t/_�³�V/yK
�,È�Lk¶X¢±�n±�¯?�rO�¯³t�K�×K�mqK��,È²¾zg�N¾�����]�,����,������ �

���¬zO�V¾It_�È¸���^½LX±�³�qL[?�µq´y�qm� Þ6ÉK��×L·¯?r���

µq´y�qm�¶®ªzO�V¾It_�«n��³�V¾It_�ÈyqrO���,V/z¾±��r/��È/®ª��×´/¦X�¥� /½�L/·
È�µqL}K�¯?�sK�ÈkrO�¶O�¶¡�mqKm�×mn�X�È¸���qL[?�¨®��«L��qm�¶¢ªO�-m´}� �

�©K���«³t©¬zO�¯n±K´k��V/¾It_�Uq´/��qm�µq´/y�r/·�×KnXOK�qm�¬¾gr©K�°®gr©K� Þ6ÉK
t_�«n��Uq´��qm�,¯?�¯n±K´k�«³t©�«n��³�¶ª®zO�¶/`¾X±�°½rWsqL/O�,r[K�°½K�-¶ª®zO�V¾I

VyK�ZhO�°½K��¬¸�sL®±�qm�¶ª®zO�¯n±K´k��´�k�qm�Nª��°½K�VyK�rW�� �
M��µq´y�VIKr��¶O��³r}�sL®±�qm�Èz¡�r¥K�UL½K³q�wLyK�rO�·�¯³r�L/¡�³�n¾g´W�×L

È®±�,m´®±�µq´y�°½K�n±K´W�¡�L·q�Kq�L·�n/²¡�ML/lX±K�V/IKr��×Kr/O�Kq�×r/¦½m�µq´/y�³�n/²
�,ÈªL�rg�����]�,����,��ÈO�,È²¾®k�-�]�,L/W����,������¬zO�r¥K�§Lg�µq´y�°½K�>t_� Þ6ÉK��,n}LO�L·

¬zO��³r}�LO�¬¢g�°½K�È�VOL[� Þ6ÉK�q´/y�m´k�VIKr��qm�¨kKm�n½LO�¶±r¥³�mmr¥�L/W�n/}�µ
L·q�sK´_�«n��¬¢g�mmr¥�VOL[�µq´y�¯mr¡���V/¾±�¶/O�n/²¡� /}�r/¥K�Uq´/��°/½K�qm

¶X�¥�Kq� Þ6ÉK�¬zO�¯³r�L¡�µq´y�È�r/�±�¶O�°¢®r¾���L¾XgK�,n¾g´W�µq´y�V¾±�¶O�L½�n/yq��
µq´/y�qm� Þ6ÉK�¬zO�V¾It_�«n��¶O�¨IL��¶¢²½K�r¦��V/�r��Uq´/��°/½K�qm�¶/¡�¬½´/}�L·

yK�È�LO�¯L²d®·�µq´y�MLlX±KV� 

]��{³q�sK�È¢½��¶O�µq´y� ½�¬¾z�W�UL½?�sL®±�¯n±K´k�×L·��VyK�V®z����,È/²¾®k�«LK

ÈO�]�,LW����,�������r¥K�¬zO�¬5¾ 5g 8r©K� 5° 3® 7g 8r©K� Þ6ÉK��È�,n/}LO�µq´y�>t_�¶/O�Kq�¯?�¯K´/W��¯K´²�
VIKr��UL½?�sK�È¢½�È®±�¶±r¥³�mr¡�mKn®ª��r¾P¢W� ½�qm�µn}�mr¡�L�X¡K�¯KnO�¯K´W� 

http://www.jqss.isca.ac.ir
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m��Kr�|¾O�VI��sK���mqKm�V/·Kr¡��IL/g�³�N/²_�mr/��×KrO�¬½r¡�¯?r��sK�¶½?��«L/K

�,È²¾®k����]�,�����,������Èz¡�r¥K�§Lg-�×Kr/O��¯´�L/�µq´/y�§L/\�Kq�ML/zXgK�L/O�¶/¡
�¬zO�¬5¾ 5g 8r©K� 5° 3® 7g 8r©K� Þ6ÉK��mqKm�¶½?�V~·,�VyK�µn}�µ³r¢�¨®��N¢Wr�n±K´lO� 

ˮ��L��¶/¡�È±L/z¡�sK�ÈkrO�r�±�wLyK�rO�V/¾It_�¶/O�¨/I�¶ª®/zO��µq´/y�ÈL/®W�qm��L·
r·�¶ª®zO�,n²Xz·�/±K´k�n/���È/z¡�r/¥K�°½KrOL/²O�,V/yK�µq´/y�¯L/®·��Xl�µq´yn�¯

µq´y�¬zO�VIKr��sK�xS�¶d±L²c�V}Km�×K�� Þ6ÉK�V/IKr��¶/O�¬¾®/�W�³�mKm�r/¾¾�W�Kq�m´k�V¾±
�VyK�«sÅ�,V�r¥�×r¦½m�µq´y�¬zO�¬5¾ 5g 8r©K� 5° 3® 7g 8r©K� Þ6ÉK��/y�V¾±�¶O�Kq�¶/¡�×n/½n_�µq´

È��n/²¡�qKr¢W�n±K´lO�n·K´k��,È/ªg����]�,������,�����,×qL/�±K�-�������,�����,È/²¾®k�«L/K�-

ÈO�W]�,L����,������ 

���¯Krz��³�¯L¸¾���µL¥n½m��

�¯Kr/z��³�¯L/¸¾���È/krO�µL¥n/½m�¶/O�È·L/¦±�V/¾It_�«n/��L/½�V¾It_�¶©mK�¯L¾O�sK�|¾S
f�K³�Kq�ZhO�°½K�µL¦½L_�È�rW�n²¡�� �

OL²O�±�r°OK�ML²_�r·K´_�NgL��¨��sK�È�L¢/yK�n/¾3² 4_¯L/¸¾�� �³¯L/®ª¢X LK¶/¾ n/y�µ
«qL¸c��n�X��,×r®�¬zO�¶¡�VyK��V/yK�µq´/y�eLXX�K�L¸²W�MLX¢©K�ºhWL��µq´y�r¾��qm� Þ6ÉK

¶½?�L½�>t_�³�È®±�qL®}�¶O�¯?�sK�×K��m³q�ÈO�,È�`±�]�,LW����,������ �
�MLX¡�qm�Èy´��j¾}ƘǈƋũƽ�¬/zO�V/¾It_�,n/²¡�¯L/¾O�Kq�|½´k�r�±�¶¢²½K�¯³nO�� Þ6ÉK

µq´y�¶®·�µqLOqm��VPz±�UL½K³q�¶O�Kq�L·È��n·m��,Èy´�����]�,�����,����� 
È�n®g�µq´y�r¾z�W�×KnXOK�qm�ÈyrP��«ÆyÅK�°¾K�nz½´±���MLh/�K�¶/®·��L/�WK�¶/O

µq´/y�¶/®·�³�n/®g�µq´/y�>t_�¬¾gr©K�°®gr©K� Þ6ÉK�¬zO�,L��mt/±�È/©³�,V/yK�¯?r/��×L·
¯L¸¾���¨·K��VyK�È�ÆXkK�¶ªJz��°½K�V²y��,ÈyrP�����]�,����,���� 

LX¡�qm�Èªg���h�MƅũůƣƾƹŤ�È�nz½´±��O¶½?� Þ6ÉK�¬z�µq´/y�¶/®·�³�n®g�µq´y�sK�×K��L·
È�µq´y�r¦½m�rO�¯³t�K�¨®±�µq´y�qm�³�n}LO�È�¬/·�¶/½?� /½�sK�ÈIt_�L·�n/}LO���¶/¢²½K

�µL¥n½m�,VyK�¶½?� ½�n®g�µq´y�qm� Þ6ÉK�¬zO¯L®©L���V/yK�¬/ª��¨/·K�rX/~¾O�³�L/�È/ªg�,

����]�,�����,������°/}³q�È//ªg��/�h�UqL/P��sK�È�/¾It_�¯L/~½K�¶//¡�m´/}¬//zO�V�� Þ6ÉK

http://www.jqss.isca.ac.ir
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È®±�È�L®_K�Kq�n®g�µq´y�r¾��µqLOqm�¬/zO�V¾It_�¶O�L¸²W�Kq��L®_K�Kr½s�,n±Km��µqL/Oqm� Þ6ÉK
È�È�n�n®g�µq´y�m´}���MLX¡�qm�¯L~½KŤƅƎɔơ�ƻʮƨƊʭŤ�È�¯L/¾O�L¸²W�¬/zO�¶/¡�n/²¡�� Þ6ÉK

µq´y�r¦½m�µqLOqm�³�VyK�n®g�µq´y�>t_�È�U´¢y�mq´�°½K�qm�L·�/²¡�n�È/ªg�,������,

]����,������ �
È�µqLO�°½K�qm�È6ªg�¶Æ��nz½´±���¬zO�¬¾g 6r/©K�°®g 6r©K� Þ6ÉK��¶/½?��³�n/®g�µq´/y�sK�×K

µq´y�r¦½m�rO�¯³t�K�¨®±�µq´y�qm�³�VyK�VIKrO�µq´y�sK�r¾��L·�µq´/y�r¦½m��sK�È/It_�L·
È�¬·�¶½?� ½�n}LO����L®_K�¶O¯L¸¾���g�µq´/y�§³K�qm� Þ6ÉK�¬zO�¯n±K´k�¶�¾}�N/_K³�n/®

�VyK��,Èªg����]�,�����,���-Èªg�,����]�,�����,������V½K³q�¯L~½K��¨/®g�Kq��©Ll�×L·
b¾·�LK�,VyK�µmr¡�¶ª�L±�rO��V/yK�µmr/¢±�r/¡o�¨/®g�°/½K�r/O�Èª¾©m�L½�n·L}�¶±´¥��,È/ªg

����]�,�����,������ �
È�L�mK�§³K�n¾¸}��¶¡�n²¡�¬zO�¬¾g 6r©K�°®g 6r©K� Þ6ÉK��µq´/y�«L/®W�>t_�0L�L®_K��V/yK�L·

��,§³K�n¾¸/}����]�,�����,����¶ªJz�qm�LK�,����¶/O�V�¡q�r·�qm�¨L¡�µq´y� ½�VIKr��«³t©
È�¯L~±�¨½L®W�V¾It_�«n��n·m���°/½K�qm��©L/l�³��/�K´�UL/½K³q�¯L/¾O�°®/��¯L/~½K

sÈ�¨�±�ÈX½K³q�,¶²¾�È�×t/`�Kq�V/�¡q�r/·�qm�¶½?�¶y�¯n±K´k�¶¡�n²¡��xT/y�-n/±Km
È�¶`¾X±�zO�¶¡�mr¾¥¬�µq´y�>t_� Þ6ÉK�Vz¾±�L·��µq´/y�b¾/·�¯´c�¬/zO�L/O�×K��sK�r/X®¡� Þ6ÉK��
�Vz¾±�¶½?��n¾¸}����]�,�����,������ �

¶O�r·K´_�NgL��¶O��³r��È�`±�°zgn®h�È�¯L�oK�¶¢²½K�¬�q�qm�UL/½K³q�n/²¡�
¬//zO�V//¾It_��´//�k��,V//z¾±�¶//©Ån©K�f//�K³�³�mL//½s�¯Kn//²c�µq´//y�«L//®W�µqL//Oqm� Þ6ÉK

È�nz½´±���¯L¾�q´¸~�µq´/y�sK�¶/½?� /½�¶ª®/zO�,¶¾LK�¯L¾��ÆXkK�¯³nO�¶¢ªO�,¶¾LK
VyK�n®g��Pz±�¶ª®zO�V¾It_�mq´�qmµq´y�r¦½m�¶O�V��¬½qKm��´�±�³�UL�L®_K�t¾±�L·

��,È�`±����]�,�����,������ �
K�j¾}VyK�n�X��×qL�±���¬zO�� Þ6ÉK��µq´y�>t_��µq´/y�r/¦�VyK�L·�V/IKrO����,×qL/�±K

�������,������� �
®gKn¾y±K´k�n�¶/¡�n±n�X��,UL�L®_K�³�UL½K³q�ÈkrO�¯L¾O�°®��×qLz�¬/zO�� Þ6ÉK�����

¶®·�>t_�n®g�µq´y�rO�¯³t�K���µq´y�VyK�L·���¶/¢²½K�r/O�¯³t/�K�Kq��©L/l�UL/½K³q�¯L~½K

http://www.jqss.isca.ac.ir
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È�¶¾�W�rO�¨®g�,n²¡�µmr/¡� z®W��Kr�K�µn�L��¶O,��r/½s�Kq��©L/l�UL/½K³q�V/¾`g
È�§KDy��mrO��,×qLz±K´k����]�,�����,������� �

È�L�mK�È½LP�LP��¶Æ��¨·K�sK�×qL¾zO�UL½K³q�¶¡�n²²¡�V/¾Oń�¶/¡�V/yK�µn/}mqK³
¬zO�V¾It_�rO�V©Åm�µq´y�«L®W�qm� Þ6ÉK�È�L·��µqL/}K�¶/²¾s�°½K�qm�ÈX½K³q�b¾·�¶O�LK�,n²¡

È®±�¡�n²²��,È½LP�LP�����]�,����,����� �
È�È²¾®k�«LK�n½´¥��µq´y�¶®·�>t_�¶ª®zO�VIKrO�µq´y�sK�r¾��L·��¯?�V/IKr��³�VyK

�VyK�N_K³�sL®±�qm�ÈO�,È²¾®k�]�,LW����,������ �
¶//²Lk�È²¾//zg�Èª�n¾//y��×K�×r//P·q�¬//���«L//���È�ÈILX�X//yK�qm�n//½´¥���//zO¬�� Þ6ÉK

¬¾gr©K�°®gr©K���>t_�n®g�µq´y�qmµq´/y�qm�È/©³�,VyK�µq´y��>t/_�¯?r/��r/¦½m�×L·
�r¥K�xS�,Vz¾±�µq´y�¬zO�¬¾gr©K�°®gr©K� Þ6ÉK��¶O�Kq���n��µq´y��n/���r/¾¾�W�³�n/±K´k�×K

�qKr¢W�,n±K´k�r¦½m�µq´y�³�mKm�¬zO�¬¾gr©K�°®gr©K� Þ6ÉK��Vz¾±�«sÅ��¶²Lk��,×K����������� �
m�È±LXz¾y�È²¾zg�Èª�n¾y� Þ6ÉK�V½?�¶¢²½K�¶O�¶_´W�LOUL½?�sL®±�q,��¶/O� Þ6ÉK�¬zO�¶O�L�X¡K

È��L¾XgK��Æk�Kq�¶½?� ½�¯K´²��È�«´ª��,n±Km�_�qm�¯L~½K�m´}�«L®W�qm�¶ª®zO�V¾It
µq´y��mqKm�n½mrW�¬½r¡�¯?r��×L·��,È±LXz¾y�È²¾zg����]�,�����,������ �

µq´/y�sL/�?�qm� Þ6ÉK�¬zO�VOLX¡�qm�Èª®��µr¾y�¶O�mL²XyK�LO�È±LhPy�r��_� Þ6ÉK�V½?��L·�³
¨·K��OL²�sK�V½K³q�n²c�°¾²d®·�µq´/y�«L®W�qm� Þ6ÉK�¬zO�V¾It_�¶O�¨IL��,V²y�È�L·��m´/}

�,È±LhPy����]�,�����,������ �

���¬zO�V¾It_�¶©mK�µq´y�«L®W�µqLOqm� Þ6ÉK�L·��

ʷ	ʴ˨
āʭŰùŗę˨ ˨

¬¸��V¾It_�×KrO�¶¡�Èª¾©m�°½rW�¬/zO�¬¾ 5g 8r/©K� 5°® 7g 8r/©K� Þ6ÉK���UL/½K³q�,µn/}�mL²X/yK�¯Kn/O
µn}r¡o�MLX¡�qm�V/yK�¶�¾/}�×L/·���mq´/�°/½K�qm�UL/½K³q�rWK´/W�×L/�mK�È/krO�È/Xg
µmr¡�n±K���,È�`±����]�,�����,�����È�°}³q�UL½K³q�ÈyqrO�LO�LK�-��×rWK´/X�V/½K³q�m´}

�¨/OL��L/²��°/½K�r/O�¶/¡�È²/}³q�V/©Åm�LO�³�rPX��V½K³q�¶¢ªO�,mqKn±�m´_³�¶�OKq�°½K�qm
K³q�Kr½s�,mqKn±�m´_³�n}LO�mL²XyK�mq´/�qm�UL½�¬/zO�¬¾ 5g 8r/©K� 5°® 7g 8r/©K� Þ6ÉK��¶X/ym�³m��-n±K
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�¶¡�§³K�¶XymrX~¾O�ÈrO�qm�Kq�UL½K³q���V/yK�¶/½?�°/½K�Vª¾���³�V®���¯L¾O�qm�L½�,mr¾¥
��,ÈªL�rg����]�,�����,����¬/zO�V/¾It_�r/¢²�0Æ/¡�¶/¡�VyK�È±Lz¡�mq�«L��qm�L½�³�� Þ6ÉK

È�n¾`�¯?r��¶¡�VPz±�³q�°½K�n²±L�,n}LOV½K��¬/zO� 5 Þ6ÉK� 5ML/3X¡�È/5�� 2º/½?� 3« 3r¡3A�K 4́� 3r 3y�� Þ6ÉK
¬¾ 5g 8r©K� 5°® 7g 8r©K����,ÈªL/�rg�����,�]����,�����r/¢²�0Æ/¡�¶/¡�VyK�È±Lz¡�mq�«L��qm�L½�³
¬zO�V¾It_�È�n¾`�¯?r��¶¡�VPz±� Þ6ÉK�V/½K³q�°/½K�n²±L�,n}LO���È/5�� 2º/½?� 3« 3r/¡3A�K 4́� 3r/ 3y

¬zO� 5 Þ6ÉK� 5ML3X¡��8r/©K� Þ6ÉK¬¾ 5g 8r/©K� 5°® 7g���,×q´/±�����]�,����,����,��n/±m´O�n/�X��È±L/z¡�Kr/½s
zh�¬½r¡�¯?r��sK� 0Æ�K�¶ª®zOÈ®±�M´�¨·K�È/¸���¯L½K´/~¾S�sK� /©L�n²±L�,m´}��V²/y

��,È±Kqn±sL����]�,�����,������ �
�«L/®W�³�n/®g�µq´/y�µqL/Oqm� Þ6ÉK�¬zO�V¾It_�rO�VyK�µn}�L�mK�¶¡�ÈWL½K³q�«³m�¶Xym

µq´y�m�L·mqKm�V©Å���ML/O�qm�Kq�UL/½K³q�°½K�ÈªL�rg�j¾}����¶/IKr�©K�MK´/OK�sK�ƸŢťƨƊǇ
ƏƹŤɕǄƣ�¨�±���VyK�µmr¡�rgL��,Èª����]�,�����,�����MLO�°½K�qm���mqKm�m´_³�Z½ng���³m

µqLOqm�Z½ng� ½mt±��¯m´O�¬zO�¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK���V/yK�¬/��K�¬/yK�¶O��Z½n/g���³����,
�Z½ng��È�¶¡�mqKm�Z½ng�³m�°½K�¶O�N½r��È±´®��t¾±�n½´¥���¯L/®X¡�Kq�¬/yK�°½rX¸O
µmr¡�n±K��qm�Z½ng�³mµqLO�zO�¯n±K´k�r¸_¬�sL®±�qm� Þ6ÉK��V/yK�Z½n/g���³�����Z½n/g�¶/y
qmµqLO��¶¢²½K�¬zO��8r©K� Þ6ÉK¬¾ 5g 8r©K� 5°® 7g��¶hWL��sK�ÈIt_��V/yK�MLX¢©K��Z½n/g��,���³�����³m�³

qm�Z½ngµqLO�§sL±�¶¡�ÈOLX¡�r·�§³K�¶¢²½K�¬zO�VyK�µn}��VyK�µm´O� Þ6ÉK��Z½ng���³������qm
�µqL®}�Z½ng�°®���«L/K�¶/¡�mqKm�°/½K�qm�q´/¸�ņ��n/®g�×Kr/O�L/¸²W�m´/k�sL/®±�qm

�¬zO�¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK��¶X�¥�n±K�Vym�L½������¬¡�¬/zO�¬¾ 5g 8r/©K� 5°® 7g 8r/©K� Þ6ÉK���L/O�Kq�n/®g
µn±K´k�r¸_�È�×³Kq�¯´/c�,n±K��¶/PWr�³m�,m´/k�sL/®±�qm�«L/K�n/½´¥�¬/zO�� 5°® 7g 8r/©K� Þ6ÉK

¬¾ 5g 8r©K��n±n±K´k�r¸_�LO�Kq�� �
�Z½mLgK�L¸²W���³��L�½K�rO�VyK�§ÅnXyK�¨O¬zO�¶¢²�¶®·�³t_� Þ6ÉK��µq´y�×�V/yL·���«sÅ

�VyK�°½K�Z½ng�³mmr¾¥�qKr��ÈyqrO�mq´�� �
�µqL®}�Z½ng��°½KsK�VyK�qKr����3§L/3�� 2qL/ 8® 3�� 5°7 O� 3º½ 5³L3� 4� 7° 3���� 4V/7ª4���È/5 O3 5Á���5 Þ6ÉK� 5n/7 P 3�ņ�K3o5E

¬zO�4A 3r7� 3A� 5¹ 3Æ 8�ª5©� 4V7®4���5g 8r©K� 5°® 7g 8r©K� Þ6ÉK�3§L/3��. 5̄ ? 7r4�7 ©K� 5º 3h5WL3��È5�� 5¬¾���7¬/3�3±��� 4V/7ª4����3o 5F/3��7A 3r/3��K� 4U
¬zO�4A 3r7� 3A�, 5̄ ? 7r4�7 ©K� 3º 3h5WL3���3§L3��. 5¹ 3q´ 9z©K� 3� 3� 5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK���7¬3�3±�� �
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«LK�sK�×³Kq�Z½ng�°½K�qmņ�È�§KDy�n²¡���×Kr/O�,n/®g�µq´/y�sK�r/¾��sL®±�«L¦²·
¬zO�t¾±�µq´y�K� Þ6ÉKÈ�Ur�g�.¬±K´lO� 5¬¾ 5g 8r©K� 5°® 7g 8r©�n²½Lr���¶ªO�� �
�¶�gÆÈ�È�µsL_K�«LK�n²cr·�¶¡�m´}�µq´/y�r/·�×Kr/O�n²·m���×K�¬/zO�� 5°® 7g 8r/©K� Þ6ÉK

�5¬¾ 5g 8r©K��¶c�¶/¢ªO�,mqKn/±�V¾It_�L½�¯?�«³t©�rO�ÈX©Åm�b¾·�LK�,m´}�VIKr���¨/¾©m�¶/O�L/zO
�LO�×qL¡�r·��³r}�MLPhXyK�¶ª®zO��/®¢g�°¾²cn/}LO�µn/}qmL��È��°OK�r/¾P�W�¶/O��,n/¾²_

�r¡o�È²�½�¬zO��8r©K� Þ6ÉK�5¬¾ 5g 8r©K� 5°® 7g��V¾It_�×KrO�¶±�VyK�eLXX�K�×KrO�� �
�µqL®}�Z½ng�LK���VIKr��«³t©�qm�×rX¸O�q´¸��¬zO��5¬¾ 5g 8r/©K� 5°® 7g 8r©K� Þ6ÉK���×Kn/XOK�qm

mqKm�¯?�V¾It_�³�µq´y��¶/PWL¢�¶/¡�V/½K³q�°/½K�qm����°/O�È/¾h½�¯L/¾�×K�«L/K�³�¯Kr/®
mK´_ņ�VyK��¶/¡�Èz¡�sL®±�,VyK�µn?�¶PWL¢�°½K�qm�µq´/y�qm��{K�¬/zO�� 5°® 7g 8r/©K� Þ6ÉK
�5¬¾ 5g 8r©K��VyK�¨�LO�,µn~±�VIKr���VyK�°¾²c�V½K³q�°X�� �

�3§L3�� 3̄ K 3r 7®5��¼5O 3A� 5°7 O�È3¾ 7h3½� 7° 3����L/ 3��K 3n/5�� 4V/7ª5� 4_�«Æ/z©K�¶/¾ª�� 2r3�7� 3_�¼5O 3A�È3©5E� 4V7P3X¡
�5�� 4§ 4́�3W�5¬¾ 5g 8r©K� 5°® 7g 8r©K� 5 Þ6ÉK� 5¬ 7z5 O� 5M�3A 3n3X7 OK� 2̈ 4_ 3q�¼���L 8®3ª3�� 5ML3X¢7©K� <«4A�¼5�� 4µ 3n 7g 3³� 5¶5 W 3Æ 3��¼5�

�3§L3�3��.L 3̧ ¡ 3r3W� 5¹ 3q´ 9z©K� 3°5� 5ML3X¢7©K� <«4A� 5r7 ¾3��È3©5E� 3qL 3���� 1w7B/3O� 5© 3p5 O� 3x7¾3©� 9¼5yL8P3�7 ©K��� 3N/3X¢3�
�3W 8r 3�L 3· 4n¾5�4 ½� 5¶ <�3l5 O� 3¼5yL8P3�7 ©K�¼5²7�3½� 5¶5�7 ± 3A� 5¬7� 3q�È3ª 3�� 5°7¾�ÈªL�rg�,����]�,�����,����� �
�n²c�V½K³q�°½K�µqLOqm|yrS��.V/z¾¡�È/yLP��¶¢²½K�È¢½�-VyK�er���È/krO�qm

¶lz±��¶O�L·�VP[�È}L¾��,ÈyLP��×L_��VyK�µn}��È�¶±´¦c�¶¢²½K�t¾±�³��È/¾h½�V�L[³�¯K´W
ÈOK�°O��¯Kr®��¶lz±�ÈkrO�qm���L·¾h½¯Kr®��°O�È���N/X¡�qm�¯L/~½K�¯´/c�.mr¡�ULP[K�Kq
§L//_q�b¾·�mqKn//±�È�¾[´//W�¶//±´¥��È�µmL�X//yK�È//X½K³q�sK�¶//XP©K��«L//K�×Æ//¡³�sK�×³�m´//}
mK´_ņ��V/yK�µm´/O��,È½´/k�����]�,�����,���¯L®·�L/K�,�V/½?�¶/¡�¶/±´¥��t/¾±�È½´/k� Þ6ÉK� �

�V/z¾±�V�L[³�LO�«sÆ�V©L¡³�,µmr¡�¯L�oK��,È½´/k�����]�,���,��������«L/®W�È/z¡�r/¥K
Kq�È®��r¾z�W�MLX¡�mL²yK�¯L½³Kq�È�,n±KnO��[´��¯Kr/®��°/O�È/¾h½�V�L[³�¶O�¬¢g�n±K´W

��K³�ML/X¡�°/½K�mL²yK�qm�¶¡�VyK�×mKr�K�sK�¯L~½K�¯´c�,n²¡��V/yK�µn/}��,È½´/k������,

]�����,����� �
�r��LK�qm�¶/ª®_� /½�UL/P[K�sK´/_��r/��rO�t¾±�³�ÅLO�V½K³q�Vh��«n��sK�r�±�
¶O�¬½r¡�¯?r��qKr�K�n½LO�,ngK³�rPk�¶O�mL²XyK�¶ª¾y³�V½K³q�°/½K�¶/O�¶/¡�m´®±�È®±�L/·��¯K´/W
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�V¾It_�ULP[K�×KrO�¬zO��5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK��µq´/y�«L/®W�µqLOqm��qm�Kr/½s�,mr/¡�mL²X/yK�L·
f¾h��UL½K³q�,¨OL����f�K³�³��«L/®W�µqL/Oqm� Þ6ÉK�¬zO�V¾It_�«n��rO�¶¡�mqKm�m´_³�×rW

q´yµ�È�V©Åm�¯?r��×L·�n²¡�� �

ʷ	ʵ˨
ĵʭ˙ċù˨ ˨

¶¡�Èª¾©m�°¾³m�¬zO�V¾It_�×KrO�µq´y�«L®W�µqLOqm� Þ6ÉK�V/yK��L®_K�,µn}r¡o�L·���qm
MLX¡��Èy´��j¾}��Æk�×L·��,Èy´�����]�,�����,�����,ũƹŤ�΄ƾŷƽƨɕƿť���,È/yrP�����]�,��,

������,ƅȕƂɒ���,§³K�n¾¸}����]�,�����,������³�����L®_K�×L�mK�K�µn}Vy�� �
VyK�{³nl�V¸_�n²c�sK�¨¾©m�°½K�� �

�0Å³K,�°½K�qm��L®_K�V¾`g���´±��qm�¶/¡�È�L/®_K�V/¾`g�Kr/½s�,V/z¾±�«´ª��¨ILz
È��³�VyK�´¦X�¥�mq´�§´�K��È�µmr®}�rPX��¶ª®`©K��¨IL/z�qm�¶¡�VyK�È�L®_K�,m´}

È©Lgqm�,mqKm�m´_³�¶¾�r��¶¾¸���µq´/y�µqLOqm�UqLP�� ½�V¾It_�¶¡�È/\hO�È/±?r��×L·�
VyK�ÈÆ¡�³�×mL�X�K�� �

�0L¾±L[,�½K�qm��L®_K|¾/S�¶/¡�n/}LO�ÈWL/½K³q��L/h©�¶/O�V/yK�°/¢®�¶ªJz�°��r/¡o�r/W� �
¨®Xh�¶¡�È�L®_K�VyK�«´ª��³�n}��V/z¾±�mL²X/yK�¨/OL��n}LO�È¡qn®©K��,×r/½Kt_�����,�

]����,������ �
�0L\©L[,��0Å³K�Kr/½s�,V/yK�n½mrW�mq´��L®_K�mL��±K�¨�K�°OK�n/²±L�,mqKm��©L/l��,n/¾²_

�0L¾±L[��µn}r¡o�UL�L®_K�°½K�sK�ÈkrOVz¾±�VOL[�0Æ�K-�×KrO��qm�Èy´��j¾}�UqLP��§L\
¬zO�V¾It_�¨�K�¯´d®·�ÈªILz�¶O�r�L±��Æk��«L/®W�¶/±�,V/yK�¬½r/¡�¯?r/��µqLOqm� Þ6ÉK

µq´y��°¾/²d®·�-ÈWL/�kK�×L/·sL®±�qm�¯?�¯n/±K´k�r/¸_�«³t/©�¯´/d®·�ÈªIL/z�t¾±�³�L·� �
�qm�¶¡�È�L®_K�m´_³ťǆǁɔū�ƻťźʭŤ�n~±�V�L½�µn}�L�mK��¶±L~±���´·´�̄�°/½K��L/®_K�¯m´/O

�L®_K�r/¾P�W�sK�t/¾±��qKn/�NgL/��¶¡�VyK�µn/}�]qL/lÈ�³�n/½´¥���°½rkB/X�¶/L�� �
�n/±qKm�Kq�r/�±�°½K��,ÈªL/��×´/y´����]�,�����,�������,m´/O�qL/¡�qm�È�L/®_K�r/¥K�0L/²J®�� �

¬zO�V¾It_�¶O�¨IL��m´k�¶¡�¯L~½K��W�sK�,VyK� Þ6ÉK�r¾P��L®_K���r/¾P�W�¶O�°½rkL/X®©K�º/L���
³n�È®±�§�mr¡� 
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ʷ	ʶ˨
ōĠý˨ĉęĕ˨ę˫Řğ˨ãùĖĄýù˨ęĕ˨ŔŋŊù˨ľďʭĨŎ˨ãʭŕ˨ ˨

�]qm�,µn/}r¡o�V¾It_�×KrO�¶¡�Èª¾©m�°¾´y�¬/zO��5¬¾ 5g 8r/©K� 5°® 7g 8r/©K� Þ6ÉK���×Kn/XOK�qm
µq´y�VyK�¯?r��qm�×L·��È®±�¶/¢²½K�sK�x/S��qKn/�NgL���qm�UL/½K³q�V/©Åm�n/±K´W

�M´_³�«n�¬zO�VIKr��±�n®g�sK�xS�µq´y�×KnXOK�qm� Þ6ÉK�M´/_³�«n/��Kq�¯?�V/ª��,n²¡�È�
È�È/�r��¨L¡�µq´y�VIKr��°OK�µL¥n/½m�mq�×Kr/O�³�n/²¡�«n/��¶/O�¨/IL��¶/¡�n/¾²_��V/¾It_

¬zO�¶X}´±�¶O�,VyK� Þ6ÉK�µq´/y�×Kn/XOK�qm� Þ6ÉK�¬/zO�¯n}�È�mL²X/yK�¯?r/��×L·��n/²¡��×´/y´

�,ÈªL�����]�,�����,�����²d®·�-¬¸�°¾�V½?�¶¡�Èª¾©m�°½rW��¬/zO�V¾It_�×KrO�È±LhPy� Þ6ÉK
µq´y�«L®W�qm� Þ6ÉK�È�¶L�K�×L·��VyK�¨¾©m�°¾®·�,n²¡��,È±LhPy����]�,���������� �

Kr½s�,VyK�{³nl�t¾±�¨¾©m�°½K��� �
�0Å³K�,�®_�¨·K�qL¡�¨¢}�°½K�¶O��h��×q³?�È©Lgqm�,V/yK�µm´/O�V²y��rX/~¾O�¶/¡

¬zO�V¾It_�¨IL��¯L~½K�±� Þ6ÉKµm´P�Kn±��� �
,0L¾±L[�¬zO�]qm�µq´y�sL�?�qm� 5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK��l~�¨¾©m�¶O�L¸²W�L·��³�«L/®WK�¯n}

µq´y�sL�?��L·È�n}LO���rPL/¾S��l/}�×Kr/O�¶/¡�V/yK�ÈWL/½K³q�sK�È/yBW�¶O�qL¡�°½K�¶XP©K
¬��KŅ�¬zO�r¡o�t¾±�V/yK�µn/}�È�r��µq´y�sL�?�³�«L®WK�¶±L~±� Þ6ÉK��K�È\½n/g�qm«L/K�s�
�mL�ņ�VyK�µn?���¬zO� 4¶4 X 3h5WL3�� 3³� 8Å5E�0LOL3X¡� 5>L 3® 8z©K� 3°5� 4 Þ6ÉK� 3§ 3t7 ± 3A�L 3�� 3³� 5¬¾ 5g 8r/©K� 5°® 7g 8r/©K� Þ6ÉK

¬/zO� 5§³ 4t/4 ²5 O� 5¹ 3q´/ 9z©K� 4>L/ 3�5�7 ±K� 4� 3r7�½� 3̄ L¡�L 3®8±5E�× 3r/ 7k4 7Â5©� 0>K 3n/5X7 OK� 5¬¾ 5g 8r/©K� 5°® 7g 8r/©K� Þ6ÉK����,×q´/±

����]�,�����,������©KXP�°½K�����¶|yrS�È�È�LO�¬zO�r¥K�¶¡�n±L�� Þ6ÉK��l~�×KrO��¯n}
µq´y�×L¸X±K�³�KnXOK��¶/O´W�µq´/y�sL/�?�qm�Kr/c�x/S�,VyL·�V/IKrO��¬/zO��µn/~±�]qm� Þ6ÉK

�µq´/y�¶KmK�¶¢ªO�,Vz¾±�Èª�Xz�µq´y�0Æ�K�¶O´W�µq´y�0Kr·L��¶¡�VyK�°½K�MK´_�.VyK
VyK�§L�±K,��l~�¶O�×sL¾±�°½KrOL²O�OK�¯n}?�×KnX¶O�¯�¬zO�¶ª¾y³�V/yK�¶X/}Kn±� Þ6ÉK���°/½K

�mL��«LK�sK�ÈX½K³q�qm�L²�ņ��V/yK�µn/?�°¾ª�\©Kq´/±�r¾z�W�qm�È/y³r��×t½´/g�,�����,�

]����,����-�¬zO�,°½KrOL²O�È�¶O´W�µq´y�°X}Kn±� Þ6ÉK�¶±L~±�m´k�n±K´W��¶/¡�n/}LO�°/½K�r/O�×K
¬zO�]qm�q´y�×KnXOK�È½LyL²}�¨¾©m�¶O�L¸²W� Þ6ÉKµm´O�µ�½K�¶±�-m´/}�M´/zh�µq´/y�>t_�¶¢²

È�«´y�¶�¾ªk�sK�wLP��°OK�ÈX�³�°½KrOL²O�nyrS��µq´/y�×Kn/XOK�qm�,�h/��qm�Kr/c�¶/¡
¬zO�¶O´W�È�.VyK�µn~±�]qm� Þ6ÉK�n½´¥���Knk�§´yq�{³qŅ��UL/½?�¯´/c�¶¡�m´O�¯L²c
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È�§sL±�³K�rO�¯?r��È�Kq�È/g³�¯L¥n²/z½´±�sK�È/¢½�n}�È�³K�¶/O�³�n/±K´k�m´/r����°/½K
?Kq�UL½��qKp¦O�µq´y�¯Æ��qm����µq´/y�°¾X/zl±�sK�§L�±K�µq´y�³��¶/²½n�qm�¶/¡�m´/O�È½L·

µq´y�°½rk?�sK�VIKrO�µq´y�³�n}�§sL±��¯´/c�³�V/~¥�§sL/±�r¸/}�¯?�qm�¶/¡�m´/O�È½L·
�µq´/y�¶/©LP±m�V/IKrO�µq´/y�¶¡�¬½mr¡�¯L®¥�L�m´O�r¦½n¢½�¶O�¶¾P}�µq´y�³m�°½K�¯LXyKm

�g�¯?�m´k�³�VyK�§L�±Kt¾±�Ur�³q�LWm´/r�±�×t/¾c�µqL/O�°/½K�qm�V�q�L¾±m�sK�¶¡�×s-�
°½KsK��°®��qm�Kq�µq´y�°½K�L�³q�§´���Py���³m�¯?�¯L¾�³�¬½mKm�qKr��¬zO�� Þ6ÉK���-¬¾X/}´²±

�Kq�µq´y�³m�°½K�³�°¾X²½r����r¦½n¢½�°½r���È�n±n±K´k����,ÈyrP�����]�,����,���� �
È�¶�gÆ�¬/zO�]qm�,¶/�¾ªk�¶/¡�m´/}�Kq� Þ6ÉK�´/k�¶/OVP/z±�m�È��È/X�³�È/²�½�-n/·m

��ª��L½�Vyqm��È��¾l~W�|½´k�mL¸X_K�¶O��¶/`¾X±�,V/yK�µq´/y� ½�³m�°½K�¶¡�n·m
È�¬zO�]qm�¶O�×sL¾±�¶¡�mr¾¥�Vz¾±�¶O´W�µq´y�sL�?�qm� Þ6ÉK��È�¯L~±�°½K�¬zO�¶¡�n·m�� Þ6ÉK

µq´y�t¾¾®W�×KrO�L¸²W�n}LO�¯?r��>t_�¶¢²½K�¶±�µm´O�r¦½n¢½�sK�L·��/¥K�¯´/c�>t/_�r�¯?r/�
OÈ®±�×r�±�L½�mL¸X_K�b¾·�m´�n²¡��pg�¬½r¡�¯?r��sK�Kq�¯?�Vz±K´W�� �

µq´y�sL�?�qm�¶¢²½K�«´y�¬zO�t¾±�eKr~±K�³�|½r��×L·�]qm� Þ6ÉK�È©Lgqm�,VyK�µn}��¶/¡
�mn/�X�Z/½mLgK�³�¶�¾}��L®_K�wLyK�rO�q�����,ÈªL/�rg����]�,�����,����µq´/y�³m�°/½K�,

µq´y�¶KmK��³�n²Xz·�¨P��×L·�P��¶O�µq´/y�b¾/·�×L/²[K�qm�,¨/®±�µq´y�qm�t_���×r/¦½m�×
�¬¾gr©K�°®gr©K� Þ6ÉK�¬zO��VyK�µnL¾±���VyK�µmr¡�f½r�W�¶X¢±�°½K�¶O�t¾±�ÈyrP���,È/yrP�

����]�,����,������ �
�xS�ÈX�}n¾y�«´gr�È�¶¢±?�sK�¬/zO�mn/�W�n½´¥�µq´/y�°/½K�qm� Þ6ÉK��,V/z¾±�«sÅ�L·

¨¢~�¶//¢ªO�//¢²½K�¶//¾_´W�qm�,V//yK�sL//y�Kr//c�¶¬//zO�� Þ6ÉK�t//¾±�|½r//��³�eKr//~±K�×Kn//XOK�qm�
]qm�È�,VyK�µn}�nz½´±��¨·K�sK�V/¾�PW�NPy�¶O�0Kr·L��µq´/y�°/½K�¶/¡�V/yK�V²/y��Kq�L·

¶O�³�¶Xz±Km�r¦½n¢½�sK�¨�Xz��µq´y�r·�×KnXOK�¶¡��´©B�¬yq�¶O´W�µq´y�sK�r¾���¬zO�� Þ6ÉK
È�]qm�µq´y�°½K�×KnXOK�,n²²¡�¬zO�¬·�L·�µmr¡�]qm� Þ6ÉK�O�,n±K¢²½K�L¬/zO�L¸±?�¶��>t/_�Kq� Þ6ÉK
È®±�µq´y��n²±Km��,ÈX�}����]�,�����,������ Þ6ÉK�¬/zO�]qm�¶/¡�ÈX�/}�«´gr�°ly�,°½KrOL²O

¨·K�×³r¾S�¶O�µq´y�³m�°½K�sL�?�qm�È�V/OL[�Kq�L/�×L�n/�,V/yK�µm´/O�V²/y��¶/¡�n/²¡
µq´y�¶¾�O�qm� Þ6ÉK�¬zO�]qm�,¬¾X�¥�µm´O�«´y�¶�¾ªk�È�l}�mL¸X_K�t¾±�L·�VyK�� �
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¬zO�°X}´±�¶¢²½K�«qL¸c�µq´y�×KnXOK�qm� Þ6ÉK�È�L·��ML/O�sK�³�n/}LO��rPW�MLO�sK�n±K´W
È�{qL�y�¶¡�n}LO�È\½mLgK�¶O�¨®��¬/zO�L/O�Kq�È/®¸�qL/¡�r/·�sL�?�n²¡��µoL�X/yK�L/½� Þ6ÉK

n/}LO��¬/zO�°X//�¥�¶/¡�mqKm�m´//_³�t/¾±�È\½mL//gK�È�µoL�X/yK�sK�×t//`�Kq� Þ6ÉK��n//±Km�q����

�,ÈªL�rg����]�,��,��������Vz¾±�N_K³�µoL�XyK�¶¢²½K�¶O�¶_´W�LO,�È��mr/¡�V}KmrO�¯K´W
¬zO�¶¡�Vz¾±�N_K³�t¾±� Þ6ÉK-��0Å³K�¯´/c,�¬/zO�,V/½K³q�qm��qKr/��µoL�X/yK��/½mq�qm�Kq� Þ6ÉK

�0L¾±L[�-VyK�¶X�r¥,�¬zO�r¥K��´²�,m´O�N_K³� Þ6ÉK�¬zO�VIKr��¶O�µoL�XyK�«³t©�«n��¯mr¡�� Þ6ÉK
X�³�¯´c�,V}Kn±�L²�¬zO�È�·� Þ6ÉKÈ�r/¡o�¶~¾®��-V/z¾±�«sÅ�µoL�X/yK�¶/~¾®·�x/S�m´/}

¯L®·�°½KrOL²O�N_K³�µoL�XyK�¶¡�q´��V/z¾±��µq´/y�>t/_�³È®±�n/}LO¬/zO�,��¯L/®·�¬/·� Þ6ÉK
mqKm�Kq�¬¢g��È�µn·L~�ÈXg�×mL/·�«L/K�m´/}ņ��r/O�È/²P�¨/¡´X�¶/L±�¶/O�j/yLS�qm

n�O�³�µmr¡�s³L`W�È±L®ªz�¯s�¶O�¶¡�È±L®ªzr¾��UKsL`�L®ªz�µn/}�¯¶/½?�,m´/O��sK�×K
�UqLP��¯?�×KnXOK�qm�³�¶X}´±�¯?r��¬zO��5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK��¬/zO�-n²X}´±�Kq�� 5° 3® 7g 8r/©K� Þ6ÉK

�4�3�7 ²/½� /½� 7¬/3ª3�� 3°¾¡5r/ 7~4� 5¶5 O�L8²¡�L®5O�L± 7r3�¡� 3³� 4µ 3n 7g 3³� 5 Þ6ÉL5 O�L8² 3?�K 4́ ©L��L² 3y7B3O�K 7³3A 3q�L 8®3ª3�� 5¬¾ 5g 8r©K� 7¬4̧
�5E�4 ±L®½�3©� 7¬4̧� 3̄ ³ 4r5�L/¢7 ©K� /5©L² 4·� 3r/ 5z 3k� 3³� 5µ 5mL/P5��È/5�� 7V3ª 3k� 7n3��È5X8©K� 5 Þ6ÉK� 3V8² 4y�L² 3y7B3O�K 7³3A 3q�L 8®�q����

�,ÈªL�rg����]�,������,������¬zO�]qm�sK�L½?�È�¶½?�°½K�×KnXOK�qm� Þ6ÉK��V/�r¥�¶/`¾X±�¯K´W
t¥r·�.VyK�¶½?�°½K�sK�ÈIt_�¬·�¶ª®zO�¶¡�� �

���n��¶©mK¾It_�«�¬zO�V� Þ6ÉK��

Èª���¶±�,VyK�Èª�±��´�´� ½�,µq´y�r·�×KrO� Þ6ÉK�¬zO�V¾It_��´�´-�°½KsK��n/½LO�³q
mr¡�¶L�K�Èª�±�¨¾©m�,¯?�È�±�L½�ULP[K�×KrO��¯L®·��qm�,n/}�¶/X�¥�¶¡�¶±´¥ƨƏƹŤ�ƸŢťƨƊǇɕǄƣ�

mqKm�V/¾It_�«n/��r/O�¶/¢ªO�,mqKn/±�V©Åm�V¾It_�¶O�L¸²W�¶±�¶¡�mqKm�m´_³�ÈWL½K³q���qm
¯?�¶KmK�È�ÈyqrO�UL½K³q�È�¶¡�×r¦½m�°IKr��ÈkrO�,¯?�sK�xS�³�m´}��rO�n·L}�n±K´W

� Þ6ÉK�¬zO�V¾It_�«n�È�r¡o�,n}LO���m´}�� �

ʸ	ʴ˨
˨āʭŰùŗę˨ ˨

�MLO�qm����³����VIKr��MK´OK�sKƏƹŤ�ƸŢťƊǇɕǄƣ�}�n/ª_�f¾h/��n²/y�L/O�ÈWL/½K³q�¬/~
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µq´y�µqLOqm� Þ6ÉK�¬zO�V¾It_�«n��rO�¶¡�VyK�µn?�qKm�V©Åm�¯?r��×L·n±�� �
�mL/��«L/K�sK�ÈPªg�Èª��°O�n®h�³�ÈPªg�Èª��°O� Þ6ÉKn¾P�ņ��¶/¡�È/z¡�mq´/�qm

È�Kq�MLX¢©K�¶hWL��µq´y��n½LO�Kq�¬¾gr©K�°®gr©K� Þ6ÉK�¬zO�L½?�¶¡�n±n¾yrS�,n±K´lO�n·K´k
�.n½´¦On±m´r��«LK�×q?��µq´/y�L/O�L/½?�¶¡�n±n¾yrS�xTy��n/®g�µq´/y�sK�x/S�¶/¡�×K

È�O�n½LO�L½?�n±K´lO�n·K´kn±´r��«LK�.n½´¦O�Kq�¬¾gr©K�°®gr©K� Þ6ÉK�¬z���r¾k�� 7° 3�� 4¶7 ² 3�� 3³
� 5°7 O� 3n 3® 7g3A�5n¾3P 4�� 7° 3�� 3̄ L 3®7 \ 4�� 5°7 O� 5mL 8® 3g� 7° 3�� 2r¾ 3® 4��È5O 3A� 5°7 O� 5n 8® 3h4� 7° 3�� 2n 8® 3h4��È/5P3ª 3h7 ©K�È5ª 3�� 5°7 O� 5 Þ6ÉK

� 5̄ L 3®7�9²©K� 5°7 O�È5ª 3�� 7° 3�� 2n¾5� 3y� 5°7 O� 5°¾ 3z 4h7 ©K� 5° 3�� 3³�0L/�¾5® 3_� 3̄ L¢ 7z4� 5°7 O� 5 Þ6ÉK� 5n7 P 3�� 3³� 2̄ L3² 5y� 5°7 O� 5n 8® 3h4� 3³
È5ª 3�� 5°7 O� 5n 8® 3h4� 7° 3��/7�½� 7°/ 8® 3�� 4µ 3Å3B/ 3y�L/ 3® 4̧ 8 ± 3A��� 5 Þ6ÉK� 5n/7 P 3��È/5 O 3A� 7°/ 3��È5P3ª 3h7 ©K¬/zO�4A 3r�� 5°® 7g 8r/©K� Þ6ÉK

�3§L/3��. 5ML3X¢7 ©K� 3º 3h5WL3��4A 3r7�½� 4n½ 5r½� 3°¾ 5g� 5¬¾ 5g 8r©K��� 7¬/3�3±�0Kr/ 7̧ 3_� 3>L/ 3}� 7̄ 5E� 3³�0K 6r/ 5y� 3>L/ 3}� 7̄ 5E�-��ÅL/3�3����3A
�3r 7k4 7ÁK� 5¹ 3q´ 9z©K� 3� 3�L 3· 4C 3r7�¾3��3§L3�3��.×��� 3Å����,ÈªL�rg����]�,�����,���� 

È�¶�gÆ�³q�°½K�qm�¶¡�m´}�mL/��«LK�V½Kņ�¬/zO�V/IKr��«³t/©�VgKr/��L/O�� Þ6ÉK
µq´y�LO�µKr®·� 5¬¾ 5g 8r©K� 5°® 7g 8r©K���sL®±�×L·Kq�È�È�±�n/²²¡���¶/Æ��¶/¡�V/yK�r/¡o�¶/O�«sÅ

�È/ª¾©m�L/½�n·L}�,¨®g�°½K�×KrO�¶¢±?�¯³nO�,VyK�µmr¡�¶ª�L±�rO�¨®g�Kq�V½K³q�°½K�Èªg
�n²¡�¶L�K��,Èªg����]�,�����,������ �

r�LO�«LKņ�È�n½Lr����¬zO�µL¥r·��sL®±�×KnXOK�qm�Kq� 5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK��µq´/y�È/²�½
n®g��rO�,×n±K´kÈ�V½L�¡�¯?�sK�n�O�×K�n²¡�����3§L/3�� 2r/3�7� 3_�È/5O 3A� 7°/ 3�� 2¬5ª/ 7z4� 5°7 O� 5n 8® 3h4��

� 5M�4A 3r/7�½� 3³�3A� 5¹ 3Æ/ 8�©K�È/5�� 3¹ 3>K 3r/5�7 ©K� 4f5X3X7�½� 5̈ 4_ 8r©K� 5° 3�� 4¶4 X7 © 3B 3y�¬/zO��5¬¾ 5g 8r/©K� 5°® 7g 8r/©K� Þ6ÉK��3§L/3��.��� �
�3A�È5��L 3̧ 7 ª4�¾7 ª3�� 3¹ 3Æ 8�©K� 3f3X7�3X 7yK�K3o5E� 7¬3�3± /5©3o� 3n/7�3O�L/ 3� 5¶¾5�¢½� 8¬4 [� 4f5X3X7�½�L 3� 5§ 8³����,ÈªL/�rg�����,�

]����,������ �
�mL��«LK�Èª®��µr¾y�sK�È}qKt¥�«´y�V½K³qņ�¶L�K�qm���VyK�sL®±���×r/�O��®z

È�n½´¥��s�mL��«LK�µKr®·�È±Lņ�¯L~½K�³�¬½mqKt¥�sL®±�V�¡q�³m�r·�qm��×Kr/O�L/¸²W
¬zO�n®g�K� 5°® 7g 8r©K� Þ6ÉKO�¯³nO�Kq�µq´y�³�mr¡�VIKr�� 5¬¾ 5g 8r©¬/z�n/±n±K´k� Þ6ÉK����2� 3®/ 7z5� 7°/ 3�

�3§L3��×5r 7�3P7 ©K��¬zO�3A 3r3�3����
5 Þ6ÉK 5n7 P 3��È5O 3A� 3� 3� 4V¾8ª 3���7 ©K� 5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK�3°¾5®3©L/�7 ©K� <M 3q� 5 Þ6 5É� 4n7® 3h��

�7¬/3©� 3³� 5n/ 7® 3h7 ©K� 3n/7�3O�È/5X8 ©K� 3¹ 3q´/ 9z©K� 3A 3r3�� 8¬4 [�¬/zO�7A 3r/7�½�� 5º/¾5 ±L8\©K�È/5�� 3«L/3�� 8¬/4 [� 5¬¾ 5g 8r/©K� 5°® 7g 8r/©K� Þ6ÉK� �
¬zO� 5M�7A 3r7�½� 7¬3©� 3³� 3n7® 3h7 ©K� 3A 3r3�3��/ 7k4A� 2¹ 3q´/ 4z5 O� 3A 3r/3�� 8¬4 [� 5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK× 3r����,ÈªL/�rg�����,�

http://www.jqss.isca.ac.ir
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]����,�����È��®z�¶¡�VyK�¯?�V½K³q�°½K�¨¢~�L¸²W�L/K�«³m�V/�¡q�qm�n/½´¥«ņ�
¬zO�t¾±�n®g�µq´y�×KrO�µmr¢±�VIKr�� 5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK�mr¡�¶¾_´W�Kq�¯?�n½LO�¶¡�n±K�� 

ʸ	ʵ˨
ĂŞ÷Ĝċ˨ŌĖķ˨Ěý˨ŉùĕ˨āʭŰùŗę˨āťʭÞģù˨äğęĚý˨ ˨

rO�V©Åm�¶¡�ÈWL½K³q�mq´�qm��V¾It_�«n��¬zO��5¬¾ 5g 8r©K� 5°® 7g 8r©K� Þ6ÉK��µq´/y�µqLOqm���L/·
È���{ÆW�³�µn}r¡o�ÈWL¸¾_´W�,n²¡�µKq�UL½K³q�°½K��¾��W�LO�µn}�¶/¡�ÈX½K³q�³m�×KrO

È�V¾It_�rO�V©Åm��È©Lgqm�-mmr¥�qK´®·�n²¡�Vz¾±�¨L¡�UL¸¾_´W�°½K�¶¡��¬¸��°½r/W
UqLP��¯?�mqK´�sK�n±K�� �

���´y� ½�VIKr��¯´cµq���µmKm�µsL_K�UL½K³q�qm�,Vz¾±�«sÅ�sL®±�qm�¨L¡��¶/¡�µn/}
µq´y�×KnXOK�qm�¶ª®zO�UqLP���m�¶¡�×K�sL/®±�qÈ/�µn/±K´k���m´/~±�V/IKr��,m´/}��,ÈªL/�rg

����]�,�����,������ 

jyLS���0Å³K,��µL¥n½m�rOL²O¯L¸¾���µq´y�¯n±K´k�¶¾LK����«sÅ�N/_K³�×L/·sL®±�qm�¨L¡
�,n/}LO�¶X/}Km�m´/_³�N/ª��°/½K��©L/l�ÈX½K³q�r¥K�³�VyK�È�L®_K�¶ªJz�°½K�³�VyK

¯L®·�-VyK�¨�K´±�¶O��´Or�½K³q�qm�¶¡�¶±´¥f½r�W��´�´�°½K�¶O�ÈWL�V/yK�µn}-��0L/¾±L[,�
È~yrS�V½K³q�qm�¶¡��¬zO�VIKr��¶O��´Or�×L·��°/½K�V/¾It_�mq´/�qm�µn/}�µn¾/yrS� Þ6ÉK

�µq´y�¯n±K´k�«³t©�¶±�VyK�UqLP���¯?�«n��L½�¨L¡� 

���V½K³q��µq´y�qm�¶ª®zO�V¾It_�«n��rO�¶¡�×L·��¨/®g�¶¾�W�rO�,n±qKm�V©Åm�¯?r��L·
È���n±´}�z±K´k�,×qL����]�,�����,����� 

jyLS��Vz¾±�°¢®�¶¾�W�rO�¨®g�¨¾©m�n²c�¶O���0Å³K,��V²/y�¨/·K�m´/k�¯L¾�¶ªJz�°½K
�³�µm´O�È�ÆXkK�¬·µm´O�V¾It_�¶O�¨IL��¯L±?�sK�ÈkrO�n±K-��0L¾±L[,��V/yK�È±Ls�¶¾�W�rO�¨®g

/O�¶¡�n}LO�ÈX½K³q�¯?�¨OL��qm�³�n²¡�V©Åm�ÈPª��rO�È����³�È®¢h�UL½K³q�¶¡�¯?�L
sK�¶±�V¾It_�UL½K³q�¶¡�n}�¶�gÆ�LK�-n}LO��qL�W�qm�¬ªz�UL½K³q�sK�¶/±�,mKn�W�r�±�

sK�¶±�³�n²y�r�±�XyK�sK�V©Åm�r�±�«n��rO�§Km�UL½K³q�LO�LW�Vz¾±�qKmq´krO�È±Kn²c�«L¢h
¬¾IL®±�¶¾�W�rO�¨®g�Kq�UL½K³q�°½K�¶`¾X±�qm�³�n²¡��qL�W�V¾It_� 

���V½K³q��VIKr��«³t©�«n��×L·�/Or�sL/®±�qm�¶ª®zO�¶/¡�V/yK�¶/ª�L±�×L/·sL®±�¶/O��´
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µq´y�¯n±K´k�0L®ªz����Vz¾±�«sÅ�¯?�qm�¨L¡��,Èªg����]�,�����,����� 

jyLS��MLO�sK�«qL¸c�V½K³q���V}p¥�¶¡,��¶/¡�m´O�ÈX�L®_�sL®±�{qKt¥�¶O��´Or
�mL��Ur�g�VLK�¶O�MLh�Kņ�¨OL��¶/¡�V/yK�«´/ª��³�n±m´O�µmr¡�¶L�K��r/O�¨/®g

sL®±�Vz¾±�¶ª�L±� 

���V½?��¶ª®/zO�V/¾It_�«n/��r/O�§Km�UL/½K³q�sK�V/yK�¶X�¥�×qLz±K´k�n®gKn¾y� Þ6ÉK
�VyK�µn}��Kr�K�q´¸~��Kr�K���LO�³È®±��Kr�K�µn�L��¶O�¶_´W��UL/½K³q�°/½K�¶O�¯K´W

�mr¡�¨®���,×qLz±K´k����]�,�����,�������,n/²²¡��Kr/�K�È/X½K³q�sK�MLh/�K�µL¥r·�¯´c
�Ly�V¾`g�sK�V½K³q�¯?È����n/}LO�qKmq´/krO�Èh¾h��n²y�sK�n²cr·�,m´}��,×mq´/²`O

����]�,�����,������§Km�UL/½K³q�¶O�MLh�K�sK�q´¸~�¶¢²½K�¶O�¶_´W�LO��V/¾It_�«n/��r/O
µmr¢±�È½L²X�K�¶ª®zO�È���Ly�V¾`g�sK�,n±K�n²Xz¾±�mL²XyK�¨OL��³�n±´}� 

jyLS��«n��rO�§Km�UL½K³q�¶O�¶_´W�«n��×KrO�¶¾_´W�°½rX¸O�°½K��µqLOqm�¶ª®zO�V¾It_
µq´y��È�L·��¯L®·�LK�-n}LO�n±K´W�V½?�¶¡�q´��V/yK�¨IL��t¾±�È½´k� Þ6ÉK���,È½´/kÈO��,L/W]����,���,

È®±�MLh�K��Kr�K��V/OL[�¯?�V¾`g�¶¡�n}LO�È\½ng�����N_´�n±K´W��µn/}�V/yK��
�r���V/yK�µmr/¡�¶/L�K�¯L/~½K�¶/¡�Èª¾©m�sK�r�±��L/²��{r½p/S�qm�×³Kq�V/�L[³�¯m´O
PkKqL����,È½´kÈO��,LW]����,��È�V©Åm�UL½K³q�m´k�,��¶c�¶/¢²½K�rO�n²¡��mq´/�È\½n/g�L/zO

�³�mr¾¦±�qKr���ªy�×L®ª��¬¸�/P��¶/O���¶/¡�mqKm�¶/�¾�³�¬©L/��¯?�L/K�,n/·n±�K´/X��¯Kn/O
¨z±�×KrO�Kq�V½K³q���mL/��«L/K�-mr/¾¥�qKr��L¸±?�µmL�XyK�mq´�LW�n²¡�¨�±�µn²½?�×L·ņ�

È�n²½Lr�����3q� 8̄ 3A� 3§´ 4y�¼5X3©L/3� 3� 3�5® 3y�0Kn7 P 3�� 4 Þ6ÉK� 3r 8�3±� 3§L3�3�� 5�7¾3l7 ©K� 5n5` 7z 3�¼5�� 3wL8²©K� 3N 3� 3k� 5 Þ6ÉK
�3·L 3� 3́ 3�� 7°/ 3�È/3©5E� 2¶7�5�� 5̈ 5L 3g� 8M 4q� 3³� 2¶¾5�3�� 4r7 ¾3�� 2¶7�5�� 5̈ 5L 3g� 8M 4r3��L 3̧ 7� 3® 7z3½� 7¬3©� 7° 3�L 3̧ 3�8ª3O� 3³�L 3̧ 3�5� 3g� 3³�L

�4¶7 ²5� 4¶3�7� 3A� 3́ 4·�¯Kr/¦½m�¶O�³���g�Kq�¯?�³�m´²~O�Kq�°�qLX�¥�¶¡�Kq�Èz¡�n±Kmr¥�«rk�Knk�-
¶c�Kr½s�,n²¡��ÆOK���È�¾®��Nª��Èz¡�LzO�/��¶��È©Lgqm�,n/²¡�¨/®g�Kq��¬/¸��Kq�¯?�¶/¡
¶O�n±LyrO�LK�,n²¢±��¬©L��³K�sK�¶¡�Èz¡�Vym��n}LO�rW����,ÈªL�rg����]�,������,������ �
¶O�Z½ng�°½K�È�ÈO´k��n±Lyq�V½K³q� ½�×L²��¯n¾®¸�±�¶¡�Vh/��«n/��r/O�Èª¾©m
V/z¾±�V½K³q�¯?-��{³q�°½KrOL/²O¯L/®©L��±�Kq�UL/½K³q�¶/®·�¶/¡�µm´/O�°¾/²c�°¾/~¾S�¨/�

È�V½K³q�ÈXg�,n±mr¡��È®±�K´X��L¸±?�wLyK�rO�¶¡�Kq�È½L·��n/±mKm���L/¸±?��Kr/�K�,°½KrOL/²O
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b¾·�¯L¥n²½?�×KrO�È®±�mL`½K�ÈKt©K�¶±´¥��n²¡��¶ªO��K�sK�r¥KL/½³Kq�¶/O�°/���È/�Kr��¯?�¯
m´}�µmL�XyK,�mr¡�n·K´k�Kn¾S�¨¢~�n²y�r�±�sK�V½K³q�� �
�®_�qm�V½K³q�°½K�×n²O���n½LO�L·V�¥���¬/zO�V¾It_�rO�¶¡�Èh½r��³�f¾h��V½K³q

µq´y�«L®W�qm� Þ6ÉK�mqKn/±�m´_³�,n²¡�V©Åm�¯?r��×L·,�¯L®·�°½KrOL/²O��V/}p¥�¶/¡�¶/±´¥
V½?�O�V¾It_�ULP[K�×KrO�È±LhPy� Þ6ÉKµq´y�«L®W�qm� Þ6ÉK�¬z��mL²X/yK�È�¾}�V½K³q�b¾·�¶O�L·
È®±�n²¡���qm¶O�¶¡�mqKm�m´_³�ÈWL½K³q�,¨OL��_�«n��rO�ÈO´kÈ�V©Åm�V¾It�n²¡��� �

�Kq�µn/}mL½�UÅL¢/}K�³�¬¾±Kn/O�«L/®W�V/¾It_�rO�Kq�§³K�¶Xym�UL½K³q�V©Åm�r¥K�¶XP©K
¶�OKq�b¾·�¶¢²½K�¶O�¶_´W�LO�,¬½qL¦±L¾O�µn½mL±�K��n²±L�×�n/¾¾�W�³��Æ/�K�L½��´�k�³�«´®�

�³�����´/_³�¶X/ym�³m�°/½K�¯L/¾�È/�®_�µKq�b¾·�,mqKn±�m´_³�UL½K³q�¶Xym�³m�°½K�¯L¾�m
µq´/y�¯n/±K´k�«L¦²·�¯?�VIKr��MLPhXyK�rO�¨®g�Kq�V¾It_�UL½K³q�¶¢²½K�t_�,mqKn±��L·

m´®±�eLXX�K�³��rPW��r��r¦½m�r¾P�W�¶O�³��È�V©Åm�¶¡�ÈWL½K³q�¶¢²½K�¶�Æk��¶¡�n²¡
¬zO�m´®±�MLPhXyK�rO�¨®g�Kq�m´}�VIKr��sL®±�µq´y�qm� Þ6ÉK���¶/¡�VyK�°½K��®_�°½K�¨¾©m

©�«n��rO�¶¡�ÈX½K³q¬zO�VIKr��«³t�È�V©Åm�sL®±�qm� Þ6ÉK��,mqKm�L²��°½K�qm�VgKr��,n²¡
È�È�±�È�¾ª¢W�ÈX�³�Kr½s�mqKn/±�m´/_³�È/�±�¯L/®·�t/_�×r/¦½m�§L®XgK�b¾·�,m´}���L/K

Åm�¶¡�ÈX½K³qÈ�VIKr��«³t©�rO�V©�§L/®XgK�¯´/c�,mqKm�«³t/©�qm�q´/¸��L¸²W�,n²¡���È½L/·
�³�eLXX�K�,�rPW�,MLPhXyK�¯´d®·����?�qmmqKm�m´_³�¯��¶`¾X±�,°½KrOL²O����r/O�r·L/��¨/®g

È�°½K��±��³�V/}KmrO�¯?�q´/¸��sK�V/ym�³�m´®±��r�W�r·L��V½K³q�qm�n½LO�¶¡�m´}
m´®±�MLPhXyK�rO�¨®g���µqL/Oqm�¨/®g�°/½K�µqL®/}�V/½K³q���µqL/Oqm�L/K�,V/yK�¨¢/~

�V½K³q��¯L¢K�0ÆL¡�VyK�r½pS��¶/O�¨/IL��n½LO�,mr½pT±�Kq�¨®g�°½K�Èz¡�r¥K��³m���L/zW
n²¡�¶�_Kr�¨�K�¶O�¶`¾X±�qm�³�m´}�V½K³q�¶Xym���UqL/P���´/�´�°/½K�LO�NyL²X�¨�K

�«n�©K�º©L�K�sK�VyK�¬zO�V¾It_�«n��µq´y�qm� Þ6ÉK��qKr/¢W�«n/��¨�K�L½�³���qKr/¢W�Kr/½s
VyK���L��¨¾©m�n²sL¾±�UqLP�� ½��� �

ʸ	ʶ˨
ĂŞ÷Ĝċ˨ŌĖķ˨Ěý˨ŉùĕ˨ĖŕùŘģ˨ŗ˨Ő÷ùĚŃ˨ ˨

�È½K³q�¶©mK�¨P��V®z��qm�È/²IKr��³�n·K´/}�È/krO�°¾��qm�,n}�ÈyqrO�V¾It_�«n�
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ULP[K�È½L¸²W�¶O�n½L}�¶¡�mqKm�m´_³�È�L/K�,n/}LP±�×t/¾c�µn/²²¡��¯K´/²��¶/O�n/±K´WD�n/½
m´}�M´zh�¨P��UL½K³q� 

���wLP��°OK�V½K³q 

°OK�sK�ÈX½K³q�� Þ6ÉK�¬/zO�m´/_³�«n/��µqLOqm�«´y�¶�¾ªk�sK�×³�¶¡�VyK�µn}�¨�±�wLP�
È�|yrS�¶O´W�µq´y�×KnXOK�qm�È�MK´/_�qm�«´/y�¶�¾ªk�¶¡�n²¡�n/½´¥����§´/yq�{³q

KnkŅ�È�§sL±�³K�rO�¯?r��UL½?�¯´c�¶¡�m´O�°¾²c��È/g³�¯L¥n²/z½´±�sK�È/¢½�¶/O�n/}
È�m´r����Kq�UL½?�°½K¦O�µq´y�¯Æ��qmqKp��µq´/y�°¾Xzl±�sK�§L�±K�µq´y��¶/¡�m´/O�È½L·

µq´y�°½rk?�sK�VIKrO�µq´y�³�n}�§sL±�¶²½n�qm��³�V/~¥�§sL±�r¸}�¯?�qm�¶¡�m´O�È½L·
�¶/©LP±m�V/IKrO�µq´/y�¶/¡�¬½mr/¡�¯L®¥�L�m´O�r¦½n¢½�¶O�¶¾P}�µq´y�³m�°½K�¯LXyKm�¯´c

�¶/¡�×s³q�L/W�t/¾±�Ur/�g�¯?�m´k�³�VyK�§L�±K�µq´y/Oqm�V/�q�L/¾±m�sK�×t/¾c�¯?�µqL
m´r�±-�°½KsK��°®��qm�Kq�µq´y�°½K�L�³q�§´���Py���³m�¯?�¯L/¾�³�¬½mKm�qKr��¬/zO�� Þ6ÉK��
�¬¾X}´²±�q�����,ÈyrP�����]�,����,��È�µmL�XyK�V½K³q�°½K�sK�,�qKr/��¶/¡�,m´/}��¬/zO�¯mKm

µq´y�×KnXOK�qm� Þ6ÉK��È±L/P�L/O�¯´/c�³�V/yK�µm´/O�³K�È/�l}�mL¸X_K�L·�UL/�L²�ÈÆ/yK
±rPL¾S�UKn¾¡LW�LO�¶¢ªO�,V}KnŅ¬/zO�L/O�×r/K�r/·�sL/�?�«³t/©�rO�È²P�,��È±K´/l®·�, Þ6ÉK

¶®IK��KrX�K�mq´�,V}Km���n~±���K³�¶OLh��r¦½m�³�qL¸�K��� �

����²gK�°O�UKr��V½K³q 

È��²gK�°O�UKr��r�L/O�«L/K�sK�n/½´¥ņ�m´/r��¶/¡�¬½n¾²/}���¬/zO� 3U7A 3r/3��K3o5E� 3³�� Þ6ÉK
�7g 8r©K�5¬¾ 5g 8r©K� 5°®�� Þ6ÉL/O�o´/�K�¶/¡�mqKn±�§L¢}K�,ÈX�¥� Þ6ÉK�¬zO�r¥K�- 3p¾5�3X 7z3W� 3Å� 7̄ 3A�È5©L3P4 W� 3Æ3�����

È½´¦±����,ÈªL�rg����]�,�����,��������¶¾�r/}�¶ª®_�³�,VyK�¶¾�r}�¶ª®_� ½�«LK�°ly
VyK�°¾²c�¯?�«´¸��³�mqKm�«´¸���� Þ6ÉLO�o´�K�ÈX�¦±� Þ6ÉK�¬zO�r¥K����´¦O��¸��sK�°ly�«´

�LO�«LKrņ�È�µmL�XyK�µq´y��³r}�¶¡�m´}��³m�rO�t¾±�³�mqKm�MLPhXyK�ºª®zO�LO�¯?r��×L·
mqKm�V©Åm�¶X¢±�� �

�©K��-µoL�XyK�¶O�KnXOK�³� Þ6ÉK�¬zO��rW�sK´_� �

http://www.jqss.isca.ac.ir
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M��¬¢g�¬·�¯L®·�È²�½�-µoL�XyK�LO� Þ6ÉK�¬zO�¯m´O�¶O�¶¡�¶±´¥��U³Æ/W��³r/}�����q´�
n±�M´_³�µoL�XyK�LO�¯?r��µq´y�r·VyK�NhXz�³�mqK�°¾/®·�t¾±� Þ6ÉK�¬zO�È²�½�¯?�§n��,

mqKm�Kq�¬¢g�� �

���r®��V½K³q�°O��¶²½oK��

r®��°O��«r¡K�rPL¾S�sL®±�È¦±´¦c�¶²½oKŅ��mL/��«L/K�¯LOs�sK�Kq�]Kr��qmņ��¨/�±
È�n²¡��VyK�µn?�È±Å´��V½K³q�°½K�qm��«r¡K�rPL¾S�¶¡�ÈL¦²·Ņ��Kq�«Kr/gÅK�µr¾P¢W

¨_�³� 6t��n±³Knk�,V�¥�´r�±n���°¡�mL½�Kr�¬yK�xS�,Çn¾yq�°�¶O�¯´²¡K����Ur/�g
m´r����¬¾gr©K�°®gr©K� Þ6ÉK�¬zO��� 5 Þ6ÉK� 5¬/ 7z5 O�°X/�¥�n/®g�µq´/y�§ 6³K�qm�V/¸_�°¾/®·�¶/O�³

m´r��Ur�g�¯?�¶O�n±³Knk�xTy�,n½mr¥��³r~� 5¬¾ 5g 8r©K� 5°® 7g 8r©K����°/¡�|½LXy�Kr����
���¶O�¶¡�ÈL¦²·�°¾6 ©L/ 6�©K�Å�³��¾/yq«r/¡K�rPL/¾S�,nŅ�´r�/±n��� 3°¾5®3©L/�7 ©K� <M 3q� 5 Þ6 5É� 4n/ 7® 3h7 ©K

Kr¢}��´r��n±³Knk�¶¡�m´O�L`²½K±n���°/¡�mL/½�Kq�Kr/�¬/yK�x/S�Çmr/¡��/���Kr/�r¡o���
rPL¾SŅ�´r�±n���¬¾gr©K�°®gr©K� Þ6ÉK�¬zO���µq´/y�V/IKr��¯L/½LS�sK�x/S�V¸_�°¾®·�¶O�³

gK� Þ6ÉK�¬zO�°X�¥�Çn�O�µq´y�×KnXOK�³�n®��g�¯?�sK�xS�,n½mr¥��³r~�¬¾gr©K�°®gr©
W´r��Ur�g�¶O�È©L�±n��¯K´lO���µn/½mr¥�§sL±�¶¡�Ç´h±�¯L®·�¶O�rk?�LW� 1n 3g3A� 4 Þ6ÉK� 3́ 4·� 7̈ 4�

�VyK��,ÈªL�rg����]�,�����,������ �
È�V¸_�³m�sK�V½K³q�°½K�sK�nXyK� Þ6ÉK�¬zO�V¾It_�«n��rO�¯K´Wmr¡�§Å�� �

�©K���mL��«LKņ�n±m´r���������n/½n_�µq´/y�sK�§LP�XyK�qm� Þ6ÉK�¬zO�V¸_�°¾®·�¶O
È�¶X�¥�µq´y�×KnXOK�qm�¶±�m´}���Ur/�g�n/®g�µq´/y�µqL/Oqm�¶/¡�V/yK�r/¡o�¶/O�«sÅ

n}�µmKm�qKr��n®g�µq´y�sL�?�qm� Þ6ÉK�¬zO�¨¾©m�°½K�¶O�n±m´r���� �
M��¬��K�rPL¾S�¶¢²½K�sK�xSŅsL/®±�°¾g�qm�,��×Kn/k�q´X/ym�¶/O�³�,m´/k�È/_Kr�

O³m�,¯LhPyÈ� Þ6ÉK�¬zO�µqL�K³�ML/�k�mq´�xTy�,n²½´¥È��/���µq´/y�¯´/²¡K�¶/¡�n±´/}� �
¯K´/lO�Kq� Þ6ÉK�´/·�¨���� Þ6ÉK�¬/zO�sK�x/S�m´/O� Þ6ÉK�´/·�¨/��³t/_� Þ6ÉK�¬/zO�r/¥K��¶/X�¥�,°X/�¥� �
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¯L®·�³�VyK�¶X�r¥�Uq´��¬zO�]qm�¶¡�q´��µq´/y�×Kn/XOK�qm� Þ6ÉK�eKr/~±K�³�|½r/��×L·�
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µq´y�r¦½m�×KnXOK�qm���L·�wn��UqLP��°½K�LO�×qL¡�r·��³r}�¶O�{qL�y�¨¾©m�¶O�³�V/yK
µq´y��´�k�qm�yK�L¸²W�µoL�XyK�r¡o�n²±L®·�L·mqKn±�È³t©�³�mqKm�VIKr��MLPhX�� �

�×Kn/XOK�qm�¶/¡�×mn/�X�È/¸���^½L/X±�¶O�¶_´W�LO�¶¢²½K�,mmr¥�r¡pX�VyK�«sÅ�¶d±?
³m�r/·�sK�°¢®�mqK´�qm��L¾XgK�V½L�q�,¬½n}�r¡pX�qLX}´±��N/±L_��«n/��³�V/¾It_

V¾It_��VyK�«sÅ�¶¢ªO�,µn½n²zS�� �
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