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¶½r½rhW�VJ¾·�×L��K��
˕ʭþŀŊù˨ĽŗĚď˨üŞăĚă˨Ŕý˔˨ ˨

��
˫ʭá í˨ľħí˨äīęĖ˙ĐŎ˨ĖŞğ˨ ˨

�ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS�qL½mLXyK�� �
äŒý˨ä÷ʭýʭýʭŃí˨˛Şķʭ˙ğù˨ ˨

�ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS�qL¾~±Km�� �
äŒŞĠď˨Ė˙ďùĖŞğ˨ ˨

��´��¯LP¸¦±�×Kq´}��³L¥rPk�xª`×rP·q�¯�� �
˫ʭŒÏĕĜŰù˨ʭīĚŊùĖþķ˨ ˨

�ÈÆyK�UL�¾ªPW�rX�m�×L²K�VJ¾·�´���� �
äŒŞĠď˨Ė˙ďùĖŞğ˨ ˨

�×rP·q�¯L¥rPk�xª`�³�¯LP¸¦±�×Kq´}�´���� �
ʭģŘÝ˨äŎĕʭē˨äŋķĖ˙ĐŎ˨ ˨

�ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS�qL½mLXyK�� �
äĐŊʭħ˨ĝʭþķĖŞğ˨ ˨

�ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS�qL½mLXyK�� �
ľŞğ˨äŎùĚħ˨ŔŋŊù˨ ˨

�vS�qL¾~±KmÈÆyK�¤²·r��³�«´ª��µL¦~·³�� �
äļŋþŎ˨Ė˙ďù˨ ˨

�×rP·q�¯L¥rPk�xª`�´���� �
äŀČő˨ŐĠďĖ˙ĐŎ˨ĕùę˨ ˨

�ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS�qL½mLXyK�� �
___________________

● ___________________ 
µqL®}�°½K�¯Kq³Km��

�L®//yK¨¾�IL//OLOL�?È�//²O,È��n²�//yK�L//�q,×qL½�yÈ//�Wrn¾�®WL//kÈ�qK³tP//y,×�mL//·×�
m´²}´k,×�Km�n®g,È®ª½�L�q�¶©KnyK,È½�qL/y�§mL/�,È±Ll½��,q´/S��mL/��r��_n/®h

y�¾�Kr�� Þ6ÉK,È�ª�²zgÈ�ª�È�rP¡K,¯L½�r¡�¶©KL}L,È®½�®Xyq�nLgÈ�mLO?��`±×�� �
� �� �

http://www.jf.isca.ac.ir


��
×qL¢®·�¶O�U´�m�¯K´kKr���

��
˰äĤŕŗÚÏ˰µ˰ä˙ŋķ˰ŔŎʭŒŋĨĿǄƲƭ˰Ě˫Ŗý˰ʭµý˰ĂŞĿĚĳ˰ěù˰ãĖµŒŎ˰˰ŗ˰ãŗěŘµď˰ŏʭµâþĔő˰ãĚµÞĿ˰ŗ˰äµ˙ŋķ˰ãʭµŕ

ķ˰ĜÝùĚŎ˰ŗ˰äŕʭâĤőùĕŔĄĿʭŰ˰ĊŰŗĚă˰ŗ˰Ģőùĕ˰ĖŞŊŘă˰ĽĖŕ˰ʭý˰ŗ˰äŖńĿ˰ŗ˰ä˙ŋ˰˰ęĕ˰ŏùĖŒ˙Ĥőùĕ˰ęʭćí˰ŗ˰ĢŕŗÚÏ˰ãʭŕ
ĵŘīŘŎ˰ʯäŖńĿ˰ĖķùŘŃ˰ʯäŊťĖĄğù˰ŔńĿ˰ĆďʭþŎ˰ ě˫Řď˰˫ʭáĖµŰĕ˰ʯäŖńĿ˰äğʭŒģ˰˰ŗ˰üŕùĘµŎ˰ãʭµŖńĿ˰ĖµŰĖċ˰ãʭŕ

ŔŋøĠŎ˰Ŕý˰ĒğʭÏ˰ě˫ʭă˰ĚĤőěʭý˰ŗ˰ʭŕěʭŞő˰ŗ˰ʭŕ˰˰àµŒŕĚĿ˰ŗ˰ŌŘµŋķ˰˫ʭâµĤŕŗÚÏ˰ãŘµğ˰ěù˰äŖńĿ˰ŐŰŘő˰āʭĸŊʭİŎ˰ãʭŕ
ŎŦğù˰ä˕ŁŘńď˰ŗ˰ŔńĿ˰˫ĖÞĤŕŗÚÏ˰˔äŎ˰ĚĤĄŒŎ˰ŉʭĄŞČŰĕ˰āęŘħ˰Ŕý˰ĕŘģ
 

˨äĤŕŗÚÏ˨µ˨ä˙ŋķ˨ŔŎʭŒŋĨĿ˨ĽùĖŕùˈǄƲƭˇ˰ ˰
ʴ
 äŖńĿ˰ĆďʭþŎ˰łŞ˙ĸă˰ŗ˰ŔĸğŘă 
ʵ
 ġŗę˰ŐŞŞþă˰˛ŎʭÞă˰ŗ˰ŉŘĐă˰ŗ˰ãĕʭŖĄċù˰ãʭŕ˰˫ŘŞģ˰Ŕý˰äĤĔý˰ĕʭŖĄċù˰ãʭŕ 
ʶ
 äŖńĿ˰ĆďʭþŎ˰ĕĚþĤŞÏ˰ĂŖċ˰ęĕ˰ßęĜý˰ŏʭŖŞńĿ˰ęʭĴőù˰ŗ˰´ùęí˰äğęĚý˰ŗ˰Ėńő 
ʷ
 ĒğʭÏ˰ãʭŕěʭŞő˰Ŕý˰äŰŘá˰äŖńĿ˰ĆďʭþŎ˰ãùĚý˰üğʭŒŎ˰ãŘâŊù˰Ŕ÷ùęù˰ŗ˰äŎŦğù˰ŌʭĴő 
ʸ
 ĭʭþăęù˰ĖŒ˙őùŘă˰ĂŖċ˰ęĕ˰ĚâŰĕ˰ä˙ŋķ˰ĜÝùĚŎ˰ŗ˰ ě˫Řď˰ŏʭŞŎ˰äĤĔý˰ŔńĿ˰Ģőùĕ˰ãěʭğ 
ʹ
 ˰Ďİµğ˰´ʭńăęù˰ĂŖċ˰ęĕ˰äŕʭâĤőùĕ˰ŗ˰ãŗěŘď˰ŏʭâþĔő˰ĂŞĿĚĳ˰ěù˰˫ĕʭŀĄğù˰ŗ˰äĤŰĖőùĕùěí

Ăŀá˰ä˙ŋķ˰ãʭŕŘáŗ 
ĂŰŘŊŗù˨µ˨ä˙ŋķ˨ŔŎʭŒŋĨĿ˨äğʭğù˨ãʭŕĕĚÞŰŗę˨ŗ˨äĤŕŗÚÏ˨ãʭŕ˨˨äĤŕŗÚÏǄƲƭ˨ ˨

ʴ
 ġŗę˰ãĕʭŖĄċù˰ŗ˰äŖńĿ˰äğʭŒģ˰ ˰
ʵ
 äŖńĿ˰ĶýʭŒŎ˰ŗ˰üăʭÞŎ˰äŰʭğʭŒģ˰ ˰
ʶ
 äŖńĿ˰ŔŊĕù˰łŞ˙ĸă˰ŗ˰ŔĸğŘă˰ ˰
ʷ
 ĆďʭþŎ˰˛Ş˙Þă˰ŗ˰üŰĘŖă˰ŗ˰ĎŞńŒă˰ŗ˰äŖńĿ˰ąùĚă˰äőùŘēěʭý˰ ˰
ʸ
 ˫ʭáĖŰĕ˰Ėńő˰ŗ˰˛ŞŋĐă˰äŖńĿ˰ĥʭē˰ãʭŕ˰ ˰
ʹ
 ùĚċù˰ŗ˰ŐŞŒńă˰ ě˫Řď˰ęĕ˰äŎŦğù˰ŌʭĴő˰ãʭŕěʭŞő˰˫ÚŰŘý˰äŖńĿ˰ĖŰĖċ˰˛÷ʭĠŎ˰Ŕý˰ĒğʭÏ˰ ˰
ʺ
 ĵŘīŘŎ˰äŖńĿ˰äğʭŒģ˰ŔćĖĐĄĠŎ˰āʭķŘīŘŎ˰ ˰

˰ ˰
üďʭħ˰ŔŞŋÝ˰ěù˰ŔŃŦķ˰ŏùĚâĤŕŗÚÏ˰ŗ˰ĖŞăʭğù˰ʯŏùĚĴő˰äŎ˰āŘķĕ˰ĖŒŎ˰˰ĚĤő˰ŗ˰äğęĚý˰ĂŖċ˰ùę˰ĕŘē˰ęʭćí˰ʭă˰ĕŘģ

˰ä˙ŋķ˰ŔŎʭŒŋĨĿ˰ęĕ	˰˰äĤŕŗÚÏǄƲƭ˰˰ŔőʭŎʭµğ˰łµŰĚį˰ěù˰ŏùŘµēùĚĿ˰ŐµŰù˰ęĕ˰ĉęĖŒŎ˰Į÷ùĚģ˰ŗ˰ĮýùŘī˰ĝʭğù˰Ěý
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�Á�ºÌ�Àe�ÉZ¼ÀÅY�cÓZ¬»�µZ��Y 

Ä·Z¬»���Ë~a�ÄÌ·ÁY��ËY�� 

 �ÄË��¿ǄƲƭ�d�Y�{Y�M�,cÓZ¬»�Ê]{Y�Á�Ê¼¸���ËY�ËÁ�Á�{��ZË���Ë~a��{. 
 �ÄË��¿�Ä]�Ê·Z��Y�cÓZ¬»ǄƲƭ����������Ä/]��Z/�f¿Y�d/Æm�½Z/»�¼Å�Z/Ë�Á�Ã|/���/�fÀ»�Z/Ë�ÄWY�Y�É�´Ë{�ÉZm��{�Ô^«�|ËZ^¿

|À�Z]�Ã|��µZ��Y��´Ë{�cZË��¿. 
 Z§�cÓZ¬»�Ä¼Å�Ä°ÀËY�Ä]�ÄmÂe�Z]dÆ]Z�»��Â¿�ºÌ¼��Ä¿Z»Z���{�Y|f]Y�Ê���Ê»�Ê]ZË����Ë�/�e�ÉY�/]�,|¿Â����É�ÁY{�|/ÀËY�§

|¿Â��¾X¼�»�Ä¿Z»Z��¾ËY�ªË����Y�{Ây�Ä·Z¬»�d·Z�Y��Y�,Ä·Z¬»�µZ��Y��Y�¶^«�¹�fv»�½Z³|À�ËÂ¿�d�Y��fÆ]. 
 �ÄË��¿ǄƲƭ���������Â/ÀÅ�Á�|/¿�Y{�Ê/���]�|/¿Á���{�É�/´Ë{�Ä/·Z¬»�Ä¯�Ê¿Z³|À�ËÂ¿��Y�{|n»�Ä·Z¬»�d§ZË�{��Y���/�fÀ»

d�Y��Á~ »�,Ã|�¿. 
 ��Ìv»��{�Ä·Z¬»Word���|¿Â/�a�Z]DOCX�����º/¸«�Z/]Noorzar����Z/¿������Á�¾f/»�ÉY�/]Times New Roman�

��Z¿��Ê�Ì¸´¿Y�ÉY�]��¥Á�u�{{�³�ÊÀÌq� 

�´Ë{��ZiM��Y�Ã|��kY�zf�Y�cÓZ¬»��ËY�������������,|/�Z]�¶/Ë}�{�YÂ/»��Y�¹Y|/¯��/Å��Y�k�zf/�»�Ä/·Z¬»�Ä/r¿ZÀq
Z�Ô�Y�d�Y�¦�Â»�Ã|À�ËÂ¿|À¯��¯}�Y��Äf�]YÁ��iY�ªÌ«{�c����Ä/¸u�»��/Å��{�c�Â��¾ËY��Ì£��{����ÄË�/�¿�Ä/¯�ÉY

�Ô�Y�¹|��ÄmÂf»�Ê»�{�Ây�]�cY��¬»�ª]Z�»�,{Â��Ã|À�ËÂ¿�Ê¿Z���|À¯� 
o ½ZËZa��Ä»Z¿�¶Ì�ve�¶v»�ÃZ´�¿Y{�,�Z§{�xË�Ze�,Z¼ÀÅY��{Zf�Y�,¶»Z¯�½YÂÀ��� �
�����Y�Ê·Z��Y�Ä·Z¬»�½ZËÂn�¿Y{�É�f¯{�Á�|��Y��Ä]��ÊËZÆÀe¹Z¿��¯}�Á�Ã{Â ¿̂���Ë~a�¶]Z«�Z¼ÀÅY��{Zf�Y�Ê»�Ê»Y�·Y�|�Z]�� �
o �Ê�ÅÁ�a�s���Ä�Â]�»�½Z»�Z��,s���½Y�Z°¼Å�,Y�mY�xË�Ze�,s���¶»Z¯�½YÂÀ��� �
o �Ã�´À¯�Á��ËZ¼Å��{�ÊÅZ¨��ÄWY�Y�Ä�Â]�»�½Z»�Z��,xË�Ze�,Ã�´À¯�ZË��ËZ¼Å�¶»Z¯�½YÂÀ��� �

ÄË��¿�Ä]�Ä·Z¬»�µZ��Y�|¿Á���ªË����Y��¬§�|ËZ]�½Z³|À�ËÂ¿��Ä·Z¬»�µZ��Y�dÆm�ÄË��¿�Ä¿Z»Z��Ä·Z¬»�µZ��Y��z]
|��|ÅYÂz¿�Ã{Y{��iY�\Ìe�e�ÊaZq�Äz�¿�µZ��Y�ZË�¶Ì¼ËY�ªË����Y�Ê·Z��Y�cÓZ¬»�Ä]�,|ÀÀ¯�¹Y|«Y�� �

 ,Ä·Z¬»�µZ��Y�ÉY�]�µÂX�»�Ã|À�ËÂ¿���z]��{�Y|f]Y�|ËZ]�Ä·Z¬»�µZ��Y� |ËZ¼¿�ÄË��¿�Ä¿Z»Z���{�¹Z¿�d^i�Ä]�¹Y|«Y. 
 Ä¼Å�|ËZ]�½Z³|À�ËÂ¿�|ÀËZ¼¿�µZ^¿{�Ä¸n»�Ä¿Z»Z���{�{Ây�Ê�z��Äv¨��ªË����Y�Z§���Y��Ä·Z¬»�Ê]ZË��Y�¶uY�». 

��Ë~a�{�Â»�cÓZ¬»��Â�Â»�Á�\·Z« 

 Ä¬§�ÄË��¿��¶�Zu�Ä¯�Y��ÊeÓZ¬»��¬§Ê�ÅÁ�a�ÉZÅ{�ÁZf�{�Äf§ZË�ÉÁZu�Á�Ã|À�ËÂ¿�Ê»�Y��d�Y�|Ë|m�ÉZÅ�{�Ë~a�� �
 Ä¬§�ÄË��¿�³�,É�ÁM{�³�,¥���É�Á�»�cÓZ¬»���Ë~a��Yd�Y��Á~ »�Ä¼m�e�Á�Ê��Y��� �

˛ŰʭĿ˨ĖŒÝ˨ãęùĘáęʭý˨ŔőʭŎʭğ˨ęĕ˨ĖŰʭý˨ŉŘøĠŎ˨˫ĖŒĠŰŘő˨Ōʭő˨Ăþć˨ŏʭŎě˨ęĕ˨ŔÝ˨äŰʭŕʲ˨ ˨
 �Ä·Z¬»�¶�Y�¶ËZ§�½Z³|À�ËÂ¿�cZ�z�»�½Á|]�  �Ä»Z¿|Æ e�¶ËZ§�½Z³|À�ËÂ¿�Ä¼Å�ÉZ�»Y�Z]�� �
 �½Z³|À�ËÂ¿�cZ�z�»�¶ËZ§�����Á�Ê/��Z§�½Z/]��Ä/]

Ê�Ì¸´¿Y�� �� �
 �¶ËZ§Ä]Z�»�¹�§�[ZË�Ä·Z¬» 
 ��¹�§�§ZÀ»���Z e�¹| 
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�¯~e���d�Y�Ä¿Z»Z���{�cZ�Ô�Y�tÌv��d^i�Á��Â¯~»�¶ËZ§�Ä��µZ��Y�Ä]��Á��»�,É�ÁY{�ÉY�]�Ä·Z¬»�µZ��Y��� �
 µZ��Y�Á�¶Ì¼°e��§ZÀ»���Z e�¹|��¹�§Ê»�Ê»Y�·Y�µÂX�»�Ã|À�ËÂ¿���Âe�,�|�Z]�� �

Ä·Z¬»�ºnu��¶©L��¨¡�¯L¥uK³���°¾O������LW������-µuK³µuK³n¾ª¡�L·�����LW���-µuK³n/¾ª¡µn¾¢c�������L/W����
�µuK³�{³q�,|·³vS�Èª�K�§K´y�L½�¶©Lz�,�n·�¨L}�n½LO�µn¾¢c�n}LO�|·³vS�¬¸�^½LX±�³�ÈyL²}��� �

ŏʭáĖŒĠŰŘő˨ãĕĚĿ˨āʭĨĔĤŎ˨ĉęĕ˨˫ŘĐőʲ�� /½�sK�|¾/O�¶/¡�×qL/[?�qm�§´J/z�µn²/z½´±�0L/®Xg�n/½LO�n/±qKm�µn²/z½´±
n}LO��l~���UqLP��§´Jz�µn²z½´±��m´/}�]qm�r/�±�mq´�µn²z½´±�«L±�×´ª_.�¶/O�¶/©L��µn²X/yr���µn²/z½´±�¯K´²�

È�¶X�r¥�r�±�qm�§´Jz��Æ�K�³�ULPWL¢�¶¾ª¡�³�m´}��È±Lyq�È�Uq´��×³�LO�×n�O�×L·�mr¾¥. 
˨ʭý˨łýʭİŎ˨ŗ˨łŞŃĕ˨ĖŰʭý˨ŏʭáĖŒĠŰŘő˨äőʭŎěʭğ˨äâĄĠýùŗĕŘģ˨ĉęĕ˨˛Űė˨ãʭŕ˨ãŘâŊù˨ěù˨äÞŰʲ 
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Abstract 
One of the key issues in family law is the guardianship of a n

and his duties toward the child. The majority of Imami

by the Iranian legislator in Article 1167

no legal kinship between a natural father and his child. However, they 

have remained silent on the matter of guardianship and the duties of the 

natural father, such as alimony and custody, and have not explicitly stated 

a position. On the other hand, Islamic jurists differ on this matter. Some 

believe the child cannot be attributed to the na

assert that certain responsibilities are established and consider them 

among his obligations. The majority of Imami

scholars, citing the severance of kinship between the father and the 

natural child, argue that the natural father has no duties and that the 

guardianship of the natural child falls to the religious authority. The root 
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One of the key issues in family law is the guardianship of a natural father 

and his duties toward the child. The majority of Imamiya jurists, followed 

1167 of the Civil Code, hold that there is 

no legal kinship between a natural father and his child. However, they 

lent on the matter of guardianship and the duties of the 

natural father, such as alimony and custody, and have not explicitly stated 

a position. On the other hand, Islamic jurists differ on this matter. Some 

believe the child cannot be attributed to the natural father, while others 

assert that certain responsibilities are established and consider them 

among his obligations. The majority of Imamiya jurists and some Sunni 

scholars, citing the severance of kinship between the father and the 

e that the natural father has no duties and that the 

hip of the natural child falls to the religious authority. The root 
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of these disagreements lies in different interpretations and analyses of the 

evidences cited by the jurists. Some contemporary Imamiya scholars, 

drawing on general legal principles and jurisprudential rules, recognize 

the responsibilities of the natural father. Given the importance of this 

issue and the ambiguity in the Civil Code, the present research�using a 

library method and a descriptive-analytical approach�seeks to answer the 

question: Who holds guardianship and custody of the natural child? The 

findings identify the natural father as the guardian. Consequently, he is 

also responsible for providing for the child's living expenses. Custody, 

based on general legal principles, is first assigned to the mother and then 

to the natural father. 

Keywords 
Natural child, guardianship, custodianship, custody, alimony. 
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È�¾�´W�mr¢½³q����¶/_´X�,¨/���V±L�g�³�V½Å³�¶¡�VyK�|yrS�°½K�¶O�È½´¦lyLS�mn�qm�Èª¾ªhW
¶O�È�¾P��qnS�È½LyL²}�,|·³vS�°½K�mq³L·q�.VyK�Èz¡�¶c�VyK�È©³�¯K´²����°¾B/W�,V/½Å³�°½K��PW�¶O

mqKm�qKr��×³�µn¸��rO�t¾±��m´¡�È¥n±s�¶²½t·�³�qmL�µn¸��rO�UL´®��wLyKrO�t¾±�V±L�g�°¾²d®·�-
V}Km�n·K´k�qKr��È�¾P��qnS�µn¸��rO�xTy�� �

˫ÙùŗĖŞŋÝ˨ʭŕ˨ ˨
¶��±�,V±L�g�,V¾´®¾��,V½Å³�,È�¾P��n±sr��� �

� �
� �� �
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ŔŎĖńŎ 

µv½³�µL¦½L_�sK�µmK´±Lk�,«ÆyK�È�´�g�«L�±�qm��V/¸_�wn/���qL}�³�µm´O�qKmq´krO�×K
¯Lz±K�¨L¢W�V¾©´Jz�,L·��×L·�UL�´/�´�°/½K�sK�È/¢½�-V/yK�µm´/®±���³�Kq�È�l~

ÈXyrSry�ZhO�,¬¸���,V/½Å³�Z/gLP�L/O�È¦²WL/¦²W��L/PWqK�¶/¡�V/yK�È�¾P��n±sr��rO
mqKm�¶��±�³�V±L�g���¯K´/²��LO��´�´�°½K�ÈÆyK�N·Kp�È¸����OL²�qm�×r/¸��È/©³��

�V/yK�µmKm��L/�XkK�m´k�¶O�Kq�È�ªXl�«L¢gK�³�¶X�r¥�qKr��ÈyqrO�mq´�L��¨/�����,È/±Kr¢²©

�������,�����,È/zkry�-����]�,�����,�������LO�V¾´®¾��¯K´²��U³L�W�¨¾©m�¶O�ÈkrO��È/©³
×r¸����¶O�¯?�sK��Lk�V½Å³��µmr¡�r/¾P�W��n/±K�³�È½L�/����,ÈL/K����]�,����,�������¯L/¸¾��

µmKn±�qKr/��{³L/¡�mq´�¨�Xz�Uq´��¶O�Kq�È�¾P��qnS�ÈXyrSry��´�´�,ÈÆyK��n/±K
ªO�Kq�ÈL/¢gK�³�¶X�r¥�qKr��×n±sr��°¾²c�¶��±�¶ªJz�rO�¯L~½K�¶g³r��ZgLP�t¡r®W�¶¢

µm´®±�¯L¾O�n±K���r�X/z�Kq��³r/~�n/±sr��r/O��r/}�¬¡L/g�³�×qnS�n_�,qnS�V½Å³�¯L~½K
µmr¡�È�±�Kq�qmL�V½Å³�¶±´¥r·�³�¶Xz±Km��n±K��,È±L/yL¡����]�,�����,�������r/�Lg�qLX/}´±

È�r}�¶©mK�¶O�¶_´W�LO��¨/���ÈX/yrSry�V¾©´J/z�¶/¡�V/yK�§KD/y�°/½K�×³L¡K³�mn�qm
�¶ªJ/z�°/½K�qm��/ªXl�UKr�±�q´�²�°½nO�.VyK�È�Ll}K�L½��l}�¶c�¶_´X�È�¾P�

V/yK�¶/X�r¥�qKr/��¨¾ªhW�mq´�¶½r�±�r·�UKn²Xz�³�ÈÆyK�N·Kp�¯L¸¾���°¾O�qm���°/½K
�sK�È/�ÆkK�V¾gÆ/��Nª/y�³�È/±Ks��³r/~L±�¨/®��¶/O�¶_´W�LO�¶¡�|yrS�,L/±s�°¾�r/�

È�¶±´¦c��r/O�V±L/�g�³�V/½Å³�³�ÈXyrSry�×KrO�È�¾P��°½n©K³�V¾gÆ��¶O�¨½L��¯K´W
�-m´/®±�]KrlX/yK��/ªXl�¶©mK�°¾O�sK�Kq�¯?�jyLS�n½LO�¶¡�VyK�È®¸��´�´�-n}�¨��

¯´±L����´�°¾¾PW�°¾²d®·�VyK�×q³r��t¾±�¯´±L��sK�«L¸OK���q�³�qKp¥�� �

ĢŕŗÚÏ˨ŔŒŞĤŞÏ˨ ˨

|·³vS�³�UÅL��qm�·�n/±sr��V±L/�g�L/½�³�V/½Å³��´/�´�,µn/}�r/~X²�rPX��×L
                                                          � �

���ÈXyrSry�¯K´²���¯L/±K´_´±�³�¯L/¡m´¡�sK�V/½L®g�¯´±L/��qm�¶/¡�V/yK�È/�Lk�«´¸��×KqKm�µmK´±Lk��´�g�qm
ÈO��M´��VyrSrynO�³�VyrSry������×L/²��qm�,ÈX/yrSry�sK�¯L¥n²/z½´±�mKr�¶©L��°½K�qm�LK�-VyK�µn?

VyK�¯?�×´�©�� �

http://www.jf.isca.ac.ir
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V/yK�¶/X�r¦±�qKr��ZhO�mq´�Èª¾��W�³��Lk�¨¢}�¶O�È�¾P���|·³vS��¶/O�q´/Ot�×L/·
V/yK�µn/}�¶/XkKmrS�Kqp/¥�¨¢/}�¶O�È�¾P��n±sr��¶O��´Or��ªXl�«L¢gK�er����¶/d±?

È�t½L®X�Kq�r�Lg�¶©L��ªJ/z�°/½K��L/k�¶/©mK�³�UKr�±�n�±�³�¯L¾O�msLy�°®/��,µm´/O�¶
�mq´/�t/¾±�È±´±L/��r�²�sK�V½L¸±�qm�³�µn}�«L`±K�È�¾P�W�Uq´��¶O�r�Lg�|·³vS�¶¢²½K
V/yK�µn/}��/�K³�§´���,¶X�r¥�«L`±K�UL�¾�hW�qm�¬¸�°½K�¶¡�VyK�¶X�r¥�qKr��ÈyqrO��

È�qKr��µqL}K�mq´�UÅL��ÈkrO�¶KmK�qm�mr¾¥�� �
�©K���¯K´²��VhW�ÈOLX¡��,§L��ÅK�«L¢gK������´W�µn}�¶X}L¦±�¬��°¾��h�sK�È�®_��y

��´/�k�qm�Èª¾��W�ZhO�È©³�,VyK�¶XkKmrS�¯L¡m´¡�«L¢gK�Èª¡�ÈyqrO�¶O�¶¡�VyK
VyK�µn~±�er��¶©L��°½K��´�´� 

M����³r/~L±�¯L/¡m´¡�È�´�g�È¸���«L¢gK�¶/ªP��¨/¾ªk��/y´W�-��×K����¶/O�¶/¡�ÈI´/k
�]K³msK�,V½Å³�,V±L�g�n²±L��³r~L±�¯L¡m´¡��ªXl�«L¢gKVyK�¶XkKmrS� 

]���¶©L��È/�¾P��§L/��K�V¾�/�³�¯´/Kr¾S�È�´�g�È¸���mr¢½³q��Èª���/y´W��r/P¡K
×mt½K��¶/²¾s�qm��³r/~L±�§L/��K��´/�g�È/yqrO�¶/O�¯?�µn²/z½´±�-È±Kr_L¸�¬½r�³�mr�

«L�±�qm�È�L®X_K��´�g�³�×mr���´�g�VyK�¶XkKmrS�¶z±Kr��³�¯Kr½K�È�´�g�×L·� 

m���n±sr��rO�qnS�V½Å³�V¾·L��¶/���qm�¬/¢g�L/½��/g�r�²�sK�È�¾P��n±sr��³�È�r}
¯Kr½K�¯´±L��³�¶¾LK��¶/©L��°/½K�qm�¶/¡�µ³sq�Èh©L/��°½r/z±�³�È²D/�°½n/OL���/y´W�-� �

�qKr/��È/yqrO�mq´/�¯m´/O�¬/¢g�L/½��/g�r/�±�sK�È/�¾P��n/±sr��rO�V½Å³�ÈyqrO�¶O�L¸²W� �
VyK�¶X�r¥� 

·���È//�¾P��n//±sr��qm�N//z±�V¾�//�³�È//¸���È//yqrO���L���//y´W�³�×r//�L±�¶//®
�¶/O�¨/½L��³�¶X/z±Kn±�L±t©Kn/©³�Kq�È/�¾P��n/±sr��,¯?�¯L¥n²/z½´±�¶/¡�È/�qKs�×n¸n®h

µn}�È�¾P��qmL�³�qnS�¶O�×³�MLzX±K�n±K� 

³����L/O�ÈÆ/yK�°¾±K´/��³��m´/¡��´/�g�¯´¾/z±K´²¡�qm��³r/~L±�¯L/¡m´¡��´�g
È²¾®k�«LK�È¸���µL¥n½m�¶O�×mr¢½³qŃ�n²z½´±�¶¡�q´Sr��_�n¾~®_��y´W�¶¡�¶/O�¯?�µ

�V/¾ª�³�«L±��g�,×mKs?��g�,UL¾g��g�n²±L��³r~L±�¯Kn±sr��È�L®X_K��´�g�ÈyqrO
�¶XkKmrS�È�L®X_K��´�g�N©L��³VyK�� 

http://www.jf.isca.ac.ir
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ʴ˨
ŌŘŖŀŎ˨äğʭŒģ 

ʴ	˨ʴ˨
äĸŞþį˨ĖőěĚĿ˨ŌŘŖŀŎ˨ ˨

�sK�r/¾��È/�½r��sK�µn/}�n/©´X�n/±sr��r/O�L±t©Kn©³�L½�È�¾P��n±sr��¯K´²��f¾h/��eL/¢±��
È��Æ�K���mmr¥���¶O���P��µm´O�« 8rh4��LPWqK�¨�Lg�×n±sr��°¾²c�r¦½m�ÈWqL��,È/ª¾gs��������,�

]����,������V¾���ML¢WqK�r[K�qm�¶¡��,¶/¾¸��©K�r/�L²©KnP��§L/®_�¶�´y´®O����]�,�����,�����³
È�n©´X�,È�¾P��°½n©K³��³r~L±�¨®���m´/}��,×q´/P_�������,��������°/½K�UmÅ³�NP/y

¡�µm´O��³r~L±��LPWqK�,¯L¡m´¡�¨/���n/©´W�¶/±´¥r·�¨L/}�,«´¸��V¾´®���Lh©�¶O�¶
È�f¾h/��eL//¢±�M´cqL/c�sK�]qL/k���m´/}���¶/O�È//¸����OL/²�qm�¯L/¡m´¡�°//½K�sK��n//©³

È�r}r¾����°OK��,]KrO�������,�������¯K´/²��L/O�È�´/�g��OL²�qm�³�È/�¾P��n/±sr�����,È½L�/�

������µn}�r¾P�W��VyK���¶¸P}�sK�È}L±��OK³q�rO�q´Ot��½r�W�±�,È/�`����]�,������,������³
È�qKr�K�³K�Nz±�¶O�qnS�,¯L�©�sK�n�O�¶¡�Èª����n²¡��,È�`±����]�,������,������¶¡�Èª���³

�µn/}�n/��²�^/g�L/½��¾/g�n/²±L�ÈL½K�qm�³K�¶��±��,È±L/¦½LTª¥����]�,�����,�������n/�
È®±��n²¡�×´y´���,È²¾®k����]�,����,�����L_��³r~�n©³�«L¢gK�¯L~½K�rO�³n}�n·K´k�×q��

�°¾/O�«Krg�¨®��sK�¨�Lg�¨���,�³r~L±�¨���sK�mKr�¶©L��°½K�qm�¶¡�VyK�r¡o�¶O�«sÅ
�×qL_�L±s�¬¢g�°½n©K³�×³m�r·�rO�¶¡�VyK�È�r��mq´�qm�³�µm´O�°½n©K³��r��³m�r·
�¶¸P}�¯L~½K�sK�È¢½�×KrO�L½�n}LO�µn}�L±s�rO�µKr¡K�¯L~½K�sK�È¢½�¶¡�×mqK´�qm�ÅK³�n}LO

Km�m´_³�µn�L��,n}LO�¶X}�°½´OÅK��r}LO��´h©���m´/O�n/·K´k�×qL_��,È/�`±����]�,����,

������,¨�L��-�������,������� �

ʴ	˨ʵ˨
ĂŰťŗ˨ŌŘŖŀŎ 

��/ªXl�È±L/��qm�¶¡�VyK�V½Å³�µuK³�,ÈÆyK�¯´X�qm�^½Kq�ULgÆ��K�sK�È¢½
VyK�µn}�§L®�XyK��K�ÈX/yrSry�«L/��«´/¸��¯L/¾O�×Kr/O�mqK´/�È/krO�qm�¬½r/¡�¯?r/��s

�µuK³�UL�X~�V©L�¡����§?����,¯Kr®������¶~½q�sK�L½�³�×�§�³���È/�ªXl�¬¾·L/��qm��,µn/IL���-

�,¬½r��,¶O´W�-����¶®·��L_�qn��¶¡�µm´®±�µmL�XyK�VyK�ÈXyrSry�L¸±?�×���V/�©�qm�V/½Å³
�µmL�sK��§³���×���VyK�×r¦½m�q´K�°X�r¥�µn¸��¶O�×L²��¶O�³�µn}�pkK��°OK����,q´/�²�����,�

http://www.jf.isca.ac.ir
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]�����,�������§L/�L/½�x/�±�r/O�f¾h/���r/�W�¶O�VPz±�,�l}�Uqn��rO�eÆ��K�qm
��´/�g�>L�¾X/yK�³�^½³t/W�,V±L/�g�n²±L®·��ªXl�¯´J}�qm�×r¦½m�§L�L½�x�±�L½�m´k

�Æ�K��m´¡�È�����mmr¥��×qL�±K����r¾}����,×sK����]�,�����,�������,n/±sr��r/O�V½Å³�,¶¾LK�mt±
nS�n_�,qnS�¶O�r�h²��L/®_K�×L/�mK�¯?�¶/O�VP/z±�¶/¡�µm´/O�¬¡Lg�³�È©´�,È�³�,×q

µmr¡��n±K�«qL¢��,×sKr¾}�������,�������qnS�È�³�N¾WrW�¶O�,×r¸��È©³�¯Kn���Uq´��qm�³
È�V¾©´Jz�°½K�¨�¢X�,§mL��¯L²D�³��r}�¬¡Lg�,×qnS�n_�L½����n±´}�ÈO�,ÈI´/k���]�,L/W��,

������¯´±L���mK´�qm�qKp¥������LW�������³�V/yK�¶XkKmrS�V½Å³�sK�ZhO�¶O�È±n�¯´±L
�Kq�×qnS�n_�È�³�³�qnS� 5È�³�,×qnS�n_�,qnS��L/k�È/©³��V/yK�¶X/z±Km���§L®�X/yK

È�È/z¡�¶/O�¯´±L/��¶¡�VyK�×qKnX�K�³�¶�ªy�«´¸��¶O�,«L��×L²��qm�,V½Å³���©��n/·m
��,°zgn¾y�,ÈLK����]�,����,������ �

ʴ	˨ʶ˨
ĂőʭĬď˨ŌŘŖŀŎ˨ ˨

O�Kq�V±L�g�,V�©�¨·K¬lW�sK�µn±rS�×qKn¸¦±�³�VP�Kr�×L²��¶��°X�r/¥�§LO�r½s�³�L·
¶_´_��L·��,È´¾��������,�������°½n©K³��y´W��m´¡�¯mKm�qKr��|}´S�VhW�³��,È/h½r�

����]�,����,�������m´¡�¯m´®±�V¾OrW�³��°OK����,r/¾[K�������,������µm´®±�L²��n±K���¯L¾O�×KrO
?�×´�©�×L²��sK�n½LP±�V±L�g��½r�Wn}�q³m�¯����/½r�W�°¾/²c�Kq�V±L/�g�È±L[�n¾¸}

VyK�µm´®±����L/O�¯?�«sK´/©�³�¯m´/®±�V/¾OrW�q´/�²�¶/O�¯´/²`�³�¨/���r/O�V½Å³�È�´±
VyK�×³�Vhª��V½L�q��wLP©�°X/z}�³��/¾�²W�,V/P�Kr�,×qKn/¸¦±�n/²±L®·�|½L/·��

��,ÈªL�����]�,�����,�������´/���/½r�W�qm�V/½Å³�°/½K�sK�q´/�²�¶¡�VyK�µn}�n¾¡BW�,
�V/yK�×qKn/¸¦±�³��/�g�r/O��ª/zW�¯L/®·�mKr/�¶¢ªO�Vz¾±�¯?�ÈgÆ��K�×L²���,È/�`±

����]�,������,�������mL//`½K�«tªX//z�V//yrSry�×Kr//O�È//©³�¯K´//²���//�hW�V//yK�°//}³q
ÈWKqL¾XkK�Ĭµn¾}q�µr¡LO�eL¢±�qm�³K�sK�¯Kp¾XyK�Uq³r��r¾�±�Ĭ�°/�Lg�¶/¡�Vy³K�×KrO

VyL¸±?�n�L���¸�rK��m´¡�V¾OrW�³�×qKn¸¦±�¯?�³r/¥�qm�¶/�L_�×L/�O�¶/¡�VyK�È®
�m´O�n·K´k��,¶/¾¸��©K�r�L²©KnP��§L®_�¶�´y´®O�������,��������L/½�r�L¡�qmL�¶¡�×mqK´�qm�L¸��

¶Xz±Km���Ly�Kq�³K�V±L�g�n}LO��yL��L½�¯´²`��n±K��,ÈªL�����]�,������,������������¶/XP©K

http://www.jf.isca.ac.ir
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VyK��ÆXkK�mq´�°�Lg�°X}Km�V©Kn���r}��qm�È/ªg�¶/Æ���ML/X¡ƻťźʭŤƁƨƢŤǈƱ�,
�VyK�µmKm�°�Lg�V©Kn��Uq³r��«n��rO�r�±��,Èªg����]�,�����,�������È©Lg�qm��qm�¶/¡

�MLX¡ƻťźʭŤƅɔƅŻŮ�È�¨/½Ks�V±L/�g�,qn/S��/z��Uq´/��qm�µn/}�n�X���m´/}��,È/ªg

����]�,�����,������,n}LO��yL��×r¦½m�³�§mL��°½n©K³�sK�È¢½�¶¡�È�r��qm�Èy´��j¾}
K�Kq�§mL��n©K³�¶/²X��mL/`½K�Z/�LO��yL���l}�V±L�g�Kr½s�-VyK�¶Xz±Km�V±L�g�¶O��g

È�¨���°½m�qm��m´/}��,È/y´�����]�,����,�����¶O�¨/���¶/¡�È½L/`±?�sK�¶/�qt�¯L/y��,È½K
�mqKm�{q³r//S�V//¾ªOL���,ÈªL//�����]�,�����,������Kn//¾S�V//¾®·K�¨//���sK�µn//²²¡�×qKn//¸¦±

È�n²¡��È®±�t¾±�È�r���n}LO��³r~�¨���¶¡�n²¡¶O�,�³r~L±�L½��{q³r/S�³�V¾OrW�§Lg�r·
mqKm�V¾®·K�³K�� �

ʵ˨
äĸŞþį˨ĖőěĚĿ˨ĂőʭĬď˨ŗ˨ĂŰťŗ˨ĕęŘŎ˨ęĕ˨´ʭŖńĿ˨´ùęí˨ ˨
�t½L/®X�µL¥n/½m�³m�,¨/���×qKn/¸¦±�³�ÈX/yrSry�¶/O�VPz±�È�¾P��qnS��¾ª¢W�mq´�qm

mqKm�m´_³���xT/y�³�µn/}�er/��µL¥n½m�r·�¯LPgL��KnXOK�qm��´�´��¾�m�°¾¾PW�V¸_
¶©mK�r¡o�°®��È�qKr��ÈOL½sqK�³�¨¾ªhW�mq´�UKr�±�,UKn²Xz�³�mr¾¥�� �

ʵ	˨ʴ˨
ĵĚģ˨ōÝʭď˨Ŕý˨äĄğĚÏĚğ˨ĪŰŘŀă˨ŗ˨äĸŞþį˨ęĖÏ˨ľŞŋÞă˨ŌĖķ˨ ˨

�¶/�r��V²/y�¨/·K��/ªXl�N·Kp/�sK�È/krO�³�¶�¾}�×L¸���ÈkrO��y´W�¶½r�±�°½K
VyK�µn}��È�¶XkKmrS�¶½r�±�°½K�¶O�°¾ª½L��UKr�±�er��¶O�KnXOK�¶KmK�qm��¶©mK�xTy�³�m´}

KV�r¥�n·K´k�qKr��ÈyqrO�³�n�±�mq´�³�er��¯L~½�� �

ʵ	˨ʴ	ʴ˨
ĵĚģ˨ōÝʭď˨Ŕý˨äĄğĚÏĚğ˨ĪŰŘŀă˨ŗ˨äĸŞþį˨ęĖÏ˨ľŞŋÞă˨ŌĖķ˨ŔŰĚĴő˨ĚŰĚńă˨˨

�n/±sr��r/O�È/±Ks�V/½Å³�«n/��¶O�n�X��,�ªXl�¶©mK�¶O� z®W�LO�¶¾LK�¯L¸¾���ÈkrO
µn//}��n±K��,È//y´�����]�,�����,����,È//�`±�-����]�,������,����,ÈªL//��-����,��]�����,������

�N/z±�¯Kn/���¨/¾©m�¶O�Kq�È�¾P��n±sr��ÈXyrSry�¶O��´Or�¶©mK�V²y�¨·K�×L¸���sK�ÈkrO
¶Xz±Kn±�×qL_�L±t©Kn©³�mq´�qm��n±K��,È±Kr®�����]�,�����,�����È�²g��qn/S�V/½Å³�È�±�LO�L·
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µmr¡�¬¡L/g�m´/_³�«n��¶O��´²�Kq�¯Kn±³L~½´k�V½Å³�,È�¾P���n/±K��°/OK���È/O�,¬¾/`±���]�,L/W��,� �

�������¶O�-����µm´/P±�È/±Ks��l/}�¶/_´X�ÈX¾©´J/z�,V/OKr��«n/��¨/¾©m�¶/O�r/¦½m�ÈWqLP�� �
��°//OK����,°½n//OL�����]�,�����,����,È//}rk�-����]�,�����,����°//OK�-���,«t//g�ÈO�]�,L//W����,����¶//¢ªO

�VyK�¬¡Lg�µn¸��¶O�VyrSry�°¾¾�W�V¾©´Jz��°/OK����,µsL/����]�,�����,������L¥n/½m�°/½K�µ
V/yK�¶X�r¥�qKr��¶¾¢©L�×L¸���{r½pS�mq´���¶/O�È/±Ks�V/½Å³�«n/��UL/P[K�V/¸_�L/¸±?

µmr¡� z®W�UL½K³q�ÈkrO��ÈP/z±�¶/�OKq�¶O�r�h²�Kq��m´¡�rO�V½Å³�V¸_�°½nO�n±K
µmr¡��r/}�¬¡L/g�m´/_³�«n/��¶/O��´²�Kq�¯Kn±³L~½´k�ÈXyrSry�³�¶Xz±Km��n/±K��,×³Kr/�±

����]�,�����,�����¡o�LO�t¾±�¶ªOL²g�N/z±�«L/¢gK�¯L/½r_�«n/��¶/O�f½r�W�°®��ÈX½K³q�r
µn/}�¨/���¶/��±�¶/O�VP/z±�È/�r��°½n/©K³��/¾ª¢W�«n/��¶O�n�X��L±t©Kn©³�qm��³r~��n±K� �

��°OK����,¶/Kn�����]�,�����,�������,È/�¾P��qnS�V½Å³�«n��rO�n¾¡BW�°®��¯L~½K�§Lg�°¾��qm
mr¡�µqL/}K�¨/���¶/��±�°¾B/W�¶/O�VP/z±�¯Kn±³L/~½´k�V¾©´Jz�¶Oµ�n/±K��È�²g��YKq³�,L/·

�¬¸y�µsKn±K�¶O�¯L±?�V¾©´Jz�¶O�n�X��³�µmr¡�«n��Kq�n±³L~½´kr¾��rO�n±³L~½´k����YqÅK
µn}�m´k��n±K��,Èzkry����]�,�����,������³�qmL/�¶/_´X�Kq��/¾ª¢W�°/½K�,¶¾¢©L�³�¶¾��L}

µmr¡�×qmL�¯Kn±³L~½´k��n±K��,×³n/P�����]�,�����,�����Kq�¯L±?�¶ªOL²g�³�,�¬¸/y�qKn/��¶O
���µmr¡��ª¢�YqÅK��n±K��,×³Kmr����]�,�����,�������¯´±L/��qm�L±t©Kn©³��Lh©K�«n��µL¥n½m

¯´±L��³�¶X�r¥�qKr��{r½pS�mq´�È±n��µmL�qm�qKp¥�����¶/O�È±n/�¯´±L/���,f½r/��q´�
VyK�µmr¡�n¾½BW�Kq�È±Ks�¶O��m´¡��Lh©K�«n��µL¥n½m���¯?�r¦±L/~±�,¶/½r�±�°/½K�{r½pS

�VyK¯´±L��¶¡�VyK�µmKm�r[K�N¾WrW�f¾h��Nz±�¶O�qKp¥���ÈX/yrSry�¶ªJ/z�V/¸_�°½nO
�VyK�µn~±�°¾¾PW�È�´�g��OL²�qm�¯L¡m´¡�°½K�/¢±���,°zgn¾y�,ÈLK����]�,����,������ �

�L/²O�,V/���È�L/²�§L®�K�ML¢WqK�¨¾©m�¶O�È�¾P��qnS��y´W�¨���ÈXyrSry�V¾gÆ�
�µmL��Æ�rO�������qL�W�³�È±n�¯´±L��µmL/�L/O������,µn/½mr¥�Nª/y�È±n/�¯´±L/�

�µL/¦½L_�§t/©tW�¨/¾©m�¶/O�°½n/©K³�¶/O�È/�¾P��¨/���ÈXyrSry�¶±´¥r·�×L��K�¶¢²½K�°®�
�VyK�¨���Vhª���©Ll�,¯L~½K�×r½pS�V¾©´Jz�«n��³�È�L®X_K��,ÈLK�³�È½L�������,

]����,������¯´±L��U´¢y�¶O�¶_´W�LO�K�,�m´/¡�¶/O�qr/��m³q³�sK�×r¾¥´/ª_�³�qKp¥�°/½
qKp¥K³�,�r}�¬¡Lg�¶O�¬¸�È�����³�V/½Å³�°¾/O�r/�L��×L/¸���È/krO�V/¸_�°½nO�-mmr¥
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µn/}�¨/½L�� ¾¢�W�,V±L�g�n±K������L/_�¬¡L/g�L/O�Kq�¨/���V/½Å³�³���¶X/z±Km��½Kr/~©K��n±K
��,È±L¦½LTª¥����]�,�����,�������«n/��¨/¾©m�¶O�È�¾P��qmL�³�qnS�V½Å³�«n��LO�q´Ot�¬¢g

[�³�È�r}�Nz±���hW«L/K�V/½Å³�U´Pņ ��,È½L/P�LP�����]�,����,������³��r/}�¬¡L/g�³
mqKm�×qL¥sLy�,VP¾��r���qm�¯L~½K�µn²½L®±���N/�±�L/O�Kq�|½´/k�V/½Å³�,�r}�¬¡Lg

�¬¾���L/k�È/©³�¯³nO�§L��K�MLO�sK���µm´/®±�§L/®�K��,°/zgn¾y�,ÈL/K����]�,����,������³
±n/�V¾©´J/z�³�N¾P/zW�µn/�L��ML/O�sK�Kq�È/�¾P��°½n©K³�³�¶/��±�V/kKmrS�¶/O�VP/z±�È

È�«Kt©K�¨���×qKn¸¦±����n²¡��,°zgn¾y�,ÈLK����]�,����,������°¾/¾�W�«n/��mqK´/�qm�ÈXg
È�µL¥mKm�,�m´¡�ÈXyrSry��¾ª¢W��V/¸_�×r®X/z�V/kKmrS�¶/O��ª¢�Kq�L¸±?�n±K´W

¶²½t·�°¾BW�����n²¡�¨���×qKn¸¦±�×L·��,ÈLK�³�È½L������]�,����,������ �

ʵ	˨ʴ	ʵ˨
čĚį˨ĵĚģ˨ōÝʭď˨Ŕý˨äĄğĚÏĚğ˨ĪŰŘŀă˨ŗ˨äĸŞþį˨ęĖÏ˨ľŞŋÞă˨ŌĖķ˨ŔŰĚĴő˨ŔŊĕù˨˨

sK�xS�m´}�r¡o�¯L~½K�¶©mK�mqKm�Uq³r��,µL¥n½m�°½K�¯LPgL��UKr�±�r½r�W�³�¯L¾O�� �

ľŊù˨ʲĵŗĚĤŎʭő˨üĠő˨ěù˨üĠő˨ęʭćí˨äŀő˨ ˨

�ÈP/z±��L/PWqK�m´/_³�«n/��,n/±sr��r/O�È/�¾P��qn/S�V½Å³�È�±�¶©mK�°½rX®¸�sK�È¢½
VyK���¯L¸¾���ÈkrO�qm��³r/~�N/z±�qL/[?�È/�±�¶O�n�X��,q´¡p�¨¾©m�¶O�mL²XyK�LO�¶¾LK

�µn}�È�¾P��¯L¡m´¡��,ÈªL�����]�,�����,������°Xz±Km�¶¾LK�N·p�×q³r��t¾±�ÈkrO�³
µm´®±�«Æ�K�°¢®�Kq��´�´�°½K��n±K��,È/�`±����]�,������,������sK�È/¢½�¯L/~½K��/PW�¶O�³

V½Å³�qL�h±K�LO�È±n��´�g�°¾�©D��Kq�È/�r��qn/S�V¾gÆ/��,�³r/~�n/±sr��r/O�qnS
�µmKm�qKr��¶}nk�mq´��m´¡�rO�V½Å³�V¸_���¯?�³��¶X�r½pT±�Kq�����/ª¢�Kq��r/}�¬¡Lg�³

�VyK�µm´®±�¬¾��°¾¾�W�¶O��,ÈLK�������,�������V/¾O�sK��m´/¡�¶/��±�°¾B/W�r/¦½m�È/krO
���¡�f©L��³�mL¸±�°½K�x¾yBW�×L²O�³�V¾·L�LO���K´�Kq�§L®©K¶Xz±Km��m´��n±K��È~�r����,È/�`±

����]�,�����,������ �
�¨·K�¯L¸¾������³�¶X/z±Km�³K�M´�²�È�³�³�qnS�qm�r�h²�Kq�n±sr��rO�V½Å³�t¾±�V²y

¯?�µmKm�qKr��mn�X��¾ª¢W�³��´�g�B~²�Kq��¨¾©m�¶O�Kq�È�¾P��qnS�V½Å³�V¸_�°½nO�-n±K
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q�qmL�V½Å³�È�±�¨¾©m�³�µmr¡�mq�,ÈPz±��LPWqK�È�±�ÆXkK�K��r¾On/W�«n/��³�¯L/¸¾���r�±
�Kq�«sÅ�ULKn/�K�L/W�µn/}�qKp/¥K³��r/}�¬¡L/g�¶O�Kq�¨���V¾©´Jz�³�¶Xz±Km�qmL�°X}Km

�n·m�«L`±K�³K�§K´K���g�V¸_��°/OK����,µsL/����]�,�����,�������¶/¾�²g��/y´W�µL¥n/½m�°/½K
�����,È±L//yL¡����]�,�����,�����¶//¾¢©L�,��,×³n//P�����]�,�����,�����,¶¾��L//}�È//krO��,È²¾Or//}

����]�,�����,����¯?�,§L/®XgK� /½�r/¡o�LO�t¾±�¶ªOL²g�³�VyK�µn}�¶X�r½pS�¶X�r½pS�Kq��n/±K
��,È/yn�����]�,�����,����µm´®±�«Æ/�K�0LXgKr/��t¾±�¯L±Kn�´�g��N/z±�qL/[?�sK�V/½Å³�n/±K

�VyK��³r~��,ÈLK�³�È½L������]�,����,������qL/[?�N/WrW�,�³r/~�Nz±�È�±�LO�³�t/¾±�¯?
È�È�X²�m´}�� �

û˨ʲäĴŀŊ˨˛ŞŊĕ˨ĕŘċŗ˨ŌĖķ˨ ˨

�N·Kp/�¯L/¸¾���³�¶X/}Kn±�m´/_³�È�Lk�V½K³q�,È�¾P��n±sr��ÈXyrSry��´�´�qm
µn~±�¶ªJz�°½K��r�X�,�ªXl�n±K������«qL¢����,×sKr¾/}����]�,�����,�������¶/O�°¾ª½L/��r/�²�sK

°X�L½�¯L½r_�mq´�qm�È�Lk�V½K³q�¶¡�È½L`±?�sK�,µL¥n½m�°½K���³r/~�¯Kn/±sr��«L¢gK
V/z¾±�¯L/z¢½�L¸±?��´�g�³��¾©L¢W�¯L¾O�¶O��_Kq�«L¢gK�,mqKn±�m´_³�L±t©Kn©³�¶O�VPz±��

¶O��¬/¢g�³�¶X~¥�È�±�L±t©Kn©³�sK�UL½K³q�m´_³�«n��¨¾©m�¶O��³r~�n©³�«L¢gK�Èª¡�q´�
È��~¡�,¶¾ª®��§´�K�¶O�¶�_Kr�LO�¶ªJz�m´}�� �

ĉ˨ʲĂŰťŗ˨ŌĖķ˨˛ħù˨ ˨

¶ªJz�qm�µL¥r·�È½K��m´/®±�¶�_Kr�¶¾ª®��§´�K�¶O�n½LO�,n}LO�¶X}Kn±�m´_³�È��©�¨¾©m
mr/¡��l~�,�´�´�¯?�¶O�VPz±�Kq��l}��¾ª¢W�¯K´XO�LW���¶/©mK�¯Kn/���¶/O�¶/_´W�L/O

È�×qL_�V½Å³�«n��¨�K�,L±t©Kn©³�rO�È±Ks�V½Å³��´�´�qm�È½K³q��¶/¢²½K�r/¦�m´/}
�m´}�VOL[�¯?��Æk��«qL/¢����,×sKr¾/}����]�,�����,����,È/�Kr±�-����]�,������,������,È/krO

�µmr¡�VOL[�,VIKrO�¨�K�LO�Kq�¶��±�VkKmrS�¶O�È±Ks��¾ª¢W�«n������,qn/�����]�,�����,�����
�°/½K�qm��³r/~�n/©³�«L/¢gK�¯L/½r_�³�¶/©mK�UL/´®��¶O�¶�_Kr�Vh��«n��¶O�n�X��³

µn}�¯Kn±sr��n±K����� �
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�n±sr��³�L±t©Kn©³�«L¢gK�ÈL®W�È±L�L�«´gr��³r~�Ĭ�¨/¾©m�L/O�¶/¡�ÈL¢gK�t_�¶O
n²}LO�µn}�L²\XyK��Lk�È�r}�ĬV/yK�¶Xz±Km�¯Lz¢½�Kq���µn/�L��V/yK�n/�X��×³��n/©´©K

r`h©K�r·L�ª©�³�{Kr�ª©��°OK��,¶½´OLO����]�,���,����,È²¾ª¡�-����]�,���,������UL/�Æ�K�ÈL®W�rO
È�V´¢g�,¶©mK��n²¡�«qL¢��,×sKr¾}����]�,��,������n/�±�qm�È©³��V/yK�µn/}�¶/X�¥�¯L/~½K

È�×qL_�×mqK´�qm�q´Ot�µn�L��r·L/��L/½�V/yK�r/z®·�×Kr/O�¶/��±�¬¾±Kn±�¶¡�m´}���¶/O
�qm�n/½mrW��r/��qm�,�qL}�³�U´P[�¶±�VyK�ULP[K�«L��¶O��´Or�µn�L��°½K�r¦½m�UqLP�
�n/±sr��«L/¢gK�mL/hWK�¨/�K�°½KrOL/²O�-V/yK�µmr/¡�«n/��Kq�{Kr��NgL��,¨���MLzX±K

r~L±�³��³r~°½K�sK�-VyK�¨¾©m�n�L���³��n/±sr��°¾O�«L¢gK�mLhWK�«n��rO�n½LO�Kq�¨�K�³q
�n/}LO�¶X/}Km�m´_³�È�Lk�¨¾©m�¶¢²½K�r¦�mqKp¥��³r~L±�³��³r~�«qL¢��,×sKr¾/}�����,

]�����,��������È®±�V½K³q�°½K�sK��]KrlX/yK�UL/´®��sK�Kq�L±t©Kn©³�¶O��_Kq�«L¢gK�¯K´W
½Å³�«n��¨�K�°½KrOL²O�-m´®±È�L�X�K�V�n}LO�¶X}Kn±�ÈX½Å³�L±t©Kn©³�rO�È±Ks�¶¡�n²¡�� �

ʵ	˨ʴ	ʶ˨
ĵĚģ˨ōÝʭď˨Ŕý˨äĄğĚÏĚğ˨ĪŰŘŀă˨ŗ˨äĸŞþį˨ęĖÏ˨ľŞŋÞă˨ŌĖķ˨ŔŰĚĴő˨ŔŊĕù˨Ėńő˨˨

�ÈyqrO�mq´�L¸±?�n�±�¶©L��¶KmK�qm�³�µm´P±�L¸����¾�m�UÅL¢}K�sK�¯´��,¨½Åm�°½K
V�r¥�n·K´k�qKr��� �

ľŊù˨ʲ˨ŏùŘŒķ˨āŘþćˈĖŊŗ˨ˇŞþį˨ĖőěĚĿ˨Ěýäĸ˨ ˨

µn®��sK�È¢½��¯K´²��È�±�,Nz±�mL`½K�«n��¶©mK�°½rW�n©³���°¾/²c�r/O�L/²O�³�V/yK�µm´O
�¶X�r½pT±�Kq�qnS�V½Å³�n²±L��³r~�Nz±�qL[?�ÈkrO�¶¡�VyK�È©ÅnXyK����,¯?�¶/O�VP/z±�³

µmr¡��L®_K�×L�mK��n±K��È½LP�LP�����,¬¾/¢g����]�,����,�������,¨/½o�¨/½Åm�¶/O�È©ÅnX/yK�°¾²c
{r½pS�¨OL��Vz¾±���f½r/�W�³�mqKn/±�×qL¥sL/y�,V/�©�¨/·K�«Æ/¡�LO�,�´��§ÅnXyK�0Å³K

�§L®�XyK�Vh��rO�V©Åm�,¯L±?�n©³���mqKm�È�¾P��n±sr��rO��¶������¨·K����,V¾O�������,������� �
¯?�³�¶X/}Km��qL/�W�,rPX��Z½mLgK�LO�q´¡p�×L�mK�0L¾±L[�È®±�n/¾½BW�Kq����°½KrOL/²O�-n/²¡

�°½K�qm�¶g³r��UL½K³q��´�´��,ÈªL�rg����]�,������,�����µm´/O�YqK´W�«n��rO�r�L±�,
�«Æ/¡�qm�q´¡p/�¶/©mK�V/yK�È¸½n/O�-V/yK�]qL/k�¶©mK�°½K�§´®}�sK�,Nz±�qL[?�r½Ly�³
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µqL}K�,¯L¸¾���¶®·�qm�Nz±�qL[?�¶O�×K���/±�¨/¾©m�¶/O�,L/¸±?��´/�´�¶¢ªO�mqKn±�«L¢gK�×
rX}K�¨�K�¨¾©m�¶O�qL[?�r¦½m�³�VyK�YqK´W������LkÈ�Kn/¾S�¯L/½r_�«L¢gK��K��n/²¡

��¶������¨·K����,V¾O����]�,������,�����UL/�Æ�K�¶/O�VP/z±�,¶/¾LK�¯L/¸¾���È/krO�V/¸_�°½nO�-
¯?�³�µm´®±�n½mrW�¶g³r��¶X�r½pT±�Kq��n±K��È½LP�LP�����,¬¾¢g����]�,����,������ �

�L�WK�×L�mK�0L\©L[�µL¥n½m�¨¾©m�¶O�¯L¸¾���r�±�¯m´O�È¡qn�³��©Ll�×L·��¨OL��,�L®_K
�¶/X�r¦±�qKr/��mL²X/yK�mq´/�,¶/¾LK�¯L¸¾���«Æ¡�qm�¨¾©m�°½K�,V¸_�°½nO�-Vz¾±�{r½pS

�����,È//¡r¡����]�,������,����,ÈªL//��-����]�,�����,�����¯?�¯m´//O�È¡qn//�¨//¾©m�¶//O�³��mq�Kq
µmr¡��n±K��,ÈI´k�������,������ �

û˨ʲĵŗĚĤŎ˨üĠő˨Ŕý˨üĠő˨ęʭćí˨ęʭĨĐőù˨˛ŞŊĕ˨Ėńő˨ ˨

�¶O�°¾ª½L��n/±sr��qm�N/z±�qL/[?�¯L/½r_�¶/O�mL²XyK�LO�È�¾P��qnS�V¾©´Jz�«n��µL¥n½m
¶X�r½pT±�Kq�È�¾P��qnS�ÈXyrSry�,�³r~�n±K��V/yK�¶/~�L²�¨OL��¨¾©m�³m�¶O��´��µL¥n½m��

¯?�³�¶X/}Kn±�×qL¥sLy�,�ªXl�UL½K³q�mL��LO�¶½r�±�°½K�0Å³K�È®±�n/¾½BW�Kq�n/²¡���°®/�
b¾·�¶¢²½K�L�h±K�rO�Èª¾©m�¶±´¥�mqKn±�m´_³��³r~�Nz±�rO�×r¸��V½Å³�q��,È/_r¥�����,

��������¯K´²��¯m´O�È�r��LO��³r~�¯L¡m´¡�qm�Nz±�qL[?�qL�h±K�0L¾±L[�n©³���×qL¥sL/y
mqKm��qL�W�L¸���r¾OL�W�LO�³�¶X}Kn±���µm´/O�YqK´/W��´�´�È�±�mn�qm�L¸²W�¶g³r��¶©mK

Nz±�È�±�L½�ULP[K�LO�È�LPWqK�³�«sÆW�,¶©mK�°½K�³�q´¸~�×´P±�V½K³q�ÈXg�-n±qKn±��n/©´©K
r`h©K�r·L�ª©�³�{Kr�ª©���b¾·�³�µm´O�{Kr��µqLK�¯L¾O�mn�qm��������È/�±�r/O�È/X©Åm�¶/±´¥

�V/yK��´¢/~�mqK´/�qm�]³s�¶/O�¨����Lh©K�,¯?�mL��¶¢ªO�¶X}Kn±�Nz±���/}L¡����,L/��©K

����]�,�����,������ �

ʵ	˨ʵ˨
ĖőěĚĿ˨äĄğĚÏĚğ˨Ŕý˨ĂþĠő˨äĸŞþį˨ęĖÏ˨ľŞŋÞă˨äĸŞþį˨ ˨

VyK�µn}�¶IKqK�¶�¾}�×L¸���ÈkrO��y´W�t¾±�¶½r�±�°½K���UKr/�±�er��¶O�KnXOK�¶KmK�qm
È�¶XkKmrS�¶½r�±�°½K�¶O�°¾ª½L���È/yqrO�³�n�±�mq´�0LP�L�X�³�er��¯L~½K�¶©mK�xTy�³�m´}

V�r¥�n·K´k�qKr��� �
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ʵ	˨ʵ	ʴ˨
äĸŞþį˨ĖőěĚĿ˨äĄğĚÏĚğ˨Ŕý˨ĂþĠő˨äĸŞþį˨ęĖÏ˨ľŞŋÞă˨ŔŰĚĴő˨čĚį˨˨

¸¾���ÈkrO¶X/z±Km�È�r��qnS�¶_´X�Kq�L±t©Kn©³�V±L�g�³�V½Å³�,¶¾LK�¯L���¨/�L�����,È/±Kr¢²©

�������,������¯?�³�µmr¡�mKn//®ª��È�r//}�N//_K³�Kq��n//±K��«qL//¢����,×sKr¾//}����]�,����,������
�µn}�¨½L��V½Å³�¯B}�,È�¾P��qnS�×KrO�¯L~½K��«qL¢����,×sKr¾}����]�,����,������V±L/�g�³

�¨����«qL¢����,×sKr¾}����]�,����,������È¥n±s�¶²½t·�°¾BW�V¾©´Jz�³��È/~�r����,È/�`±�����,�

]����,�����¶Xz±Km�×³�¶_´X�Kq�¶X�¥�°¾²d®·�³�n±K��ÈXyrSry�qm�È�±L�L¸±?�Nz±�È�±�n±K
�Vz¾±��m´¡��«qL¢����,×sKr¾/}����]�,����,�������Kq�L/S�¯L±Kn/�´�g�sK�È/¢½�,¯L/~½K��/PW�¶/O

�µmL¸±�rWKr��n_�¶O�Kq��m´¡�ÈXyrSry�V3®5y�,¯LzgK�µn�L��³�¶©mK�UL�Æ�K�¶O�mL²XyK�LO�³
�VyK�µmKm�V½Kry�¬·�×qnS��,ÈLK�³�È½L������]�,����,������¶©mK�r¡o�¶O�¶KmK�qm��¶/¡�È½K

È�n/}�n/·K´k�¶/XkKmrS�m´/®±�«Æ/�K�¶½r�±�°½K�sK��L�m�qm�¯K´W���,¶/½r�±�°/½K�¶/O�°¾ª½L/�
�g�³�V½Å³�°¾O�È¢¾¢�Wµm´®±�µmL�XyK�¯LA´W�¯K´²��³m�r·�sK�³�µmr¢±�V±L�n±K���L/O�°¢©

n²½L®±�r�±qL¸�K��¾�m�´h±�¶O�LW�¶X}Km�Uq³r��,¯K´²��³m�°½K�×´·L�U³L�W�¶O�¶_´W�� �

ʵ	˨ʵ	ʵ˨
äĸŞþį˨ĖőěĚĿ˨äĄğĚÏĚğ˨Ŕý˨äĸŞþį˨ęĖÏ˨ľŞŋÞă˨ŔŰĚĴő˨ŔŊĕù˨ŏʭŞý˨˨

¶©mK�¶O�¶½r�±�°½K�¶O�°¾ª½L���µm´®±�mL²XyK�¨½o��qm�¶¡�n±Kn}�n²·K´k�¯L¾O�¶KmK�� �

ľŊù˨ʲ˨ŏùŘŒķ˨ŁŦįùˈĖŊŗ˨ˇäĸŞþį˨ĖőěĚĿ˨Ěý˨ ˨

�¯K´²���Æ�K�ÈkrO�n/©³���³�µm´/®±�È/�ªW�È/��©�¨/¾©m�¶/OL\�¶/O�Kq�È/�¾P��n/±sr��r/O
¶X�¥��×KrO�¶¾�r}�V�¾�g�m´_³�«n��¨¾©m�¶O�n±K�n/©³��¯L/¡m´¡�r/O�¯K´/²��°/½K��Æ/�K�,

³r/~�¯Kn/±sr��«L/¢gK�¯L/½r_�Z/�LO�³�µm´/O�f¾h��È�¾P�È�L/¸±?�r/O����r/¦�,mmr/¥
�n}LO�µn}�L²\XyK��Lk��±�NPy�¶O�¶¡�×mqK´��,ÈI´/k����]�,������,���³������t¾±�L±t©Kn©³

È�M´zh�n©³�0L�r���m´}��,ÈI´k����]�,�����,������ �
VyK� ½u´©´½t¾��°½n©K³�n±sr��,�r��qm�,È�¾P��n±sr����L/½?�¶/¡�V/yK�°½K�|yrS

n±sr��rO�L¸±?�¶©mK�³�È�r}�«L¢gK�È�qLO� ½u´©´½t¾���¶/O�sL/¾±�«L/¢gK�NWrW�×KrO�L½�m´}
�×r¦½m��r}�sKrgKĬVyK�n©´�V¾�³r~��r}�¯?�¶¡�Ĭ�È�r/}�¨/¾©m�r¥K�.VyK�sL¾±
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�n/·K´k�]qL/k�¶/©mK��´/�´�sK�0KnP�W�È�¾P��n±sr��,n}LO�¶X}Km�m´_³��r}�°½K�qLPX�K�rO
�³�n²X/z·�¶/¾�r��UL�´/�´�,«L¢gK�UL�´�´�¶¡�È½L`±?�sK�LK�n}�Kq��´/�´�×L/²�

È�°¾¾�W��r��È�n/±sr���Æ�K�, ½u´©´½t¾��n±sr��rO�0L�r��³�n²¡��¨L/}�«L/¢gK�,m´/}
�n}�n·K´k�t¾±��´�´�°½K��,qn�����]�,������,���������°¾/²c�m´/_³�r/O�Èª¾©m�¶¡�§Lg

µm´O�¶/��±�NgL/��¶/¡�qmL/�³�qn/S�¶/O�t¾±�È�¾P��n±sr��,mqKn±�m´_³�È�r}���/hª�n/±K
È��K�qm�³�m´}�È/�Lk�¨/¾©m�¶/¢²½K�r/¦�n/}�n/·K´k�N/WrX�t/¾±�³K�r/O�«L¢gK�¶¾ª¡�¨

n}LO�¶X}Km�m´_³�¯?��ÆkrO�� �

û˨ʲ˛ŀį˨ĂĐŋĨŎ˨ŐŞŎðă˨ęĕ˨äĸŞþį˨ęĖÏ˨ĂŰŘŊŗù˨ ˨

�¯L/¡qK�°½r/X®¸�sK�,¨���ÈXyrSry�¯Kq³m�«L®W�qm��m´¡�Vhª��³���L²�V½L�q
r/¾¥�«L/`±K�«sÅ�ULKn/�K�,r�²��°½K�´WrS�qm�LW�µm´O�¨���rO�ÈXyrSrym���×L/¸���È/krO
�µmr¡��L®_K�×L�mK�,VyrSry�ULKn�K�qm�Vhª��pkK�¶O�VPz±�¶¾LK���¯?�³��×q³r��Kq

¶Xz±Km��n±K��,ÈªL/�����]�,�����,��������l/}�UL�r/�W�µrX/z¥�¶�/yK³�¶/O�q´/Ot�¬/¢g
�´/WrS�qm�L/¸²W�¯?�q´/�[�³�m³n/g�³�¶X/}Km�Uq³r/��,�m´/¡�r/`g�¨/¾©m�¶/O�VyrSry

��l~��m´¡�Vhª��UL�KrÈ�mmr¥��¶X�¥�¶¡�VyK�V¸_�°½nO��¬¾��UL�r�W�n±K
�¶�P��³�V��²�Nª_��L²�rO�n½LO�Vhª����V/½L�q�«n/��Uq´/��qm�³�mmr/¥�qK´X/yK

�n/}�n/·K´k�mKr/½K�n/_K³�,¯L/±?�§L/®�K�,q´¡p/�q´K��,È/y´�����]�,����,�������V/½L�q
È�ML`½K�¨���Vhª��/z©m�¶/¡�n}LO�Èz¡�qL¾XkK�qm�×³�ÈXyrSry�q´K�n½L®±�×³�s´

n}LO�¶X}Km�V¾®·K�³K�×KrO��m´¡�V}´±ry�³�µm´O���×s´/z©m�°/½K�V/yK�°¢®�¶cr¥K
È�r�±�¶O�LK�n²¡��n��×mn�X�mKr�K�mq´�qm��³�È/¢½mt±��L/h©�¶/O�È�¾P��°½n©K³�nyq

�×rX/~¾O�V¾©´J/z�,µL/²¥�wL/zgK�m´/_³�¨/¾©m�¶/O�LzO�¶c�³�n²}LO�V½´©³K�×KqKm�VOKr�
¾OrW�×KrO�³�¶Xz±Km�m´k�¶_´Xn²½L®±��³r��×rX~¾O�×ur±K�×n±sr��°¾²c�V�� �

ĉ˨ʲŌʭÞďù˨ŗ˨ŁŘńď˨ãŗʭĠă˨˛ħù˨ ˨

�n/¾¡BW�mq´/�¬½r/¡�¯?r���ªXl�UL½?�qm�«L¢gK�qm�mKr�K��KrX}K�³�UK³Lz�¨�K
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�VyK�¶X�r¥�qKr���,UKr`g���,µnIL�-���¶O�³��«L/¢gK��LP²X/yK�qm�È¸���¬ªz�¨�K� ½�¯K´²�
�VyK�¶X�r¥�qKr��L¸���{r½pS�mq´�²¾IL/±�,È�������,�������qL/[?��/¾®_�,q´¡p�¨�K�rO�L²O

Nz±��¶O�YqK´W�×L²\XyK��NWrX�È�r��Nz±�rO�È/����mmr/¥���,¶/¾LK�¯L/¸¾���V/¸_�°½n/O
��rX/~�Vhª/��V/½L�q�³�¶��±�,V±L�g�UL�´�´�qm�Kq�È�¾P��³��³r~�¯L¡m´¡

�µn~±�¨½L��×t½L®W�L¸±?�°¾O�³�¶Xz±Km�����,È±L/¦½LTª¥����]�,�����,���-��«qL/¢����,×sKr¾/}����]�,��,

�������¶²½t·�°¾BW�V¾©´Jz�³�µmr¡�È/�¾P��qn/S�¶/_´X�Kq�¨/���È¥n/±s�×K��n/±K��«qL/¢

����,×sKr¾/}����]�,����,�������«L/¢gK�¯L/½r_�¶/O��´²�Kq�V±L�g�¬¢g�×Kr_K�,r¦½m�ÈkrO
�n©³��¶Xz±Km�È�¾P��n±sr��rO��n±K��,V`¸O����]�,�����,����V/½Å³�t¾±�ÈkrO�-��qn/S�×r/¸�

¶²½t·�¨�¢X�¯L~½K�³�VOL[�Kq�¨���rO�È�¾P��µm´®±�È/�r��¨/���È¥n/±s�×qL_�×L·��n/±K
��,È½´/k����]�,�����,������¨·K�×L¸���ÈkrO����,Kq�³K�È/�³�³�qnS�V½Å³�Èª�K�¨¾©m�,V²y

�VP/z±�Kq�¯Kn±³L/~½´k�V½Å³�,¶©mK�°½K�¶O�mL²XyK�LO�³�¶Xz±Km�³K�mL½s�V��}�³�r¾OnW�§L®¡
sr��¶Oµmr¡�È�±�n±�¶X/z±Km�³K�È�³�³�qnS�qm�r�h²�Kq�V3®5y�°½K�³�n±K��n±K��,È/�ª½s�����,�

]����,������V/OL[�n/±sr��r/O�È/�¾P��qn/S�ÈX/yrSry�,«L/¢gK�×³LzW�¨�K�¶O�mL²XyK�LO�¶¡
È�mmr¥�� �

ĕ˨ʲŦńķ˨˫ĚŞğ˨ ˨

VyK�Æ���µr¾y�,n±sr��¨OL��qm�È�r��°½n©K³�V¾©´Jz�¶O�°¾ª½L��¶©mK�sK�È¢½���ÈkrO
��È/�¾ª¢W�°¾/²c�¶±K´X/~S�³�¶Xz±Km�VOL[��L¾XgK�¨�K�rO�L²O�Kq�°½n©K³��¾ª¢W�r�L��×L¸�

µm´®±�È�r��Æ���µr¾y�,Kq�n±K���¶/O��/¾ª¢W�³�¶/��±�V/kKmrS�r/O�Æ���µr¾y�qKr�XyK�¯L~½K
È�r�Xz�t¾±�¶®IK�r���LW�Kq�¯?�³�¶Xz±Km�VOL[�Kq�V±L�g��n²±Km��«qL/¢����,×sKr¾/}����]�,���,

���������n/±sr��«L/¢gK�³�µm´/O�q´¡p/�µr¾/y�n/½D�,¶�r/~X��r��µL¥n½m�¶¢²½K�°®�
È�NWrX�,Èª���°¾²c�rO�Kq��³r~�n±Km�� �

ˮ˨˨ʲōŋĳ˨äŀő˨ŗ˨ĂŊùĖķ˨˛ħù˨ ˨

�³�V©Kn/��¨/�K�,�³r/~�¯Kn/±sr��LO�L±s�sK�n©´X�¯Kn±sr��«L¢gK�×³LzW�¶©mK�sK�È¢½

http://www.jf.isca.ac.ir


ʵʷ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

VyK��L�±K��Kr/��n/¾¡BW�mq´/�¯?r/���/ªXl�UL/½?�qm�q´¡p�¨�K�³�V/yK�¶/X�r¥�q
�«L/`±K�¨®��¶O�VPz±�¯Kr¦½m�³�VyK�¨���¯?�N¢Wr�µn¸��¶O��l}�r·�¨®��V¾©´Jz

�n/±qKn±�×n/¸�W�³�V¾©´Jz�,¶X�r¥��,«L/�±K����,>Kr/yK�-���,r�L/��-�����V¾�/�³�,¯?�r/O�¯³t/�K
�r/��LK�-VyK�¶X~¥�¯L~½K�sK��´�g�ÈkrO�Nªy�Z�LO�È©L��K�°¾²c�È�´�g��¯?�sK�r�±

�¶¡�È�´�g�¶Xym¶X/~¥�«³r/h�L/¸±?�sK�È/�¾P��§L/��K�,°�X�È�r}�¨¾©m�¶O��¶/±´¥r·�-n±K
È�È�ªW�¬ª���½mL��sK�|½´k�È�¾P���´�g�sK�¨���V¾³rh��¯?r/��UL½?�LO�¶¡�m´}

�¬½r¡��,�¸¡����Vz¾±�qL¥sLy�¯Lz±K��´�g�³�¨���¬¢g�,��×´y´����,Èª¾OmqK�������,����� �

ŗ˨ʲĖŎ˨ĂŞŊŘøĠŎ˨ãʭŒþŎ˨Ěý˨äĸŞþį˨ęĖÏ˨äĄğĚÏĚğäĸŞþį˨ĖŖĸă˨ŔŰĚĴő˨ʭŰ˨äő˨ ˨

�Kq�NP/y�|/�±�×n/±sr��°¾/²c�mL/`½K�³�n/©´W�qm�È/�¾P��qnS�m´}�¶X�¥�VyK�°¢®
�³K�µn/¸��rO��³r~L±�¶�OKq�sK�µn}�n©´X�n±sr��sK�N�Kr�¶O��¾ª¢W�°½KrOL²O�³�VyK�¶X}Km

m´O�n·K´k���È/±Ks�È�ÆkK�V¾©´Jz�mL`½K�NPy�Kq�¨���UmÅ³�qm�°½n©K³�V¾PPy�,ÈkrO
OKrO�qm¶²½t·�r�¶Xz±Km�×qKn¸¦±�×L·��n±K��,n¾®h©KnP��n®gK�������,«�������V¾©´J/z�mq´/�qm

�V¾©´J/z�,¯L±Kn/�´�g�È/krO�-mqKm�m´/_³�r/�±��ÆX/kK�¯L±Kn/�´�g�°¾O�qm�È�¾P��qnS
µmKm�qKr��È�¾P��°½´OK�µn¸��rO�N¾PzW�MLO�sK�Kq�È�¾P��¨���V±L�g��n±K��,ÈL/K����]�,��,

������®��r¦½m�ÈkrO�-�È/�¾P��n/¸�W�×Kr/_K�¶/O�qnS�«Kt©K�¶O�n�X��,N¾PzW�¶½r�±�mq�°
µn}�¨���È¥n±s�¶²½t·�VkKmrS�rO�È²P�m´k�n±K�����,¯L½s´WL¡����]�,����,������ �

�n/±sr��¶/��±�V/kKmrS��´/�´�,È�¾P��n±sr��rO�qnS�°X}Km�V½Å³�UL�r�X�sK�È¢½
VyK��¶²½t·�¨¾®hW��×qKn¸¦±�×L·Ĭ¶²½t·�,¶��±�sK�¬�K�q�×L·�³�V/P�Kr�,×qKn¸¦±�¶O��_K

ÈX//yrSry�Ĭ�r//O�NP//y�r//¾���°//½K�sK�-V//z¾±�µn//�L��L//O��OL//���³�V±L//�g�¶//O��//¾ª¢W�³q
�r/O�È²XP�È±n�V¾©´Jz�MLO�sK�×n±sr��°¾²c�]LXh½L�r½Ly�³�¶��±�VkKmrS�³�×qKn¸¦±

�VyK�È�¾P��qnS�µn¸��rO�r¾��W�]�,°/zgn¾y�,ÈLK����,�����¯L±Kn/�´�g�sK�È¢½�°¾²d®·�-
Jz¶²½t·�°¾BW�rOKrO�qm�È�¾P��qnS�V¾©´��È/�¾P��n/¸�W�×L/²P�r/O�Kq��m´/¡�×qL_�×L·

�µmr¡�×qKn¸¦±�³�ÈXyrSry�¶O��ª¢�Kq�qnS�³�¶Xz±Km���VyK���¬¾/yrW�LO�µm´®±�{ÆW�¯L~½K
�qm�Kq�V¾©´J/z�°/½K�,ÈOL/¢WqK�µL/²¥�r/OKrO�qm�È�¾P��n±sr��qmL�³�qnS�È�ÆkK�V¾©´Jz
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Kn_³�¶¡�mrPO�È²½ 5m�N©L�È�V¾®/yq�¶/O�Kq�¯?�È�ÆkK�³�È´®��¯��¨/����/g�³�n/yL²}
�mq³?�È/�¾P���´/�g�µr/s�qm�Kq�È�¾P��°½n©K³�rO��³r~L±��,¯L/½s´WL¡����]�,����,������³

�°/½m�¶/O�Kq�È/�¾P��°/½m�×L/�³�¶O�n¸�W�×Kr_K�,L·mKmqKr��È´®��n�K´��¶O�mL²XyK�LO�xTy
�n²²¡�¨½nPW�È�´�g��,¯L½s´WL¡����]�,����,�����³�°½nO��f½r/��n/¸�W�mL²X/yK�¶O�Kq�mr�¯Ly

¶//²½t·�V//kKmrS�¶//O�«´//¢h�¶X//}Km�m´//_³�×³�³�È//�¾P��qmL//�°¾//O�¶//¡�È²®//��L//½��L·
msLy��,¯L½s´WL¡����]�,����,������ �

ʵ	˨ʵ	ʶ˨
äĸŞþį˨ĖőěĚĿ˨äĄğĚÏĚğ˨Ŕý˨ęĖÏ˨ľŞŋÞă˨ŔŰĚĴő˨ŔŊĕù˨Ėńő˨˨

W�V¸_�¶¡�mqKm�m´_³�ÈWÅL¢}K�,q´¡p�µL¥n½m�¶O�°¾ª½L��¶©mK�¶O�VPz±�¶/O�rX~¾O�°¾¾P
V�r¥�n²·K´k�qKr��ÈyqrO�mq´�³�µqL}K�mqK´�¯?�� �

ľŊù˨ʲ˛ŀį˨ĂĐŋĨŎ˨ŐŞŎðă˨ęĕ˨äĸŞþį˨ęĕʭŎ˨ĂŰŘŊŗù˨ ˨

�{r½p/S�¨/OL��¨/½o�UÅL¢/}K�¨/¾©m�¶/O�qmL/�¶/O�VPz±�È�¾P��qnS�ÈXyrSry�f¾_rW
Vz¾±���r/X¸O�³�¶X/}Km�V/½´©³K�È/�¾P��qn/S�¶O�VPz±�,rX~¾O� 5V��}�³���K´��r�±�sK�qmL
È��n//±K´W�n//½L®±�°¾B//W�³�µmKm��¾l//~W�Kq��m´//¡�Vhª//��ÈO�,È//®\¾·�]�,L//W����,�����-

�{r½p/S�¨/OL��qmL/�¶/O�VP/z±�rX~¾O�V��}�V¸_�¶O�È�¾P��qnS�¶O�¯mKm�V½´©³K�°½KrOL²O
Vz¾±���³��½Kr/}�¶/O�L/²O�V/yK�°/¢®�È¡m´/¡�°¾/²c�Vhª/���¾l/~W�¶/¢²½K�¶O�r�±
�L�³K�È�r�±�¶O�,n²¡�Kn¾S�r¾¾�W�§K´gK³�½K�sK�nyqÈ®±�r/�²�°�b¾·�¯K´/W��L/½�qn/S�sK� /½

�³�m´/®±�È/�ªW�È½L/���×r/K�n½LO�Kq��´�´�¶¢ªO�-VkL²}�V½´©³K�×KqKm�Kq�È�¾P��qmL
mr¡�ÈyqrO�×mq´�Uq´��¶O�Kq�Vhª��°¾¾�W���Vhª/��¶/¡�¨/¾©m�°/½K�¶O�mL²XyK�xS

sK� ½�r·�¶O�¯mKm�V½´©³K�×KrO�,n}�n·K´k�°¾BW�rX~¾O�°½n©K³�sK� ¾Kn¡��y´W�¨���
È®±�r�±�¶O�f¾h��,ÈXyrSry�×KrO�°½n©K³�nyq�� �

V²/y�¨/·K�È\½ng��OL²�sK�ÈX½K³q�¶O�qmL�V½Å³�ULP[K�V¸_�,n¾²_�°OK�VyK�r¡o�¨OL���
                                                          � �

����6̄ A�§´yq�� Þ6ÉKŅ�rA�¬¾�±�°O�eL`²©K�¯A�rBXz½��6«A�¶X²OK�¼��L/·rA�§L/����6°·³r/A�¼/���6°¸WL/²O��� ¶/O¨/�±�sK�º/�´®`�
Ç³LX��°OK�-n¾²_�������,��������� �
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�V/yK�n¾/}q�r/zS�eL/¢±�qm�qmL�V½Å³�r¦±L¾O�¶¡�VyK�µm´®±�mL²XyK�°OK��,n/¾²_�������,�

����,È¡r¡�-����]�,������,�����UÅL¢/}K�¶©mK�°½K�¶O�mL²XyK��¶/O�mL²X/yK�0Å³K�-mqKm�×mn/�X
�¶/O�qmL/�«Kt©K�0L¾±L[�-VyK�µn~±�r¡o�È¸����OL²�qm�,n¾}q��©LO�eL¢±�mq´�qm�UL½K³q�°½K

�V/z¾±�{r½p/S�¨/OL��³�µm´O�qL¥sLyL±�È¸���n�K´��LO�]³s�¶½r¸�VkKmrS��«qL/¢����,×sKr¾/}

����]�,�����,���ÈgL/¢±�°¾²c�,¶¾LK�×L¸���sK�×qL¾zO�V¸_�°½nO�-��¶X/z±Km�È©´/���Kq
��,È±LhP/y����]�,�����,�����µmr¡�mqK³�×mn/�X�UÅL¢}K�,UL½K³q�V©Åm�¶O�VPz±�³��n/±K
��È�`±����,×qLz±K´k����]�,����,�������V/©Åm�t/¾±�m´/k��´/�´�qm�UL/½K³q�°½K�¶¢²½K�¶O�r�±

¾±��L�m�¨OL��,È�¾P��n±sr��rO�qmL�V½Å³�m´_³�qm�L¸±?�¶O�mL²XyK�,n±qKn±�ÈLWVz�� �

û˨ʲäĸŞþį˨ęĖÏ˨ľŞŋÞă˨Ěý˨Ŧńķ˨˫ĚŞğ˨ĂŊťĕ˨ŌĖķ˨ŗ˨ěùĚďù˨ŌĖķ˨ ˨

È®±�r�±�¶O�f¾h��t¾±�Æ���×L²O�³�µr¾y�¶O�mL²XyK�nyq���n/½LO�Æ���×L²O�¶O�µn²²¡�mL²XyK
n²¡�«Æ�K��¾�m�´h±�¶O�Kq�mL²XyK�È¦±´¦c��È�r�±�¶O��L`²½K�qm�,¨¾©m�°½K�¶O�°¾© 5nXz�nyq

�¬¢g�� <r~�×Æ���×L²O���<n�Kq¶X}Km�r�±�n±K���ÆXkK�¶O�¶_´W�LO��V/¾`g�×L²P�qm�L·r�±
�Æ���×L²O�sK�¬z��°½K�//¢±���,Èkr�¸�sLP¸}������/��,���������¯L/s�L/W�L/²O�°/½K�qKr®X/yK�0Å³K

�È/krO�0L/¾±L[�-V/yK�µn/~±�¶/IKqK�¯?�m´/_³�rO�Èl½qLW�¨¾©m�b¾·�³�VyK�n½mrW�mq´�¶®IK
�§´�K�¯Kn²®~±Km��qL}��²�«n��sKrgK����,È/�Kr�����]�,�����,���,È²¾IL/±�-����]�,�����,�����
�r¦½m�ÈkrO�³��qL/}��/²�sKrgK�«n�����,È±L¸�/�K����]�,���/��,����������V/¾`g�×Kr/O�Kq

¶Xz±Km�«sÅ�Æ���µr¾y�°X}Km�n±K���sK�¶/¡�×mn/�X�¶/©mK�sK�,r/�Lg�¶ªJ/z�qm�¶¡�È©Lg�qm
È�,VyK�µn}�er��°¾�©Ll�×´y��¯K´W��qL}��²���Kqm´®±� 8̈©n�� �

ĉ˨ʲäĸŞþį˨ĖŖĸă˨ŔŰĚĴő˨ʭŰ˨äőĖŎ˨ĂŞŊŘøĠŎ˨ãʭŒþŎ˨Ěý˨äĸŞþį˨ęĖÏ˨äĄğĚÏĚğ˨Ėńő˨ ˨

�-V/z¾±�{r½p/S�¨/OL��qnS�ÈXyrSry�×n�W�V¸_�UmÅ³�qm�V¾PPy�µn�L��¶O�mL²XyK
�qn/S�¯mKm�qKr/��V/½´©³K�³�¶X}Km�m´_³�¬·�È�¾P��qmL�N±L_�qm�UmÅ³�qm�V¾PPy�Kr½s

ÆO�f¾_rW�Z�LO�,¨���ÈXyrSry�V¸_Vz¾±�t½L_�0Æ���¶¡�µn}�f_r���V/yK�r¡o�¨OL�
�¶½³q�Ung³�×Aq�¶O�§ÅnXyK�¶±´¥r·�����f¾h/��,È/�¾P��qn/S�¶/O�n±sr��MLzX±K�V¸_

http://www.jf.isca.ac.ir


ʵʺ˨ ˨

 

www.jf.isca.ac.ir 

Å³
V
½

�
P�
�n±
sr
��V

±L�
g�³

È�
¾

�
Æ
yK
�¶�
��q
m

È�
K��
´�
g�³

¯K
r½

 

�¶½³q�Ung³�×Aq�qm�È�¾P��qnS�r¡o�Kr½s�-Vz¾±����qn/S�«L±�r¡o�³�µm´O�¶Pª��MLO�sK�,
�µuK³�¶d±L²c�¶X}Kn±�ÈX¾�´�k�,µqr��°½K�qm�È±Ks���µmL�qm�����±L��³�mr�rO�È±n�¯´

È��//¾P�W�¯s��m´//}��,V//�Kqs�������,�����°//½KsK��N//zX²�³m�r//·�¶//O�n//©´W�qm�V¾PP//y�³q
È�È�L/¸²W�È±n/�V¾©´J/z�×L/²P�¶/O�mL²X/yK�L/O�°¾²d®·�-m´}��sK�È/}L±�È©L/�qL/O�¯K´/W

�³�m´®±�¨¾®hW�È�¾P��°½n©K³�rO�Kq�¨���×qKn¸¦±�È©L/�°¾B/W�¶/O��/¾ª¢W��L/O�È/sÆW�,
��¶O��¾ª¢WVP�Kr���°¾B/W�L/O�VyK�°¢®�Kr½s�-mqKn±�È�¾P��µn©K³�L½�n©K³��l}��y´W

¶²½t·��×r/¦½m��l}�r·��y´W�V±L�g�³�{q³rS�³�×qKn¸¦±�,¯L~½K��y´W�L·���È/Xg
�¬¡Lg�×´y�sK�°¾¾�W�LO��n½?�¨®��¶O�t¾±�� �

Vz¾±�¶_´�t¾±�È�¾P��n¸�W�¶½r�±�¶O�mL²XyK���,È½L/�mK� 5È/�¾P�� 5°½ 5m�,¶½r�±�°½K�wLyKrO
�mKmrX/yK�×K´/�m�,¯´½n/��/y´W�n¸�W�×mKqK�×L�½K�Uq´��qm�����³�Vz¾±�¶P©L��¨OL�

�m´O�n·K´l±��´®z��µmL����È±n�¯´±L��È®±�r¦½m�UqLP��¶O�-��°/½K�¶/O�mL²X/yK�L/O�¯K´/W
¶½r�±��³�È´/®���ÆkK�,n¸�W�°½K�×L²P�Kr½s�-m´®±�q´�W�¶©n¸�X�×KrO�È½L½Kt�³��´�g

yK�¯´½n�È±Kn_³��¾©L¢WÈ®±�³�V��¶/��±�¶/P©L��qm�Kq�n±sr��,È�¾P��n¸�W�mL²XyK�¶O�¯K´W
¶²½t·�L½�mr®}��hXz�L·���¶/��±�V/kKmrS�r/O�È/²P�È²®/��n¸�W�m´_³�ULP[K�¶¢²½K�°®�

¶/O�È/z²_�{t/¾?�«L/¦²·�qm�¯s�³�mr/�L/zO�¶c�Kr½s�-VyK�§´��L±�,n±sr���È/yLyK�q´�
n²}LO�µm´®²±�¬·�q´�W�Kq�n±sr��mL`½K���r���sK�r�±�°½K�r\¡Kng�V�¥�n½LO�,�´��N©L�

È�L¸²W�È�¾P��L½�È±n�V¾©´Jz�¶O�mL²XyK�LO�¶¡�VyK��¯K´W�¶/²½t·�V/kKmrS�¶O��¾ª¢W�L·��
�¶±�m´®±�ULP[K�Kq�V±L/�g�³�V/P�Kr�¶O��¾ª¢W���L/½�V/½Å³�m´/_³���Kr/½s�-Kq�V/½Å³��

VyK�È�r}�µv½³�qL[?�³�«L¢gK�×KqKm�¶¡�VyK�È±K´²��� �

ʶ˨
˨ŁŘńď˨ĶīŘŎ˨äğęĚýŏùĚŰù˨ ˨
�¶/½³q�Ung³�×Aq�¶O�È±n�¯´±L��rO�µ³Æ��n½LO�¯Kr½K��´�g���´�ÈyqrO�q´�²�¶O����

�iq´���������V/kKmrS�t/¾±�q´~¡�È©L��¯K´½m���µmL/�r¾/z�W�qm�¯L±Kn/�´�g�����
µm´®±�¶IKqK�È�qL�X�UKr�±�È±n�¯´±L��n±K��¶X�¥�0LXgKr��ÈkrO�n/±K����sK�È/}L±�N/z±�qm

¶ªJz�,L±s�L±�¶O�×K�°¾/O�YqK´/W�L/½�³�qmL�³�qnS�V±L�g��g�L½�,ÇqnS�n_�³�MK�V½Å³�«

http://www.jf.isca.ac.ir


ʵʻ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

mqKn/±�m´/_³�,n/±sr��°½K�¶O�VPz±��L�±K�¶O�«Kt©K�L½�³�qmL�³�qnS�³�n±sr�����,×r·L/������,�

]����,�������Kq�n/±sr��r/O�È/�¾P��°½n/©K³�V±L/�g�³�V/½Å³�t/¾±�ÈL/K�°zgn¾y�rX¡m
�V//yK�¶//X�r½pT±�]�,°//zgn¾y�,ÈL//K����,�������µmK´±L//k�´//���Kq�È//�¾P��n//±sr��,×r//¦½m� �

¶O�³K�×KrO�³�¶Xz±Kn±�µn/~±�¨/½L��È�¾P��°½n©K³�rO�È�g�,×n±sr��¯K´²���n±K��,¯L/½s´WL¡�����,

]����,����¯´±L����´�r¦½m�ÈkrO��¶/��±�³�V±L/�g�,V/½Å³�¶ªJ/z�qm�Kq�È/±Kr½K�qKp/¥
�§L//y�¶//½³q�Un//g³�×Aq�³�¶X//z±Km�U´¢//y�,È//�¾P��n//±sr������ÈL//¥�Kq��qm�£qt//O� �

�sK�s³L/`W�L/O�³�µm´/®±�«Æ/�K�È�¾P��³��³r~�¯Kn±sr��°¾O�×³Lz��´�g�È½LyL²}�V¸_
�qKr/�� /½u´©´½t¾��qn/S�µn/¸��r/O�Kq�È/�¾P��n/±sr��V/½Å³�,¶½³q�Ung³�×Aq��´�´

µmKm��n±K��,È½L���������,���� �
����µmL�0Å³K�¶¢²½K�¶O�r�±������0L/¾±L[�-VyK�µn?�Nz±�MLO�¨½o�È±n�¯´±L��µqr/��°/½K

�¶X/z±Kn±�°½n©K³�¶O��hª�Kq�L±s�sK�È}L±�¨�������³�Vz¾±�Nz±�qL[?�°¾¾�W�³�¯L¾O�«L��qm
¯´±L��0L\©L[�-VyK��¶/XkKmrS�§L��K�V¾OrW�³�×qKn¸¦±�¶ªJz�¶O�×n�O�MLO�qm�¶ª�L�ÆO�qKp¥

È®±�-VyK�µmr¢±�È�¾P��n±sr��sK�×r¡o�b¾·�³��µmL��Æ�K�sK�¯K´W������µm´/®±�µmL�X/yK
³�mr¡�È�¾P��°½n©K³�V±L�g�L½�V½Å³�U´P[�L½�È�±�¶O�¬¢g���¯L¾O�«L��qm�¬ª¢X�µL¥r·

�³�V/¾`g��Æ/�K�,n/}LO�¶X}Kn±�¬¢g�qL[?�³��½Kr}�³�m´¾��¶O�È¸_´W�³�µm´O�¬¢g�¨�K
�mqKn±�mL²XyK�V¾ªOL���,È±L/yKrkn±´k?����]�,�����,����È�r�±�¶O�°½KrOL²O�-��µqr/��°/½K�nyq
È®±�³�µm´O�¨®`�Wm´®±�]KrlXyK�È®¢g�¯?�sK�¯K´���µqL®/}�¶/½³q�Un/g³�×Aq�LK����

�iq´���������È²¾®k�«LK�×K´X��wLyKrO�q´~¡�È©L��¯K´½mŃ��¶/¾ª¡�³�µn/}�¬¾�²W
VyK�µm´®±�qLO�È�¾P��qnS�rO�Kq�qnS�¶O��´Or��¾©L¢W��È�r/�±�¶O��´�k�°½K�qm��n/yq

×K´X��¶O�mL²XyK�q´Ot�×Aq�×L²P�¶¢²½K�¶O�¶_´W�LO�È²¾®k�«LKŃ��qm�0L�r/��¯L/~½K�³�V/yK
µm´®±�r�±qL¸�K�È�¾P��n±sr��¶��±�³�V±L�g�mq´�n±K� ±���,È/®½r¡�������,������×Aq�°/½K

È²¾®k�«LK�×K´X��°¾²d®·�³Ń�mqKn/±�È�¾P��qnS�×KrO�V½Å³�m´_³�rO�ÈX©Åm���Z/¾g�sK
È�r�±�¶O�,t¾±�V±L�g�n/�K´��wL/yKrO�n/½LO�µL/¥mKm�,°/�Lg�°¾¾�W�qm�nyq��°¾/¾�W�«L/�

n²¡�°�Lg�MLlX±K�¶O�«Kn�K�°�Lg��°½K�qm��µn/gK³�µmL/�mL/��,n/½LO�µL/¥mKm�mqK´�¶±´¥
�µmL�eÆ�K�¯´±L�������iq´/�È®/yq�¶L±s³q�qm�µr~X²�È±n�¯´±L�����������qm
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V½L�q�Kq�°�Lg�L~h��³��ÆkK�mLz��¶O�qL¸X}K�«n��³�È�ÆkK�V¾gÆ���´�k�n½L®±�� �

ŔČŞĄő˨ãĚŞá˨ ˨
���m�LOÈ�r/�±�¶/O�µL¥n½m�³m�¶©mK��´®`�°X�r¥r�±�q��qn/S��/¾ª¢W�¶/O�°¾ª½L/��¶/½r�±�n/yq

V//yK�qKmq´//krO�×rX//~¾O�¯L//�WK�sK�n//±sr��ÈX//yrSry�¶//O�È//�¾P����,¯?�¶//O�VP//z±�¶//cr¥K
mqKm�m´_³�t¾±�ÈWL�gÆ���¯K´/²���n/��¯L/®·�¶/½r�±�°/½K�r/O�È/¸���¨¾©m�°½rX®¸�0Å³K

�n©³��½K�¶O�¶_´W�³�VyK��³r~L±�n©³�rO�µuK³�¶/¡�Nª��°�n/©³���mqKn/±�¶¾�r/}�V/�¾�g
�È/�±�r/O�È/ª¾©m�t¾±�UL½K³q�qm�³�VyK�m´k�È�r��³�×´�©�×L²��rO�§´®h�µuK³�°½K�¶¢ªO

�¯K´²��n©³���0L/¾±L[�-V/yK�¶/_´�t/¾±�qL/[?�N/WrW�,¯K´²���n��LO�-mqKn±�m´_³�L±t©Kn©³�sK
´O�È��©�¶©mK��©Ll�,�³r~�¯Kn±sr��¶O�ÈXyrSry�qL�h±K�¶±´¥r·�r/O�È/²P�È/ª¾©m�³�µm

�V¾©´J/z�°½K�¨¾®hW�0L\©L[�-mqKn±�m´_³��³r~�Nz±�¶O�VPz±�sL¾XK�L½��g�°½K��L�XkK
¶/²½t·�V/kKmrS�³�È�¾P��qnS�¶O����sK�×r¾¥´/ª_�NP/y�,×³��/y´W��m´/¡�È¥n/±s�×L·

È�¶�L_�qm�UKr¢²�¶�L}K���m´}���r/O�×qL/_�«L/¢gK�°¾/O� ¾¢�W�rO�È²P�Èª¾©m�°¾²d®·
Kn±�m´_³�n©³�¶/©mK�UL/´®���OL/W�t¾±�V±L�g�³�µm´O�VOL[�È�¾P��qnS�×KrO�V½Å³�³�mq
VyK�V±L�g�� �

� �� �
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� �
��¬½r¡�¯?r�� �
°OK�Èª��°O�n®h�,¶½´OLO�����������ǄɕƲƮƹŤ�ǃƅƗŻɔʭ�ǀƽ��]�fh��,��Èª���×qL/���rP¡K���¬/���

ÈÆyK�UKqL~X±K�rX�m� 

n/®h�°/O��qLP�°½n©Kn`�,r¾[K�°OK�����������ƹŤƅƨŲʭŤ�Ǉ�űɔƁƨŻƹŤ�ŧƨɔƅƦ�ͳƨƭ�Ǆƨɔťǆǂ��U³r/¾O��
¶¾®ª�©K�¶PX¢� 

�°//OK���r//®��°//O�°¾//K�n//®h�,°½n//OL������������ƀƄ�ƄƁƨƨƹŤ�ͳƺƢƄťƨƨůŻƾƹŤ�ƄťƨƨůſƾƹŤ��]����U³r//¾O��
r¢�©KqKm� 

°OK�¬¾·Kr//OK�°//O�°½n//©K�°//½s�,¬¾//`±���ÈO�L//W���ƅƨƨŻũƹŤ�Ƈƨƨǂȕ�ŸƅƨƨƎ�ưƨƨŢŤƅƹŤ�ưŢťƱƁƨƨƹŤ��]����U³r//¾O��� �
¶�r�®©KqKm� 

�°//OK���//®h�,µsL//n//®gK�°//O�m´������������ƙɕƨƨŻƾƹŤ����ͳǁťƨƨǅƅũƹŤ����ͳƨƨƭ����ǄƨƨƲƮƹŤ���ͳǁťƨƨƾƣǂƹŤ��]����U³r//¾O��
�NX¢©KqKm���¶¾®ª�©K� 

�°OK���«r¢�°O�n®h�,q´�²������������ƿťƋƹ���ŦƅƣƹŤ��]�����U³r¾O��r¢�©KqKm� 

�°OK���n®gK�°O�Èª�n®h´OK�,«tg���ÈO���LW���ƄťŲʭťŨ�ͳƺŻƾƹŤ��]����U³r¾O��r¢�©KqKm� 

ÇmKn/�O�N/WL¡�n/®gK�°/O�n/®h�,n/¾²_�°OK�����������ƁƨǐǂŶ�ǀƨŨŤ�ǉǇťƨůƭ�ūƨƢǈƾŷƽ��¬/����r/X�m
¬��¶¾®ª��µs´g�°¾yqn�¶�L_�¶O�¶XzOK³�ÈÆyK�UKqL~X±K� 

�°OK����°O� Þ6ÉK�nP��n®h´OA�,¶Kn����n®gA�����������ͶǂƧƾƹŤ��]����r���¹r·L�©KºPX¢� 

°¾zgn®h�,È±L¸��K�����������ūǏŤƄƁƹŤūǏťǆǁ�Ͷƭ����ŸƅƎ����ǄǏťƮƹŤ�ƼǏƁƨƱ�ơũƚ���]����¬/����UKqL/~X±K
>Kn¸~©Kn¾y�� 

� Þ6ÉKnyK�,ÈLK����������ǄƨƋǁŤƅƭ�Ǉ�ƿŤƅƨɔŤ�ƯǈƨƲź�Ƅƀ�ŭɕƨƋǂŶ�ƅƨɕɕƧŮ�Ǉ�ŧƋǁ�ͳƲɕũƛŮ�Ǆƣƹťƛƽ��¯Kr/¸W��
¯Kt¾�r~±� 
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°zgn¾y�,ÈLK����������ͳǁƁƽ�ƯǈƲź��]����¯Kr¸W���UKqL~X±K���¶¾ÆyK� 

�×qL�±K����Uqn��,×sKr¾}���K� Þ6É������������ƻťźŤ�ǄƢǈƊǈƽ���ťǆůƹƀŤǇ�ƷťƮƚʭŤ��]����¬/����È/¸���t/¡r
qL¸�K�¶®IK� 

]Kr//O�n//®h�¶//�®_�,]Kr//O�°//OK�����������ǄɕƽʮƨƨƊʭŤ�ǄƣɔƅƨƨƏƹŤ�ͳƨƨƭ�ŰŤƅƨƨɕƾƹŤ�ƻťƨƨźŤ��¯L//®���
¶¾®ª�©KL�L½qKm� 

n¾®h©KnP�n®gK������«���ÈÆyÅK�¶��©K�È��L±t©Kn©³�«L¢gK��°¾�zª���¶¾²�´©K�eL`²©K�¶�L_��È�
xªOL±�� �

È�Wn®h�,È²´��V`¸O�����������ŬťŢťůƮůƊŤ��]����¬����¶½?rX�m�UKqL~X±K���V`¸O� Þ6ÉK� 

q´Sr��_,�n¾~®_�����������°¾±K´/��³��m´/¡��´/�g�¯´¾/z±K´²¡�qm��³r~L±�¯L¡m´¡��´�g
È/²¾®k�«L/K�È/¸���µL¥n/½m�¶O�×mr¢½³q�LO�ÈÆyK��ǀɕƨůƽ�ǄƽťǂƨƏǅǇȊǫ�µqL®/}�,������,

���������� 

®_°¾��h�sK�È������������ƷťƮƚʭŤ�ƻťźŤ��¬���qL¸�K�¶®IK�È¸���t¡r�UKqL~X±K� 

¶¾���¯L��¾©K´OK�,×q´P_������������ͳƭ�ŰŤƅɕƾƹŤ�Ƽź����ǄƣɔƅƏƹŤ���ǄɕƽʮƊʭŤ��¯L®���°¾²gqKm� 

°zg�°On®h�,ÈªL�rg������������ƸŢťƊǇ����ǄƣɕƏƹŤ����ͳƭ����ƸɕƨƓŻŮ����ƸŢťƨƋƽ����ǄɕƢƅƨƏƹŤ�]�����n¸/~��
��®`����Y´hP©K���¶¾ÆyÃK�� 

�y´½�°O�°zg�,Èªg�����������ǄƨɕƽťƽʭŤ�ŧǅƃƽ�ͳƺƢ�ǄɕƢƅƏƹŤ�ƻťźʭŤ�ƅɔƅŻŮ��]����¬/����¶/zy´
��mL�©K�«LKņ� 

�//y´½�°//O�°//zg�,È//ªg�����������ƻŤƅƨƨŻƹŤǇ�ƷʮƨƨŻƹŤ�Ǆƨƨƭƅƣƽ�ͳƨƨƭ�ƻťźʭŤƁƨƨƢŤǈƱ��]����¬//���
ÈÆyK�UKqL~X±KrX�m� 

¬yL�©K´OKn¾y�,ÈI´k�����������ƲǂůƹŤ�Źɕ����ͳƭ����ŸƅƎ����ǃǇƅƣƹŤ���ͳƲŲǈƹŤ��qr����×³r��Èª����×t½rPW���]��,
����¬���¯L½qL�±K�UKqL~X±K� 

¬yL�©K´OKn¾y�,ÈI´k�����������ͶŢǈƨſƹŤ�ƻťƨƽʫŤ�ūƢǈƊǈƽ��]����¬/����«L/ÃK�qL/[?�>L/¾gE�º/zyD
¼I´l©K� 

http://www.jf.isca.ac.ir
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¬yL�©K´OKn¾y�,ÈI´k�ÈO���LW����Ŵťǆǂƽ���ǀɕŻƹťƓƹŤ��]�����`±���±�UKqL~X±K¯L®�� �
�¬�L¡�n®h�,È±LyKrk���������ƷǈƒʭŤ�ǄɔťƮȕ��¬���YKrX©K�>L¾gÅ�V¾P©K�§K�¶zy´� 

� Þ6ÉKnP��°O�n®h�,È}rk������������ͳƎƅſƹŤ�ǄɕƎťź�]����U³r¾O���NX¢©KqKm���¶¾®ª�©K� 

¶P·³�,Èª¾gs�����������ŤǄůƹƀŤ�Ǉ�ͳƽʮƊʭŤ�ǄƲƮƹ��]�����~m��r¢�©KqKm� 

Èª��°O�¯L®\��,È�ª½s�����������ưŢťƱƁƹŤƇǂȕ�ŸƅƎ�ưŢťƲŻƹŤ�ǀɕɕũŮ��r���×rP¢©K�¶�P�®©K� 

wLP��,V�Kqs����������ŬŤƆťŷƽ�ƿǈǁťƱ�ŸƅƎ��¯Kr¸W���¾�� 

�,Èzkryn®gK�°O�n®h�����������ƘǈƋũƾƹŤ��]��,����U³r¾O��¶�r�®©KqKm� 

r//��_�,×t//½rPW�È±LhP//y�����������ŗŤƅƨƨƧƹŤ�ǄƣɔƅƨƨƏƹŤ�ͳƨƨƭ�ŸťƨƨȖǂƹŤ�ƻťƨƨƟǁ��]����¬//����«L//K�¶//zy´
�mL�ņ� 

N¾�k�°O�n®h�,È²¾Or}������������ͳǂƧƽ����ƜťƨƮƹʭŤ�Ǆƨƭƅƣƽ�ͳƨƹŤ�ŴťůŻƾƹŤ���ŴťƨǆǂƾƹŤ��]����U³r/¾O��
¶�r�®©KqKm� 

mL`y�,Èkr�¸��sLP¸}����������ťƨǅƀŤƀƄŤƅƱ�ƯǈƨƲź�ƷǈƨŻŮ�Ƅƀ�ʮƨƲƢ�ɒťƨǂŨ�ƍƲǁ���×r/X¡m�¶©L/yq��
×qL�±K�Èª�n®h�-L®²·Kq�mLXyK�q´S���¯Kr¸W��L¦/~±Km�È/yL¾y�«´/ª��³��´/�g�¹n¢/~±Km�µ

¯Kr¸W� 

� Þ6ÉKn/yK�,ÈLK�-°¾zgn¾y�,È½L������������ǃƀŤǈǁťƨž�ƯǈƨƲź��]����¯Kr/¸W���µL¦/~±Km�UKqL/~X±K
¯Kr¸W� 

°¾zgn¾y�,È½L�������������¶½³q�Ung³�×Aq�³��³r~�Nz±���������,ƍǅǇȊǫ�Ǆƨƺŷƽ��ɒťƨǅ
ͳƽʮƊŤ������,«´y�µqL®}�«³m�µq³m�,r²·LO�n¾¸}�µL¦~±Km������ 

n®hn¾y�,qn������������ǄƲƮƹŤ�ŗŤƄǇťƽ��]����U³r¾O���½s´X©K�³�r~²©K�³�¶�LP�ª©�>K´�ÅKqKm� 

� Þ6ÉK�N¾Pg�,Çr·L������������ʹǁƁƽ�ƯǈƲź��]����¬����µs´/g�¶/O�¶X/zOK³�ÈÆ/yK�UKqL/~X±K�rX�m
¬��¶¾®ª�� 

�°On®h�,Èy´����°¾zg�����������ƘǈƋũƾƹŤ����ǄƨƲƭ�ͳƭ���ǄƨɕƽťƽʭŤ��]��,��,�����K̄r/¸W���¶½´/�Wr®©K�¶/PX¢®©K
¿K�>L¾gÅ¶½r��`©K�qL[� 

http://www.jf.isca.ac.ir


ʶʶ˨ ˨

 

www.jf.isca.ac.ir 

Å³
V
½

�
P�
�n±
sr
��V

±L�
g�³

È�
¾

�
Æ
yK
�¶�
��q
m

È�
K��
´�
g�³

¯K
r½

 

�È½LP�LP����°zhn¾y�,¬¾¢g�����������ǃǇƅƢ�ΈƋƾůƋƽ����ͳƲŲǈƹŤ�]�����`±���¶�P����MKmÅK� 

n®h�°O�°½n©Krl��,Èh½r�����������ǀɔƅŻũƹŤ�΄ƾŷƽ��]����¯Kr¸W��¶½´�Wr®©K�¶PX¢� 

�°/½s�,ÈªL����È/ª��°/O�°½n/©K�����������ƨƊʫŤ�΄ŢŤƅƨƎ�ŹǐƨƲǂŮ�ʹƨƹŞ�ƻťƨǆƭʩŤ�ƴƹťƨƋƽƻʮ����,��,����¬/���
º¾ÆyÃK��qL�®©K�ºzyD� 

�//y´½�°//O�n//®h�,×³n//P������������ƸƨƨɕƺſƹŤ�ƅƨƨƓůſƾƹ�ƸƨƨɕƺȕʭŤǇ�ŴťƨƨůƹŤ��]��,����U³r//¾O��
r¢�©KqKm� 

°½n©K>L¾��,È�Kr������������ƄťȖƭʭŤ�Ǆɔťǆǁ��]����¬���ÈÆyK�UKqL~X±K�rX�m� 

�È¾h½�,È±Kr®�����ÈOK�°O���r¾l©K�����������ƃƽ�ͳƭ�ƿťɕũƹŤͳƣƭťƏƹŤ�ŧǅ��]�����L½q��]L¸²®©KqKm� 

È/ª��°/O�°½n/©K�°½s�,ÈªL�������������ΈƹťƨƋƽ����ơɔŤƅƨƎ�ŹɕƨƲǂŮ�ͳƨƹŤ�ƻťƨǆƭʭŤ���ƻʮƨƊʭŤ��]����¬/���
¶¾ÆyÅK��qL�®©K�¶zy´� 

n®h�,È±Kr¢²©�¨�L������������ŬťŢťůƮůƊʭŤ�ƸŢťƋƾƹŤ�΄ƽťŶ��¬���¬ª��r¾K�UKqL~X±K� 

V¾O�¨·K�¶�������������¬���zy´��qL�®©K�¹rIKm�¶���ÈÆyK� 

n®h�°O�n®gK�,È´¾������������r¾²®©K�eLP�®©K��U³r¾O��¶½r��©K�NX¢®©K� 

¶ªP���×K���¨¾ªk�,ÈI´k�����������µq³m�,È½L/���«´ª��µL¦~±Km�,È½L����´�g�×L¸·L¥n½m�¶L²ª��
�µqL®}�,«qL¸c���³������,�������� 

m´�z�°O�r¢O´OK�,È±LyL¡�����������Ť�΄ŢŤƁŨ΄ŢťǂƓƹ��]����U³r¾O���NX¢©KqKm���¶¾®ª�©K� 

°¾zg�,È®½r¡����������ͳǂɕƾž�ƻťƽŤ�ǃťȢƁɔƀ�ƆŤ�ɓɔťƗƱ�ǀɔƆŤǈƽŃ��¯Kr¸W��ÈO�L±� 

°¾/zg�°O�Èª��,È±L[���h�,È¡r¡�����������ƁƨƢŤǈƲƹŤ�ŸƅƨƎ�ͳƨƭ�ƁƨƒťƲƾƹŤ�΄ƽťƨŶ��]������,¬/�
§?�¶zy´�V¾P©K� 

r�L±�,¯L½s´WL¡�����������ǃƀŤǈǁťž�ͳǁƁƽ�ƯǈƲź�ǃƄǇƀ�]����¯Kr¸W��|±Km�^²¥�UKqL~X±K� 

M´��½�°O�n®h�,r��_�´OK�,È²¾ª¡�����������ͶƭťƹŤ�����º¾ÆyÃK���«qL/¸c�QL/c���¯Kr/¸W��
º¾ÆyÃK�NX¢©K�qKm� 

L�qn®h�,È±L¦½LTª¥������������΄ƾŷƽ���ƸŢťƋƾƹŤ��]����¬���¯?r�©KqKm�UKqL~X±K� 
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r�k�°O�r��_�,>L��©K��}L¡�����������ǀƨƢ�ŗťƨƛƧƹŤ�ƬƨƏȕ�ŗŤƅƨƧƹŤ�ǄƣɔƅƨƎ�Ŭťƨƾǆũƽ��¬/����r/X�m
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Abstract 
In Imamiya jurisprudence and the Ci

(compensation) is reserved for the option of defect (khiyar �ayb). However, 

it appears that excluding arsh from the option of deceit (khiyar tadlis) 

contradicts principles of justice and fairness. Two scenarios can be 

considered in this regard: First, the seller engages in deceptive practices 

and sells the item. 

Second, the item has a defect, but the seller does not commit any 

deceptive act and sells the item. The authors argue that giving the buyer 

only the option to annul or uphold the contract in the case of khiyar 

tadlis�without granting the right to claim arsh despite the seller�s 

deceitful conduct�is neither logical nor fair. Especially when, in the 

second scenario, the buyer may annul the contract or receive arsh due

the defect, even though no deceit occurred. Therefore, the existence of the 
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In Imamiya jurisprudence and the Civil Code, the institution of arsh 

(compensation) is reserved for the option of defect (khiyar �ayb). However, 

it appears that excluding arsh from the option of deceit (khiyar tadlis) 

contradicts principles of justice and fairness. Two scenarios can be 

idered in this regard: First, the seller engages in deceptive practices 

Second, the item has a defect, but the seller does not commit any 

deceptive act and sells the item. The authors argue that giving the buyer 

or uphold the contract in the case of khiyar 

without granting the right to claim arsh despite the seller�s 

is neither logical nor fair. Especially when, in the 

second scenario, the buyer may annul the contract or receive arsh due to 

the defect, even though no deceit occurred. Therefore, the existence of the 

                                                          � �
2025). A jurisprudential-legal reflection on the 

Journal of Fiqh, 31(120), pp. 42-77.  

: Islamic Propagation Office of the Seminary of Qom (Islamic Sciences and Culture 

: Research Article 

Accepted: 2025/04/14Published online: 2025/05/10 

http://www.jf.isca.ac.ir
mailto:h.ghaboli@um.ac.ir;
https://doi.org/10.22081/jf.2025.69888.2843
http://www.jf.isca.ac.ir


ʷʶ˨ ˨

 

www.jf.isca.ac.ir 

ªB
W

È�
¸�
�

È�
�´�

g
È�

k�q
m�{

qK�U
´P
[�r
O

qL¾�
©nW

x
¾

 

right to claim arsh in the case of deceit should take precedence. The aim of 

this research is to critique and analyze the arguments of both proponents 

and opponents of the applicability of arsh in khiyar tadlis. Through a 

descriptive-analytical method, this study concludes that there is no 

exclusive feature in khiyar �ayb that limits arsh to it alone; rather, 

sufficient grounds exist for applying arsh in cases of khiyar tadlis as well. 

Keywords 
Arsh (compensation), Khiyar Tadlis (option of deceit), Khiyar �Ayb (option 

of defect), Tasriya (concealment of defects). 
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����]�,������,���È©´P��-��,¯L~�Kqm������,������ �
sK�¨P��N¾��r¥K�¶�³L��¯L®��MLO�sK�µn²}³r��¯L®��n}LO�n����¶/d±L²c�³�V/yK�×K

Èª��ML/O�sK�¯L®/��m´}�¨�Lg�n���sK�n�O�N¾���V/yK�n/¾©K��,×qL/�±K����]�,�����,������
È��½LO�¶¢ªO�Vz¾±�°®[�È�¾�g�>t_�{qK��Kr/½s�n/²¡�¨½n/PW�×r¦½m�§L�¶O�Kq�{qK�n±K´W

�VyK�VKr��{qK��,×rIKt_����]�,�����,������ �
rOn/¾��°½KsK�È¢½�¶¡�n}�¯L¾O�È�ªXl�m´¾��,{qK��½r�W�×K��¶/O�-V/yK��/¾P�N/¾��L·

VyK�VOL[�È±Ls�{qK�r¦½m�UqLP���n}LO�M´¾���¾P�¶¡��V/yK�sL/¾±�§Lg���m´/}�È/yqrO
³��¾P���PW�,�¾P�x¾©nW�¨L}�È²�½�VyK�«L��,�¾P�N¾��sK�q´�²����È���/���L/½�.m´}

�Kq�N¾��qL¾k�¶¡�VyK�×mqK´�¨L}È�VOL[�×rX~�×KrO��N/¾��È/¸����/½r�W�sK�-n²¡
°½K�È�r�±�¶O�¶±´¥�V/yK�µn/?��½r�W�qm�Kr½s�VyK�L¸���q´�²�¯?�«L��×L²��¶¡�nyq��

¶¾©³K�V�ªk�¯m´O�rX®¡�L½�rWmL½s��¶/¾©³K�V/�ªk��¾l/~W�³�V/yK�N/¾��ÅL¡� ½��sK�ÅL¡
È�µn¾®¸���´±�¯?�mKr�K�rX~¾O�V�ªk�m´}��n}LO�°¾��¶¡�mqKn±�È�r���¶�L/�K�×LS� ½�¨\
N/W�¨/\�n}LO�V���L½�NyK�×KrO��¯K´/¾g�¯m´/O�qKm��È½L/P�LP���,È/½ÆOr¡����]�,�����,����-

�,§³Kn¾¸}����]�,������,������ �
�N/¾��t¾±�ÅL¡� ½�ÈWmL½s�¶O�L¸���¶¢²½K�¶O�¶_´W�LO��L/W�x¾©n/W�L/O�¯?�V·LP/}�n/²½´¥

                                                          � �
���²d®·¾°�q�����µmL�¶O����±n�¯´±L�È� 
���q����mK´�����,����³����¯´±L��±nÈ� 
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È�°}³q�×m³ng�m��¾P�×KrO�ÈX���t¾±�x¾©nW�qm�Kr½s�m´}È�¶/X�r¥r�±q��¯?�¶¡m´/}
�r/¡o�N/¾��«L/z�K�¨/½o�Kq�x¾©n/W�¶/���¯L��h�sK�È��O�°¾²d®·�-Vz¾±��¾P�qm�V��

µmr¡��n±K���h��,Èªg����]�,�����,������µmqL/¸c�qm�r�h²�Kq�UKqL¾k�mKn�W�¯L¸¾���È��O
¶Xz±Km��´±��n±K��,§³Kn¾¸}����]�,������,������r/¡o�¶/O�L/¸���È/krO�¶/¡�V/yK�È©L/gqm�°½K

�·qL¾k��´±�V��³�V/½CqqL¾k�,r¾kBWqL¾k�,°P�qL¾k�,�r}qL¾k�,¯K´¾gqL¾k�,xª`qL¾k
N¾�qL¾k���µn²zOµmr¡�VyK�¶_´W�¨OL��-n±K��r/¦½m�qL¾k��´±�V�·�¨½o�qm�x¾©nWqL¾k�¶¡

�¬¢g�,qL¾k��´±�V�·�°½K�¬¢g�¯n}�°}³q�LO�¯L¸¾���°½K�r�±�¶O�Kr½s�-VyK�µn}�ÈyqrO
È��l~�t¾±�UKqL¾k�r½Ly��m´}�±K�,×qL�����]�,�����,�������L/¸���¯L/¾O�°/½K�sK�r·L��qm

µmq³?�N¾��¶�´®`r½s�qm�Kq�x¾©nW�¶¡�V�r¥�¶`¾X±�¶±´¦²½K�¯K´XO�n±K��x¾©n/W�qL/¾k�¶¡
¶O�V/yK�×qL/_�{qK�³m�r/·�qm�³�µm´O�È¢½�«L¢gK�qm�N¾��³�×q´��È�È/Xg�¶/¡��¯K´/W

¶/O��/�K³�qm�¶/_³s�³�]³s�M´/¾��qm�m´_´�UKqL¾k�¶®·�V~¥sLO�V�¥��x¾©n/W�qL/¾k
�VyK�«qL¢���,×sKr¾}����]�,����,�����¬½sKmrTO�L¸���«Æ¡�qm�x¾©nW�qL¾k�ÈyqrO�¶O�LK�� �

x©n�eÆ�/�K�qm�V/yK�È/z¡�È�Kq�r/K�¶¡�³�n±L/}´S �×q´/��Kq�m´/k�¨/OL��mr/�
È�¯Kmr¥ry�V�¾�K³�sK�r¾��×t¾c�¶¡n²¡ È�¬·´W�Kq��n/²¡��,È±L¡r¸/}����]�,�����,������

L}´S�°½K�È·L¥��½r��sK�rK�¯n±��V/yK��/�K³�r/¾��qL/¸�K�µKq�sK�È·L/¥�³��L/�³K�¯L/®X¡
�×´y´��,Èª¾OmqK����]�,�����,������×KrO�,UL�/��¯L/®X¡�¶/¡�n²cr·��M´/zh�N/¾��ÅL/¡

{sqK�sK�³�m´~±��n/²¢±�¬/¡�ÅL¡�È²¾/zg��,ÈªL�����]�,������,���¶/Æ��-��,Èªg����]�,�����,

�������qm�N//¾��sK�qL//PkK�«n//��³�U´¢//y�V//yK�x¾©n//W�t//¾±�N//¾��¯?�¶//O�¬//ª��Uq´//�
�NgL���,r·K´_����]�,������,�����Kq�×t/¾c�³�¯ms�§´/¥�×L²��¶O�t¾±�UL½K³q�qm�x¾©nW�,

�VyK�¯mKm�¯L~±���K³��Æk��,È²¾ª¡����]�,�����,������� �
×m´¾��³��½r�W�¶O�¶_´W�LO��³�x¾©n/W�°¾/O�VP/z±�,n/}�¯L/¾O�x¾©n/W�³�N¾��×KrO�¶¡

VyK�°½K�N¾��O�r¥K�¶¡N¾��¶/O�¬ª���½L��qL/¾k�,mr/lO�Kq�ÅL/¡�¯?�×rX/~�³�¶X/}Kn±�ÅL/¡
�×rX/~�n·m�Uq´��µn²P½r��UL¾ª®��³�n}LO�¶X}Km�N¾��¶O�¬ª���½LO�¶d±L²c�³�mqKm�N¾�

V/}Km�n·K´k�x¾©nW�qL¾k���µmL/�������«��°½K�Kq�x¾©n/W�V/yK�µmr/¡��/½r�W�¶/±´¥��
�ÈWL¾ª®��sK�VyK�UqLP��x¾©nW�/ªL���r/��N/½r��N_´�¶¡m´/}�¶�����/½r�W�°/½K�sK
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È��LP²XyK�°¾²c�N½r��UL¾ª®��¶¡m´}�Uq´/��¶/ªL��«L/`±K�sK�¨P��n½LO�µn²·m��L/W�mr¾¥
ÈO�³�m´}�ÅL¡n½rk�×KrO�×rX~��L¾X}K�Z�LO���/¾P��/�³�sKr/gK�qm�qKn/½rk�ÈWÅL/P

�Vz¾±�x¾©nW�qL¾k���hW�«n��NPy��,¯L½s´WL¡����]�,����,������ �
´�g�³�¶���¯KmLXyK�sK�ÈkrO�m´/_³�§L/��K�r/�²��,x¾©n/W�qm�¶/¡n±mL�X�K�°/½K�r/O��

�¶/O�°½n/�L�X�sK�È/¢½�§L/��K�³�n/}LO�È/��±�L½�N¾��×KqKm�ÅL¡r¥K�¶¡�È²��°½nO�-mqKm
��r/��UL/�Æ�K�³�Èg³q���³�¶O�¶_´W�LO�§L��K�°½K�³�mr½pS�Uq´��r¦½m��r��¶ª¾y³

È���hW�x¾©nW�qL¾k�,m´}���K³�r[´�n����nOL½��,×m³r¦²©�×r��_����]�,����,������� �
�½LO�r/¥K�¶/¡�VyK�°½K�¶`¾X±�n}�r¡o�N¾��³�x¾©nW�sK�¶¡�È�½r�W�¶O�¶_´W�LO��×ÅL/¡

�rO�³�V}Km�n·K´k�x¾©nWqL¾k�×rX~�,n}³r�O�¤±r¾±�³�¶�nk�¶ª¾y³�¶O�Kq�m´k�M´¾�
�¤/±r¾±�³�¶/�nk�¯³nO��½LO�r¥K�È©³�mqKm�jz���g�����×³�wLyK�°½K��M´/¾��×ÅL/¡

~�,n}³r�O�Kq�m´k�{qK�V�L½qm��g�L½�jz���g�Uq´��°½Kqm�¶¡mqKm�N¾��qL¾k�×rX
¶/O�¤/±r¾±�³�¶/�nk��½L/O�r/¥K�°½KrOL²O�-V}Km�n·K´k��È/©³�mqKm�×rX/~¾O��/�±�,mr/PO�qL¡

m´//O�n//·K´k�qKmq´//krO�×rWm³n//h�ML//lX±K��//g�sK�×rX//~���,¯L¥n²//z½´±�r//�±�¶//O� �
VyK�°½K�qL�X±K�Kr½s�VyK��L�±K�³�V©Kn���Æk�È®¢g�°¾²c�qm�¶¡��¶/O�x¾©n/W�qL/¾k

�×rX//~¾O�¨//®��×mKs?�³�ML//lX±K��//g�sK�×rX//~�,¶//±KqL¢P½r��UL//¾ª®��³�N//½r��¨//¾©m
n}LO�qKmq´krO���� �

ʴ	˨ʴ˨
ĞŞŊĖă˨ęʭŞē˨ʭý˨üŞķ˨ęʭŞē˨Ŕİýùę˨ ˨

È�r�±�¶O��¶/O�¬/ª���½LO�r¥K�Kr½s�-VyK�°½LPW�x¾©nW�qL¾k�³�N¾��qL¾k�°¾O�¶�OKq�nyq
¶/O�n±L/}´TO�Kq�¯?�³�¶X}Km�N¾��n/O�x²/_�¶/¡�×q´��x²/_�³�M´/k�Kq��L/O�Kq�{sqK�¬¡

x¾©nW�,n·m�N½r��Kq�×rX~�³�n·m�µ´ª_�{sqK��V/yK�µmr¡�fX/���, Þ6ÉK�������,��������L/K
�n/}³r�O�Kq�ÈO´/¾��×ÅL/¡³�µmKn/±�«L/`±K�µn/²P½r��UL¾ª®��³�¶X}Kn±�N¾��¶O�¬ª��¶d±L²c

È�m´_³�¶O�N¾��qL¾k�×rX~�×KrO�n½?��qL/¾k�¯L/¾�¶�OKq�¯Kn²®~½n±K�sK�È��O��³�N/¾�
                                                          � �

���L}½n�¯K´XO�qm�K½°�mq´�¶O��¾wL�´©³K½V�±¾t�§ÅnXyK�mr¡� 

http://www.jf.isca.ac.ir


ʸʳ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

¶X/z±Km�¶_³�°��´�k�³�«´®��Kq�x¾©nW�qL¾k�n±K��V/yL²��°½n/O�r/�±�°/½K���r/¥K�¶/¡
�qL/¾k�³m�r/·�sK�n²¡�jz��¶O�«Kn�K�³�n}LO�¶X}Km�N¾��qL¾k�¬·�³�x¾©nW�qL¾k�¬·�×rX~

�V/yK�µmr/O�µr/¸O�N/¾��qL/¾k�sK�����mr¾¦O�{qK�¶d±L²c�³�µmr¡�µmL�XyK�×r��_��,×m³r/¦²©

�������,��×r��_�,�²©�,×m³r/¦����]�,����,��������¬/·�LO�x¾©nWqL¾k�³�N¾�qL¾k�×mqK´�qm
È��®_�×mq´�n²±L�n±´}�¶¡���³�m´/}�M´/zh�ÅL/¡�N/¾��,ÅL/¡�V�/��×mL½s�L½�¬¡

�q´¡p/�qL/¾k�³m��Kr/X�K�¶/��±�L/K�mqKm�N/¾��¯?�¶O�¬ª��³�N½r��n���t¾±�mKmqKr���r�
�È½L_�È²�½�_³�x¾©nWqL¾k�È©³�VyK�VOL[�N¾�qL¾k�¶¡VyK�ÈWL���,mqKn±�m´��N¾��¶¡

VyK�¶X}Kn±�N¾��¶O�¬ª��³�N½r��n���n�L�X�LK�m´}�M´zh���qL¾k�¶¡�È½L_�¨OL��qm
È���h�x¾©nW�VyK�ÈWL���,mqKn±�m´_³�N¾�qL¾k�È©³�m´}��N¾��L¸±?�¯Kn���¶¡��ÅL¡

È®±�M´zh�È�n���«L`±K�¶O�N�Kq�Kq�mr��È©³�m´}��qm�¯m´/O�µt¾/}³m��/�³�¨\�n²¡
n����³qm´/k� /½�×KrO�È�Lk�¤±q�m´_³�L½�eL¢±�×r��_��,×m³r/¦²©�������,����,������

qL/¾k�³�N/¾�qL¾k�sK�r¾/z�W�°/½K�L/O�¶/¡�m´/}�q´/�W�°¾/²c�r/K�×Kn/XOK�qm�VyK�°¢®�� �
×mqK´/qm�Kr/½s�-n/}LP±�mqK³�¯L/¸¾���UKqLP��³�È±´±L��µmL�¶O�È©L¢}K�r¦½m�x¾©nW���¶/¡� �

/¾±�{qK�p/kA�,mqKm�m´_³�qL¾k�³m�r·�µn/}�mL/½�r¾/z�W�L/�mL/�X�K�¶/O�L/K�V/yK��/�h�t� �
�µKq�qL//¾k��L//®X_K�«L//¦²·�¶//O�{qK�Kr//½s�-V//z¾±�µn//}�er//��¶ªJ//z�×Kr//O�ÈP//yL²�¨//g�� �

x¾©n/WqL¾k�¶/±�VyK�N¾��qL¾k�NPy�¶O�N¾�qL¾k�³�x¾©nW��È/�r��qm�x/S��n/�L�X�¶¡
È®±�VyK�µmr¡���Ly�Kq�m´k�N¾�qL¾k��mqK³�§L¢/}K�¶/`¾X±qm�³�mr/¾¦O�{qK�n±K´W�µn/}

VyK�È�LO�¯L²d®·�� �

ʴ	˨ʵ˨
ťʭÝ˨äŊʭ˙Ý˨Ăŀħ˨ŗ˨üŞķ 

N¾��°¾O�L¸���V���³�ÅL¡�µn}�¨½L��U³L�W�,¯?�È©L®¡�n±K���V/yK�°¢®�°½K�m´_³�LO
�sK�0LXhL/z�mq´/�°/½K�qm�³�VyÅL¡�È©L®¡�V���¯L®·�,N¾��sK�q´�²�¶¡�m´}�q´�W

µmr¡�µmL�XyK�N¾��¶®ª¡�n±K�����qm��½LO�r¥K�¶¡�VyK�°½K�§ÅnXyK�N/½r��ÅL¡�È©L®¡�V
Uq´/��x¾©n/W��/�K³�qm�n/·m�µ´ª_�{sqK�LO�³�M´k�Kq�m´k�×ÅL¡�³�mrO�qL¡�¶O��¶X�r¥

È�mL`½K�N¾�qL¾k�n}LO�M´¾��ÅL¡�r¥K�³�VyK�m´}�� �
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V�¥�n/½LO�q´¡p/�§ÅnXyK�¶O�jyLS�qm�¶/O�¶/©��/�³�L/�qm�Kq�N/¾��¯L/¸¾���¶/¡��qL¡
mrO�µ�r��¶O�sL¾±�fLzW�³�sL`�0Å³K�Kr½s�-n±K¶²½r��¶¢±?�§Lg�mqKm�¶²½�×K�¶hL/z�r/O�§Km�¶¡��

mqKn±�m´_³�n}LO�sL`�L½���0L/¾±L[��¶X�¥�0LXgKr/��¶/���¯Kn²®/~½n±K��¯L/¾O�³�U´¢/y�¶/¡�n/±K
È©L®¡�UL���¯mr¢±�È®±�mqK³�n/���¶/O�È©L¢/}K�b¾/·�mqKn/±�ÅL¡�¶¡��n/²¡�NgL/���,r·K´_

����]�,������,�������0L\©L[��N¾��¨OL�qm�U´¢y�ZhO�qm�L¸����L/½�]³s�N/¾��Uq´��qm
µmr¡�§ÅnXyK�eL¢±�MLO�Z½mLgK�¶O�¶_³s�µqLK�rK�°½K�³�n±K��q´/�²�¶/¡�V/yK�°½K�rO�×K

�VyK�µm´O�¯?�È�¾�g�×L²��,N¾��¶®ª¡�sK�¯L~½K�ÈO�,È�¾y�]�,LW����,�������0L�OKq���¯L/¾O�r/¥K
È©L®¡�V���¯mr¢±�®W�¶¢ªO�m´���r\¡K�qm�n½LO�,n}LO�n���qm�x¾©nW�N_´�ÅL¡�L¸±?�«L

È�{m´/k��´±�qm�È½ÅL¡r·�Kr½s�V�r¥�r�±�qm�x¾©nW�qL¾k�×rX~�×KrO��×KqKm�n/±K´W
�L�³K�n}LO�×mn�X�È©L®¡�� �

ʵ˨
ġęù˨äŰùŗę˨äğęĚý˨ ˨
MLO�qm�{qK�¶//O��´//Or�Z//½mLgK��ªXl�×L//·�µn//}�¯L//¾O�È//½K³q�N//X¡���×Kr//O�³�V//yK� �

VyK�«sÅ�µn}�mL½�UL½K³q�ÈyqrO�,�L_�È·L¦±�¶O�°X�L½�Vym��/X¡qm�MLƸŢťƨƊǇ�ǄƣɕƨƏƹŤ�
�V/yK�µn/}�¨/�±�Z½n/g�qL/¸c�×rX/~�×KrO�qL¾k�U´P[�MLO�qm��,ÈªL/�rg�����]�,����,

�������r//®��sK�§´//�²�§³K�Z½n//g��mL//��«L//K�sK�n//½s�°//Oņ�V//yK���°//½K�wL//yKrO� �
È�Kq�wL/P©�n²c�È�l}�Z½ng�n/}³r���È��l/~�xT/y�wLP©�sK�È/¢½�¶¡m´/}��L/·

VyK�M´¾����½L/O�¶/O�Kq�wL/P©� ½qKn½rk�ÈrO��Kq�wL/P©� /½�¯L/®·�V/®¾��³�n/±Kmr¥� �
È�¶P©L��È�³K�sK�µn²}³r��LK�n²¡��n/±Kmr¥rO�Kq�°®\/�«L/®W�¶¡�n·K´k��,ÈªL/�rg�����,�

]�����,������r/O�È/X©Åm�0Kr·L/��L/K�V/yK�µn/?�N/¾��qL/¾k�ML/O�qm�¶¢²½K�LO�Z½ng�°½K� �
mqKn±�{qK��� �

r�LOn®h�«LK�sK�«³m�Z½ngņ�VyK�§´�²���g�°½K�qm«LK�Z½nņ�È�n½Lr����r/¥K
                                                          � �

���K�sK��LP²XyK�qm�¶XP©K½°�ng½Z�O¾°�©³�mqKm�m´_³��ÆXkK�L¸��È�·¾b�«Kn/¡�/®±�{qKr/O�V/©Åm�UKr/�±sKÈ�n/²¡��
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�µKq�V//yK�µn//~±�¯L//¾O�L//`²½K�qm�{qK�r//¾�±�È//ªg��È�r//�±�¶//O�°½K�n//yq�MLX//}�¶//±´¥��µms
¶`¾X±�¶/X¢±�eL/¢±�MLO�qm�x¾©nW�Z½mLgK�ÈyqrO�qm�Kr½s�Vz¾±�f¾h��°X�r¥��m´/_³�×K

VyK�°½K�¯?�³�mqKm�«´���¶¡ņ�È®±�«qL¸c�V©Lg�qm��jz��Uq´��qm�]³s�¶¡�n½Lr�
È�����eL¢±�²¡��´_q�¶½r¸�¶O�n±K´Wµmr¡�¯L/¾O��/ª��Uq´/��¶O�¯L~½K�¶¢ªO�n��¶/¡�n/±K

È�x©n�¶O�³K�È©³�L½�¶_³s�x¾©nW�Uq´��qm�]³s��V/z¾±�×sL/¾±�³�n/²¡��´/_q�n±K´W
�mr¾¦O�Uq´��eL¢±�jz��0L®Xg�¶¡���V/yK�ÈXKr����K³�qm�]³s��y´W�¶½r¸�°X�r¥��¶/¡

VyK�µn}�VOL[�x¾©nW�¶�yK³�¶O��� �
«´���¶¢²½K�¶O�¶_´W�LO�0Kr·L�ņ��¯L¾O��/���eL/¢±�j/z��Uq´��qm�]³s�¶¡�n±mr¢±

È�µmr¡�¯L/¾O��/ª��Uq´/��¶/O�¶/¢ªO�n²¡��´_q�¶½r¸�¶O�n±K´W�°½K�,n/±K�È�¶/±´¥��¯K´/W
                                                          � �

����´_q��m´}�¶O��ng½Z��OKÈ�P�¾µn��sK�«LK�n®h�r�LOņ-��ª¡¾²È,������]�,���,������� 

����´_q��m´}�¶O��mLgK½Z��P�´OK¾µn��sK�«LK��n®h�r�LOņ�³�²d®·¾°�Pªg�È��sK�«LK��mL�ņ�� 

���q�����¶O��mLgK½Z��MLO�¶z©Kn®©K��È�eL¢²©K�³�L�mrW�¶²�-¹Kr®©K��ª¡¾²È,������]�,���,�������� �

http://www.jf.isca.ac.ir


ʸʻ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

ÈXg�¶¡�mr¡�§ÅnXyK���V/yK�µn/}�¶/X�r½pS�x¾©n/W�qm�n/���j/z��¯³n/O�VKr��°X�r¥
¶O�È�r��qm�µv½³���¶¡sK�xS�¶��±�Ur}LP�¾O�Kq�]³s�¶`±L²c�³�n}LO�µn}�n��²�×K�jz��°

�¯³nO�n���¶O�V½L�q�³�n����n/���jz��×KrO�È�½´~W�m´k�°½K�,¬¾·m�qKr��VKr��°X�r¥
VKr��°X�r¥�LO�n±KnO�]³s�r¥K�È©³�VyK�µmK´±Lk�mL¸±�°X�q�°¾O�sK�³��È�¶_³s�sK��n±K´W

�Kq�m´/k�µmK´±L/k�mL/¾²O�n/���j/z��L/O�¶/¢²½K�§L/®XgK�,n·m�¶KmK�m´k�rz®·�LO�È¥n±s�¶O
��n±K�,n²¡�MKrkVyK��� �

ʸ	ʵ˨
Ŕċŗě˨ŏĕŘý˨˫ĜŞģŗĕ˨ŏʭ˙á˨Ŕý˨čʭÞő˨ ˨

�È±s�LO�mr�]K³msK�ZhP�qm�¶���¯Kn²®~½n±K�sK�È��O�È�¯L/®¥�¶/¡��µt¾/}³m�µmr/¡
µmKm�¶_³s�¶½r¸���±�¶O�×´X��,¶X�L½�µt¾}³m�r¾��Kq�³K�xTy�VyK�n±K���,x/½qmK�°/OK�����,�

]����,������ �
°½K�L¸���r�±�°½K�¨¾©m�µn/}�¯L¾O�¶±´¥��/���r·´/}�¶/¡�¶/O�¯s�¯m´/O�µr¡L/O��r/��qm��

¶½r¸�×K���n/½LO�V/yK�µm´/O�UqL/¢O�n/�L��¶/d±L²c�³�µmKm�V½L/�q�V/yK�µn/}�°¾/¾�W�¶/¡
¶OL��¶/±´¦±L®·�m´}�VkKmrS�¯?�¯m´O�µr¡LOr¾��³�¶_³s�¯m´O�µr¡LO�°¾O�U³L�W��{qK�¶/¡

È�VkKmrS��¾P��m´}��,È±L[n¾¸/}����]�,�����,����,È/±KrhO�-����]�,�����,������×L/²P��°/½K
µmr¡�¬/¢g�¶½r¸���±�¶O�¶¡�L¸���r�±�È�Kq�n/±K��f¾h/��V/½K³q�sK�¯K´/W��,È/zª`�����,

]�����,�����×mL·�«LKņ�n/±mr¡�¯L/¾O�¯L/~½K�¶/¡�mr/¡��LP²XyK���È/±s�L/O�È/�l}�r/¥K
�V�L½qm�xTy�³�m´®±�]K³msK�µt¾}³m�È�¬/¡�¯s�¯?�¶/½r¸�sK�V/z¾±�µt¾}³m�¶¡�m´/}��

��,È²¾ª¡����]�,�����,������ �
                                                          � �

��� 

���¶X�¥r¥K�m´}�K½¶¢²�]³s�r¸½¶�Kq�¦O¾mr�³�rO�eL/¢±�L/O�È�n/±L®O�Z/�LO�qr/��¶/_³s�V/yK,�LO/½n�qm�j/yLS�K/½°�
§ÅnXyK�V�¥��r¥K�x©n�©³È�¶_³s�½L��l}�Z©L[�¶¡n}LO�����¶O�³K��´_q�È�m´}�³�qr/�×�¶/_´X�¶/_³s�

±¾Vz�³�r¥K�x©n�m´k�¶_³s�n}LO���K³qm�«Kn�K�¶O�qr��µmr¡m´k�³�µn�L��«Kn�K�rO�qr�Å�V´¢g�mqKm� 

���KrO�×�m½¯n���ÆXkK��UKr�±��L¸���KrO�×�qKn����±��r¸½¶��q�����¶Æ��ªgÈ,������,]���,������� 

���n®h�°O�� Þ6ÉKnP��°��È¾h½�°O�n®h�°��r��_�°O�§L��Út_���È©E�VPX¡¼OA�²zh©K��¶©ByA��Kr¢O�º½qL_�]³tW�¨_q�°�
��X²½�§L����X²½�«A�L¾�K³��Kn�©K�L¸©�N`½�¨·�LP¾[�L·n_´���� 

http://www.jf.isca.ac.ir


ʸʼ˨ ˨

 

www.jf.isca.ac.ir 

ªB
W

È�
¸�
�

È�
�´�

g
È�

k�q
m�{

qK�U
´P
[�r
O

qL¾�
©nW

x
¾

 

O×mL/·�«L/K�Z½n/g�rX¸O��qm�×Krņ��«L/K�sK�§´/�²�×r/¦½m�Z½n/g�V/yK�«sÅ
Èy´�¬�L¡ņ��¬¾²¡�ÈyqrO�Kq�µqLOqm�¯L~½K�¶¡��È±s�LO�×mr�]K³msK��È�¯L®¥�¶¡��µmr¡
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È�V}KmrO�°¾²c�§L\�°½K�¶¡�m´}��³�V/yK�t/¾±�¯?��Kn/��x¾©nW��½r�W�¶O�¶_´W�LO�L·

È�q³r��n²¡��´_q�qL��¶O�n±K´W���V/yK�È©Lg�qm�°ly�°½K���³�x¾©n/W�L/¸���È/krO�¶/¡
¶Xz±Km�È¢½�Kq�q³r���n±K��,È²¾®k����]�,����,�������¬©L/��x©n/�n/}�¶/X�¥�x¾©n/W�qm�¶/O

�¶/d±L²c�³�mqKm�m´_³�ÈWKr�±��ÆXkK�qL��¬ª��mq´�qm�q³r��µn�L��qm�LK�VyK�x¾©nW
�VyK�×³LzW�q³r��µn�L��³�x¾©nW�¶�OKq�¬¾±KnO�«sÅ�q³r��µn�L��¯L½r_�×KrO�Kq�qL��¬ª�

�³�«´/®��q³r��¶O�x¾©nW�VPz±�¬¾±Kn±�«sÅ�Kq�qL��¬ª��¶d±L²c�³�V/yK��/ª���´/�k��
��,mLKm���h�������,������ �

«LK�«Æ¡�r·L��sK�È²¾®kŃ�°½K�È�V}KmrO�¶±´¥��³�V/yK�qL/��¯L/®·�x©n/�¶¡�m´}
�µqL/}K�q³r/��³�¶/�nk�×L/²��LO�¯?��KrX}K�³�x¾©nW�×L²��¶O�m´k�r�±�°½K�×KrO�¯L~½K

µmr¡�n±K���ÈO�,×mLO?s³r¾��]�,LW����,����µmr¡�¯L¾O�°¾²d®·�-��x¾©n/W�×L²��°¾O��r��¶¡�n±K
½L��ÈW³L�W�q³r��³È®±�¨�×qLPkK�t¾±�³�m´}���,¯´¾g�°OK����]�,�����,�������KrX/}K�°/½K�rO

�mqKm�V©Åm��,È²¾®k����]�,����,������«L/K�«Æ/¡�r·L/��¶/O�¬¾·K´lO�r¥K�È²¾®kŃ��mL²X/yK
�V/yK�µnL¾±�µmq´k�N½r���l}�×KrO�qL¾k�sK�ÈXPh��³�VyK�VOL[�UqLzk�����¬¾²¡

m�¯L~½K�È½L¸±�r�±�n½LP±�Kq�r�±�°½K�LK�qL/¾k�¶/O�m´/k�r/¦½m�N/X¡�qm�¯L/~½K�Kr/½s�V/z±K
µmr¡�µqL//}K�x¾©n/W��n//±K��,È//²¾®k����]�,����,������È�¯L//~½K�r//�±�³m�°//½K��//®_�sK��¯K´//W

°½K��¶`¾X±�¶±´¥��V�r¥��N/½r��,V/yK�È/¢½�x¾©n/W�³�q³r/��×L/²��¶/¢²½K�¶/O�¶_´W�LO�¶¡
�¯L¾�µmq´k�VyK�r¾l�n���jz��³�UqLzk�°X�r¥�� �

                                                          � �
���KrO�×�m½¯n��mL�½���K½°��µn�L����q������mq´²`O�,×�����,]���,������� 

���KrO�×�m½¯n��r�±��©Ll��qm�mq´�¬ª���qL���q������´y´×�mq´²`O×,������,]���,������� 

���q³r��V�©qm��¶�nk�³�¶�®�K�¨�LP©LO� 

����r¸®©LO��_r½³ª�È�°�µ 6r��,L¸O�³�¯E�V±L¡�¼·�¼X©K�¶W 6r���_q�¶O�L¸¾ª��� 
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µL¥n½m�¶O�x¾©nW�¶O�VPz±��´�g�¬ª��¯Kn²®~½n±K�×L·�È�Kq�eL/¢±�qm�x¾©nW�µv½³��¯K´/W

mr¡�¬¾z�W�¶Xym�qL¸c�¶O��È�j/z��qL/¾k�N_´�Kq�eL¢±�qm�x¾©nW�§³K�¶Xym��L/K�n/²±Km
�¶OL�°X�r¥�È®±�×qL_�Kq�{qK�³�U³L�W�×mqK´�qm�È©³�n²±Km��hX�n�L�X�¶¡¶/²½t·�¨®��×K

�V/yK�µn/}�n���NPy�¶O�È�×qL/_�q³r/��µn/�L��ML/O�sK�Kq�UqL/zk�¯?�°X�r/¥��n/²±Km
��,¯L½s´WL¡����]�,����,���×Ksr¾�-��,È®�����]�,����,������ �

È�r�±�¶O��UKqL/zk�qm��/���³�¬¾±Kn/±�×qL_�n���m´k�qm�Kq�q³r��µn�L��¶¢²½K�nyq
V/yK�§L¢/}K�¨h�¬¾±KnO�×qL_�n���sK�È}L±��¶/O���¶/O�¶/¡�Kq�È/}r��È/�l}�§L/\�¯K´²

�§Lg�³�µn½rk�rWÅLO�ÈX®¾��¶O�VyK�µm´O�¯Lr¡�V�LO�³K�¯L®¥��¶X/~¥sLO�m´/k�r¸/}�¶O�¶¡
È�¶_´X�VyK�Vz¾±�¯Lr¡�V�LO�µn}�×qKn½rk�{r��m´}���¬¾½´/¦O�r¥K�V©Lg�°½K�qm

¶OL_�UqLzk�³�mqKm�jz���g�×rX~�È�Kq�{r��È½L_�È®±�LK�mr¾¦O�n±K´W��¶O�n±K´W�n/��
¶OL�³�m´}�È�Kq��mq´/�qm�q³r��µn�L��r¥K�Kr½s�-VyK�¶±L¥³m�°ly� ½�,mr¾¦O�U³L�W

mq´�qm�Krc�,VyK�×qL_�§³K��¶OL�°X�r¥��UKn²X/z�qm�¶¢±?�§Lg�³�n}LP±�×qL_�U³L�W
�¶/O�Z/½mLgK�°/½K�qm�ÈXg�³�µn}�µmr¡�µqL}K�t¾±�eL¢±�qm�x¾©nW�Z½mLgK�¶O�q³r��µn�L�

�®©Kr¸�sK�ÈX®z��°X�r¥Uq´��x¾©nW�V¸_�¶O�È®z���V/yK�µn/}�µqL}K�t¾±�¶X�r¥���/�h

�,mLKm�������,������� �
�sK�È/}L±�eL/¢±�µL/¥r·�¶/¡�n/±mL�X�K�°/½K�r/O��´/�g�¶X/z_rO�¯KmLXyK�sK�r¦½m�ÈkrO

È�µmq´k�N½r��,n}LO�x¾©nW�È±n�V¾©´Jz�n�K´���P��n±K´W��¶/P©L��µn²²¡�x¾©nW�sK��
x¾©nW�¶¢²½K�sK�¬�K�n²¡�UqLzk�²¡�l/}�L/½�°¾/_³s�sK�È¢½�µn²��sK�¬/�K�³�n/}LO�Z©L[

N½r��rz®·�¶¢²½K��r/[K�qm�×mr/�µL/¥r·�°½KrOL²O�-r¾k�L½�n²¡�µmL�XyK�jz���g�sK�µmq´k
È�n/²¡�µmL�X/yK�n/±K´X±�L½�n·K´l±�jz���g�sK�³�n²¡�]K³msK�È±s�LO�x¾©nW�¶/O�L/�n/±K´W��

�n²¡�V�L½qm�U³L�X©K��,È½L������]�,����,������� �
                                                          � �

���rOK×��m½¯n��UKr�±��mq´qm�©´Jz¾V��±nÈ���´/_q��²¡/¾n�¶/O���s´WL¡/½,¯L��������,��-�®�/¾n�±L/`±sÈ,�����,�� �
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m�°¾´y�´�g�×´y�sK�¶¡�È·L¥n½��V/yK�°½K�µn}�er��¯L±Km��qm�x¾©n/W�r/¥K�¶/¡
È�jz��qL¾k�µmq´k�N½r��¶O�n½L®±�r[K�n����l}�r¥K�È©³�n·m��Kq�N½r��UL¾ª®��È\©L[

Èz¡�¯?�,n·m�«L`±K�È®±�VyK�µmq´k�N½r��x¾©nW�r[K�qm�¶¡��³�n²¡�¨h²�Kq�n���n±K´W
È�����¡�¶P©L��³K�sK�Kq�m´k�UqLzk�n±K´W�n²��,ÈLK����]�,����,����� �

Uq´��q´¡p�¨¾��W��l}�°¾O�x¾©nW�qm�¶X�r¥��L/¸���«Æ¡�qm�n����r��LO�Z©L[
V/yK�µn/~±�µn/½m�Èª¾/��W�°¾/²c�UKqL¾k�r½Ly�qm�°¾²d®·�-VyK�µn~±�er����¶/O�r/¥K

��r/��L/½�mqKn/±�rX/~¾O�V©Lg�³m�n²¡�x¾©nW�Z©L[��l}�¶¢²½K�¬¾²¡�µL¦±�rX�¾�m�¶ªJz
��±�¶O�¶¡�n���V/z¾±�rPkLO�¯?�sK�¶¢²½K�L½�VyK�µL¥?�x¾©nW�°½K�sK�VyK�µn}�x¾©nW�³K��

�³K�r/O�x©n/�¯K´/²��³�V/yK�µmr/¡�x¾©nW�³K�m´k�È½´¥�n}LO�rPkLO�x¾©nW�sK�×³�r¥K
È��n���VyK�×mq´�n²±L®·�n}LP±�rPkLO�¶d±L²c�È©³�n²¡��x¾©n/W�«L/`±K�LO�È�l}�¶¡

L¥?�«n��LO�«³m�r�±�xTy�³�¶Xk³r��Kq�È½ÅL¡Uq´��x¾©nW�sK�È·��¶/O�Kq�È½ÅL/¡�¶X�r¥
È�×r¦½m��l}�Uq´/��x¾©nW�¶_´X�«³m�qKn½rk�³�n}³r��È�¶X�r¥�m´/}���°/½K�qm

µmKn±�r/�±�«³m��l/}�×Kr/O�qL/¾k�«n/��¶O�¯L±Kn�´�g�³�L¸���sK�«Kn¡�b¾·�Uq´���-n/±K
�×Kr//O�n//²¡�x¾©n//W�È\©L//[��l//}�L//½�È//©³�r//¥K�¶//¡�n//}�¯L//¾O�eL//¢±�§L//\�qm�°¾//²d®·

N½r��mq´kVyK�jz��qL¾k�µ��� �
°½K��´/�g�¯Kn²®~½n±K�sK�r¦½m�ÈkrO�r�±�r·L��sK�È�V/}KmrO�¶/±´¥��r/¥K�¶/¡�m´/}

�{qK�n/·K´lO�r/¥K�³�mqKm�j/z��qL/¾k�n/�L�X�mr/¾¦O�Uq´/��È�³L��m´���qm�x¾©nW
È�ÈWq´��qm�����mr¾¦O��{qK�r/¥K�³�n±´/}��/®_�¬/·�L/O�N¾��³�x¾©nW�qL¾k�¶¡�n±K´W

¨®��m´k�N¾��qL¾k�¶O�mr¾¦O�VyK�µmr¡����¶/O�Kq�eL/¢±�j/z���/g�,eL¢±�qm�x¾©nW�LK
È®±�]³s�È�È©³�n·m�¶/O�n/±K´W��r/O�µmL/½s�r/¥K�¶/XP©K�n/·nO�¨/\®©Kr¸�,È®/z®©Kr¸�×L_

�¶_³s�r¾��r¥K�³�n}LP±�È®z®©Kr¸�¶_³s�È©³�¨\�Z©L[�L½�n�L���LO�µmr¡�x¾©nW�¶/O�n²}
�n/²·nO�Kq�¶/½r¸�n/½LO�È±n/�V¾©´J/z�°¾±K´��N_´�×r/��_��,×m³r/¦²©����]�,����,�����,

×r��_��,×m³r¦²©�������,������ �
                                                          � �

���q�����yqrO��´�´È�K³qÈ½�©nW¾x�®·�qm�eL¢±�qm¾°�¶©L�� 

���q������k�¶�OKq��´�´¾qL��¾N�k�LO¾qL�©nW¾x�®·�qm¾°�¶©L�� 
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�µmL�VgKr��LO��©Ll�Kr½s�VyK�¶}nk�¨OL��r�±�°½K�����³�������«���r/¦�V/yK
VyK�°®[�³��¾P�qm�¶ª¾g�µv½³�mK´�°½K�¬¾½´¦O�¶¢²½K���r½L/y�qm�V/�m��n/±K�LO�¬·³�°½K

È/�°¾/O�sK�¯?�Èl½qLW�È±LP�³�È±n�¯´±L��mK´�¶/O�m³q�È/�¶/¢±?�¨/¾©m��sK�x¾©n/W�¬¾±Km
�µmL�³�VyK�È´®��UKqL¾k�������«��mqKm�µqL}K�¶X¢±�°¾®·�¶O���qm�x¾©n/W�t/¾±�¶���qm

�VyK�µmKm��L�XkK�m´k�¶O�Kq�È®¸�µL¦½L_�eL¢±��,¯L½s´WL¡����]�,����,������ �
�¯L±Kn�´�g�°½K�×r��_��,×m³r¦²©�������,�����>L²\X/yK�Kq�UqL/¢O��r/}�r¦½m�È½L_�qm�
È�Èª¡�«L¢gK�sK�È�¨½L��qL¾k�mr�×KrO�³�n²±Km��¶/±L¥³m�×L/²P� /½�°/½K�0Kr·L/��n±´/}

�¶_³s�r¥K�LK�VyK�jz��qL¾k�×KqKm�qr��¨¾©m�¶O�]³s�m´}��r}�UqL¢O�r¥K�Krc�VyK
�j/z��qL/¾k�n/·m�Uq´��Kq�eL¢±�]³s�¨¾©m�°¾®·�¶O�³�n²¡�«Æ�K�µr¡LO�Kq�m´k�N½r��LO

mqKn±�m´k�qr��¯KrP_�×KrO��c�³�m´/}��r/}�¶/c�Kr½s�mq´�³m�°½K�¯L¾�VyK�ÈW³L�W�¶
�³�V/yK�µn/}�mqK³�qr/��mr¾¦O�Uq´��eL¢±�¶_³s��y´W�N½r��LO�¶c�³�n½?qm��Æk

m´}�¯KrP_�qr��°½K�n½LO���°X�r/¥�L/½�j/z��L/O�qr/��°/½K�mq´/� /½�qm�¶/¡�mqKn±�¨¾©m
¶OL��¯KrP_�U³L�W�¶OL�°X�r¥��g�����r¦½m�mq´�qm�³�m´}�´_³�U³L�X©Kn/}LO�¶X/}Km�m��

�V//yK�È©L/gqm�°/½K�³�°P/��qL//¾k�³�eL/¢±�qm�UqL/¢O��r//}�,M´/¾��¶/¡«���³r//}�sK
È�M´zh�m´���×sL¢WqK��m´}��,¯Kr¦½m�³�Èª¾�L®yK������� �

ŔČŞĄő˨ãĚŞá˨ ˨
È�×qL//_�N//¾��qL//¾k�qm�L//¸²W�Kq�{qK�,�´//�g�³�¶//���¯Kn²®//~½n±K�È©Lgqm�n//²±Km��¶//¡

µv½³�V¾�´�k�¢ªO�,mqKn±�m´_³�N¾��qL¾k�qm�×KÈ�t¾±�x¾©nW�qL¾k�qm�¶��°/½K�sK�¯K´/W
�×m´���qm�³�VyK�¶X�r½pS�Kq�Nª��°½K�t¾±��r��¶¢±L²c�,mr¡�µmL�XyK�mL¸±��x¾©n/W�¶/¡

Uq´���¶O�¶X�r¥�È�V½L�q�{qK�°X�r¥�n·m��¶©mK��×K��qL/¾k�¶/O�{qK��L/�XkK�×KrO�¶¡
r��«³t/©�¨/�K��/�K´�{qK�°X�r¥�Kr½s�-VyK�«L®WL±�r�±�¶O�VyK�µn}�mqK³�N¾��L/·mKmqK

VyK���¶`¾X±�³�Vz½r¦±�Èª���V�m�LO�m´���¶O�n½LP±�¯L¥n²z½´±�r�±�¶O��m´/���¶/¡�V/�r¥
�,V/z±Km�«³t/©�¨/�K��Æk�Kq�{qK�³�mr¡�L�³�¯?��½Kr}�«L®W�¶O�n½LO�³�n²Xz¾±�È¢¾¢~W
�³�n²X/z·�¶/PWr�×KqKm�m´/���È�r��V�m�qm�³�mr¡�µL¦±�È�r��V�m�¶O�m´���¶O�n½LO�¶¢ªO

http://www.jf.isca.ac.ir


ʹʸ˨ ˨

 

www.jf.isca.ac.ir 

ªB
W

È�
¸�
�

È�
�´�

g
È�

k�q
m�{

qK�U
´P
[�r
O

qL¾�
©nW

x
¾

 

�q�°¾O�sK�n���jz�È©Lgqm�,VyK�°¾�r��ULKt©K�¨¡�°X�¶PWr�{qK�qm�¶¡��UL/Kt©K�sK�×K
�´�g�³�L¸���sK� ½�b¾·�°¾²d®·�-VyK�È�LO�n���µmr¢±�¯L¾O�¯L±Km��,n/���qm�r/¥K�¶¡�n±K

{qK�È�°¾OsK��OLy�n���m´}�¶X�r¥�È�¨¢}�×n½n_�n���³�m³q��¶/¢²½K�¶/`¾X±qm�,mr/¾¥
�mqKm�jz���g�qKn½rk�L¸²W�x¾©nW�qm�¬¾½´¦O�qm�{qK�°X�r/¥�³�V/yK�n���«³t©��Æk

È®±�×qr��n���«³t©�¶O�x¾©nW�n±Lyq���qL¾k�qm�{qK�qL�h±K�rO�V©Åm�t¾±�µmqK³�UL½K³q
È®±�N¾��n²¡��V·LP/}�¶O�¶_´W�LO�×mqK´/�qm�x¾©n/W�³�N/¾��qL/¾k�×L·���µn²/}³r��¶/¡

µn²P½r��UL¾ª®��×mq´�¶O�VPz±�µmKm�«L`±K�ÅL¡�N¾��¯n±L}´S�×KrO�×K��/½K�¶¡�Kq�¨/®��°
��/���§³K�mq´/�qm�Kr/½s�-mqKm�m´/_³�×r/X®¡�¨/®��×mKs?�qKn/½rk�×Kr/O�,µmKn±�«L`±K

È�mqKm�Kq�{qK�°X�r¥��g�L½�jz���g�«³m�mq´�qm�LK�n²¡�jz��Kq�n���n±K´W���L²P�°½K
VyK��L�±K�³�V©Kn���Æk�0Kr·L����¶/O�³�V/yK�×qL/_�q³r/��µn/�L��x¾©n/W�qL/¾k�qm

½K�UKn²Xz�qm�¨¾©m�°¾®·V/yK�µn/}�µmL�X/yK�x¾©n/W�MLO�Z½mLgK�sK�µn�L��°���°X�r/¥
¶OL�È�t¾±�q³r��MLO�sK�Kq�U³L�W�V/z±Km�×qL/_�¯K´/W���sK�t/¾±�eL/¢±�qm�x¾©n/W�Z/hP

�Kn/��³�mn/�X�mqK´�×KqKm�³��´�g�³�¶���¬¸�ZgLP�V/yK�¶/�L_�qm�×mL/½s�×L·��
�´�g�³�L¸����LO�eL¢±�x¾©nW�qm�Kq�{qK�°X�r¥�¶ª®`©LO�¯L±Km¶X�r½pS�È�½Kr}�n±K���¶d±L²c

¬½r½p//T±�eL//¢±�x¾©n//W�qm�Kq�{qK�°X�r//¥�¶O�È±n//�¯´±L//��r·L//��sK�¶//¡q´�±L®·��V//ym
È�n½?��VyK�µmK´±Lk�È}LS³r��³�eL¢±�jz��¶O�°¾_³s�N¾�rW�³�V½L®g�¯?�¶`¾X±�� �

� �� �

http://www.jf.isca.ac.ir


ʹʹ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
��¬½r¡�¯?r�� �
°OK�°On®h�,x½qmK�n®gK�����������ɒǇťŻƹŤƅŢŤƅƋƹŤ�ťůƮƹŤƅɔƅŻůƹɒǇ�]�,��QL/c«³m���¬/����r/X�m

�UKqL~X±K�ÈÆyK���¶XzOK³��¶O��¶�L_�°¾yqn���µs´g�¶¾®ª���¬��� �
°OK�°Ot½t�©KnP��,]KrO�r½rh±�����������ŦƃǆƾƹŤ�ͳƭ�ǄƲƮƹŤ�]�,��QL/c§³K���¬/���¶�L®_��°¾/yqn®©K

È��µs´h©K��¶¾®ª�©K�¬�O��¶zyD�ÈÆyÅKr~²©K�� �
°OK�¯L®�±�,¯´¾g�°O�n®h�����������ƢƀƼŢť�ƻʮƊʭŤ��]����¬���¶zyD�§?�>L¾gÅ�V¾P©K�YKrX©K�� �
°OK�°On®h�,q´�²�«r¢�����������ƿťƋƹ�ŦƅƣƹŤ��]�,��QLc«´y���U³r¾O��qmL�qKm�� �

Èª¡´W�,°zh�,Èª¾�L®yK�n/¾K�,L/¾¡�����������,¯Kr/½K��´/�g�³�¶/¾LK�¶/���qm�×sL/¢WqK��r/}
ƍǅǇȊǫ�ͳƽʮƊŤ�ƯǈƲź�Ǆƽťǁ�,�����������,��������� �

��K°zh©K´OK�,È±L¸�����������ŪťŷǂƹŤūƺɕƊǇ�QLc�§³K���¬���qK´XyKr¸�� �
È_r�K�Nª�®©KnP��,È//ªg�°O�n//®h�����������ͳƭƁŢŤǈƮƹŤƇǂȕ�Ƹź�ŬʮƨƨƏƾƹŤ�ƁƢŤǈƲƹŤ�]��QL//c�,

§³K���¬���º�L®_�°¾yqn®©K�È��¹s´h©K�ºzyD�,¬�O�¶¾®ª�©K�ÈÆyÅKr~²©K�� �
°zg�,ÈLK����������ƯǈƲź��ͳǁƁƽ�QLc�¬·mqL¸c���¯Kr¸W���MLX¡��È}³r��¶¾ÆyK�� �

È/�Wr�,×qL�±K�°O�°¾Kn®h�����������Ŧťůȕ��ŸťƨȖǁ�]�,��QL/c§³K���¬/����È®©L/�©Kr®W´®©K
��¶PyL²®O��×r¡p©K��¶½´J®©K��¶¾±L\©K�mÆ¾®©�j¾~©K�¬��ÁK�×qL�±ÅK�� �

È�Wr�,×qL�±K�°O�°¾Kn®h������������ŧƊťƾƹŤ�]��,�,��QLc§³K���¬���rILkp©KqKm��� �
±KÈ�Wr�,×qL����°O�°¾Kn®h������������ƷǈƨƒʭŤƁŢŤƅƭ�]�,��QL/c¬/¸±���¬/����/®`�r/¢�©K�

KÈÆyÅ� 

×mt½K�Èª��,mr��×n¸�,eÆ��-rP¡K�����������,È±n/�{qK�×L/²P�³�V/¾·L�µqL/Oqm�ÈªBW
ɒƅůƋȢƀŤƀ�ƯǈƲź�Ǆƺŷƽ�µqL®}�,�����,������� �
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°zg�,×mq´²`O�����������ūɕǆƲƮƹŤƁƢŤǈƲƹŤ�]�§³K�QLc�,���¬���×mL¸©Kr~±��� �
�y´½�,È±KrhO�°O�n®gK����������ưŢŤƁŻƹŤ��ǃƅƖťǂƹŤ��ͳƭ�ƻťźŤ�ŪƅǅťƛƹŤŪƅůƣƹŤ�]��,��QLc§³K���¬/���
¶�L®_�È��°¾yqn®©K�µs´h©K�¶zyD�,¬�O�¶¾®ª�©K�ÈÆyÅKr~²©K�� �

°¾//zgn¾y�,×mr//_³rO�����������΄ƽťƨƨŶ�űɔƀťźŤ��ǄƣɕƨƨƏƹŤ�]��§³K�QL//c�,���¯Kr//¸W���UKqL//~X±K
�¤²·r���tPy� 

×s³r¸O�L�qn¾®g�,mKs�����������ǃƁƨƢťƱ�ƿŘ�ǄƨƋɔťƲƽ�Ǉ�ƌƄŤ�ͳƽǈƨƾƢ�ǄƨɔƅƟǁ�ƷťƨƾƢŤ�ƙɔŤƅƨƎ�Ǉ�ƻǈǆƮƽ
�ŐǀƾŲ�ƸɕƺƲŮµqL®}�,È�¾P�W��´�g�qm�¶�y´W�³�È�¾�hW�¶L²ª�� �����,�,������ �

r��_n///®h�,×r///IKt_�����������ɒƁǅ�ŧƹťƛƹŤ�ͳƹŤ�ŸƅƎ��ŧƨƨƨƊťƾƹŤ�]�,��QL///c§³K���ÈO�L///_��
º�¾ª��q´²©K�� �

×r��_�×m³r//¦²©r��_n//®h�,�����������ƘǈƨƨƋũƽ��ɒȉǈƨƨƹǈǂɕƽƅŮ�Ƅƀ��ƯǈƨƨƲź�]��,�,��QL//c¬//¸±���
¯Kr¸W��UKqL~X±K�^²¥�|±Km��� �

×r��_�r��_n®h�,×m³r¦²©����������ƯƄťƮƹŤ��ƫƄťƨƣƾƹŤŪƅŢŤƀ�ͳƽǈƾƢ�ƯǈƲź�QL/c�«³m���¯Kr/¸W��
�UKqL~X±K��^²¥�|±Km��� �

×r��_�r��_n®h�,×m³r¦²©�����������ǄƮƋƺƭ�ͳƽǈƾƢ��ƯǈƲź��ɒƄǈţŮ���ǄƨǁƆŤǈƽ�QL/c�§³K���¯Kr/¸W��
¶±LlOLX¡�^²¥��|±Km��� �

×r��_�r��_n®h�,×m³r¦²©�����������ƯǈƲź��ǃƀŤǈǁťƨž�QLc�«qL/¸c���¯Kr/¸W��¶/±LlOLX¡��^²/¥��
|±Km�� �

�È�®_�¯Kr¦~·³vS�sK������������ͳƽʮƊʭŤūƲƮƹŤūƢǈƊǈƽ��ŧǅƃƨƾƹťƲũƚ�ƸǅŤ�ŭƨɕũƹŤń��]�,��QL/c
§³K���¬����¶zyD�¹rIKm���qL�®©K�¶���ÆyK�È�N·p�rO�¨·K�V¾Oń��� �

°On®h�,ÈªL//�rg�°//zg�����������ƸɕƨƨƓƮŮ��ƸŢťƊǇ��ǄƣɕƨƨƏƹŤ��ͳƨƨƹŤ��ƸɕƨƨƓŻŮ�ƸŢťƋƽ��ūƣɔƅƨƨƏƹŤ�]��,�
�QLc§³K���¬���¶zyD�§?�V¾P©Kń�� �

È²¾zg�eLX�©Kn/P��,È�Kr�°O�Èª�������������ǀɔǇťƨǂƣƹŤ�]�,��QL/c«³m���¬/���º�L®_��°¾/yqn®©K
�È��µs´h©K��¶zyD�,¬�O�º¾®ª�©K�Kr~²©KÈÆyÅ��� �
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È²¾zg�mK´_n®h�,ÈªL��°O�n®h�����������ŸťůƮƽ��ūƽŤƅƹŤ�ͳƭ��ŸƅƨƎ�ǄƨƽʮƣƹŤƁƢŤǈƱ�]��,��QL/c
§³K���¬���º�L®_��°¾yqn®©K�È��¹s´h©K��º¾®ª�©K��¶zyD�,¬�O�ÈÆyÅKr~²©K��� �
¶½t±�,mL®g�����������Ƽŷƣƽ�ŬťŻƺƛƓƾƹŤ��ͳƨƭ�ūɔƀťƓůƱʭŤǇ�ūɕƹťƾƹŤ��ťǆƲƮƹŤūƨƧƹ�QL/c�§³K����/~m��

m¬ª�©KqK��� �
e³q�,È²¾®k�� Þ6ÉK����������Ŧťůȕ��ơɕũƹŤ�]�,��QLc«qL¸c���¯Kr¸W��¶zyD���¬¾�²W�«LÅK�qL[?�r~±�³��
È²¾®l©KŃ�� �
e³q�,È²¾®k�� Þ6ÉK�����������ǄƺɕƨƊǈƹŤƅɔƅŻŮ�]�,��QLc«´y���¯Kr¸W���¶zyD�¬¾�²W��«L/K�qL[?�r~±�³��
È²¾®kŃ�� �

�n//®h�°On//®h�,×n//¾Os�����������ŴťƨƨŮ��ƈǇƅƣƹŤ�ǀƽ��ƈǈƽťƨƨƲƹŤƅǅŤǈŶ�QL//c�§³K���U³r///¾O��� �
r¢�©KqKm��� �

ÈW´¢y�L�q�,È®¾z±����������ƉɕƹƁŮ�ƅɕŲśŮ���ŸťȖǁ�Ƅƀ�ƿŘ�ƄťƨŲŘ�Ǉ���È/�¾P�W��´/�g�UL/�©L��¶½r/~±
r�L���µqL®}����t¾½LS�¯LXzs������������ �
Èª��,È�¾y�rP¡K���ÈO�LW���Ƹƨɕƹƀ���ǄƺɕƨƊǈƹŤƅɔƅŻŮ�]�,��QL/c§³K���¬/���¶/zyD���¬¾/�²W�qL/[?�r/~±�³�
«LÅK�È²¾®l©KŃ�� �

¬¾·KrOK�,È±L¡r¸///}�¨¾�L®///yK�����������Ƽŷƣƽ�ŬťŻƺƛƨƨƨƓƾƹŤ��ǄɕǆƲƮƹŤ�]�,��QL///c§³K���¬///���
×³o�ÈOr�©K��� �

n®h�,§³Kn¾¸}�°O�È¢������������ƷǇʭŤƁɕǆƏƹŤūƢǈƊǈƽ�]��,��QLc§³K���¬/���N/X¢��«Æ�ÅK
��ÈÆyÅK�È��µs´h©K�¬��,¶¾®ª�©K�¶yn�®©K�¶¾±³L��ª�©Kt¡r�,YLhOÅK«´�¶�L�\©K³�¶¾ÆyÅK�� �

°½s�,È±L[n¾¸}�°½n©K�°O�Èª������������ǄƖǇƅƹŤ�ǄɕǆũƹŤ�ͳƭ�ŸƅƎ�ǄƣƾƺƹŤ��ǄɕƲƨƏƽƁƹŤ�]��,�,��QL/c§³K���
¬���¶PX¢�×q³Kn©K�� �

°½s�,È±L[n¾¸}�°½n/©K�°O�Èª������������ΈƹťƋƽ�ƻťǆƭʭŤ�ͳƹŤ�ŹɕƲǂŮ�΄ŢŤƅƎ��ƻʮƨƊʭŤ�]�,��QL/c§³K���
¬���¶zyD��qL�®©K�¶¾ÆyÅK�� �
¾¸///}×n�eL///X�r¾�,×t½rPW���ÈO�L///W���ŧƹťƛƹŤūɔŤƁǅ�ͳƹŤ��ŧƨƨƨƊťƾƹŤƄŤƅƊŤ�]�,��QL///c§³K���¬///���

MLX¢©KqKm�� �
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°/zgn®h�,r·K´/_�NgL/��°O�r�LO������������ƻʮƹŤƅǅŤǈƨƨŶ�]��,��QL/c§³K���¬/���¶//zyD��
¹rIKm���qL�®©K��¶����ÈÆyK��N·prO�¨·K�V¾Oń�� �

°¾zg�,È½L������������ƯǈƲź��ǃƀŤǈǁťž�]�,��QLcL½¬·ms���¯Kr¸W��UKqL~X±K�µL¦~±Km�¯Kr¸W�� �
È½LP�LP��È�W�,È®�������������ͳǁťũƽ�Ŵťǆǂƽ��ǀɕŻƹťƓƹŤ�]�,��QLc§³K���¬���¬ª���r~©K�� �
È½LP�LP��Èª��,È½ÆOr¡���°O�Èª�n®h�����������ƔťɔƄ��ƸŢťƋƾƹŤ�]�,��QLc§³K���¬/����¶/zyD
�§?�YKrX©K>L¾gÅ�V¾P©K�� �

°On®h�,Èy´��°/zg����������ůƊʭŤƬƺůžŤťƾɕƭƄťƨƓũ�ǀƽ��ƄťũžʭŤ�]�,��QL/c«qL/¸c���¯Kr/¸W��
MLX¢©KqKm�º¾ÆyÅK�� �

°On®h�,È///y´��°///zg������������ƫʮƨƨƨſƹŤ�]�,��QL///c§³K���¬///���º�L®_�°¾///yqn®©K��
È��¹s´h©K��º¾®ª�©K�¶zyD�,¬�O�ÈÆyÅKr~²©K��� �

°On®h�,È///y´��°///zg�����������ƘǈƨƨƨƋũƾƹŤ�ͳƭ�ǄƲƭ��ǄɕƽťƽʭŤ�]�,��QL///c«´///y���¯Kr///¸W��
ºPX¢�º½´�Wr®©K��� �

°On®h�,È//y´��°//zg����������Ŧƃƨƨǆƽ��ƻťźʭŤ�]�QL//c�,�«qL//¸c���¯Kr//¸W��qKm�ML//X¢©K�
¶¾ÆyÅK��� �

¶Æ��°zg�,Èªg�°O��y´½����������,ƻťźʭŤƅɔƅŻŮ��ͳƺƢ�ūɕƢƅƏƹŤ�ŧǅƃƽ��ūƨɕƽťƽʭŤ�]��,�,��QLc
§³K���¬����¶zyD�«LÅK��mL�©K�ņ��� �
¶//Æ��°zg�,Èªg�°O��//y´½���������,Ƭƺůſƽ�ͳƭ�ūƣɕƨƨƏƹŤ�ƻťźŤ��ūƣɔƅƨƨƏƹŤ�]�,��QL//c«³m���¬//���

º�L®_�°¾yqn®©K��È��¹s´h©K��¶¾®ª�©K�¬�O���¶zyD�ÈÆyÅKr~²©K��� �
¶///Æ��°zg�,Èªg�°O��///y´½�������«��,;ǆǁ��ưƨƨƨŻƹŤ�ƬƏȕ�Ǉ��ƯƁƨƨƨƓƹŤ�QL///c�§³K���U³r///¾O��

MLX¢©KqKm�È±L²Pª©K��� �
¶//Æ��°zg�,Èªg�°O��//y´½�����������ƿťǅƂʭŤƀťƨƨƎƄŤ�ƹŤͳ�ƻťźŤ��ƿťƾɔʭŤ�]�,��QL//c§³K���¬//���

º�L®_��°¾yqn®©K�È���¹s´h©K��º¾®ª�©K�¬�O��¶zyD�ÈÆyÅKr~²©K��� �
°zg�,Èªg�¶Æ��°O��/y´½�����������ƻťźʭŤƅɔƅŻŮ�ͳƨƺƢ�ūƣɔƅƨƏƹŤ��ŧǅƃƽ��ūƨɕƽťƽʭŤ�]�,��QL/c

§³K���¬����«LÅK�¶zyD��mL�ņ��� �
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n¾®��wLP��,È±L`±s�Èª�����������ŬťũŶǈƽ��ƿťƾƖ�QLc�§³K���¯Kr¸W��¯Kt¾r~±��� �
¨//�L��°OmKn��,mKn///��� Þ6ÉKn///P������������ŹɕƲǂůƹŤ��΄ƨƨŢŤƅƹŤ��΄ŢŤƅƨƨƨƏƹŤƅƓůſƾƹ�QL///c�§³K���¬///���

¶½?ºPX¢�� Þ6ÉK�È®��©K�È~�r®©K�È�`²©KŃ��� �
¨////�L��×ng´�n////®h�,È±Kr¢²©�����������ƸɕƓƮŮ��ūƣɔƅƨƨƨƨƏƹŤ�§³K�QL////c���¬////����t////¡r
¶���¶®IÅK�qL¸�ÅKń�� 

fX��,n®gK�, Þ6ÉK�����������ǍƅƮƣŷƹŤ�ǄƲƮƹŤ�ƜťƮƹŚ�Ƽŷƣƽ�QLc�§³K���ÈO�L_��«Ln©K� �
�¾��°On®h�,È±L}L¡�µL}�È�Wr������������ͳƭŤǈƨƹŤ�]��,��QL/c§³K���¯L¸�/�K��º/PX¢��«LÅK
�°¾²´®©Kr¾K��Èª�ņ��� �

°On®h�,×mLO?s³r¾���M´��½�ÈO�LW����ƙɕŻƾƹŤ�ƈǈƽťƲƹŤ�]����U³r¾O��¬ª�©KqKm� 

È©´P��n¾y�,¯L~�Kqm×mL·n®h����������ǀɕƨƣƽ�ƀǈƲƢ�Ǒ���QLc�«´/y���n¸/~���UKqL/~X±K
��µL¦~±Km�Èy³mr��� 

r/�L±�,¯L½s´WL¡����������ƻŤƇƹŤ��ɒťƨǅ��ŴƄťƨž��ƀŤƀƄŤƅƨƱ�ƆŤ�QL/c�«³m���¯Kr/¸W��UKqL/~X±K�µL¦/~±Km�
¯Kr¸W��� �

r//�L±�,¯L//½s´WL¡����������ǃƄǇƀ��ƯǈƲź�ͳǁƁƨƨƽ���ͳƽǈƨƨƾƢ�ƁƨƨƢŤǈƱ�ťƨƨǅƀŤƀƄŤƅƱ�]�,��QL//c¬·mt±L//}���
Kr¸W¯��^²¥�|±Km��� �

n®h�,È²¾ª¡�°O�M´��½������������ͳƭťƹŤ�]��,�,��QLc«qL¸c���¯Kr¸W��NX¢©KqKm�¶¾ÆyÅK��� �
� Þ6ÉKnP��,È±L///�L�°O�°///zgn®h���ÈO�L///W����ƷťƨƨƨƲƾƹŤ�ͳƨƨƨƭ���ƷťƽʧŤūƨƨƨɔťƦ�ūƨƨƨƺƾȖŮ�QL///c�§³K���¬///���

�®`�º¾ÆyÅKrILkp©K��� �
°Or�LOn®h�,Èzª`�È�Wn®h�����������ƷǈƲƣƹŤŪŘƅƽ�ͳƨƭ��ŸƅƨƎ��ƷŘ�ƄťƨũžŤ��ƷǈƨƊƅƹŤ�]�����¯Kr/¸W��

MLX¢©KqKm�¶¾ÆyÅK��� �
��h�r��_�,Èªg�°O�°zg�����������΄ŢŤƅƎ��ƻʮƊʭŤ�ͳƭ�ƸŢťƋƾƹŤ�ƷʮŻƹŤ��ƻŤƅŻƹŤǇ�]�,��QL/c«³m���
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Abstract 
In Islamic criminal jurisprudence, concepts such as indirect causation 

(tasbib) and the concurrence of the cause and the direct agent (

sabab wa mubashir) are among the recognized bases for criminal liability. 

Given the various scenarios under which 

responsibility, this paper employs a descriptive

examine the extent of the liability of the indirect cause in a case where an 

individual engages in behavior that is inh

crime occurs through an unintended factor. Despite intra

differences in both Jafari and Sunni jurisprudence, the findings of this 

research suggest that indirect causation of death

unintended method�can in certain cases be considered intentional 

homicide, warranting qisas (retributive punishment), unless the
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crime occurs through an unintended factor. Despite intra-sectarian 
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research suggest that indirect causation of death�even through an 

can in certain cases be considered intentional 

(retributive punishment), unless the unintended 

                                                          � �
2025). The responsibility of the indirect cause in 

unintentional acts leading to death from the perspective of Islamic criminal jurisprudence. Journal 

https://doi.org/10.22081/jf.2025.68837.2795 

: Islamic Propagation Office of the Seminary of Qom (Islamic Sciences and Culture 

: Research Article 

Accepted: 2025/01/23Published online: 2025/05/10 

http://www.jf.isca.ac.ir
mailto:askari.mosa1395@gmail.com;
mailto:mohsenmalekafzali@yahoo.com;
https://doi.org/
http://www.jf.isca.ac.ir
https://doi.org/


ʺʼ˨ ˨

 

www.jf.isca.ac.ir 

©´J
z

V
¾

�
��̈

���
LO�̈

X��
qm
�N
Py

r¾�
Kt_

�¶�
��r
�²
�s
K�m
´�

�
È½�

«Æ
yK

 

factor was neither a natural consequence of the intended act nor 

foreseeable. In such cases, although the criteria for intentional homicide 

are present, due to precaution, the indirect cause is liable for diyya (blood 

money); alternatively, if the unintended factor involves human 

intervention, the indirect cause may be subjected to ta'zir (discretionary 

punishment). 

Keywords 
Cause, Direct Agent, Conflict of Causation, Criminal Responsibility, 

Unintended Act. 
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ŔŎĖńŎ˨ ˨
�qL/X�q�¬/·�«³m�³�¨X��n���È¢½�,�r}�³m�×n®��¨X���¾l~W�×KrO�«ÆyK�×Kt_�¶���qm

�µn/}�r¡o�,µn²~¡�0L�´±��,È/ªg��/�h����]�,������,�������qm�®_� /½��¨/·K�¶/���sK�×n/²O
¶O�t¾±�V²y�È�Vym��×n/®��¨/X��ÈyL²}sLO�qL¾��µn²~¡�0L�´±�qLX�q�³�¶`¾X±�n���¶¡�n½?

�V/yK�×n/®��r¾��sK��,È²¾/zh©K�×qL/®�©K����]�,«����,����,È±L/yL¡�-����]�,«����,���,È/zkry�-

����]�,«�����,����� �
X��¶O�^X²�¶¡�Kq�¨���È©³�¶X}Km�Kq�¨X��n���,È±L_�r¥K�µmKn/±�«L/`±K�n/���¶/O�µn}�¨

¶O�,VyK��mq´/�mr/��,µmL/_�sK�q´P��°¾g�qm�È©³�,¶X}Km�Kq�¶hªyK�LO�°X~¡�n���§L\�q´�
È�r½s�m´k�°¾}L�LO�Kq�r�±�È�¶_´X�n�O�,mr¾¥��r/�±�mq´/�mr/��¯L/®·�§´/X��¶/¡�m´}
Vz¾±�n®��,L`²½K�qm�,VyK��r/�²��°¾/O�È±Ls�¯qL�W�³�¶X}Kn±�¨X��n����mL�W�°¾g�qm�

mqKn/±�m´/_³�¯qL�W��r��°½K�qm�¶¡�VyK��r}�×n®��¨X��qm�È±K³q�³�×mL���¶/¢²½K�L/O
È®±�Æ�K��mL�W�°¾g�qm�È©³�mqKm�Kq��©K�¨X��n����mq´/��l/}�¯L/®·�°/½K�VkL²}

VyK�r�±���m´O�n·K´l±�n®��¨X��L`²½K��,È�mL��n®hr¾�������,������ �
n}��qL��r�LlO�È©³�V}Km�m´_³�È±Ls�¯qL�W�r¥K�LK�³�¶/`¾X±�°¾/O�r/¦½m�¨L��¯

¶�OKq�sKrgK�qm�,NPy�¨����¬/·�³�¨X��n���¬·�mr��×´y�sK�¶¡�,n}�mL`½K�¶¸P}�,mL²XyK�×
�µn¾/yq�r/®[�¶O�È±³r¾O�¨L���y´W�¶`¾X±�¨OL��qm�È©³�mqKm�m´_³�µn²~¡�È�´±�¶O�qLX�q

VyK�µn}�«r_��´�³�sLy�¶²¾s�È©³K�mr��«Kn�K�¶cr¥K�,VyK��� �
�¬½n��sK�¶ªJz�°½K¶/©L��qm�t/¾±�r/�L��UL/�¾�hW�qm�³�µm´/O�er���¯K´/²��V/hW�×

�µLPX}K�³�r¾�±�V½L²_��¶L²ª���qm�È±Ll½qLy�rX¡m��y´W�|·³vS�×��,×r/�¾¡��´�g�×L·
MLX¡�qm�³��V/hW�,×mL/O?�µm�È_Lg�n®gK�³�È�mL��×mL·�È�L�XkK�×Kt_��´�g�×L·

VyK�µn}�¶½L®±�,m´���r¾��¨���LO�V½L²_���hW�¯K´²���W�qm�È©³�³m�¶/O�q´¡p�UL�¾�h
µn~±�¶_´W�¶X¢±���³K�sK�Èª/�K�UKsL/`�¶/¡��³r/��qm�È/Xg�NP/y�V¾©´J/z�§³K�¶/X¢±

VyK���Wr���§³K�¶/X¢±�,r/�Lg�¶X/}´±�qm�¶/¡�,UKn²X/z�³�È±LP�¶O�¶_´W�«n��«³m�¶X¢±
¶O�È��/�K³�È/yqqrO�mq´�¨¢~�³�|©Lc�¯K´²��m´/}���³�È±L/P�¶/O�¶/_´W�¬/·�È½´/y�sK

http://www.jf.isca.ac.ir


ʻʵ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

l��³r��qm�UKn²Xz¶O�³�t½L®W�N_´�,�ªX��¶¡�,VyK�×q³?�mL½�¨OL��×q³?�´±�¯K´²�
È�¶½KqK�¨½o�qLXkLy�qm�m´}�� �

ľŊù˨ʲŌŘŖŀŎ˨äğʭŒģ˨ ˨
È�r�±�¶O�µuK³�sK�È/krO�ÈyL²}�«´¸��¶¡�nyq��×q³r/��³�«sÅ�,×mrOqL/¡�³�¬/¸�×L/·

µuK³�n²c�Èª�K�ZhO�¶O�m³q³�sK�¨P��°½KrOL²O�-n}LO�È�ÈOL½L²��×n¾ª¡�×�m´}�� �

ʴ˨
ŞþĠăü˨ ˨

µuK³�sK�µn}�¶X�r¥�N¾PzW�VyK�Ny�L½�³�NPy�×���³�¯L®/z½q�È/²�®O�È/Or��V/�©�qm
È�¨Pg��n}LO��,×r·´_����]�,�����,������¶�yK³�³�¶ª¾y³�,t¾c�r·�¶O���n/·�¶O�Kq�L�¶¡�×

µmL_�³��½r��¶O�L½�³�n±LyrO��mr/��m´���¯?�×L¸X±K�¶¡�×�È��Æ/�K�NP/y�,n/}LO��mmr/¥
��,×n¾·Kr�����]�,�����,������È®z���NP/y�,qKt/OK�³�¶�/yK³��/ª��¶O�t¾±�¬½r¡�¯?r��qm�¶¡

È��Æ�K��mmr¥��,N�Kq�������,��������È±L/��¶/O�NP/y�§L®�X/yK��r/��qm�,µs³r/K�Kp/©
�V/yK�§³Kn/X�rK� ½�r¦½m�¶OL~�È±L��³�Vª��,Z�LO�,qKtOK�,¶ª¾y³�¨\�¬·�¶O� ½mt±

��,È²¾��¨¾�L®yK�������,������O�NPy�t¾±�ÈyqL��qm�,V/ª��,t/½³?�V/ym�,¶ª¾y³�,qKtOK�È²�®
�VyK�µn?�¯n}�Z�LO�³��½r���,°¾/�����]�,����,��������,N/_´�,µn/±q³?�n/½nS�¨/L�

È�qL¡�¶O�Z�LO�³�V¸_��m³q��,×q´/±K����]�,����,�������¶/~½q�¶/O�¶/_´W�LO��«´/¸��³�ÈOL/½
nS�qm�¶/¡�¶d±?�L½�³�V¾ª���ª��sK�UqLP��¶¡�«L��«´¸�� ½�rO�NPy�,×´�©�¯n/?�n/½

È��Æ�K�,n}LO���L±�³�ÈIt_�Uq´��¶O�¶cr¥K�,¶`¾X±�³�§´ª�� ½�m´}��� �
È�¶X�¥�Vª��rO�N¾PzW�¶�´�´��´�g�qm��m´/_³�r/}LP�³�N¾P/zW�°¾/O��r��³�m´}

�mqKm�r}LP�sK�U³L�X�«´¸��NPy�,¶���qm�È©³�,mqKn±��,ÈyL¾��������,������¶���qm�N¾PzW
µn±q³?�n½nS�¶O�²_�L½�³�UqLzk�×È��Æ�K�¶�yK³�LO�V½L�m´}���r/·�sK�UqL/P��NP/y�Kp©

�r/¦½m�¨/L��¶ª¾/y³�¶/O��ªW�³�¨���¯?�°¾O�°¢©�,n½?�m´_³�¶O��ªW�¯?�sK�¶¡�VyK�Èª��
�n//X�K�¶ª//�L���,È±L//[��//�h�,ÈªL//�����]�,����,����,È²¾//zg�ÈªL//��-����]�,�������,������N¾P//zW

¶O�z�«r_�¶¡�Èª¢}�¶O�VyK�r}LP�¨OL��qm��¾�m�q´�V/yK�NP/y�¶O�n²X���°¾/O�¶/¢²½K�L/O
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�V¾©´J/z�°XX/}Kn±�r�L/lO�¶�/yK³�°/½K�È/©³�,mqKm�m´/_³�¶�yK³�¶±Lr`�¶`¾X±�³�NPy
�¶/O�«r/_�³�V/z¾±�¯?�¶/O�mL²XyK�¨OL��«r_�,r¦½m�Vª��r·�¶O�L½�³�¯m´O�¯K´¾g�¨\�×r�¾¡

È�n²Xz�NPy�°½KsK�m´}�È�qLO�NPy�rO�×r�¾¡�V¾©´Jz�³q�m´}�� �

ʵ˨
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K�r/O�È/¸���eÆ�/�K�qm�È/©³�,mqKn/±�NP/y�sK�¶/±L¥Kn_�«´¸��¶¡�NPy��®_�,MLPy
mqKm�mrOqL¡��Lk�mq´��¶X�¥�Kp©�È��n���r��¶O�MLPyK��L®X_K�n±K��°½n/²c�¶/¡�n²¡

�m´/}�UqLzk�³�V½L²_��´�³�Z�LO�¬·�§´��qm�NPy��,È/yL¾��������,������L/¸���¯L/¾O�qm
·�§´��qm�NPy�n²c�V©Lkm�LO�¶¡�VyK�ÈWq´��V/yK�µn}�V½L²_�¯n?�¬·Kr��Z�LO�¬

��,È�`±����]�,������,������§L\�È�¯L/~±�ÈO´lO�mqKm�m´_³�È¸����OL²�qm�¶¡�×L·��n/·m
VyK�È©´��¨ª��MLPyK��L®X_K�sK�m´���¶¡���µKq�r/y�rO�Kq�¤²y�§³K��l}�¶¢²½K�¨\

�Kq�×´�L/c�µLc�¨kKm�qm�È´y�³�n½L®±�r�g�Kq�µLc�È³m�³�mqKp¦O�«mr�q´P�mqKp/¦O��
�m´/}�È±L/Or��¨/X��N_´��Ll}K�°½K�¶®·�qLX�q�¶`¾X±qm��,È±L/[�n¾¸/}����]�,������,����-

�,ÈI´k����]�,������,������VyK�«ÆyK�È½Kt_�¶����KrXkK�MLPyK��L®X_K�xS��� �

ʶ˨
ĚģʭþŎ˨ŗ˨üþğ˨ĵʭ˙Ąċù˨ ˨

È��Æ�K�mq´�qm�r~O�¶~½q�sK�r}LP��³�¶�/yK³�¯³n/O�Kq�¨/®�� ½��l}�¶¡�m´}
�¬¾�Xz�n·m�«L`±K�{m´k��,×r·´/_����]�,�����,�������¶/O�r/}LP�È/yqL��qm�¶¡�°¾²d®·

È�¶X�¥�Èz¡��n·m�«L`±K�¶�yK³�¯³nO�Kq�×qL¡�¶¡�m´}��,È±LXzO�������,��������¯´/X�qm
�,¶�/yK³�«Kn¡�¯³nO��l}� ½�¨���¶¢²½K�¶O�VyK�µm´®±��½r�W�Kq�Ur}LP�t¾±�È�´�g

�m´//}�UqL//zk�¯n//?�mqK³�NP//y�O�,ÈL//KÈ�]�,L//W����,�������ÈÆ//yK�UKsL//`�¯´±L//��qm
�M´�������µmL�����VyK�µn}��½r�W�ü��y´W�L®¾�Xz�V½L²_�¶¡�VyK�¯?�Ur}LP

m´}���K³�N¢Wr�m´k���¶/O�È/±K³q�°/¡q�¶/O�¶/_´W�LO�¶¡�¶�yK³�¯³nO�V½L²_�¶O�«Kn�K�Kp©
È�¬¾z�W�n®��r¾�³�n®���mmr¥��,È�`±����]�,������,�����È²�½�Ur}LP�xS��qm�V/©Lkm

�¶�yK³�¯³nO�V½L²_��,t½t�©KnP��r¾K�������,«���,µm´��-����]�,«����,�����È�«´ª��xS��m´}
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�Z/�LO�¶�/yK³�¯³n/O�³�¶�yK³�LO�Vª��¶¡�VyK�mq´�r}LP�³�NPy��L®X_K�sK�m´���¶¡
�¯L®��,MLO�°½K�qm�¨�K�³�,mqKm�V©Lkm�V½L²_�³�¨X��qm�³m�r·�³�VyK�µn½mr¥�V½L²_

�VyK�r}LP��,×n²·�¨�L��������,������ �

ʷ˨
ĕŘĨńŎ˨ĚŞĻ˨˛ĸĿ˨ ˨

�µm´/O�N/¢Wr�m´/���¶/¡�{³q�L/O�V/½L²_�¶¡�VyK�°½K�m´���r¾��¨���sK�q´�²
�N/¢Wr�m´/���¶/¢±L²c�V/yK�µn¾/yq�¶/`¾X±�¶O�×r¦½m�´h±�¶O�È©³�,µn~±���h�VyK

�n½?�¨�Lg��,Èª��K�³�È±Ll½qLy�������,������r/¾��{³q�LO�V½L²_�,r¦½m�r¾P�W�¶O�L½��m´/��
�m´/}��/�h�,µm´/O�È±L/_�m´/���¶¡�¶d±?�sK�r¾��ÈXª��¶O�V½L²_�¶¡�VyK�°½K��,È�mL/�

�������,������VyK��h�×L�k�V½L²_�m´}���K³�m´���r¾��¨���LO�V½L²_�r¥K���¯´c
�n/}LO�×n/���n½LO�¨���,×n®��V½L²_�qm��,È�mL/��n/®hr¾�������,������´/�³�°½KrOL/²O�-

�m´���r¾��¨���LO�V½L²_mqKn/±�Kq�ZhO�×L_�³�VyK��h�×L�k�¶¢ªO�Vz¾±�×n®���
�ÈWL/¸_�sK�,V/yK�µn/}��/�K³�m´/���r/¾��{³q�L/O�V½L²_�¶¢²½K�LO�mqK´�ÈkrO�qm�È©³
�×L/�k�m´/���r/¾��¨/���LO�V½L²_�¶¡�mqKm�m´_³�×mqK´�Kr½s�-VyK�È¥n¾d¾S�×KqKm

VyK�×n®��L½�³�n®��¶P}�¶¢ªO�Vz¾±��h��/yKrO�×n/®��¶P/}�³�×n/®���¾l/~W�wL
VyK�ÈyqrO�³� ¾¢�W�n²sL¾±�È±LP���UL/P[K�¶/O�¶/±´®±�n/²c�È/yqrO�L/O�r�Lg�¶X}´±�¶¡

È�È�n/®��¶P/}�È·L/¥�³�×n/®��È·L/¥�,m´���r¾��{³q�LO�V½L²_�¶¡�n±Lyq��³�m´/}
Vz¾±��h�×L�k�,m´���r¾��¨���LO�V½L²_�r·�LKt©K�� �

û˨ʲŎʭŎù˨ãʭŖńĿ˨˫ʭáĖŰĕ˨ěù˨ĕŘĨńŎ˨ĚŞĻ˨ġŗę˨ʭý˨ĂŰʭŒċ˨ęĕ˨üŞþĠă˨ōÞďŔŞ˨ ˨
�r½t¥L/±�,VyK��ªXl��½mL��³��³r��×KqKm�m´���r¾��¨���LO�V½L²_�¶¡�È½L`±?�sK

mr¡�ÈyqrO�¶±L¥�Kn_�Kq��r��r·�n½LO�� �

ʴ˨
ĕŘĨńŎ˨ĚŞĻ˨ŗ˨äőʭĠőù˨ęʭĄĿę˨ĮğŘă˨ʯ˛ĄŃ˨ĵŘŃŗ˨ ˨

È�n����l}��Kq�×r¦½m�¶¡�n²¡�Ĭ¶O�×n²ªO�sK��L/½�n/²ªO��L/�WqK�L/O�µ´/¡�§L/\�q´/�
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��n���¶O�,¶�P��°½n²c�¯L®WqLS?¶ª/�L��r�L/lO�n½n}�VOL�K�r[K�rO�,¨X�mL/½s�×�Ĭ�ML/WrS
È�È²`�¶¢²½K�sK�¨P��LK�-n²¡��L/½³�´�L/c�L/O�,×r/¦½m��l/}��/y´W�nyrO�°¾s�¶O�¶¾ª�

¶hªyK�È�¶X~¡�r¦½m�×�m´}���Kq�§´/X��¶¡�§³K��l}�V¾©´Jz�qm�°ly�,�r��°½K�qm
�,µmr¡�MLWrSVyK��mqKm�Kq�NPy�|�±�¯´c�� �

§´Jz�qm�q´¡p��r��qm�¶/O�«³m��l/}�¯m´O��mqKn/±�m´/_³� /}�,r/}LP�¯K´²�
��,È�`±����]�,������,���,Èªg���h�-����]�,�����,����,È/ªg�¶/Æ��-����]�,�����,����n¾¸/}�-

�,È±L[����]�,������,���,È²¾®k�-����]�,�����,����,È±L}L¡�È±n�-�������qm�r}LP�UKsL`�³�,
�V/yK��L/���×n®��¨X���,È/ªg����]�,�����,����������L�hX/yK�r/O�q´¸/~�×K´/X��¨/¾©m

È�r}LP�³�NPy��L®X_K�MLO�qm�µn�L���OL��,r}LP��L����{m´/k�×L/_�qm�¶¡�n}LO
�V//yK�µn//½mr¥�°¾//¾PW��,È//ª¾OmqK��//�h����]�,�������,����¶//ª®_�sK�,��³�È//¸���UL®ª//z�×

�VyK�µn}�¶X�¥�È�L®_K��,È�`±����]�,������,������ �
r�Lg�¶©L��qm�ZhO��´�´�È©³K�mr��V¾©´Jz�,�NPy���{qL/X�q�r�L/lO�¶/¡�VyK

È�UKsL`��hXz���/�K³�m´/���r/¾��¨/���L/O�m´���V½L²_�L`²½K�qm�Kr½s�.r¾kL½�m´}
VyK�µn}��È®±�¨X��¶O�n½L}�§´X��×m´P±�r¥K�§³K��l}�qLX�q�¬·�×´y�sK�n¾yq���ÈkrO

�mqKn/±�V¾©´J/z�b¾/·�È©³K�n²X�¥��,È/ªg�¶/Æ�����]�,����,������m�V¾©´J/z�«n/�rO�¨/¾©
��r/}�|/�±�¶/¢ªO�¶/X�q�qL²¡�×n¾©´W�V¾\¾g�sK�¨X��¶O�VPz±�³K�qLX�q�¶¡�VyK�°½K�,NPy

È�³K�rO���´X�r}LP�¨���r¾[BW�¶¡��mqKm�Kq�,n}LO��ÈÆ/yK�«´/ª��µL¦/~±Km��´/�g�È/~·³vS�µ³r/¥

�,×´�q�������,�������V/yK�°X/~¡�×KrO�¶ª¾y³�³�V©?�¨\�§³K��l}�r¦½m�×r¾P�W�¶O�L½
��,È�`±����]�,������,������¶/`¾X±�¶/O�³�×qKp/¥�r/[K�Z/�LO�¶/¡�V/yK�×t¾c�¶���qm��r}

È�r}LP�¨���¯n¾yq��mqKn/±�V/©Lkm�V/½L²_�V/¾ª��qm�³�mmr¥���,È/ªg�¶/Æ����]�,�����,

������È�r�±�¶O�È©³��¶/�OKq�r/}LP�¶¡�V¸_�°½K�sK�LK�-VyK�NPy�¯L²d®·�È�ª�¶¡�nyq
��L���,µm´®±�����Kq�mL²XyK�V/z¾±�³K�r/O�¶/½m�³��,È/ªg�¶/Æ�����]�,������,�������¶/cr¥K

È�«r_�È±LOr��,NPy�³�r}LP��L®X_K��r��qm�°X�¥�ÈkrO��n½L®±�¶�_Kr�³m�r·�¶O�n±K´W
��,×rIL/g�È½LP�LP�����]�,�������,������¶/O�Vyqm�r}LP�³�NPy��L®X_K�µn�L��¶O�¶_´W�LO�È©³

È®±�r�±�nyq���¬·sLO�r\¡K�×L²P�wLyKrOVyK��mL��N¾PzW�¯K´²����¶ªkKn�r�LlO�È¸X²
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Vz¾±�³K�¶O�n²Xz�V½L²_�,r}LP����³r~�r¾��³�È±K³n��«Kn�K� ½�,NPy�qLX�q�x�±�È©³
VyK���mqKm�r/½t�W�«Kr/g�¨/���r/·�¶/¡�È/¸���µn�L���OL���,×mL/O?�µm�È_L/g�������,������
È�mr/¡�r/½t�W�Kq�m´/���r¾��{³q�LO�V½L²_�qm�N¾PzW�V�¥�¯K´W��s�qm�|/�±�Å³K�Kr/½

�¯n±L/yrW�³�¯mr/¡�V/½oK�¨/�K�n/g�m´/}�È}´S�¬~c�°½K�sK�r¥K�³�mqKm�¨X��×sLy�¶²¾s
VyK�q´¡p�µn�L��qm�¨kKm�³�mqKm�È�r}�Vrg�,°D�¯Lz±K���³�¶/���qm�¶OL/~�mqK´/

r�L/O�«L/K�sK�qL/z½�°/O�¨¾���V½K³q�qm�Æ\�µn?�r½t�W�¶¡�mqKm�m´_³�UL½K³qņ��¨/�±
½�r¥K�¶¡�VyK�µn}��L/���mr��¶½m�×KmK�sK�n�O�¶¾�O�m´}��L���¨X��×L¡r}�sK�r�±� 
m´/}�r½t�W�µn}��m´/r��ü��� 7¬4̧ / 3z7 P 3g� 3³� 7¬/ 4̧ 3O 3m3A�¼/5ª3½� 4n/7�3O� 3¼5©K 3́ /7 ©K� 8̄ 5E� 8¬/4 [��,È/²¾ª¡����]�,����,� �

��������È�N½mBW�Kq�µn~±��L���×L¡r}�¬¡Lg�È²�½�n²¡���N/½mBW�°½K�¶¡�VyK�«´ª�
g�r�LlO�r½t�W�L½�³�¶/�L_��/g�µmL/�K�×Kr/O�N/½mBW�°½K�¶¢ªO�,Vz¾±�§´X��È�´�k��

VyK��È�qKr���n·�Kq�¶�L_�V¾²K�,¯Lz±K� ½�UL¾g�¶O��r�W�rO�µ³Æ��¨X��Kr½s��n/·m
��,×m³r·L}�È®}L·�������È�¶`¾X±�°½K�¶O�xS��¶/�OKq�r}LP��y´W�¶¡��r��°½K�qm�¶¡�¬¾yq

�NPy�,VyK�µn}�����NPy�³�V½L²_�¯L¾�,×mL²XyKVyK�r½t�W�UKsL`��hXz�� �

ʵ˨
ĂĠŞő˨üþğ˨ęʭĄĿęěù˨äģʭő˨ŔÝ˨ĖŞĸý˨äőʭĠőù˨ĚŞĻ˨˛Ŏʭķ˨ĮğŘă˨ĂŰʭŒċ˨ĵŘŃŗ˨ ˨

�M?�qm�¯n/}��r/��L/½�³�°¾/s�rO�VOL�K�r[K�¶O�°X~¡�n���¶O�Kq�Èª���,È�l}�r¥K
n½L®±�MLWrS��m´}��L�XkK�µn±rS��y´W�µKq�°¾O�qm���³�m´/P±�¨/®Xh�Æ/�K��L/�XkK�¶/¡

m�,×n²ªO�sK�¯mr¡�MLWrSmqKn/±��L�XkK�qm�V©Lk��È®±�È/²�½��V/�¥�VgKr/��¶/O�¯K´/W
V/yK��L�XkK�Vª��³�NPy�rhO�qm�×L�©K���«n/���r/��r/O�³�.V/z¾c�È/�ª�V¾©´J/z

�mKm�«L`±K�Kq�È©³K�qLX�q�¶¡�Vyqm�È�ª�È�l}�.m´}�VkKmrS�L`¡�sK�n½LO�¶½m��L��
¨®Xh�Æ�K�¶¡�µn}�«L`±K�¶��K³� ½�LO�¨X��È©³�,µmr¡�¬·�Kq�¨X��n���³�m´P±�� �

È�¶½m�VkKmrS�¶O�«tª�È�ª�È�l}��Èª/�K�¨/L��Kr/½s�,�L/����hX/z�¶/±�,m´}
VyK�È�ª��l}�qLX�q�sK�¶±L¦¾O�³�È±³r¾O�ÆL¡�×rK� ½�£r���nL¾S�³�«sK´©�sK�ÈXg

�¨/L��°/½K�m´/_³��r��³�n}LO�¨®Xh�¨�K�ng�L½�³�n}LO�È�ª�«Kn�K�LO��PWr�´h±�¶O�¶¡
O�|¾S�È�ª�«Kn�K�sK�n�O�KqVz¾±�¬·�n}LO�µmr¡�È²¾��È�V/½L¸±�mq´/�°¾²c�qm�Kp©��¯K´/W

http://www.jf.isca.ac.ir


ʻʺ˨ ˨

 

www.jf.isca.ac.ir 

©´J
z

V
¾

�
��q
m�N

Py
��̈

���
LO�̈

X
r¾�

Kt_
�¶�
��r
�²
�s
K�m
´�

�
È½�

«Æ
yK

 

�mqKn/±�V¾�´/�´��L/���³�V/yK�«sÅ�¶½m�V�¥��,È/±Kr¢²©�¨/�L��������,�������r/¥K�L/½
ÈO�M?�¶/O�¯n}��r��n���¶O�Kq�×r¦½m�Èz¡��qm�¶/¢ªO�m´/~±��r/��È/³m�È/©³�msKn/±K

�m³rO�°¾O�sK�¶±Lk�m³q�qL²¡�³�L½qm�r½s�qm�ULz¾yBW�LO�mq´krO�V/z¾±��L/���µn/}�¶X�¥
��,È²¾®k�������]�,�����,�������È/ª¾k�L/½qm��Kr/�K�UL/z¾yBW�¶¡�n}LO��r��m´���n½L}

n/yrO�r/�±�¶/O�n¾�O�Èª¾k�L¸±?�¶O�VOL�K�L�r��³�n}LP±�«´ª��³�°}³q���r/¾��°¾/®·�r�L/lO
|¾S�¨OL��V/yK�¶/_´�¶/½m�¶O�¬¢g�¯m´O�È²¾O���¨/K´���/y´W�,¨/X��¶/¡�mq´/�qm�x/S

ÈO��qm�³�¯L_Vz¾±�m´���¨���È�PW�³�È�¾P��«sK´©�sK�¶¡�qmL±�§Lg�°¾����¯m´/O�n/®��qm
È�mL`½K�¶¸P}�¯?��°¾/�½�³��/���¶¡�Uq´��qm�³�mr¡�V�m�n½LO�>Lm�qm��r��sK�³�m´}

È®±�,n}LP±��VyK�VOL[�¶½m�¶¢ªO�mr¡��L���¶O�¬¢g�¯K´W��,×qK³tPy����]�,�������,������ �
Kq�¶/½m�UKsL/`�¶/¢²½K�L/O�¯L/¸¾���ÈkrO�È�n/¾½BW��mqK³�§L¢/}K�§L/g�°¾/��qm�,n/²²¡

È��¨®Xh�r¾��¨��� ½�¶�yK´O�¨X��¶¢²½K�´©³�µn}�qmL��µn²~¡�0L�´±�¨���¶¡Kr½s�-n²²¡
VyK�µn}�«L`±K�,mqKn±�È�ª�¶O��Oq�Æ�K�¶¡�qmL±�qL¾zO�³���m´/_³�¬·�¨X��n����r��sK

�VyK�¶X}Km��,È/�`±����]�,������,�����¶O�r·K´/_�NgL/��°/h©�sK��V/ymÈ��qm�¶/¡�n/½?
×´���L���N±L_�¬·�L`²½K��³K�L/¸²W�³�µmKm�«L/`±K�Kq�µn²/~¡�È�´/±�¶O�¨���Kr½s�,VyK�rW

È�µmKm�VPz±�³K�¶O�¨X��¶¡�VyK�m´}����r/��³�VyK�m´_´�ÆL¡�×n®��¨X���OK´��³
È�×n®��¨WL��Kq�³K�n±Km���¶/¡�mq´/�qm�,m´/���r¾��{³q�LO�V½L²_�qm�N¾PzW�qm�xS
r¾��µn²²¡�¶ªkKn��°½sK´/��OL/��n/}LO�qmL/±�qL¾/zO�³�È²¾O�|¾S�¨OL��r¾��ÆL¡�,m´��

n²¡�VkKmrS�¶½m�¶¡�m´}�¶X�¥��L¾XgK�MLO�sK�r¦�VyK��L����� �

ʶ˨
äŒŞý˨ĢŞÏ˨˛ýʭŃ˨ŗ˨äőʭĠőù˨ĚŞĻ˨˛Ŏʭķ˨ĮğŘă˨˛ĄŃ˨ĵŘŃŗ˨ ˨

È�qKr���n·�,µn²~¡�È�´±�¶O�qLX�q�LO�Kq�×r¦½m�¯Lz±K�,¨X���n·�¶O�È�l}��-n/·m
¶O�LK�L�WK�q´�È²`�È��|¾S�¨/OL��È©³�,È±Lz±K�r¾��×r¦½m�¨L�� ½��y´W�¶¾ª���¶/O�È/²¾O

È�¨X��nyq��È�MLWrS�L½qm�×´zO�Kq�M�×L�?�,�©K�×L�?��³r��§L\�qm���r/��L/W�n²¡
È�µn¾�ªO�È·L��y´W�K´·�qm�,M?�¶O�¯n¾yq�sK�¨P��LK�-m´}�m´/}����/y´W�¯n/}�µn/¾�ªO

kKm�qm�¶cr¥K�,m´P±�§³K��l}�m´���,È·L¶y´¡�¬_L¸W�³�m´_³�L½qm�¨��,¯L/z±K�rO�L·

http://www.jf.isca.ac.ir


ʻʻ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

VyK�¨®Xh�³�N©L��rK� ½��VyK�m´���r¾��È·L��y´W�¯n}�µn¾�ªO�L`²½K���¨�K�qm
�.¶½m�L½�³��L���¶¡�VyK�°½K�qm�¶¸P}�È©³�,mqKn±�m´_³�ZhO�NPy�¯L®�� �

�V/yK��L���«n��¶O�¨½L��L¸���sK�×mKn�W��,§³K�n¾¸/}�������,�����,È±L/[�n¾¸/}�-�����,�

]�����,���,Èªg���h�-����]�,�����,����,×n²·�¨�L��-����]�,�������,������³�¨/¾©m�°½r/X®¸
¶X�r¥�qKr�� z®Xz�§´��°½K�rO�¶¡�×L²P�È/�ª�¶/¡�VyK�°½K�,n±K�NP/y���µn/¾�ªO�n/��

È²`�¯n}�mqKm�Kq�¯n/}��r/��n/���¶/¢ªO�,V/yK�µmr/¢±�,¶/y´¡��y´W�Kq�¶¾ª�����´/�³
´���r¾��¨���¶�yK³�¶O�V½L²_È�¶¸P}�,m�È�ª�rO�¶½m�L¸²W�Kp©�mq³?�NP/y���V/yK�«sÅ

�¶Æ���,Èªg����]�,������,������¶O�È�ª��L���«n��rO�ÈkrO��¶/±´¥�°½K�§L®XgK� ½�¯K´²�
È�n/���¯³n/O�¨X����K³�qm�,m´���r¾��¨���¶�yK´O�¨X��¶¡�VyK�µm´®±�§ÅnXyK��n/}LO

V}Kn±�m´_³�µ´¾}�°½K�LO�¨X���´�³�¶O�VPz±�n���¯´c���Kr/½s�Vz¾±�×n®��¨X��°½K�xS
�mqKn±�m´_³�×n����,§³K�n¾¸}�,ÈªL�����]�,������,������� �

VyK��L���UKsL`�«³m�§´���È�r�±�¶O��qm�n±qKm��L���¶O�×Aq�V½r\¡K�¶¡�nyq
�m´/}�µn/¾�ªO�È·L/��/y´W�,L/½qm�¶/O�¯n¾/yq�sK�¨/P��L½�³�¯n¾yq�sK�n�O�¶c�q´¡p�§L\

�V//yK��L//����,È//y´�����]�,����,����,È//±Kr¢²©�¨//�L��-�������,����,×t//½rPW�-�������,����-

�,È±L[�n¾¸}����]�,�������,���,È�`±�-����]�,�������,����,È½´k�-����]�,�������,����� �
¶Xz±Km�×n®��¨X��Kq�mq´�°½K�V½r\¡K��¨/X��m´/¾��³�¯L/¡qK�¶/¡�n±mr¡�§ÅnXyK�³�n±K

VyK�¨¾®¢W��r��°½K�qm�×n®���°½KsK��×qL_��L���³qÈ�m´/}���×Kr/O�L/²P�°½r/X®¸
¶O�Kq�¶½m�¶¡�§³K�§´��È�¯L¾O�UKsL`�¯K´²���m´/���r/¾��¨���LO�V½L²_�¶¡�m´O�°½K�,mr¡

VyK�µn}���K³���n/���¨/�Kqm�{³q�°/½K�L/O�³�V/½L²_��´/±�°/½K�¶/O�VPz±���K³�qm�È²�½
�0L�L/�±K�È/©³�n/}LO�¶/½m�n/½LO�¯?�UKsL/`�³�VyK�×n®��¶P}�V½L²_�0L�PW�³�¶X}Kn±�m´_³
�sK�r/¦½m�¶ª¾/y³�L/O�¶/¢²½K�´©�³�n¾��³�°¾��NPy�LO�¨X��n���¯´c�-mqKm�m´_³�¨X��n��

VyK�n®��¨X��,m³rO�°¾O���r�L/lO�VyK�µn¾yq�«L`±K�¶O�m´���¨���¶�yK³�¶O�¨X����K³�qm
�Kr/½s�-�/ª��Uq´�O�Kq�¨X��n���mqKm�«sÅ��Lk�¨���³�{³q�LO�¨X��¯mr¡�n���¶¢²½K

{³q�³�VyK�¨X��Èª�K��n·�¶¡�mqKn±�V¾�´�´��Lk��È�n���¶¢²½K��qL/X�q�L/O�n/²¡
�r/·�L/O�¶/¡�mqKn±��r��b¾·�³�m´}���K³�¨X��¶¡�VyK�°½K�¶©t²�¶O�mr¾¥�Uq´��¨X��°¾�
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m´}���K³�¶ª¾y³���V/yK�m´/����/�K³�qm�,m´/���r¾��¨���LO�¶`¾X±�Kp©��,È±L/[�n¾¸/}�����,�

]������,������r/��¬/¢g�,Z/hO�mq´/�¶ªJz�qm�r¦½m�N±L_�sK��ÆL/¡�È/�r���n/��³
VyK�f�K³�³�°}³q��È�n®��¨X��Kq�mq´�°½K��r��È²�½��¶¡qLP�¶½?�³�n±Kmü� 3x7�8²/©K� 8̄ 3A

� 5x7�8²©L5 O�ü��,µn/IL®©K����¶©mK�r½Ly�³��b¾/·�³�V/yK��/¾P�W�¨/OL��¬/·�Z/hO�mq´�qm��L���×
¾�ªO�È·L��y´W�,L½qm�¶O�§´�³�sK�n�O�L½�³�§´�³�sK�¨P��¶¡�Vz¾±�°½K�qm�È�r��m´/}�µn

�VyK�VOL[��L���³�VyK�n®��¨X��,m´}��r��M?��y´W�¶¢²½K�L½�³��,È/�`±����]�,�����,

��������È�n/���x/�±�,VyK��Æ�³�qL¾��×n®��¨X��qm�¶¡�¶d±?��mq´/�qm�¶/¡�n/}LO
�mqKn/±�{sqK�n/���UL¾/�´�k�³�VyK�µm´®±�n���Kq�¶`¾X±�¬·�³�¨���¬·�ZhO��,È½´/k

����]�,�������,�����×KrO�ÈkrO��È·L/�r/¥K�VyK�µmr¡�er��°¾²c��L���¯mr¡�¶¾_´W
È�,M?�¶O�¯n¾yq�sK�¨P��Kq��l}�¶¡�×m´P±�¶y´¡�³��L½�m´O���h�×n®��¨X��L½?�n¾�ªO

È²`�¶¡�Kr½s�-m´O�×n®��¨X��L����.r¾k��¨/X��n/���¶/O�,µn²/~¡�0L�´±�M?�×´zO�Kq�¶¾ª�
�VyK�m´_´�, }�¯³nO�n®��¨X��×L·qL¾��«L®W�,VyK�µmr¡�MLWrS��,È/y´�����]�,���,

������È�r//�±�¶//O�°½KrOL//²O�-��,«sÅ�U´//��sK��r//��°//½K�qm��L//���UKsL//`�¶//¡�n//yq
VyK�qKmq´krO��È®z��¶Xz±Km�¨®Xh�Kq�¶½m�¶¢²½K�LO�L¸���ÈkrO�¶¡��V/¸_�¯Kn/O�È/©³�,n±K

�×n/®��Kp/©�,VyK�È±L_�m´���nOL½���hW�¶¡�µ´¾}�r·�¶O�¨X��,mqKm�m´_³�¨X��n���¶¡
�mqKm��L���³�}�,§³K�n¾¸����]�,������,������¶/¡�È/ªP���r��¶O�VPz±�r·K´_�NgL��L½�³

�³�mr/¡�V/½´�W�Kq��L���,m´P±�È²¾O�|¾S�¨OL��³�¨®Xh�¶¡�m´���r¾��{³q�LO�V½L²_
UqLP��°½K�LO�üN©L�©K�°��Æ���L�½A�qmL±�´·�L®�µr¾�O�¨X��¯E�ü��,È/�`±����]�,������,����

X��¶O�qmL±�µn²²¡�¨kKn�LO�r¥K�ÈXg�µn/²²¡�¨kKn/�¶/O�nyq�¶c�VyK��L���¬·�nyrO�¨
VyK��L���È©³K��½r��¶O�¶¡�N©L��³�¨®Xh��È�r�±�¶O��¨/X��,�r/��°/½K�qm�¶/¡�nyq

VyK��L����hXz�m´���r¾��{³q�LO�V½L²_�qm�NPy�³�VyK�×n®��� �

ʷ˨
ĝĚă˨āĖģ˨ěù˨ʯãĖŒŋý˨ěù˨˫Ėģ˨ûʭăĚÏ˨ĦĔģ˨˛ĄŃ˨łńĐă˨ ˨

n/½L®±�MLWrS�×n²ªO�sK�Kq�×r¦½m�,È�l}�r¥K��È/©³�,mr/¾®O�°¾/s�r/O�VOL/�K�L/O�L/W
È²`���´/�³�¬·sL/O�mr/¾®O�È/±Kr¦±�³�wr/W�Un/}�sK�K´/·�qm�°¾s�¶O�¯n¾yq�sK�¨P��¶¾ª�
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�³�È/�ª�V¾©´J/z�¯L¾�°½K�qm�,VyK�µn}�«L`±K�m´���r¾��¨���³�r¦½m�{³q�LO�V½L²_
MLWrS��.Vz¾c�µn²²¡� �

È²`�¯mr/�VyK�¶X�¥�ÈkrO�/®��¨/X��,wKr/·�³�wr/W�Un/}�sK�¶/¾ª�È�×n��n/}LO
��,È½´/k����]�,�����,����È/X�³�¯´/c�V/yK�È±L/_�¨/���È/�PW�«sK´/©�sK�wr/W�°/½K�Kr½s�-

È�ML//WrS�×n//²ªO�sK�Kq�¯L//z±K�,N//¢Wr�mqKm�m´//k�§L//P±m�¶//O�Kq�wr//W�¨//®��°//½K�,n//²¡��� �
µn/?�r/�L��×L/¸���×³LX��qm���³�wr/W�Un/}�sK�×n/²ªO�sK�µn/}�ML/WrS��l/}�r/¥K� �
��n½LO�µn²²¡�MLWrS�,mr¾®O��´k�m´}��L���,È±LyKrk�n¾g³����]�,������,���ÈO�,�L/¾��-��,L/W

]�����,������ �
¶O�,n®��¨X����hW�qm�¶d±?��³�¨/X��n���V½m´_´�,VyK�¬¸��L����´�´�¯K´²�

¶O�qLX�q�sK�µmL�XyK��µn²~¡�È�´±�q´�VyK���×n/²ªO�sK�Kq�×mr/��¶/¡�Z/hO�mq´/�qm�ÅL/g
È�MLWrS��³�n²¡�VOL�K�°¾s�rO�¶¢²½K�LW�n²¡¶®`®_��sK�µKq�°¾/O�qm�,mr/¾®O�³�n²¢~O�{K

mr¾®O�wrW�Un}���m´/���r/¾��¨/����/y´W��l/}�°½K�¯mr�¶¢²½K�§´P���r��rO�Å³K
È®±�È±L_�³�µm´O��¶X/z¢}�¶�/yK´O�¯mr/�m´/���¶¢ªO�,mr¾®O�wrW�Un}�sK�¶¡�VyK´k

/~¡�0LP©L��³�0L�´±�qLX�q�×r¾¥qL¡�¶O�¶¡�×n®��¨X��r¦½m�qL¾��È©³�-m´O�¶®`®_�¯n}�µn²
mqKm�m´_³�L`²½K�qm�n}LO���µn²/~¡�0L/�´±�¯L/z±K�×Kr/O�¯L/®WqLS?�³�×n²ªO�sK�¯m´®±�MLWrS

�V/OL[��L/���³�V/yK�×n/®��¬/·�sLO�mr¾®O�K´·�qm�wrW�Un}�sK�§´X��´©³�Kp©�,VyK
�VyK��,×t/½rPW�������,������È�mq´�°½K�qm�L¾±L[���´/�³�¶/O�m´���¨���LO�¨X��V�¥�¯K´W

²_�°½K�È²�½�,¶Xy´¾S¶/X�¥�¶/O�Kr/½s�,µn/}�«L/`±K�m´���¨����y´W�V½L��n/���È/krO�×
�mqKm�m´k�qm�Kq�¨X��È�PW�n�����K³�qm�µn²~¡�0L�´±�¨���¯m´®±��,È½´k����]�,������,����

�qL/X�q�È/�PW�m´/���wrW�mL`½K�¶ª®_�sK�¯?�×L·nL¾S�³�«sK´©�«L®W�,MLWrS�n���LO�È²�½
VyK�È±L_�� �

ĉ˨ʲĂŒğ˨˛ŕù˨ãʭŖńĿ˨˫ʭáĖŰĕ˨ ˨
Jz�qm�µL¥n/½m�U³L/�W�V²y�¨·K�×L¸���¯L¾�qm�m´���r¾��¨���LO�V½L²_�qm�N¾PzW�¶ª

mqKm�m´_³��È�²g�È�r/}LP�¶/O�r�h²�Kq��L���L·��Uq´/��b¾/·�¶/O�Kq�NP/y�³�n/²±Km

http://www.jf.isca.ac.ir


ʼʴ˨ ˨

 

www.jf.isca.ac.ir 

©´J
z

V
¾

�
��̈

���
LO�̈

X��
qm
�N
Py

r¾�
Kt_

�¶�
��r
�²
�s
K�m
´�

�
È½�

«Æ
yK

 

È®±��L����hXz��n±Km��,È±LyL¡����]�,«����,������×n/®��¯Ls�¨X��¶¢²½K�×r¦½m�×L²P
�n}LO�tª��x²_�sK�¨X��Ìª¾y³�¶¡�VyK�¡�,È±L/yL����]�,«����,����L/½�³��/½r��L/O�¨/X��Kp/©�-
È�n®��¶P}�¶¢ªO�Vz¾±�×n®��,|W?��n}LO��,È/P�r�©K����]�,«����,����,È/ª¾gt©K�-����]�,«��,

����������°¾/O�Vª[L®��L���qm�¶¢²½K�¶O�§ÅnXyK�LO�È�²g�¶���qm�,L²P�³m�°½K�¶O�¶_´W�LO
VyK��r}�¶P±L_�¶®·�Uq´�O�UKsL`�³�V½L²_��qm��,m´/}��L/���NP/y�r/¥K�,N¾PzW

È���±��L���qm�Vª[L®��r}�m´}���¯³n/O�³�¬¾�X/z�Uq´/�O�Kq�¨/WL��«m�È/©³�Kr½s
È�¨/X��¶/O�,¶�/yK³�n/²c�L/O�¨X��rOKrO�qm�,¶�yK³��È�r/}��L/���sK�]qL/k�°/½K�,n±L/yq

È��V/z¾±�¨L/}�Kq��r��°½K��L���¶©mK�³�mqKn±�m´_³�¯?�sK´_�rO�¨¾©m�³�n}LO��,µm´/�

����]�,«����,���,È/z²¸O�-����]�,«����,������L/O�V/½L²_�qm�N¾P/zW�¶/¡�Z/hO�mq´�qm�LIL²O
��L/���sK�n/}LO�NP/y�¶/¡�§³K��l/}�{m´/k��³r/��«L/®W�LO�n}LO�m´���r¾��¨��
�³K�r/O�¶/½m�V/½L¸±�n/}LO�¯L/z±K�r¾��L½�³�¯K´¾g�r}LP�¶¡�×L_�qm�L¸²W�³�µmr¡�Kn¾S�UL`±

VyK�«sÅ��� �
K�È¸���N·Kp�r½Ly�µL¥n½m�LK�r/¾��{³q�L/O�V/½L²_�qm�N¾P/zW�ML/O�qm�,V²/y�¨·
È�U³L�X��r��³m�qm�,Kq�m´���mr/¡�È/yqrO�¶/±L¥Kn_�m´}���r/¥K�¶/¢²½K�§³K��r/�

�È/©³�,V/yK�°L/��NPy�¬·�³�r}LP�¬·�mr��³mr·�¶¡�VyK�µn}�¶X�¥�n}LO�¯Lz±K�r}LP
È�«m��n/²¡�¶�_Kr�³m�r·�¶O�,¶½m�VkKmrS�L½�³��L���×KrO�¶¡�n±K´W�,×³´/²©K�È/O�]�,L/W���,

��������V/yK�°L/��³m�r/·�r}LP�³�NPy�¶¡�VyK�q³LO�°½K�rO�È��L}�«LK��,t½t�©Kn/P��r/¾K

�������,«�����¶/�OKq�,r}LP�V½m´_´��r��qm�È©³��r/}LP��/y´W�,V/½L²_�L/O�NP/y�×
È�����m´}��È�«m�È©³�¶¾_´W�«Kn¡�LO��³�NP/y�¶/O�m´/���r¾��{³q�LO�V½L²_�qm�n±K´W

¶�_Kr�r}LP�Vz¾±�«´ª��,n²¡��mqKn/±�qKr/��°½sK´�³�n�K´��LO�V�OL��qm�µL¥n½m�°½K��
�V½L²_�r}LP�¶¡�È±Lz±K�¨L��V©Lkm�LO�¶¢²½K�µn}�µmKm�VPz±�È��L}�¶O�¬·�×r¦½m�§´�

�mqKn±�V¾©´Jz�NPy�,VyK��,Èy´�����]�,�����,�������N¾P/zW�sK�¶/½m�L/½�³��L/���xS
�§´���P��m´���r¾��{³q�LO�V½L²_�qmÈ��L}�«³m�È�r/�±�¶/O�µn�L���OL��¶¡�L·��n/yq

VyK�µn}�¶X}KmrO��m´}�N½mLW�n½LO�È©³��È®/z��È�r/½t�W�V/yK�¶/X�¥�È/krO�¶/¡��m´/}
�ÈO�,×³´²©K�]�,LW�����,������V/yK�r/½t�W�È/�ª�UKsL/`�,ZhO�mq´�¶ªJz�qm��,µm´/������,«
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]����,�����È�/OL��UKn²X/z�¶/O�¶_´W�LO�¶¡�mr¡�¨¾ªhW�°¾²c�¯K´W�×L/_�qm�¶/¡�§´/P��¨
È��/���V/½L²_�L/O�NP/y�¶/�OKq�,r/}LP�m´/_³�LO�,µn}���K³�ZhO�mq´�{m´k��³�m´/}

VyK�r}LP�¶O�n²Xz�V½L²_��È��L/}�r/�±�V®/z��°/½K�qm�³��×L/¸���µL¥n/½m�L/O��/�K´�L·� �
¶/O�r½t�W�È©³�VyK���Wr�NPy�sK�Èª�K�UKsL`�³�VyK�¶¾LK��¨/OL��È´/®���/g�¯K´²�

VyK��¾P�W��� �
m��r�«³���r/¦½m�µn/²²¡�¶ªkKn�LO�³�nyr±�¶`¾X±�¶O�NPy�¨���³�qLX�q��y´W�¨X��r¥K

m´}���K³�È±Lz±K�r¾��È©³��È��L/}��r��°½K�qm��t/¾±�³�¶/½m�mqKm�§L/®XgK�mqKm�§´/��³m�L·
�µn/}�¶X/z±Km��L�m�¨OL��³�¨®Xh�³mr·�,VyK��L���§L®XgK��,È/y´�����]�,�����,������

O�§´��r�L��¯L¥n²z½´±�ÈkrO�È©³V/yK�µmr/¡�V/½´�W�rX/~¾O�Kq��L���¶���¶/¢²½K�¨/\
�n/±Kn±�³�n/½L®±�MLWrS�VyK�µn²²¡��r��0L�´±�¶¡�£qtO�×L½qm�×´zO�Kq�×r¦½m�È�l}
�r/O��L/���m´/}�¶X/~¡�³�n/²¡�VOL�K�´�Lc�¶O�mr��°½K�³�Vz·�×´�Lc�L½qm�È¸W�qm�¶¡

�VyK�VOL[�È�ª��,t½t�©KnP��r¾K�������,«������ZhO�mq´�¶ªJz�¨\�,�r��¨/X��¶/¡�V/yK
|¾S�¨OL��r¾��³�¨®Xh�r¾��¬·��r��sK�³�m´���r¾��¶¡�µn}���h�×t¾c��y´W��È/²¾O

VyK��mqKm�m´/_³�L/½qm�qm�¶/¡�UL/z¾yBW�³�¤²/y��y´W�¨X��¨\���°/½K�qm��´/®`�qm
�,VyK�¶¾_´W�¨OL���L���UKsL`�³�¨X��¯m´O�×n®��¬·��r�� �
´/zO�Kq�qL�Èz¡�r¥K�VyK�µn?�V²y�¨·K�È¸����OL²�qm�n/½L®±�ML/WrS�,×r/¦½m�×

�¨/�L��r/O�n/}LO�µn/±s�qL/�r/¥K�,qL�¯ms�|¾±��y´W�¶±�mr¾®O�wrW�Un}�sK�¶`¾X±qm�¶¡
VyK�VOL[�¶½m�n}LO�µmr�r¥K�³�VyK��L�����³�£qt/O�qL�r¥K�¶¢²½K�×r¦½m�¨¾��W�L½

�V/yK�¶/½m�n/}LO� /c´¡�r¥K�LK�-VyK�È�ª�rO��L���n}LO�¶X}Km�Kq�¯ms�|¾±�Uqn�
��,×r/½t_����,��]�����,������¶ªJz�¶¾P}�UL¸_�sK�¶ªJz�°½K��mr/��Kr½s�,VyK�ZhO�mq´�×

�³�µmr/¡�U´/��wr/W�Un/}�sK�§´/X��È©³�,n±LyrO�¨X��¶O�Kq�³K�qL�|¾±�LO�LW�µmr¡�n��
V/yK�µmr¡�¯L¾O��L���¬·�Kq�¶ªJz�¬¢g���r/¾��{³q�L/O�V/½L²_�qm�N¾P/zW�°/½K�È/²�½

mqKm�Kq��L���UKsL`�,m´���� �
�OL²�ÈkrO�qmVyK�¶Xz±Km��L���¨¾��W�¯³nO�Kq��r��°¾®·�È¢©L�×L¸���,���r/¥K

�È/©³�nyrO�¨X��¶O�qL�|¾±�r[K�sK�³K�LW�n²¡�MLWrS�r¦½m�×´zO�¯ms�|¾±�n���¶O�Kq�×qL
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�V/yK��L���r�¾¡�n²¡�U´��wrW�Un}�sK�È±LOr���,t½t�©Kn/P��r/¾K�������,«������qm�x/S
¾P/zW�qm�È¢©L�³�È��L}�,V²y�¨·K�×L¸���¯L¾�qm�,m´/���r/¾��{³q�L/O�V/½L²_�qm�N

n²X/z·�NPy�×KrO��L���qKm��r��rX~¾O�n}LP±�È±Lz±K�¨L��µn²²¡�¶ªkKn�¶¡��r����³
��L�m�¨OL��³�µn�L���OL��r�±�¶OVyK�� �

ĕ˨
ŔķŘīŘŎ˨ŁŘńď˨ŗ˨ŏŘőʭŃ˨ľŃŘŎ˨ ˨
�¯L/¾O�m´/���r/¾��{³q�L/O�V½L²_�qm�N¾PzW�¶ªJz�qm�,NPy�V¾©´Jz�mq´�qm�L`²½K�LW

n}��K�LK�°/½K�sK�,m´/O�n·K´k��hXz�Kq�×r�¾¡�¶c�NPy�¶�´�´�¯´±L��³��´�g�r�²�s
VyK�er��¨OL��|lO�³m�qm�ZhO�r�²���|/lO�³�È±L/z±K�¨L��V©Lkm��r��§³K�|lO

È±Lz±K�r¾��¨L��µn²²¡�¶ªkKn�«³m�� �

ʴ˨
ŏʭĠőù˨ĂŊʭēĕ˨ʭý˨˛ĄŃ˨ĵŘŃŗ˨ ˨

§L\�wLyKrO�rK�¶¡�×L½L���³�L·�µn±³rS�³�¶���qm�µn}�er��×L·�,V/yK�er/��µs³
�³�¯LX/yqL®¾O�×´/y�¶/O�È±L/Or���l/}�¯n/}�«sL/��³�¨/X��n���¶O�V¾´®z�mL`½K�¨\

È�£r�N_´��mL�W�°½K�¶¡�¯LXyqL®¾O�r¾z�qm��mL�W�m´}��¶/O�¯´±L/���OL/���q´�
�mK´�¶±´®±�����³����È�È�r��mL²XyK�Kq�V¾©´Jz�qm�qL¾��¶¡��sK�,¨/X��Èª�K�r�¾¡�n±Km

�qm�VyK��´�r�NPy�¶/¡�§³K��l/}�qL/X�q�³�V/½L²_�°¾/O�mL²X/yK�¶�OKq�¬·�ZhO�mq´
È�����m´O�V¾´®z�¨L��V/yK�§´J/z�µmKm�«L/`±K�Kq��mL�W�¶¡�È�l}�¶¢ªO�m´}��
È�¬¢g�¶±´¦²½K��r��¯´c��mL²X/yK�,×r�¾¡�V¾©´Jz�³�¯L®��qL¾��¬·�¯´±L��qm�³�n²¡

È�qLO�¨L��rO�V¾©´Jz�³�µn}�¯L¾O�K´²��rO�µ³Æ��¶¡�m´}�¯K´/²��,Ur}LP�L½�³�N¾PzW�¯
�n}LO��mL��³K�rO�¬·�mL²XyK�¬½r¡�µm�,�q´}�µmKs��,¯Kr¦½m�³�×mLO?������/��,�����������mq´/�qm

Vz¾±�NPy�¶O�n²Xz�«r_�ZhO��°½KsK�È��n/��NP/y�¶/¢²½K�L/O�§³K��l}�rO�³q��,n/²¡
Vz¾±��n��¨OL��mL²XyK�È©³��VyK�×rO�,¨X��Èª�K�r�¾¡�sK�xS��/O�¶sÆ�b¾·�¯K´/²��°¾

�«r/_�È/©³�n/}LO�r}LP�ÈXg�L½�³�NPy�×mr��°¢®�¶¢ªO�,mqKn±�m´_³�V±L®��³�N¾PzW
n}LO�¶X}Kn±�V¾©´Jz�mL²XyK�«n��r�LlO�³�n}LP±�n²Xz�³K�¶O�� �
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�¬¾�Xz�r¾��³�n¾�O�¨ª��L¢½rK�³�x¾ª¦±K��´�g�qm�NPy���¶X/}Kp¥�qL²¡�,V½L²_�qm
È�¶Xz±Km�V½L²_�§´Jz�¶�yK³�¯³nO�Vª��³�m´}�È�m´}��µn/±³rS�qm��qm�µn/}�er/��×

�,V/}Km�ÈP/���ÈXgKqL/±�,³K�r/z®·�³�V/}Km�Kq�m´k�rz®·�°X~¡�n���×mr��,x¾ª¦±K
È�³�m´O�µL¥?�{rz®·�ÈP���ÈXgKqL±�sK�r·´}��³K�,n/²¡�n½n¸W�Kq�{rz®·�r¥K�Vz±Km

°¾½LS�¯L®XkLy�sK�Kq�m´k�È�msKn±K���¶/¢²½K�L/W�¯n¾/~¡�mL/½r��¶/O�mr/¡��³r}�,§Lg�°½K�LO
On}�¬±Lk�wrW�Z�L��È�MLWrS�¯L®WqLS?�sK�Kq�m´k�,¬±Lk�È®±�¶X/~¡�È©³�n²¡�m´/}���qm

È�×r¦½m��l}�¶�h©�¯L®·�¾ª}�LO�n½? �È�¨X��¶O�Kq�¬±Lk�¶©´ª¥�n±Lyq���r¥K�¶¢²½K�LO
È®±�ML/WrS�Kq�m´/k�¬±Lk�m´P±�m´k�n½n¸W�LO�r·´}�L`±?�sK�È/©³�,mr/¡½È���´/�g�qm�¶/¡

µr¾`±s�,×t¾c�n½LP±�x¾ª¦±K��r/¦½m��l/}��/y´W�µn±³rS�°½K�qm�,n²¡�����Kq�V¾PPy�×
¾ª}�LO�³�VyK�µmr¡� ¾ª}�¶¡ �¶�OKq�¯?�,VyK�¶X~¡�Kq�¯s�V/yK�µn}�����V¾PPy�×��

�VyK�¨WL��«³m��l}�¶¢ªO�Vz¾±�¨WL��r·´}�Kp©��,È/yL¾��������,������°/¢®�µn±³rS�°½K
±�Kr½s�VyK�m´_´��Æ�LK�-ZhO�mq´�¶¾���LO�n²¡�U³L�W�È®¡�r·´/}�,¨/X��¶O�VPz

�V/}Km�n/���r·´/}�Kr½s�VyK�µn}���K³�m´���r¾��¨���LO�V½L²_�³�mqKm�Kq�NPy�|�±
Vz¾±�NPy�rO�¨X��UKsL`�xS� ¾ª}�LO�¶±�mr¾®O�¯n}�MLWrS�LO�� �

�n/½LO�³�µm´/®±�|±sr/y�¨/OL��³�¯´±L/��r¾��qLX�q�¶O�«Kn�K�¶¡�×L`±?�sK�§³K��l}�LK
m´}�¶¾P²W�L½�³�r½t�W��ÈkrO�¯L¾O�¶O�È�ª�NPy���«r/_�¯³L/��¯K´/²��V/hW�L¸²W�NPy�L½�³
�VyK�N¾��W�¨OL���,ÈyL¾��������,������¶/O�r/¥K�m´/���r/¾��{³q�LO�V½L²_�qm�N¾PzW�qm

�µmL���¶O�,«����Q�n²O�µv½³�n²¡�¨¾¸zW�Kq�«r_��´�³�x¡�r·���L/��K³�NPy�,m´}�¶_´W
Km�qKr��¨WL��wqr¾W�³�wrXym�qm�Kq�§´X��³�VyK�µn²²¡�¨¾¸zW�°X�r½p/S�È/©³�,V/yK�µm

È�r�±�¶O�Vly�V±³L���L/`²½K�qm�¶¡�VyK��r}�V±³L��qm�n���Ung³�¶¡�Kr½s�nyq
Vz¾±�srh���V/¾�¾¡�³�¨®��È¦±´¦c�LO�×L²}?�n½LO�«r_�¯³L��ÈkrO�r¾P�W�¶O�L�´�k

�n}LO�¶`¾X±�qLXyK´k�³�¶X}Km�¶±Lr`��,ÈWL¾PL/}�������,�������qLX/yK´k�Kq�¶/`¾X±�L/`²½K�qm
�VyKmqKn±�m´_³�Æ�K�È±LPW�È©³��È�r�±�¶O�Kp©��L/O�V/½L²_�qm�NP/y�V/±³L��¶/¡�n/yq

Vz¾±��L�m�¨OL��m´���r¾��{³q��n/}LO��/¾P�W�¨/OL��×r/½t�W�UKsL`�n½L}���¯´±L/��qm
�×t/¾c�mq´/��´/�k�qm�¶/cr¥K�mqKm�m´/_³�¯K³r/��×r/½t�W�¬½Kr_�ÈÆyK�UKsL`
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�¨OL��mq´�°½K�qm�r½t�W�È¸���È±LP�È©³�Vz¾±V/yK��/¾P�W���«Kr/g�¨/¢©�r/½t�X©K�µn/�L�
��,×mLO?�µm�È_Lg�������,�����V/z¾±�×qL/¦±K�«r/_�¨OL��,ULrh�¶®·�¶¡�×L`±?�sK�È©³��

�Kq��L®X_K�V¾²K�³�n½n¸W�Kq�«ÆyK�¯L¾¡�¶¡�«Krg�r·�¶¢²½K�¶�OL��³�m´}�¯L¾O�¶�OL��n½LO
¶/O�,m´/}�¯Kr¦½m�V½oK�Z�LO�¶¡�¨®��r·�³�mrPO�°¾O�sK�r/½t�W�¯K´²���×qL/¦±K�«r/_�¨/OL�

�VyK�ÈO�,È�L�����,LW������ }�¶¡�VyK�×mqK´�sK�¯L®ªz�¯mr¡�V½oK�³�qKs?�¶ª®_�sK�³
�V//z¾±�¯?�N//¢Wr�×Kr//O�r//½t�W��L�hX//yK�qm��,È®¾ª//y�������,������³�q´X//ym�L//O�¶//XP©K

eÆ��¯?�×Kr_K�µ´¾}�³�¯Kt¾�°¾¾�W�qm��r}�¬¡Lg�n½m���,mqKm�×r/½t�W�×L/²P�¶/¢²½K�L/O
qL¦±�È©³VyK�µn~±�¶_K´�ÈÆyK�UKsL`�¯´±L��qm�È±´±L��µmL�¶O�¯L¥n±�� �

ʵ˨
äőʭĠőù˨ĚŞĻ˨Ăŋķ˨ĂŊʭēĕ˨ ˨

È�¨X��n���NPy��r��°½K�qm�È�qmL/��³K�sK�µn²/~¡�0L/�´±�¨���³�n²¡��È/©³�,m´/}
�m´/���r/¾��¶/¡�UL±K´¾g�L½�³�¶©t©s�,¨zªy�¨\�È±Lz±K�r¾��µn²²¡�V©Lkm��y´W�È±LOr�

È��ªW�,VyK�m´}��Jz�¬¢g�¨/L��r/¥K�.V/z¾c�N¾PzW�UKsL`�L�l~�³�Vz¾c�¶ª
�¶/¡�È/±³r¾O�ÆL¡�¨L��¶¢ªO�VyK�µm´P±�m´���¨���È�¾P��«sK´©�sK�,µn}�¨X��Z�LO�¶¡

mqKn/±�m´���¨���¶O��LPWqK�¶±´¦d¾·��È�xP/g�Kq�¨/���¶/¢²½K�¨/\��Un/}�sK�L/W�n/²¡
mr¾®O�qL�¯n½t¥��y´W�¨���È©³�mr¾®O�È¦²yr¥��¾±��L���n²X�¥�ÈkrO�¶/½m�¶¢ªO�Vz

�VyK�NPy�rO��,È�mL��������,������V/yK�NP/y�¶/O�n²X/z�,¨X��Å³K�¶¢²½K�¶O�¶_´W�LO�LK��
�°¾/®·�r/¥K�³�V/yK�µn²/~¡�L/P©L��¨/���¬·�³�mqKm�m´_³�n���¬·�Kr½s�VyK�×n®��L¾±L[

È®±���K³�¨X��,×m´P±�NPy�qLX�q�³�n���n}��V/yK�m´/_´�r/�±�¶/O�n/®��¨/X��qL¾����¶/O
LO�¶O�V¸_�°¾®·�´�g�ÈkrO�q³��µmL/��Kn/��,m´/���r/¾��{³q�L/O�V½L²_�¯L±Km����

�M´��ÈÆyK�UKsL`�¯´±L������VyK���V½L²_�,n®��mqK´�sK�È¢½�µmL�°½K�qm�Kr½s
µn}�¶Xz±Km�r¾�±��V/yK��´/��µmL/��Kn/��È/©³K��/½r��¶/O�,m´���r¾��¨���LO�V½L²_��

�,r¾�±�V½L²_�¶¡�VyK�¶±´¦²½K�¶O�V½´©³K�¶O�§ÅnXyK�m´/���V/½L²_�sK�U³L/�X�V½L²_
VyK���NP/y�¶/¡�V/yK�V/½L²_�°¾��L¸©L\�³�L·�¶±´®±��P��m´���r¾��{³q�LO�V½L²_�LK
È�n//·K´k���,{³q�³�n//���UL¾//�´�k�¬//·�×´//y�sK�³�V//yK�m´//���r//¾��{³q�È//©³
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È®±�×n/®����³�r¾¾�W�N_´��mmr/¥��,×mL/O?�µm�È_L/g�������,�������µn/�L���OL/��Kp/©
VyK��L����m�È©³�³�Lm�qm��L¾XgK�MLO�sK�L`²½K�qm�¶¡�m´O�n·K´k�°½K�rX¸O�§Lg�°¾��q

�r/�±��r/���L/���sK�,¨X��Vª��¯m´O�È²¾O�|¾S�¨OL��r¾��r�LlO�¶¸P}�¯n}��qL��t¾±
È�mL¸²~¾S�¶½m�UKsL`�³�m´}�mmr¥�� �

m´/}��/�h�È/²¾O�|¾/S�¨/OL��È/©³�È±Lz±K�r¾��¨K´���y´W�¨X���´�³�r¥K�LK���r/¥K
O�Kq�×r¦½m�È�l}�M?�¶/O�¯n¾/yq�sK�¨/P��È/©³�m´}��r��¶¢²½K�n���¶O�,msKn²¾O�L½qm�¶

m´}�µn¾�ªO�¶y´¡��y´W��V/z·�¨®Xh�rK�³�mqKm�m´_³�L½qm�qm�¶y´¡�¶¢²½K���³�LO��
��L¾XgK�MLO�sK�Kq�¶½m�mq´�°½K�qm�ÈkrO�.m´O�n·K´k�¶c�NPy�V¾©´Jz�Uq´��°½K�qm

È�È�³�n²±Km���×Kr_K�sK��±L�Aqm�µn�L��n²½´¥È��L���³�mqKm�µmKqK�¯K´/¾g�Kr/½s�-m´}
µr¾`±s�È�����NPy�³�¨X��¯L¾�mL²XyK�×��mmr/¥��,Èª/���³�È±Ll½qL/y�������,�����¶/O�È/©³�,
È�r�±��¶/O�¶/`¾X±�³�mqKn/±�V¾©´J/z�¯K´/¾g�Kr/½s�VyK�qKr��rO�mL²XyK�¶�OKq�L�r��¶¡�nyq

È�µmKm�VPz±�È±Lz±K�NPy�¯K´¾g�¶O�¶±�m´}���¯L¥n²/z½´±�¶/¢²½KÈ�n/½Lr����µmKqK�¯K´/¾g
ÈO�m´_´�¨\�¯K´¾g�V�¥�n½LO�,§´P���r��rO�,mqKm��mqKn/±�qL/PX�K�³K�µmKqK�³�V/yK�¯L_

�È½L�?��,L¾±�������,�����È®±��V½L²_�,È±Lz±K�r¾��¨L��r·�L½�¯K´¾g�V©Lkm�¶¡�V�r½pS�¯K´W
n·m�r¾¾�W�×n®��r¾��¶O�,Kq�NPy�×n®����°/½K�¯m´/O�×n/®��qm�ÈkrO�q³LO�¶O�Kp©�sK��´/±

�mqKm��L���³�VyK�×n®��L®Xg�¶¢ªO�Vz¾±� }�×L_�¨X���,È�mL��������,������� �
È�MLWrS�×n²ªO�sK�Kq�×r¦½m�¨X��n��O�Èz¡�,r¦½m�mq´��VOL/�K�°¾/s�¶/O�L/W�n²¡

�wr/W�Un/}�sK�È±L/Or��È©³�,mqKn±�Kq��´k�mL`½K��n·�³�mr¾®O�³�n²¢~O�¶®`®_�n²¡
È�K´·�qm�mr¾���¯L®��«n��L`²½K�qm�È}L±�wrW�¯´c�.¶½m�L½��L���È©³�Vz¾±�¨®Xh

VyK�È±L_�¨���sK���È±L/_�qL/X�q� /�²½Å�r/[K�¯´/c�VyK�È±L_�¨���wrW�°½K�µn}�¶X�¥
VyK�VyK�È±L_�¨���È�r��³�È�PW�nL¾S�³���¨/���¯mr/¡�ML/WrS�x/�±�¶/¡�È®/z��¯L®·

�mL/`½K�V/yKqKm�Kq�×n/®��V/½L²_��/�³�,n}�«L`±K�°X~¡�n���¶O�µn²~¡�0L�´±�×n®�
wrW�mqKm�Kq�×n®��¨X��UKsL`�³�VyK�×n®��¨���¬·���¯n±L/yrW�L¸²W�¶±�ÈkrO�¶X�¥�¶O

�¨/���mKr/�K�sK�,°¾s�LW�µKq�r¾z�qm��ªXl�×L¾}K�rO�mq´krO�³�¯n¾yrW�¨\�×q´K�¶¢ªO
�m´���¯mr¡�MLWrS��È�n}LO���mqKm��L/���³�V/yK�×n/®��¨/X��°¾/²c�L�����,È�mL/�
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�������,������µn}�n¾��¯m´O�×n®���qL/X�q�È/�PW�mKr�K�sK�m´���r¾��¨���¶¢²½K�¶O�VyK
È�r�±�¶O�È©³�,n}LO�m´����µn²/~¡�0L�´±�qLX�q�¶O�«Kn�K�mr��Kr½s�Vz¾±�«sÅ�n¾��°½K�nyq

È®±�¨/X��Z/�LO�wr/W�r/¥K�³�µmKm�«L/`±K�¨X��n���¶O�³�È��/�K³�¨/X��¬·sL/O�,n/}��³�n/}
/½L²_�¯Kt/¾�¶O�NPy�,�L�±K�×L�X��³��r��×q³Km�wLyKrO�|±sr/y�¨/OL��×n/®��V

VyK���VyK�rPX��È�r��|±s�ry�¯Kt¾�°¾®·�³�¬½r/¡��,¯Kr/¦½m�³��q´/}�µmKs������/��,�����

�����ML/O�sK�,m´/P±�|¾/S�¨/OL��³�¨/®Xh�µn/²²¡�¨kKn/�¨/L��¶¡�È�r��¨\�¶¢²½K�r¦
n}LO�NPy�¨��� �²½Å�qL[?�sK�wrW�¶¡��r��¶O�m´}�m³nh��L���,Lm�qm��L¾XgK�� �

ãĖŒý˨Ķ˙ċ˨ ˨
�LOÈ�q´¡p�N©L��¶O�¶_´W�mr¡�¶�r��Kq�¨½o�^½LX±�¯K´W�� �

���¶O�N¾PzW��¨OL��³�Èª¡�¨�K�³�µn�L�� ½�,×r�¾¡�V¾©´Jz�ULP_´�sK�È¢½�¯K´²�
�NP/y��K´/±K�«L/®W�rO�×rzW,V/yK��mq´/�qm�¶/ª®_�sK��r/¾��{³q�L/O�V/½L²_�qm�N¾P/zW

m´������r¾��³�n®��¶O�¯n}���X�V¾ªOL��,qLX�q��´±�wLyKrO�N¾PzW�KqKm�Kq�n®V/yK��
n/}�n/·K´l±�¶/±Lr`�¯K´/²��r/¾¾�W�Z�LO�,m´���r¾��¨L�� ½�V©Lkm���N¾P/zW�¶/¢ªO

�sK�m´/��r¾��¨/���¶¢²½K�r¦�,VyK�×r�¾¡�V¾©´Jz�×KqKm�³�|±sry��hXz�¯L²d®·
�³�V/½L²_�¯L/¾�×mL²X/yK�¶/�OKq�Uq´/��°/½K�qm�¶/¡�n}LO�µn}�mL`½K�È±Lz±K�¨L��×´y

È�����NPy�LP�¶O�³�m´}m´O�n·K´k�n²Xz�r}��� �
���µn/±q³?�m´/_³�¶/O�¨/L��¶/¢²½K�´/©³�,m´���r¾��{³q�LO�V½L²_�qm�N¾PzW�qm��×

�×qL/X�q�³�µmr/¡�V½L²_�n���,NPy�¶¡�È½L`±?�sK�È©³�,Vz¾±�NPy�,m´��r¾��V½L²_
�NP/y�,n/}LP±�È±L/z±K�¨/L��µn/²²¡�¶ªkKn�¶d±L²c�r¥K�µn}�qmL��³K�sK�µn²~¡�È�´±�¶O

×n®��¨WL��¯L²d®·�È�MLzg�¶O�°½KsK�-VyK��L����hXz�³�n½?��¶/¡�ÈWq´/��qm�³q
�V½L²_�Vª��m´���r¾��¨����ÈO�UKm´_´�L½�¯K´¾g��NP/y�rO�×n®��¨X��sLO�n}LO�¯L_

mqKm�ÈS�qm�Kq��L���UKsL`�³�VyK�n²Xz���m´/��r¾��¨/���r/¥K�µn}�¶X�¥�¶¢²½K�qm
O�¯K´¾g�¶ªkKn�Kp©�mqKm�µmKqK�¯´c�¯K´¾g�³�n}LO�¯K´¾g�V½L²_�mL²XyK�¶�OKq��L��±K�Z�L

È�NPy�sK��L/O�V/½L²_�qm�N¾P/zW��³r��«L®W�qm�¶¢ªO�,VyK�¨¾©m�³�¶±K´X~S�¯³nO�,m´}
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�,n/}LP±�×r/�¾¡�V¾©´J/z�×KqKm�È±L/z±K�¨/L��r/}LP�¶/¡�ÈWq´��qm�m´��r¾��{³q
VyK��L����hXz��PW�¶O�³�m´O�n·K´k�NPy�¶O�n²Xz�V½L²_�� �

���½L²_�¶�OKq�¶¡�×mqK´�qmÈ��/���È±L/z±K�¨L���y´W�NPy�LO�V��wL/yKrO�,m´/}
VyK�r½t�W��hXz�m´k�È±K³n��qLX�q�r�LlO�NPy�,È¸���°½sK´��¶O��µn�L��wLyKrO�µv½³

�È¸���«Krg�¨¢©�r½t�X©K��¶/_´W�L/O�ÈÆyK�UKsL`�¯´±L��qm�È©³�m´}�r½t�W�n½LO�NPy�,
n/±s�sK�¨/WL��¯mKm�×qKr/��¨/\�«Kr/g�×L/·qLX�q�×Kr/O�¶/¢²½K�¶O�µmL/�wL/yKrO�¯K�����³

�µmL�wLyKrO�×qK´kLOq�����L/K�-V/yK�µn/}�mL¸²/~¾S�×r/½t�W�UKsL`�,UKr½t�W�¯´±L�
�r/¦�,mqKn/±�m´/_³�×t/¾c�m´/��r¾��{³q�L/O�V½L²_�qm�N¾PzW�¨\�«Krg�qLX�q�×KrO

mqKm�m´_³�¶OL~�°½³L²��¶XP©K�¶¡�n}LO�ÈyqrO�³�N¾��W�¨OL��r¦½m�°½³L²��VhW�¶¢²½K�� �
� �� �
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� �
˨ĂğĚŖĿĶýʭŒŎ˨ ˨

� �
��¬½r¡�¯?r��� �

È½L�?�°¾zg�,L¾±����������ƐťſƎŤ�ǄɕƺƢ�ƼɔŤƅŶ��«³m�QLc���¯Kr¸W��¯Kt¾�r~±�� �
m´®h�,È²¾��¨¾�L®yK�����������ƅƨƒťƣƾƹŤ�ɓƨŨƅƣƹŤ�ƇǂƾƹŤ��§³K�QL/c���U³r/¾O���¯L/²P©�¶/PX¢

¯³r}L±�� �
°zgn¾y�,ÈLK���ÈO�LW���ʹǁƁƽ�ƯǈƲź��ÈLK���]����¯Kr¸W��K�UKqL~X±KphYĆH�� �

Kt½t�©K�nP��r¾�������«���ƻʮƊʭŤ�ͳƭ�ͳŢťǂŷƹŤ�ǄƲƮƹŤ��«´y�QLc���µr·L����qKmêĆ�UÐ�r~²ª©�� �
°zg�,×q´±K����������ǀſƊ�ȠƄƇŨ�ȡǂǅƅƭ��]�§³K�QLc�,���¯Kr¸W��°ly�UKqL~X±K�� �

«Kr�K�mK´��,È±LXzO�����������ɒƁŷŨŤ�ȡǂǅƅƭ��«³m�QLc���¯Kr¸W��K�r}L±ŁYĆH�� �
ÈhX��n®gK�,Èz²¸O�������«���ŤͳƽʮƊʭŤ�ǄƲƮƹŤ�ͳƭ�ǄɕŢťǂŷƹŤ�ǄƢǈƊǈƾƹ��]�§³K�QL/c�,���U³r/¾O��

¶¾Or�©K�¶�¸²©KqKm��� �
Èª��°O�mK´_�,Çt½rPW�������������ƻťźʩŤ�Ͷǁťũƽ�ŹǐƲǂŮ��ƐťƨƓƲƹŤ�ŦťůƵ��«³m�QLc���¬/����qKm
¹n¾¸~©K�º�½n�©K���� �

esL�ryL½�-n®hn¾y�,Ç³r��-°®gr©K�nP��,Çr½t_�����������ƄʩŤ�ŧǅŤƃƨƾƹŤ�ʹƨƺƢ�ǄƨƲƮƹŤ�Ǉ�ūƨƣŨ
ŭǐũƹŤ�ƸǅŚ�ŧǅƃƽń��]�§³K�QLc�,���U³r¾O��°¾ª�\©K�qKm�� �

mL®g�°O�¨¾�L®yK�,×r·´_�����������ŸťŻƓƹŤ��]��,�§³K�QLc�,���U³r¾O��°¾½Æ®©KqKm�� �
È_Lg�µm�n®gK�,×mLO?����������ƐťſƎŤ�ǄɕƺƢ�ƼɔŤƅŶ��§³K�QLc���¯Kr¸W��¯Kt¾�r~±�� �
È_L/g�µm�n//®gK�,×mL//O?����������ɓƨɔŤƇŶ�ǄƨƨƲƭ�ƁƨƢŤǈƱ��¬`²/S�QL//c���¬//����³�µs´//g�µL¦//~·³vS

µL¦~±Km� 

¯L 6��©K��L`}�°O�n®h�°½n©K�x®}�,È6ªg�����������ǀǐƨƊťǏ�ƷŘ�ǄƲƭ�Ͷƭ�ǀǏƁƹŤ�Ƽƹťƣƽ��]��QLc�,
§³K���¬����mL��«LK�¶zyDņ�� �
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Ç´y´�¬yL�©K´OKn¾y�,È½´k�����������ŴťƨǆǂƾƹŤ�ūƺƾƶŮ�Ͷǁťũƽ��]��§³K�QL/c�,���¬/����º/zyD
I´l©K�«LÃK�qL[?�>L¾gE¼Ń�� �

n®h�°O�°¾zg�,N�Kq�����������ƿŘƅƱ�ƜťƮƹŤ�ŬŤƀƅƮƽ��§³K�QLc���U³r¾O��¬ª�©K�qKm�� �
¶P·³�,Èª¾gt©K�������«���ǄůƹƀŤ�Ǉ�ͳƽʮƊʭŤ�ǄƲƮƹŤ��]�«qL¸c�QLc�,����~m��r¢�©K�qKm�� �

Èª���,×n¸�-§mL��,È±Ll½qLy�����������UKsL/`�¯´±L/��qm�V/½L²_�qm�µLPX/}K�³�r¾�±�V½L²_
�ÈÆyK����ǇȊǫɒƅƮɕȕ�ƯǈƲź�ƍǅ�,���������,��������� �

Èª�ÁK�nP��n¾y�,ÇqK³tPy�����������ƻťźʩŤ�Ŧńƃǆƽ��»qK³tPzª©���]��«qL/¸c�QLc�,���¬/���
�qL²®©K�¶zyD��� Þ6ÉK�º½?�Ur�g�rX�m�� �

n®h�,Èzkry�������«���ƘǈƋũƾƹŤ��]��§³K�QLc�,���U³r¾O��r¢�©K�qKm�� �
n®h�,È®¾ªy����������ɔťƗƱ�ƻťƟǁ�Ƅƀ�ŬŤƅɔƇƣŮƻʮƊŤ�ɓ��§³K�QLc���¯Kr¸W���µL¦/~±Km�UKqL/~X±K

×qKmK�ULnk�È½L���«´ª�� 

¤²}´·�,ÈWL¾PL}�����������ͳƒťƓůžŤ�ɒƅƮɕȕ�ƯǈƲź�¬X�·�QLc���¯Kr¸W��n`�UKqL~X±K� 
ÈªL/��È/¢�°/O�n®h�,§³K�n¾¸}�����������ūƨǐƽťƽʫŤ�ǄƨƲƭ�Ͷƨƭ�ūǐƲƨƏƽƁƹŤ�ūƨƣƾƺƹŤ��§³K�QL/c���

U³r¾O���YKrX©K�qKm��ÆyÃK�qKn©Kº¾��� �
ÈªL��È¢�°O�n®h�,§³K�n¾¸}������������mL/}qÃK�V/¢±�er/}�¼/��mKr®©K�º½L��]��QL/c�,

§³K���¬���¬��¶¾®ª��µs´g�ÈÆyK�UL�¾ªPW�rX�m�UKqL~X±K��� �
ÈªL��Èª��°O�°½n©K�°½s�,È±L[�n¾¸}�����������ūǐƲƨƏƽƁƹŤ�ūƨƣƾƺƹŤ�ŸƅƨƎ�Ͷƭ�ūǐǆũƹŤ�ūƖǇƅƹŤ��]���,

§³K�QLc���¬���Çq³Km�È}³r�OLX¡� 

ÈªL��Èª��°O�°½n©K�°½s�,È±L[�n¾¸}�����������ƻʮƨƊʫŤ�΄ŢŤƅƎ�ŹǐƲǂŮ�ʹƹŞ�ƻťǆƭʩŤ�ƴƹťƋƽ��]���,
§³K�QLc���¬���º¾ÆyÃK��qL�®©K�ºzyD�� �
×mL·�,È�mL�����������ƐťſƎŤ�ǄɕƺƢ�ƼɔŤƅŶ��«³m�³�Vz¾O�QLc���¯Kr¸W��¯Kt¾�� �
��©�,È�L��� Þ6ÉK���ÈO�LW���ƅɔƇƣůƹŤ��ÈO�L_��yÅK�r~²©K�¶zy´ÈÆ� 

n®h�°O�Èª��n¾y�,ÇrILg�È½LP�LP������������ƸŢťƨƋƾƹŤ�ƔťǏƄ������º/\½nh©K���]���QL/c�,
§³K���¬���V¾P©K�§?�¶zyDń�� �
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°/zg�°/O�n/®h�,r��_�´OK�,Èy´������������ūƨǐƽťƽʫŤ�ǄƨƲƭ�Ͷƨƭ�ƘǈƨƋũƾƹŤ��]�«´/y�QL/c�,���
¯Kr¸W��º½r��`©K�qL[¿K�>L¾gÃ�º½´�Wr®©K�ºPX¢®©K�� �

h�,r��_�´OK�,Èy´�°zg�°O�n®�����������ƫʮƨſƹŤ��]�§³K�QL/c�,���¬/����UKqL/~X±K�r/X�m
¬��¶¾®ª��µs´g�°¾yqn�¶�L_�¶O�¶XzOK³�ÈÆyK�� �

È²¾/zg�n/®h�°/O�mK´_n¾y�,ÈªL������������ūƨƽ̌ʮƣƹŤ�ƁƨƢŤǈƱ�ŸƅƨƎ�Ͷƨƭ�ūƨƽŤƅƹŤ�ŸťƨůƮƽ������
º\½nh©K���]��§³K�QLc�,���¬���¾/yqn�¶/�L_�¶/O�¶XzOK³�ÈÆyK�UKqL~X±K�rX�m�µs´/g�°
¬��¶¾®ª��� �

°¾zg�°O�Èª��,È±L[���h�,È¡r¡�,ÈªL������������ƁƨƢŤǈƲƹŤ�ŸƅƨƎ�Ͷƨƭ�ƁƨƒťƲƾƹŤ�΄ƽťƨŶ��]��,
«³m�QLc���¬���V¾P©K�§?�¶zyDń�� �

ÇnyK�r¸��°O��y´½�°O�°zg�,È6ªg�¶Æ������������ƿťƾǏʫŤ�ƻťźŚ�ʹƹŞ�ƿťǅƂʩŤ�ƀťƎƄŞ��]��,
§³K�QLc���¬����¶O�¶XzOK³�ÈÆyK�UKqL~X±K�rX�m¬��¶¾®ª��µs´g�°¾yqn�¶�L_�� �

Çn/yK�r/¸��°O��y´½�°O�°zg�,È6ªg�¶Æ�������������Ǉ�ƷʮƨŻƹŤ�ūƨƭƅƣƽ�Ͷƨƭ�ƻťƨźʩŤ�ƁƨƢŤǈƱ
ƻŤƅƨŻƹŤ��]�§³K�QLc�,���¬����¶¾®ª��µs´g�°¾yqn�¶�L_�¶O�¶XzOK³�ÈÆyK�UKqL~X±K�rX�m

¬���� �
ÇnyK�r¸��°O��y´½�°O�°zg�,È6ªg�¶Æ������������ƹŤ�ƻťƨźʩŤ�ƅƨǏƅŻŮ�ŧǅƃƨƽ�ʹƨƺƢ�ūǐƢƅƨƏ

ūǐƽťƽʫŤ��]�§³K�QLc�,���¬����mL��«LK�¶zyDņ�� �
qmL//�©K�n//P��,µm´//��������«���ƻʮƨƨƊʭŤ�ͳŢťƨƨǂŷƹŤ�ơɔƅƨƨƏůƹŤ��]�§³K�QL//c�,���U³r//¾O���N//X¢©K�qKm� �

¶¾®ª�©K�� �
n®h�°O�n®gK�,È²¾zh©K�×qL®�©K�������«���ǄɔŤƁǆƹŤ��«³m�QLc���U³r¾O��NX¢©K�¬©L��� �

n/®h�j¾/}�,È/±Kr¢²©�¨�L�������������ūƺǐƨƊǈƹŤ�ƅƨǏƅŻŮ�ŸƅƨƎ�Ͷƨƭ�ūƣǏƅƨƏƹŤ�ƸǐƨƓƮŮ��ƐťƨƓƲƹŤ�
�§³K�QLc���¬���qL¸�K�¶®IK�È¸���t¡rń�� �

°/zg�°/O�n®h�,Çn²·�¨�L������������ƻťƨźʩŤ�ƁƨƢŤǈƱ�ǀƨƢ�ƻťƨǆŨʫŤ�Ǉ�ƻťƨųƺƹŤ�ƬƨƏƵ��]���,
§³K�QLc���¬���¬��¶¾®ª��µs´g�°¾yqn�¶�L_�¶O�¶XzOK³�ÈÆyK�UKqL~X±K�rX�m�� �
OK�¨¾ªk�×n¾·Kr�n®gK�°�����������ǀɕƣƹŤ�Ŧťůȕ��]�«³m�QLc�,���¬���Ur`·�� �
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�LhyK�n®h��L¾����ÈO�LW���ǀǐŻƹťƓƹŤ�Ŵťǆǂƽ���L¾�ª©��,��×nª_��ÈO�ÈO�,L_�L±� 
n}q�°O�n®gK�,ÈP�r�©K�������«���ƁƨƓůƲƾƹŤ�ūƨɔťǆǁ�Ǉ�ƁƨǆůŷƾƹŤ�ūƨɔŤƁŨ��]�§³K�QL/c�,���¯Kr/¸���

¶¾ÆyÅK�N·Kp®©K�°¾O�N½r�Xª©�È®©L�©K��®`®©K� 

�°½n©K�§Æ_�,ÈyL¾����������ɒƅƮɕȕ�ǀɕǁŤǈƱ�Ƅƀ�ŧɕũƋŮ��§³K�QLc���¬���°½n�UKqL~X±K�� �
°½n©K�>Æ��,È±LyL¡�������«���΄ŢťǂƓƹŤ�΄ŢŤƁŨ��]�§³K�QLc�,���U³r¾O��¶�r�®©K�qKm� 

¬½r/¡�µm�È_L//g�-°¾/zg�n//®h�,�q´/}�µmKs�L//�r©K�n/P��,r//¥srO�³�n/®gK�,×mL/O?����������
�qm�mL²XyK�³�V¾PPy�UÅ´hWÈÆ/yK�UKsL/`�¯´±L/����¶L²ª/��ͳƽʮƨƊŤ�ƯǈƨƲź�,�������,

��������� 

M´��½�°O�n®h�r��_´OK�,È²¾ª¡�����������ͳƭťƹŤ��]��«qL/¸c�QL/c�,���¯Kr/¸W���N/X¢©KqKm
¶¾ÆyÅK� 

×´�q�ÈÆyK�«´ª��µL¦~±Km��´�g�È~·³vS�µ³r¥����������ɓƨɔŤƇŶ�ǄƨƲƭ�ƁƨƢŤǈƱ��«³m�QL/c���
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Abstract 
Social security is one of the essential needs

life within society, their attainment of perfection, growth, success, and 

access to various rights are all contingent upon social security, which in 

turn means the reduction or absence of societal threats and harms. The 

science of security has attracted attention since the advent of Islam, and 

security jurisprudence in Shia Imamiyyah jurisprudence has been 

profoundly influenced by elements such as maslaha (expediency or public 

interest), which holds a unique and pivotal position

library resources and a descriptive-analytical method, explores how the 

jurisprudential element of maslaha contributes to the development of a 

theory of social security in Islamic jurisprudence. By emphasizing the 

views of Imam Khomeini, the study demonstrates that this critical element 

is capable of underpinning the development of a jurisprudential theory of 

security. It also examines the applications of different types of maslaha in 
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Social security is one of the essential needs of human beings. A person�s 

life within society, their attainment of perfection, growth, success, and 

access to various rights are all contingent upon social security, which in 

turn means the reduction or absence of societal threats and harms. The 

of security has attracted attention since the advent of Islam, and 

security jurisprudence in Shia Imamiyyah jurisprudence has been 

profoundly influenced by elements such as maslaha (expediency or public 

interest), which holds a unique and pivotal position. This study, using 

analytical method, explores how the 

jurisprudential element of maslaha contributes to the development of a 

theory of social security in Islamic jurisprudence. By emphasizing the 

, the study demonstrates that this critical element 

is capable of underpinning the development of a jurisprudential theory of 

security. It also examines the applications of different types of maslaha in 
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deriving rulings related to security jurisprudence. The findings suggest 

that both traditional (state-centered and power-centered) and modern 

(society-centered and identity-centered) approaches in social security 

highlight the role of maslaha in the inference and formulation of theory. 

Security, in addition to its intra-jurisprudential dimensions, also has 

extra-jurisprudential aspects. Imam Khomeini addressed this issue in 

areas such as public security, regime security, leadership security, and the 

security objectives of the government. A localized theory of social security 

can be extracted from the following jurisprudential topics: external 

supervisory bodies and the enjoining of good and forbidding of evil, 

jurisprudence of religious propagation (fiqh al-da�wah), the principle of 

advising the leaders of Muslims (al-nasihah li-a'immat al-muslimin), 

consultation in politics and governance, the principle of preserving the 

Islamic system, the intelligence institution, and the principle of 

cooperation. Imam Khomeini's method in presenting a jurisprudential 

theory of security is rooted in Jawahiri fiqh and is characterized by a 

direct connection between jurisprudence, public interests, and social 

security.  

Keywords 
Security jurisprudence, Maslaha, Security theory, Individual and social 

security, Imam Khomeini. 
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º®IÅ�¶h¾�²©K�¨�K�,µ´�n©K�¶���,r¢²�sK�È¸±���/�g�µn/�L��,V/´¢g�³�VyL¾y�qm�Uq´~�³�°¾®ªz®©K

¯³L�W�µn�L��³�ÈWL�Æ�K�mL¸±�,«L�±��È²¾®k�«LK�{³qŃ���LPWqK�³�×r·K´_�¶���,V¾²K�¶���¶½r�±�¶IKqK�qm
VyK�È�L®X_K�V¾²K�³��L®X_K�f©L��LO�¶���°¾O�¬¾�Xz��� �
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ŔŎĖńŎ˨ ˨
¬ª��³�²·r�¤�,VyL¾y�³�Uqn��³�mL�X�K�³�U³r[�¯n®W�LO�«sÆ��¯L}n¾©´W�³�µm´O�×sLy

¯³n//O�V//¾²K�n//¾©´W�È//�r��sK�³�V//yK�°¢®r//¾��V//¾²K�¯³n//O�¶//½r�±�×sKmr//S��È//X¾²K
¯L¢K�½pSVz¾±�r��¶�r��°½rX®¸�sK�È¢½��¶/¡�V/yK�V/¾²K�¶/���,V¾²K�¶½r�±�n¾©´W�×L·

¶O�µv½³��ZhOr¾[BW��qKr/��¶/_´W�mq´/�r/X®¡�¯Kr¦/~·³vS�¯L/¾�qm�È/¸���r/�L²��³�n�K´�
VyK�¶X�r¥�� �

|·³vS�ÈkrO��Vhª��«´¸������L·��,È/®¾gq�������V/¾²K�³�Vhª/��VPz±�ÈkrO
�¶�¾/}�ÈyL¾y�¶���qm��,È±L®¾ª/y������µs´?�|/�±�r/¦½m�È/krO�³�����È/gKr��qm�È/¸���×L/·

�ÈX¾²K�mrP·Kq� ©��,È½Ks������µmKm�qKr��r�±�n�Kq�n±K���V/yK�°/½K�,r/�Lg�|·³vS�sL¾XK�LK
¶/O�,Vhª/��r/�²��¶/¡��«L/K�µL¥n/½m�³�È�L/®X_K�V/¾²K�¶/½r�±�n/¾©´W�µL¦X/yLk�¯K´²�

È²¾®kŃ�VyK�¶X�r¥�qKr��ÈyqrO�mq´�|�Lk�mr¢½³q�¶O�¶_´WLO�� �
�f/�K³�È±L/s�¶ªJz�°½K�Uq³r��³�V¾®·K���r/W�È/�����¶/½r�±�Vn/��¬¾±Kn/O�¶/¡�mmr/¥

�L/O�µKr/®·�«Æ/yK�sL�?�¯´c�VyK�«ÆyK�j½qLW�×Kn²ªO�¶O�,ÈÆyK�«´ª��qm�ÈX¾²K�×sKmrS
�¨ILz�°½rW�ÈX¾²K�rPL¾S�U´�m�sK�¬�KŅ�^±q�³�¬½rhW�³�r�g�³��³�Ur`·�mn�X�×L·

¯?�n²±L��m´O�� �
²K�UL�©L�¶/²¾s�qm�ÈX¾��È�/zª��¯´¥L/±´¥�×L·� /©��,È½Ks�������È/Æ¡��r¾/�±�¶/_K´k

×r¸��n¾¸}�,Èy´����×r¾z�W�]�,È�´/�´�r¾z�W�,Èª?�×mK´_�����,������È/�ÆkK�È/©Kt��³�È/�Kr±�,

È²¾®k�«LK��W�Èl½qL�×m´�z�³�×rP����×sKmr/S�¶/½r�±��/���qLX/}´±�°/½K�qm�¶/¡�µm´O�È¸���³
È�qKr��{³L¡�mq´�È¸�����mr¾¥��È�r�±�¶O�����Vhª/��sK�¯mr/¡�µmL�X/yK�rX®¡�Vª��nyq

n}LO�¨L��³m�,¶�¾}�¶���ÈX¾²K�UL½r�±�qm����Kr/h±K�³�«Æ/yK�qn/��UL/±L½r_�§³K�¨L�
ª�X//z��//_r�¯mr//¡�¨//kKm�³�V//LK�Z//hO�¶//¡�V²//y�¨//·K�°¾//O�qm�eÆ//�XyK�n//²±L�È� �

mr¡�qL¢±K�¶�¾}���qm�¯L/¦Pl±�U´¢y�sK�¯Kr¢�²}³q�È��O�n½n}�³�¯K³Kr��n�±�«³m�¨L�
�n/}�mL/¸X_K�L/O�Vhª/��¨/OL�W�È/�ªW�Z�LO�¶¡�È~½n±K�Vhª��¶±L¸O�LO�¬ª��«L�±�¨OL�

��,×qLlX�K������� �
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�n·�sK�È¢½�r¦½m�È�r�sK�n¾~lO���hW�,¶¾LK�¶����Lk�×L·�È�L/®X_K�V¾²K�¶O�¯
¶/�©´³�r�L²��¶¡�µm´O�m´/O�n/²·K´k�¨/¾km�¶/¾²s�°/½K�qm�È±´¥L/±´¥�×L·���|·³v/S�qm

|¾S��¶/½r�±�n/¾©´W�×Kr/O�È·L¦X/yLk�Vhª/��r/�²��m´/_³�¶¡�¶¾�r��°½K�°X}Km�LO�³q
ZhO�¶O�µqL}K�°®��qm�VyK�È�L®X_K�V¾²K�¶/O�V/¾²K�¶O��´Or�È¸���×L·��r/�²��µv/½³

¾²K�µL¦½L_�,Vhª��³�¶���qm�Vr¾[BWÈ�ÈyqrO�È�L®X_K�V¾²K�qm�{��°/½K�¶/O�L/W�m´/}
�n/¾¡BW�LO�È�L®X_K�V¾²K�¶½r�±�n¾©´W�qm�Vhª��È¸��r�²��r¾[BW�¶¡�n·m�jyLS�|yrS

È²¾®k�«LK�µL¥n½m�rOŃ�.VyK�«Kn¡� �

ʵ˨
łŞńĐă˨ōŞŕʭŀŎ˨ ˨
ʵ	˨ʴ˨
ĂĐŋĨŎ˨ĚĨŒķ˨ ˨

È�mL/z��¨/OL�� 3f3ª/ 3��sK�µn}�¶X�r¥�V�©�qm�Vhª���n/}LO�×r·´/_�,����]�,�����,����-

�,×n¾Os����]�,�����,�����¶X/z±Km�È/®¾�qn/��L/½�¯L/¢�¬/yK�Kq�¯?�È��O�³��n±K��,È±´Wr/}

�������,�������mL/�X�³�§Kn/X�K�sK�]³r/k�«n/��×L/²�®O�Kq�¶/®ª¡�°½K�È±L¸��K�N�Kq�³
È�mLz���n±Km��,È±L¸��K�N�Kq�������,������ �

rWmrOqL¡rS�,ÈgÆ��K�×L²��qm�Vhª��r�²��j/yLS�¨/�¢X�³�µm´O�¶���qm�¯?�°½
¶/O�Vhª/��sK��LP²X/yK�µL/¦½L_�qm�È�r}�«L¢gK�L½?�¶¡�VyK�|yrS�°½K�¶O���/P²�¯K´²�

µr¸O�Èª�Xz��¨¢/}��¾~W�³�V²y�¨·K�Èª�K�NX¢�³m�qm�ZhO�°½K�.¶±�L½�m´O�n·K´k�n²
VyK�¶X�r¥��n}�¶XyK´k�V��²�³�m´y�×L²��¶O�UKr�±�ÈkrO�wLyKrO�V²y�¨·K�qm�LK�µ

�§L/�³�¯L/_�³�°/½m�³�¨/����/�g�sK�¬�K��r}�¬¡Lg��y´W�¯L¥n²O�×KrO��,È�´/P©K�¯L/�q

�������,�����L/O�¯L/_�³�°/½m�³�§L�³�¨z±�³�¨���sK�V±L¾��,È©Kt��q´¸~��½r�W��P��³
�V//yK�L//W�^²//S�°//½K�qm�È//�l�Vhª/���,È//©Kt��������,��������V²//y�¨//·K�¶//���qm�x//S

�eÆ/�XyK�³�¶ª/yr�f©L��¯L®·�Vhª��Z/hO�qm�V²/y�¨/·K�µn/²²¡�t½L/®X�³�V/yK
�VyL�ªk�mr¢ª®��³��L®_K�°X}Km�V¾`g�LO�¶ªyr�f©L��¶O�¯mKmqLPX�K�Vhª���¯L/�q

�,È�´P©K�������,������ �
�Z/hO�¶/¡�V/yK�×r/�±�°¾/©³K�n/¾��j¾/}�,¶�¾/}�¶/���qm�¯Kn²®/~½n±K�È/krO�r�±�sK
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�VyK�µm´®±�er��Kq�Vhª���,È²¾/zg�������,�����O�qm�§³K�n¾¸/}�Kq�¯?�{qL/[?�È/kr
�V/yK�¶X/z±Km�V/��²�Nª_�³�qr����m�×L²�®O�ÈO�,ÈªL/��]�,L/W����,������r·K´/_�NgL/�

�VyK�¶Xz±Km�×³rkK�³�×´¾±m�Kq�Vhª���,È/�`±����]�,�����,������Kq�Vhª/��t¾±�ÈkrO
È��r}�×L·qL¾��LO�Èª���V�OL��L½��qL}�r�±�sK�rPX��qr��³���±�×L²��¶O��n²±Km��×Ksr¾

È®��,����]�,����,����� �
È�r/�±�¶/O�µn/}�¶/X�¥�N/©L��¶O�¶_´W�LO��V/¸_�qm�Vhª/��§L/®�K�Å³K�¶/¡�n/yq

�×L/²��L/¾±L[�,mqKm�µKr/®·�¶/O�UmL�/y�³�r/¾k�,Vhª/��×KqKm�qL/¡�r/·�³�µm´/O�V®¢g
�µuK³�°½K�sK��kK�Vhª�����V/®¢g�³�UmL�/y�³�r¾k��L®X_K�Uq´��qm�����³�µm´O�L·

//yK�f¾h//��Vhª//���n//��,V//��²�³�V��,È//·mt½K�������,�����OL//W��r//}�¬//¢g�L//\©L[�,
�µnz�³�Vhª�VyK��qr/��,Vhª/��°X/}Km�m´/_³�LO�«L¢gK�r\¡K�Kp©�-qr��³���±�¶±

�È�r/}�«Kr/g�×L·qL¡�sK�ÈkrO�qm�³�-^g�,mL¸_�,UL¡s�,x®k�n²±L�n±qKm�¬·�×r·L�
È�È±nO�L½�È©L���±�t¾±����n}LO��,È½´k����]�,�����,������ �

´±�n²c�¶���qmmqKm�m´_³�Vhª����� �
Vhª��È�r}�rPX��×L·���qKr��|½KrO�È®¢g�³�°¾¾�W��qL}�Kq�|³t©�¶¡�ÈXhª�
VyK�µmKm�� �

Vhª��µn}�´�©�×L·��È�¶_´W�¯?�¶O�n½LO�µn�L��wLyKrO�¶¡�ÈXhª���r�LlO�LK�n}
�qnS�YqK�¯m´O�×³Lz�n²±L�-VyK�µn}�´�©�×rX¥qtO�³�rX®¸�Vhª��LO�°X}Km��qL�W

¡�rXkm�³�]³s�°¾¦²y��½L�³�rX®¸�Vhª��r�LlO�¶�³�¶��±�����VyK�µn}�´�©�� �
Vhª��¶ªyr�×L·���sK�¬/�K�×n/¾��b¾/·�¶/¡��qL/}��/y´W�µn/}�L·q�Vhª��È²�½

�V/yK�µn/~±�¯L/¾O�ÈPª��|Pªy�L½�ML`½K�µqLOqm�³�µn~±�µms�V½´�©�L½�qLPX�K��,�¾/������,

��������� �
K�Vz¾±�Èª�Xz��P²�¶cr¥�¶�¾}�¶���qm�Vhª�¶O�¶~¾®·�L��er��r�²�� ½�¯K´²�

VyK�µm´O��È©L��È²¾®k�«LK�È¸���UKr¢�W�qm�Kq�r�²��°½K�mrOqL¡�°½rWŃ�È��n/½m�¯K´/W
¬¾®�W�«L¦²·�qm�×mrP·Kq�r�²�� ½�¶©t²®O�Vhª��sK�¶¡��ÈÆ/yK�V/´¢g�qm�×r¾¥

È�mL½�n/²¡���¯L/¢�³�¯L/s�¯L¾/�X��³�¶/�L_�µqKmK�×q´/JW�Kq�¶/���¶/¢²½K�°®/��¯L/~½K
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]�����,������ �
«LK�Ur�gŃ��×mL/¸±�¶/O�µmL/y�f�/y�³�È©´/®��¶/½r�±� /½�sK�Kq�Vhª��r�²�

�×mr/P·Kq�È�ªW�°¾²c�¶¡�n±mq³?qm�«L�±�Vhª���¾l~W��®`�«L±�¶O�È±´±L��³�¶X�r~¾S
Å³�¶½r�±�LO�Vhª��µqLOqmn¾/yq�m´/k�]³K�¶/O�¶/¾���¶�ª��V½��r¾[B/W��Vhª/��r/�²�� �
{³q�°¾/¾�W�,¶/½r�±�n¾©´W�qm����È�r/}�«L/¢gK�¯n/±L`²¥�³�¯´±L/��°X/}´±�qm�n/½n_�×L/·� �

N©L��qm�Vhª//��³�¶X�r//~¾S�³�¯L//s�L//O�N//yL²W�×KqKm�È//�rX�³�n//½n_�×L//·��qm�È½Kr¥� �
ª��¶/O�sL/¾±�×r/���r/·�qm�³�VyK�r½pSL±�qL¢±K�³�°}³q�qL¾zO�L¸±?Vh�µv/½³�È`²/y��×K

�³�È�L//®X_K�V//¾²K�³�È�L//®X_K��//OK³q�È·n±LL//y�,f©L//��°½r//X®¸�sK�È//¢½�¶//¡�mqKm� �
�V/yK�r½p/S�¯L/¢K�NyL²�UKqr��LO�����¶¡�VyK�¶�L_�«mr�µL�q��,È±L/`±s�n/¾®������,� �
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�V/yK�x/�±�¯´¢/y�³�|Kq?�×L²��¶O�³�wrW�n��×´�©�r�±�sK�V¾²K��,N/�Kq�����,� �

�������«mr�µm´W�°·o�qm�«sÅ�È²®½K�¶¡�VyK�ÈyLzgK�µn½nS� ½�V¾²K�eÆ��K�qm�³
ÈO�È¥n/±s�×KrO�¯Kmr®X©³m�³�¯L®¡Lg�³��V/yK�«sÅ�|/��hW�qm�¶/�n�m�{´/k��,r��������

¶�L_�r�±��È/²½r�?�|/�±�×L/²��¶/O�È�L/®X_K�n¾©´W�µuK³�V¾²K�wLzgK�mq´�qm�¯LyL²}
m�È�L/®X_K�×L/·mL¸±¨¢//}�q��n//±qKm�|/�±�|½L//�WqK�qm�È/¦®·�¶/¡�V//yK�V/¾²K�×r¾¥

��,ÈP½r_qKt·������� �
�¯mr¡���g�V¾ªOL��,{mKr�¶¡�n}�¶X�r¥�qL¡�¶O�¯Ks´O��y´W�eÆ��K�°½K�qLO�°¾©³K

�V/yK�È/ª�¯LOs�³�N·p�,V½´·�,¤²·r���,L¾±n/½´±��������V/¾²K��L/_qK�,×³�µL¥n/½m�sK
¶P²_�¶O�È�L®X_K��l}�r·�È¥n±s�×mr��×L·�È�¯LL/y�È/�®_�V½´·�LO�¶¡�VyK��n/OL½

��,L¾±n½´±��������È¥n/±s� P/y�×Kr/O�«sÅ�UKn/¾¸®W�Kq�È�L®X_K�V¾²K�¯Kn²®~½n±K�ÈkrO
¶Xz±Km�¶�L_�mKr�K��n±K��,t±n/¾¥�������³�«mr/�È/g³q�|/Kq?�°¾B/W�Kq�¯?�r/¦½m�È/krO�³

È�¯L±?�×³rO?�³�¯L_�³�§L���g��n²±Km��,L¾±n½´±������� �
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ZhO�qm�¶/cr¥�,mqKm�È�Lk�µL¦½L_�¯Lz±K�×L·sL¾±�r½Ly�n²±L�¶���qm�V¾²K�¶O�sL¾±��×L/·

È�LK�VyK�µn~±�µmKm��L�XkK�V¾²K�¶O�Èª�Xz�MLO�È¸����L/½�È±n/�¬/ª��V/�¥�¯K´/W
K�¶���¶¡�VyK�È±n�¶�zª��³�È±n�¶���V®z��³m�×KqKm�ÈyL¾y�|±Km�¯L®·�sK�t/¾±�V/¾²

VyK�ÈyqrO�¨OL���½r��°½K���È/��mLz�K�,mL¸_�,MqLh�,È�O�,Mrg�¯´d®·�ÈWLgÆ��K
È�¶/���qm�V/¾²K�LO��PWr�,m³ng�,fª��,�L���,«Æy�,§n��,¨X��,¬ª��,�qÅK����n/}LO

�VyK��PWr�µuK³�°½rWq´¸~���g�µuK³�°¢©��,Vy³n¾ª�������� �
L/®X_K�V/¾²K�Z/hO�qm�µn®��³�¬¸�mr¢½³q�³mV/yK�er/��È����³�ÈX²/y�mr/¢½³q

¯qn�mr¢½³q�� �
ÈX²y�mr¢½³q��{sqK�¶_´X��Ur¸/}�q´h�Uqn��³�q´h�V©³m�¶O�³�µm´O�È²¾��×L·

�¯mL/X�K�r/�k�¶O�L½���g�qm�V¾²K�³�¶�L_�mKr�K�°¾O�¤²WL¦²W��LPWqK�sK�VzWqLP��³�mqKm
� ½�r·�«Ly��,«Kq?��������ÈWqL/�±�¬X/z¾y�¶/O�È/yLyK�sL¾±�mr¢½³q�°½K�qm�È®/yq�§r/X²¡�³

�mqKm�m´_³��,L¾±n½´±������� �
¯qn�mr¢½³q��{sqK�¶_´X��q´/h�V/½´·�³�q´/h�¶/�L_�¶/O�q´¸/~�³�È²·o�×L·

VyK��¶/�OKq�È�L/®X_K�V/¾²K�³�¶�L_�mKr�K�×L�O�V¾�¾¡�°¾O�mr¢½³q�°½K�qm��¬¾�X/z�×K
³�È�L/®X_K�°¾B/W�³�V¡qL/~�¶/¢ªO�µmr/¢±�V/½L�¡�V/¾²K�°X}Km��r��³�µm´O�qKr�rO�

¶�r��qm�×n±³r¸}��´�g�È�er��¯´¥L±´¥�×L·��m´}��,L¾±n½´±��������mr/¢½³q�°½K��P�
�¶/O�¶/�L_�mKr/�K�V¾/yLzg�L/W�VyK�¶�L_���g�×KrO�¯m´O�L�wLzgK���g�×KrO�{ÆW

�nX�¾O��L�WK�¯?�qm��¾ª¢W�³�n¸�W�³�UÆ¢~�«Ly��,«Kq?������� �
È�Kq�Vhª��rO�È²XP�ÈX¾²K�¶½r�±�´¾}�³m�¶O�¯K´W�n/¾©´W�È¸���¯³rO�³�È¸���¯³qm�µ

mr¡��È�ÈyqrO�«L���×L¸���sK�r�±�¶y�UKr�±�È¸���¯³qm�µ´¾}�qm�m´}��� �
mKn//��¨//�L��«´//gr��È�mL¸²//~¾S�¶//½r�±�n//¾©´W�{³q�³m�¯L//~½K��§³K�{³q�qm�n//²¡

¨L��¯mr¡�¬·Kr��¶O�¯Lz±K�V¾�l}�¨L¢W�¨L��¯mr¡���m�³�n¾��×L·�����´²�r��×L·
�×KrO�°½m�³�µn}�°/½m�¬¸�ZgLP�>t_�V¾²K�³�VyK�µn}�mqK³�È³m���m�³�È©³K�Nª_

,VyK��¯L/yL²}qL¡��/y´W�r/��³�n/¾��¨K´��¶IKqK�rO�È²XP�MLO�°½K�qm�¶½r�±�n¾©´W�Kp©
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�n/¾©´W�N/yL²X�È�r/}�¬/¢g�³�¶/½r�±�qr/���/�m�³�V��²�Nª_�×KrO�¶���³�VyK�µrPk
È�±�n¾©´W�¶O�Æ���µr¾y�rO�È²XP�«³m�{³q�LK�n²¡È�¶½r���^²/S��/�g�Æ���Kr½s�-msKmrS

È�×q³r��Kq�¨���³�Nz±�,°½m�,§L�,¯L_�È²�½�¯Lz±K�È¥n±s�qm�n²®}sqK�r�²���n/²±Km
�t½´`W�³�UÆL��¬¾yrW�,È½Kt_�°¾±K´��,UKmLP��«L¢gK�LO�Vhª��rO�È²XP�V¾²K�¶���³

È�×t½q�¶L±rO�m´���°½K�×KrO�]K³msK��n²¡��,È�Kr�K�������,����� �
grÈ²¾IL±�×Ksr¾�«´���Vhª/��r/O�È/²XP�È�L®X_K�V¾²K�¶½r�±�n¾©´W�È²¾½L±�×Ksr¾

È�mL¸²/~¾S�µs´/g�°/½K�qm�×n/_�§´/hW�³�¶X/}Km�r/�±�n�m´k��ÆyK�sK�|¾O�Kq��,n/²¡
V´¢g�È²¾IL±�×Ksr¾�sK�¨P��¶¢±?�f¾�´W�È�¬¾z�W�§n��³�q´_��´±�³m�¶O�L·��L/K�n±n}

�µmr¡�¯´¥r¥m�Kq�µL¥n½m�°½K�¯L~½K°/½KsK�mr¡�V©Kn��°½t¦½L_�Kq�×mKs?�³�V¾²K�³��³q
¶O�«mr�V¾²K���g�¬¸�¯K´²���r/�±�sK�V/�r¥�qKr/��L¸���r�±�f®��V´¢g�¶�¾�³�°½rW

�V/´¢g�¨¾¢/~W�³�«ÆyK�¶�¾O���g��r}�¬¡Lg�³�«LK��¾©L¢W�°½rX®¸�sK�È¢½�¯L~½K
VyK�×q³r��È´��r·�V�Kr}���g�×KrO�¬¸�¨�K�³m�°½K�³�VyK�ÈÆyK�� �

�«L/�±�³�¬/�±�µs´/g�qm�È¸���×sKmrS�¶½r�±�Uq³r��¯L~½K�«ÆyK�¶�¾O���g�¨�K�sK
�×L/¸½mKs?�³�¬/ª��¨/K´���/�m�³�VyK�¯L~½K�r�±n�È�L®X_K�V¾²K�¶���¯L®·�¶¡�ÈªkKm
�¶/½r�±�Uq³r/��t/¾±�¯L/~½K�V/´¢g�¨¾¢/~W�Uq³r/��¨/�K�sK�³�µn/}��LP²XyK�È±n

©Lkm�sK�Vª���g�³�V¾²K�µs´g�qm�È¸���×sKmrSÈ��LP²X/yK�¯L/¦±L¦¾O�V��m´/}��,È²¾IL/±

��������,���������� �
È²¾®k�«LKŃ���qm�È/¸���Vhª��rO�È²XP�V¾²K�µs´g�qm�¯L~½K�¶½r�±�n¾©´W�×´¦©K

È�V/´¢g��Kn·K�³�×rP·q�,«L�±�,«mr�q´h�qL¸c��U³L/�X�L/¸���r½L/y�L/O�³�n/`²¥
VyK��r/�³�È/¸���Vhª/��rO�È²XP�¯L~½K�r�±�n�È�L®X_K�V¾²K�µ³Æ/�O�µm´/O�¶/½LS�«m

�µ´/��³�×r/`�n/²sL¾±�³�µm´/P±�È/�¢�V/¾²K�°¾B/W�³�¶/�L_�eÆ/�K�qm�¯´±L/���r�
�,V/´¢g�¨¾¢/~W�¶/O�q´B/�Kq�³K�¯L²¾/~±L_�³�rPL/¾S�n±³Knk�r�Lk�°¾®·�¶O�³�VyKr_K
�µn/½L��¯´±L/���r/���/K´_�¶/®·�qm�¬·�¯´²¡K�³�VyK�µm´®±�V¾²K�°¾BW�³�¶�L_�«L�±

�mqKn±��,È²¾®k�������,������È/OÆ�±K�¯L/®X�¥�¶/¡�m´k�È�L�XkK�µL¥n½m�LO�×³� /©��,È/½Ks

�������V/yK�|½´k��Xl�È±´±L��ULOL�k�¶½r�±�sK�¶X�r¥rO�³��,È/²¾®k����]�,����,����-
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¬/�±�³�È�L®X_K�V¾²K�¯³nO�¶¡�VyK�n�X��¯L~½K��]K³q�]r/�³�]r/·�³�mL/z��,È/½Kr_K

È�°½KsK�,nOL½�µqLc�³q�V/z¾±�q´/~¡�q´K�¶O�È~lO�¬�±�³�V´¢g�¨¾¢~W�t_�×K���x/S
�§´/yq�¯L/s�n/²±L®·�¨/���³��r/}�r/�±�sK�¬�±�³�V´¢g�³�È½Kr_K�µL¦Xym���Kn/kŅ��³

Èª��Ur�gņ��È¥mL/?�È/Xg�³��L/�m�n/²±L�ÈªILz�qL¢±K�³�¶X}Km�«³t©�t¾±�L�r���qm
��L�m�Uq³r/��qL¢±K�¯?�n²±L�³�×r�¾¡�«L¢gK�³�x®k�³�UL¾©L�³�sr�³�m³ng���g�³

�VyL¸±?�È¦±Km³L_�³�V¾�L_�³�«ÆyK�«L¢gK��,È²¾®k����]�,�����,�����������¯L/~½K�¶/©mK
�È�L/®X_K�V¾²K�È´O�È¸���¶½r�±�n¾©´W�×L~¦·Kq�t¾±�ÈÆyK�V´¢g�Uq³r��MLOqm

z¥�¯L~½K�Kr½s�-VyK�Vhª��rO�È²XPV�/y³�,V/¾OrW�³�¬¾/ª�W�{rX�V©Kn/���r/�rO�,
¶/O�Kq�¬/�±��/�g�³�¯L¦±L¦¾O�s³L`W�sK��±L®W�³�sr�¯mr¡���g�,¬ª��¯mr¡��¨/½Åm�¯K´²�

È�r¡o�Uq³r��²K�¶½r�±�n¾©´W�LO�t_�L¸²½K�¶¡�n²²¡��/�hW�¯L/¢K�Vhª��rO�È²XP�ÈX¾
�mqKn±�È_qLk��,È²¾®k����]�,����,������ �
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µqKt¥�È�¶¾LK�¶���qm�È±K³Kr��×L·��V/¾²K�È´/O�¶½r�±�n¾©´W�qm�Kq�¯Kr¦~·³vS�n±K´W
±?�sK�ÈkrO�¶O�¶¡�n²¡�×qL½�Vhª��rO�È²XP�È�L®X_KÈ�µqL}K�L¸�¬¾²¡�� �

�©K���È±³r¾O�ÈWqL�±�mL¸±�r¢²�sK�È¸±³��³r��¶O�rK����rK�ZhO�È/¸±³��³r/��¶O
¶O�r¢²�sK��×Kr/O�×mL/¸±�³�µn}��¾ª¢W�°¾®ªz�«´®��¶O�È¸©K�N_K³�³�¶�½r�� ½�¯K´²�

È�M´zh�È�L®X_K�V¾²K�n¾©´W�³�È±³r¾O�UqL�±��m´}��,È±Kn/®·�×q´/±�������,���,È/�`±�-

����]�,�����,�������r/O��L/®_K�×L/�mK�,¶/�½r��°/½K�È�L/®X_K�UL�PW�rO�r¦½m�L¸���ÈkrO
µmr¡�|O´_³��n/±K��,È/�`±����]�,�����,�����È�È/²¾��N/_K³�Kq�¯?�È/²¾®k�«L/K�³��n/±Km

��,È²¾®k����]�,����,������È�mL¸±�°½K��V/¾²K�Kr/½s�n}LO�r[´�q´¡p�¶½r�±�n¾©´W�qm�n±K´W
�r��È±L¦®·�ÈX¾©´Jz�Kq�×Kr/O�,µmr/¡�È/�r��È·L±�³�r?�×KrO�È�Lk��½Kr}�,µmr¡�È

��L/h©�L/O�t_�«LK�Ur�g�r�±�qm�V¾²K�¯m´O�¶½LS�«mr�³�mqKm�È�Lk�«sK´©�¯?�M´_³
mqKn±�¯L¢K�¬¸�°½K�� �
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�³�mLz��sK�×r¾¥´ª_�³�eÆ�K�V®yr[´/�qL¾zO�È�L®X_K�V¾²K���g�³�n¾©´W�¶`¾X±qm��V/yK

��,¯Kr¦½m�³�n±³n®gK������-{sqK�sK�V/¾�PW�¶/O�n½n}�È¦XzO�È�L®X_K�V¾²K�V�¾�g�qm�Kr½s�L/·�
�¯mr¡L²/}?�qm�È/yLyK�È/~�±�³�mqKm�L¸±?�sK�¯n~±��rh²�³��L®X_K�¯³qm�×L·qL`²·�³

{sqK�LO�¶�L_� ½�«mr�¾²K�qm�r[´�×L·qL`²·�³�L·�¯Kt/¾�¶/`¾X±qm�³�¶X/}Km��L®X_K�V
n}�n·K´k�rWqKn½LS�t¾±�V¾²K�°½K�³�µmr¡�Kn¾S�|½Kt�K�t¾±�L¸±?�¶O�«mr�«KtX©K�� �

M��V´¢g�³�VyL¾y�qm�Uq´~���¨¾/�hW�×L²��¶O�³�mKnPXyK�¨OL��qm�Kq´}�µuK³
�V/yK�r¦½m�È��O�¶O�ÈkrO��´_q�LO�r�±��,×r/�X²����]�,�����,�����L/¸���r/�²�sK�Kq´/}�

�¯?r��qm�È�L¡�mL²XyK�×KqKm��,¯Kr/®��§?������UL/½K³q�³�V/®¢g�,¶/�ÆP©K�^/¸±����,È²¾IL/±�-�����,� �

������ZhO�qm�È�L®X_K�V¾²K�n©´�³�µm´O���l/~�¶/XP©K�V/yK�ÈÆ/yK�V´¢g�×L·
�n/½LO�È´/®��q´/K�L�´�k��ªXl�q´K�qm�mL®X�K�mq´�¯LyL²}qL¡�UKr�±�LO�¶¡�VyK

_�LW�mr¾¦O�Uq´��Uq´~Kn/k�§´/yq�¶O�n±³Knk�¶¡�È½LŅ��r/K�°/½K�¶/O�{qL�/y�t/¾±
�VyK�µmr¡�È/O�,n/½nh©K�ÈOK�°OK�]�,L/W����,�����¶/O�Uq´/~�¬¾®/�W�n/²½Kr�� /½�¯K´²���×r¾¥

µKq�°½rX¸O�MLlX±K�³�È½LyL²}�¶O�,È�®_�¨g�È� /®¡�L·�n/²¡���r/O�¶/¾¢W�L/O�n/²½?r��°/½K
�L²�wLyKrO�Kq�ÈWL®¾®�W�,mKr�K��ªXl�UL¾Or`W�³�|±Km�È/�®_�Vhª/��³�È´®���

È�¯L�qK�¶O�mq³?���n/?qL¡�³�f¾h��UL®¾®�W�°¾¾�W�qm�È®¸�|�±�Uq´~�,¶`¾X±qm
È�¶//¡�mqKm��s³r//O�sK�³�n//²¡� //®¡�¶//�L_�È´//®��Vhª//��¶//O�Un//sKqm�qm�n//±K´W

n²¡�×r¾¥´ª_�UÆ¢~��/®IÅ�¶h¾�²©K�MLOqm�¶¡�¬¸�°½Kº�/®©KD�µn/}�er/��t/¾±�°¾²
È�VyK���Lh©�LO�n±K´W�Kq�ÈÆ/yK�¶/�L_�È�L®X_K�V¾²K�V¾®¡Lg�³�V´¢g�Vhª�

È�¶XP©K�³�n½L®±�V½´�W��t/¾±�|·³v/S�r�±n�¶½r�±�n¾©´W�qm�n±K´Wr¾[B/W��mqKp/¦O�È�r¦/}
�wL/zgK�,È´®��V¡qL~�Nª_�rO�¯³t�K�«mr�³�V¾®¡Lg�×´¦X�¥�MLO�¯m´O�sLO�Kr½s

È�rX~¾O�Kq�V¾²K�n¾©´W�¶O�¶�L_��ª�W�n²¡�� �
]���g�µn�L�«L�±����r¾[BW��V/©³m�r/�L²��¶/®·�qm�µn/�L��°/½K��,V/´¢g�,V/¾�®_

V¾®¡Lg�,°¾sry���mqKm�µv½³�È~�±�È�L®X_K�V¾²K�n¾©´W�qm�³�VyK��L�WK�¨h��,È/�`±

����]�,�����,������� �
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�³�¯L/¦±L¦¾O�sK�V�L�g�°¾²d®·�³�ÈªkKm�¬�±�³�Ung³���g�qm�µn�L��°½K�mr¡qL¡
�µm´O�n¾¡BW�mq´�¯L²®}m��,È²¾IL±�������,���¶O�¶�¾}�¶���qm�³��°¾´/���µr¾/y�q´ªPW�¯K´²�

�×qL/y�³�×qL/_�«L�±���g�µn�L��t¾±�°¾®©L��V´¢g�qm�ÈXg�¶¡�È½L_�LW�µn}�µn·L~
�V/yK�µn/}�t/¾±��L/®_K�×L/�mK�¯?�r/O�³�µm´O��,È/�`±����]�,�����,����L/¸���sK�È/krO�³�,� �

¶X//z±Km��//ª��UL//P_K³�>t//_�Kq�¯?��n±K��,×qL//�±K�������,�����È//²¾®k�«L//K�³Ń�¶//O��¯K´²�
È�«ÆyK��IKr��°½rX¥qtO�>t_�Kq�¯?�ÈÆyK�V´¢g³�«L�±�xy´����n±Km��,È/²¾®k�����,

�]�����,������ �
�µn�L��°½K�×ÅK³�µL¦½L_�rO�n¾¡BW�¶®·�°½Kr¾[BW��È�L/®X_K�V¾²K�¶½r�±�n¾©´W�rO�Kq�¯?

È��l~�|¾S�sK�|¾O�È¸���Vhª��rO�È²XP��sK�«Kn/¡�b¾·�,n²¡�r/¡o�×L/·mr¡qL¡
�È_qL/k��/�hW�¯L/¢K�¶/���rO�È²XP�³�¶±L®©L��È~½n±K�Vhª��¯³nO�¬¸�°½K�×KrO�µn}

°/½KsK�,mqKn/±�È½L/²���L®X_K�«L�±���g�¯³nO�È�L®X_K�V¾²K�³�mqKn±��°/½K�¶/O�¶/_´W�³q
È�µn�L��n}LO�¶½r�±�°½K�n¾©´W�×L~¦·Kq�n±K´W�� �

¶O�«L�±���g�Æ/yK�¶/���qm�Èª�K�V½´©³K� ½�¯K´²��Vhª/��¶/O�¶/_´W�n/²sL¾±�,È
VyK��¬¾®�W�×r¾¥�È�oLlWK�«L�±���g��n·�LO�¶¡�È½L·�¶/±´¥�¶/O�n/½LO�,n±´}��n²/}LO�×K

�-n/²²¡�×r¾¥´/ª_�UL/�ÆXkK�³�L·mL/�W�mL/`½K�sK�³�µmr/¡�°¾®/�W�Kq�È´/®����L/²�¶¡
¶/O�¨/�K�³m�°/½K�³�V/yK�°¢®�È´®��Vhª��V½L�q�LO�L¸²W�«L�±���g�,°½KrOL²O��q´�

�¨OL�Xn±qKm�|�±�r¦½n¢½�qKr�XyK�³�V½´�W�qm��Vhª���n/½LO�×mL�X�K�³�È�L®X_K�×L·
¶/�L_�L/W�n/±r¾¥�qKr/��r�±�n�«L�±���g�qm�µqK´®·��µn/}�mL/`½K�¬¢hX/z�³�qKn/½LS�×K

¶~½q�t¾±�L·mLz�³�n±mr¥�°¡�� �
m��ÈWL�Æ�K�mL¸±���È/�´�k�¬½r/g�³�È/y´yL_�¶/O�VP/z±�«ÆyK�V¾yLzg�m´_³�LO

�°¾®ªz��,UKr`g����¯Lz±K�È�L®X_K�V¾²K�°¾BW�µsL_K�V©³m�¶O��Kq�ÈÆyK�«L�±���g³�L·
�VyK�µmKm��,×r�X²����]�,�����,������°/½K�×³L/g�È/¸���³�ÈÆ/yK�¯´X�qm�¶±L�O�µuK³�³

�VyK�Nª���,¯Kr®��§?����,¶O´W�-����� /½�×L/·sKq�³�qKr/yK��/�g��½r��¯L®·���K³�qm�¶¡
�Vª�³�q´~¡VyK�/½K�L/¸���sK�È/krO�¶/¡�¶/O�¯mr/¡� /z®W�L/O�³�µmKm�¶�/y´W�Kq�µuK³�°

µn�L���¶/`¾X±�Kq�¯LsLy�°½K�x¾yBW�Uq³r��«ÆyK�«L�±�sK��L�m�M´_³�³�«L�±���g�×L·
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¶X�r¥��n±K��,È~�r����]�,����,������¶ª¾/y³�¶O�LW�n±qKm�¶�¾�³�ÈWL�Æ�K�×L·mL¸±���K³�qm��×
¶�L_�qm�r[´�r¦½m�×L·mL¸±�¯mr¡�Un�Lz��{s´/?�³�×r½pS�,�L/®X_K�qm�{q³r/S�³
µ³r¥�³�mKr�K�³�È�L®X_K�×L·mL¸±�ÈX¾²K�V¾OrW�µn¸��Kq�¶�L_�×L·��V�r/~¾S�³�¶X/~¥�qKm

¨¢}�«n��LO�Kq��L®X_K�¶XyK´k�×r¾¥��³�r/X¸O�n/}q��L/®X_K�qm�°¢®r/¾�³�NyL²L±�×L·
VyK´kqm�°½K�sK�«Kn¡r·�Kr½s�n·nO�×rX~¾O��¨/��©LO�×n/½n¸W�n/²±L�¶/�h©r·�«mr/�×L·

K�V¾²K�°/½K�Uq³r��¨�K�¶XP©K�mKm�n·K´k�qKr��¯´¥L±´¥�UKr�k��r��qm�Kq�È�L®X_
V¾©L���¶���³�È±LP��LP²XyK�³�mL¸±��§L/g�°½K�LO�VyK�¯K³Kr��|·³vS�n²sL¾±�ÈWL�Æ�K�×L·

�VyK�VOL[�¶d±?r¾[BW��È�L/®X_K�V/¾²K�È´/O�³�È/¸���¶/½r�±�³�V/¾²K�°¾BW�rO�mL¸±�°½K
�Vhª��rO�È²XP�VyK�� �

·���¨�K�È�L®X_K�¯³L�W���µnIL�µq´y�«³m�¶½?�wLyKrO��× 3́ /�3X©K� 3³� 6r/5P©K�È/3ª 3��K 4́ ± 3³L3�3W��
µn}� ¾±�×L·qL¡�qm�¯mr¡�×qL½�¶O��ª¢�³���´�¶�L_�mKr�K�¶®·��¯L/�oK�¶/O�¶/¡�n±K

�ÈyL¾y�³�È½L���³�ÈL�X±K�q´K�n²±L�È�L®X_K�V¾²K�n©´�q´K�qm�V¡qL~�L¸���ÈkrO
�Kn��sK�½r}�¶½?�×L·È�¶���n}LO��,È�`±����]�,�����,�������³¶O�°¾�½�q´���«K³n/W�³�mL`½K

�°/½K�³�¬¾X/z·�¯?�qm� /®¡³�¯³L/�W�¶/O��ª¢�¶®·�¶¡�VyK�È©L®�K�sK�È�L®X_K�V¾²K
È�¨�K��n/¾©´W�¶/¡�f¾/�´W�°/½K�L/O�mr/¾¦O�qKr��t¾±�µs´g�°½K�qm�¶½r�±�n¾©´W�×L²P�n±K´W

Un/}�¶/O��L/®X_K�qm�¯?��/�g�³�È�L/®X_K�V¾²K��«L/®W�¯mr/¡�V¡qL/~�r¾[B/W�V/hW
�¯mr¡Kn//¾S�{rX//z¥�¯³L//�W�¨//�K�wL//yKrO�¶//¢²½K�¨//¾©m�¶//O�m´//O�n//·K´k�¯?�¯Kn±³r¸//}

{sqK�³�È�L//®X_K�mL//®X�K�×L//�WqK�³�n//¾©´W�qm�«mr//�V¡qL//~��×qKmL//�³�n//²±L�È½L//·
mr/¡�n·K´k�Kn¾S�|½Kt�K�t¾±�È�L®X_K�V¾²K�¶`¾X±qm�³�n}�n·K´k�¯?�§L\K�³�V�Kn�³��

//²¾s�°//½K�qmµL¦X//ym�UqL//�±�L//¸²W�¶��¬¡Kr//W�¶//¢ªO�µm´//P±�È�L//¡�ÈL//�X±K�³�ÈL//�±�×L·� �
�V//¾²K�×L//�WqK�³�n//¾©´W�Z//�LO�¯³L//�W�¨//�K�wL//yKrO�¯Kn±³r¸//}�§L//���V¡qL//~�rX//~¾O

VyK�È�L®X_K�� �
µqKt¥�¶/®·�qm�¶/¡�V/yK�°½K�¬¸�¶X¢±��È/~�±�Vhª/��r/�²��q´¡p/�È/¸���×L/·

V¾²K�n¾©´W�×KrO�¬¢h�È·L¦XyLk�³�mqKm�Kq�ÈyLyK��°/½K�È±LP¾X/~S�LO�¶¡�VyK�È�L®X_K
¬¢h�Vhª��µL¦½L_�L·�µqKt¥�È�rW�m´}�� �
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ʷ˨
äķʭ˙Ąċù˨ĂŞŒŎù˨ŔŰĚĴő˨ĖŞŊŘă˨ęĕ˨ĂĐŋĨŎ˨ĚĨŒķ˨ĚŞćðă˨ ˨
VyK�q´�X�V©Lg�qL¸c�¶O�ÈÆyK�¶�L_�qm�Vhª��� �

�©K����r}�³�«L�±�Vhª��°¾BW�³�È´®��Vhª��sK�Vª��� �
M��hª��°¾BW�³��r}�³�«L�±�Vhª��sK�Vª���È´®��V� �
]���È´®��Vhª��³�«L�±�³��r}�Vhª��°¾BW� �
m��«L�±�³��r}�³�È´®��Vhª��°¾BW�«n���� �

V/yK�¶/�L_� /½�×Kr/O�V©Lg�°½rX¸O�«´y�mq´�¶¡�VyK�f�K³���°/½K�¶ªJ/z�§L/g
�.È©´��L½�mqKm�È�r��¶�OKq��L®X_K�Vhª��³�È�L®X_K�V¾²K�¶¡�VyK� �

³�ÈW³L/�X�UKr/�±�«Æ/yK���g�Vhª��µqLOqmmqKm�m´/_����/�g�Vhª/��È·L/¥
�«ÆyK�¶O�¶�´®`�¯K´²���µn}�µmKm�«n�W�VOL[�«L¢gK�ÈXg�t¾c�¶®·�rO�|©´�K�³���È·L¥

�°¾/O� /¾¢�W�È·L/¥�µn/}�¯L/¾O�ÈÆ/yK�«L/�±�³�V´¢g�sK�rWÅLO�«ÆyK���g�Vhª�
{sqK��/�g�«n/�W�r/O�È·L/¥�³�µn/}�¶X}KmrO�ÈÆyK�«L�±�³�«ÆyK���g��r/O�È/²½m�×L/·

Vhª����×L·�VyK�µn}�n¾¡BW�×r·L��,ÈKr��������,������ �
È²¾®k�«LKŃ�¬¢g�È/²�½�µm´/®±�¬¾/�²W�×r·K´/_�¶/���wL/yKrO�Kq�ZhO�{³q��×L/·

È�¶�L_�¶O�n`z�sK���K³�qm�³�¶���È�L®X_K�VgLy�¶O�×mr��VgLy�sK�Kq�È¸����,n±L~¡
�V/yK�r[´/�L/¸±?�qm�¯L/¢�³�¯L/s��½Kr}�¶XP©K�¶¡��,È/²¾®k����]�,�����,�������L/O�¯L/~½K

�°®/��³�µmKm�Vhª/��r�²��¶O�n²®}sqK�ÈL��µqLO�°½K�qm�×n½n_�ZhO�¯mr¡�er�
¶O�Kq�V´¢g�,È�r��«L¢gK�rO�|n�W�¶P�}�¯K´²��«r/¡K�§´/yq�¶/�ª��V/½Å³�sK�×KŅ�

¬¢g�¶®·�rO�È�«n��sL®±�ÈXg�È�r��×L·��n±Km��,È²¾®k����]�,�����,�������L/O�¶/½r�±�°/½K
L�W�L¸���q´¸~�µL¥n½m�È/¸©K�È/�r��«L/¢gK�µr½Km�qm�ÈX´¢g�«L¢gK�n²ª½L��¶¡�mqKm�U³

qn��n¾¸}�§´��sK�t½L®X�°¾²d®·�³�n²Xz·Ń��º/��²�r/O�L/²O�¶/¡�V/yK�È²¾IL/±�×Ksr/¾�³
�mqKm�eLP�«L¢gK�qm��Kr�©K��,V�¾�g������� �

È²¾®k�«LK�§´hW�°½rOL²OŃ��qm�¯?�¶/O�×L/¢WK�L/O�¶/½r�±�n/¾©´W�³�Vhª/��«´¸��qm
¢gK�sK�|_³rk�¶/O�Vhª/��¯n/}�m³n/h�³�µm´/O�¶¾©³K�«L¢gK�¶O�ÈX´¢g�³�×´±L[�«L
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È�V´¢g�Vym�¯n}�¶XzO�Z�LO�Kq��r}��n±Km��,V/�¾�g��������¶/���¶/O�¯L/~½K�µL/¦±�Kp/©
¶O��q´/¥�L/W�µqK´/¸¥�sK�mr��³��L®X_K�µqKmK�È��K³�³�¨L¡�×q´JW�¯K´²���,È/²¾®k����]�,���,� �

������³�¯Ls�UL¾�X��¶�gÆ�È�r��sK�³��f©L/��L/O�¶/���°¾/O�¬¾�X/z�È�L/PWqK�,¯L¢
È�mL`½K�MLO�°½K�qm�¶½r�±�n¾©´W�³��L®X_K��n²¡��,È²¾®k����]�,�����,������ �

¶/O�È�L®X_K�V¾²K�ZhO�V¾®·K�¶O�¶_´W�LO�¶¢±?�¶�Æk��¶/���,f©L/��sK�È/¢½�¯K´²�
È�È²¾®k�«LK�r/�±�n/�V/¾²K�³�µn/}�V¾²K�MLOqm�È´O�¶½r�±�n¾©´W�B~²�n±K´W��¯L/~½K

�³�V/yL¾y�µs´/g�qm�È�´/²X�×L/·mr¡qL¡�³�µm´/O� /½mt±�¬©L/��×Æ/���µr¾y�¶O�qL¾zO
mqKm��L®X_K�� �

ʸ˨
äķʭ˙Ąċù˨ĂŞŒŎù˨ʭý˨ĂĐŋĨŎ˨āʭńŋĸĄŎ˨ĂþĠő˨ ˨

È�,¯K´²��³m�°½K�VPz±�mq´�qm��ÈXhª/��V©³m�³�ÈX©³m�Vhª��eÆ��K�³m�¶O�¯K´W
³m�³�¨/¾ª��³��L/k�µ³r¥�L½�mr��qm�È©³K��n·�¶¡�mr¡�µqL}K�mKr/�K�«´/®��|�n/·�È/

�VyK�¶�L_��,×qLlX�K�������,������L/W�n±´/}�qL¥sLy�¬·LO�«³m�³�§³K��´±�sK�Vhª��n½LO
�L/O�°¾~²®·�«L�±�Vhª����K³�qm�³�µn}�ÈyL¾y��L®X_K�¶O�§nP�ÈyL¾y�Uqn��Vhª�

¶�OKq�³�µn}�«´®��Vhª��n²¡�Kn¾S�qKr�XyK�È�r��×K��� �
K�¯´/d®·�|½n±K��qu�È½L¸���µn¾���¶OÈ/²¾®k�«L/Ń��r/O�Vhª/��r/�²��V/½´©³K

�VyK�nyL��³�f©L��sK�«L¢gK�V¾�PW�sK�rWKr��«L¢gK��,È/²¾®k����]�,����,����L/O�¯L/~½K�,
�È/�X��Kq�¶/�L_�Vhª��³�¶Xz±Kn±�t½L_�Kq�Vª���«L�±�f©L��°X}Km�V½´©³K�rO�n¾¡BW

È�«L�±�Vhª���n/²±Km��,×qL/lX�K�������,������È/²¾®k�«L/K�V/�¾�g�qmŃ��V/©³m�r/¾P�W
mqKm�§´P��Kq�ÈXhª��� �

�¶/¢±?�r/O�µ³Æ/��«L/¢gK�¯mr/¡�qmL/��qm�¶/�L_�Vhª/��¯mr/¡��Lh©�¶���r�±�sK
È�n½n_�UL½r�±��³�È/yL¾y�Uqn/��È�L/®X_K�µL¦½LS�¶O�rX~¾O�È~lO��®��Z�LO�,n²½r�?

�mn/`�×t/½q�È/S�Kq�Vhª��³�V¾²K�¶½LS�³�VyK�«L�±�Vhª��¶O�¯n¾~lO�µqLO³m�«K´�
È��n²¡�r��,ÈK�������,����È/yL¾y�V¾²K�LO�È�L®X_K�V¾²K�¬½´}��LPWqK�°½K�r¢²�r¥K�,
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È�Kn¾S��qL�W�Uqn��³�n²¡��¶/O�n/½LO�È/yL¾y�«L�±��L/±�V½r½n/�×L/_����,�L/®X_K�qm�È/²K
�¶/�L_�¶/O�È/~lO�¯L/²¾®�K�qL¾��LO�×sLy�V¾²K�qKn�rO�Kq�|½´k�Èª®�³�×r�±�V¡rg

n²¡�¬¾�²W��hª/��r/�²��wL/yK�°/½K�rO�È�L/®X_K�V/¾²K�UKr/�±�n/¾©´W�qm�Vr¾[B/W�UK
È�ÈW³L�X�mqKp¥�� �

ʸ	ʴ˨
äğʭŞğ˨˛Ŏʭĸă˨ŔŰʭğ˨ęĕ˨ãęʭĄēʭğ˨ĂŞķŗĚĤŎ˨ ˨

¶O�«mr�VyK´k�¯´Xy�sK�È¢½�¯K´²��³�V´¢g�V¾�³r~�Èª�K�×L·���«L�±�Vhª�
{sqK�LO�È¦²WL¦²W��LPWqK��L/O��L/P�±K�|X¾�³r/~�«mr/�µL/¦±�sK�³�¶X/}Km�È�L/®X_K�×L/·

{sqK�®X_K�×L·�m´O�n·K´k��L��¾�q��,q´/S������,�������sK�Kq�V¾�³r/~�ÈÆ/yK�V/´¢g
µs´?�¶/IKqK�§LP±m�¶O�³�¶X�r¥�ÈP¾¡rW��OL²��È²¾/~¾S��/P²�sK�¯sK´/X�È½L/·��qm�È/¸©K��/P²

ÈyL¾y�Uqn����È²¾zS��P²³�È�L®X_K��P²��È��n/}LO��,È±L®¾ª/y�������,�������´/²W�°/½K�³
K�°¾BW�qm�ÈyLyK�×mrP·Kq�m´k�µs´/g�°/½K�qm�n/½nS´±�UKr/�±�n/¾©´W�³�È�L/®X_K�V¾²

�V/¾²K�n/�K´��³�L/·qL`²·�,×mr/��r/O�È´/®��f©L/��5�f¾_r/W�V/©Lg�°¾/²c�qm�³�VyK
m´O�n·K´k�{mKr�K�³�¶�L_�qm�|lO�r[K�È½´¦©K�È�L®X_K�� �

ʸ	ʵ˨
äķʭ˙Ąċù˨ĂŰʭīę˨ŔŰʭğ˨ęĕ˨äķʭ˙Ąċù˨ŌʭČĠőù˨ ˨

_K�«L`z±K�V�¾�g�qm�È�L®X_K�V¾²K�V¾·L�³�K´XhÈ�¶¡�µm´O�È�L®X��V/�¥�¯K´/W
¶X/yK´k�×L���qm�V¾²K�¯m´O�er��¨OL��¨¾©nO�¯?�×qK´XyK��q´/h�r/O�,|±Kr¦½sL/O�×L·

�VyK�È�L®X_K�V½L�q� �
�V//y³K�¶//O��³r//~�È�L//®X_K�V//¾²K�×L//²��³��,È±L//k� Þ6ÉKn//P���������¯L//¢K�L//`²½K�qm

¶�´®`�qLXkLy�qm�È�L®X_K�×L·³r¾±�È·n±LLy��°¾B/W�×Kr/O�ÈX¾²K�×K�È�L/®X_K�V/¾²K
Vhª��V½L�q�³�µm´O�¬·Kr��Vz½³qr��¬·�È´®��×L·��V½L�q��°¾/O��OL/�W�sK�×n/²

V��²�¯mr¡���g�³�°X}Km�Uqn��¶O��Kn/·K�¨¾/�hW�³�L/·��Uq´/��qm�³�µn/?�V/ym
V½L�q�¶½Ly�qm�È�L®X_K�V¾²K�|±Kr¦½sLO�×n²®±K´W�È��L/�WK�×n/²��n/X�K��,È±L/k� Þ6ÉKn/P�

�������¾zO��L�WK�°¾®·�³µ³r¥�³�L·³r¾±�¯mr¡�^���Kn/·K�°¾B/W�V/¸_�qm�È�L/®X_K�×L·
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mqKm�ÈS�qm�Kq�È�L®X_K�V¾²K�¶ª®_�sK�ÈyL¾y�«L�±���r/O�¯³t/�K�×n²®X½L�q�°½K�V½r½n
¶XyK´k�¯mKm�jyLS��¨/�Lg�«L`/z±K�³�¶X/}Km�§LP±nO�t¾±�Kq�L¸±?�V½Kn·�¯L¢K�È´®��×L·

X±qm�³�L/¸±?�«³Kn/W�³�È�L/®X_K�È/²½r�?��r/hW�Z/�LO�µn}�¶/�OKq�¶/O�È/~lO�«K´/��¶/`¾
n}�n·K´k�¶�L_� ½�qm�V©³m�³�V¾²K�¤²WL¦²W�� �

ʸ	ʶ˨
ġěęù˨ãěʭğ˨äőŗęĕ˨äķʭ˙Ąċù˨ãʭŕ˨ ˨

�V/yK�°/½m�f©L/��t¾±�¯L~h©L��,V�½r}�¶O��L�WK�r�Lk�¶O�ÈÆyK�¶�L_�³�«L�±
��/¾�m�¬/¸��Kr/½s�-V/}Km�n/·K´k�¯L¾�°½K�qm�ÈyLyK�È~�±�mL¸X_K�rO�È²XP�³�L½´S�¶���¶¡

±�Vhª��³�µn/}�È�L/®X_K�«L/�±�³�È/yL¾y�«L�±�°¾O�V�©K�Z�LO�È´®��Vhª��³�«L�
mr¡�n·K´k�°¾BW�³�°¾®�W�Kq�Èª�³�È�L®X_K�V¾²K���|�P/W�¶/O�³�È/}sqK�«L�±�n¾©´WsLO

¬¸��¶O�È¦XzO�È�L®X_K�×L·qL`²·�n¾©´WsLO��¶/¡�mqKm�È/¸���°¾L/��sK�L½´S�³��¾®��×L·
�½Kr/}�,V/½´·�³�¤/²·r��V©L/�K��/�g�°¾��qm��V/¾²K�×LX/yKq�qm�Kq�¶/�L_�È©´/hW

È�V½r½n�È�L®X_K��n²¡��,È±L®¾ªy�������{sqK�¯mr/¡�È±³qm��n/¾©´WsLO�qm�L/·qL`²·³�L/·
VyK�V¾�´�k�n²c�sK�qKmq´krO�¶�L_� ½�qm�L¸±?�� �

�©K��×r�±�³�×r¢��Uqn���¶�L_�qm�È²�½��,µn/}�¯L¾²O�¶���³�V�½r}�wLyKrO�¶¡�×K
�×r�±��ªXl�mL�OK�n½LO�L¸���°½r/X®¸�°/½K�¶/¡�n/²½L®±�V/½´�W�³�{q³r/S�Kq�×r�±Kr��³

VyK�r�±n�¶½r�±�n¾©´W�×KrO���K´�� �
M��¶�L_�È��L��Uqn����UL/yLzgK�¶/O�È¦X/zO�Un/~O�¶/�L_� /½�¤/²·r��È²�½

°/½KsK�mqKm�È�L/®X_K�V/¾²K�°¾B/W�qm�×mL/½s�Uqn��×KqKm�³�¶X}Km�|²¾P�Ll��¶/IKqK�³q
½m�sK�¶�L_�È��L��Uqn��VkLy�×´¦©K¶²¾s�r¦�VyK�¶½r�±�n¾©´W�×L·�� �

]��L//·sL¾±�¶//O�j//yLS�Uqn//����Uqn//��¶//O�È¦X//zO�¶//�L_�qm�¤//²·r�� //½�V¾OKp//_
�|X¾OKp_�qm�°¾®·³�mqKm�¶�L_�¯?�×L·sL¾±�¶O�È½´¦lyLSr¾[BW��mqKm��,È±L®¾ª/y������¶/¡�,

È�V¾OKp_�°½K�VkLy�m´}�ÈX¾²K�È´O�¶½r�±�n¾©´W�×KrO�¯Kr¦~·³vS�¨BW�¨h�n±K´W�� �
KrO�¶/�L_�³�¬©L/y�È/¦²·r��°L/��L/���°½K�qm�Vhª��r�²��×Kr_K�L²P�°½K�wLy

m´O�n·K´k�ML±�³�¨¾�K�V½´·�LO�ÈL�±³�� �
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ŔČŞĄő˨ãĚŞá˨ ˨
sK�n²WqLP��¶¡�n}�¨�Lg�È`½LX±�qLX}´±�°½K�sK�� �

�� VyK�«ÆyK�j½qLW�×Kn²ªO�¶O�,ÈÆyK�«´ª��qm�ÈX¾²K�UL�©L��V²y�Vn�� 

�� m��ªXl�¨½Åm�¶O�¶¢²½K�LO�Vhª�È�µn/�L�� /½�Uq´��¶O�V²y�¨·K�q��n/±K´W
�¶/¢ªO�³�µm´/P±�er/��µn/�L��Uq´/��¶O�¶¾LK�qm�LK�n}LO�µn}�mL²XyK�³�]KrlXyK

VyK�¶X}Km�m´_³�Vhª��¶�©´�L½�r�²�� 

�� �V/¸_�qm�°®/}m�ÈXkL²}�³�×r�±�UKn½n¸W�rOKrO�qm�VyK�×qKtOK�È¸���Vhª�
�V/¾²K�|½Kt/�K�NP/y�¶/¡�Vl/y�Uqn��§L®�K�§L®XgK�|·L¡�ÈÆ/yK�«L/�±�qm

È�m´}��È�ÈÆ/yK�«L/�±��V/zOqL¡�L/O�³�Vl/y�Uqn/��¶/O�¨/y´W�¯³n/O�n/±K´W
n·m�|½Kt�K�Kq�m´k�ÈX¾²K�³�ÈyL¾y�È¥n±qKmsLO�Vhª��� �

�� ¶//½r�±�È¥v½³�n//½LO�V//¾²K�¶//���µs´//g�qm�×sKmrS����¶//O�VP//z±�V//¾�L_�n//²±L�ÇL//·
¶®·�¶O�VPz±�Çr¾¥Kr��-V¾²K�ÇL·³r®ª��³�UL�´�´�,e´�y�,ULgLy��-L/·qLX�q
«L/�±�,¯m´O�n²®}³q�³�n}LO�KqKm�Kq�«r±�³�Vly�V¾²K�³�UKn½n¸W�¶O�¶_´W�n/²��,¯m´/O

�r·L/��¶/O�µn/®��¶/_´W�¶/`¾X±qm�³�È/²¾��³�ÈWL¾ª®��³�¯m´O�n²®�n·�kL/}�³��ÇL/·
È¥v½³�r¦½m�sK�,V¾²K�³�n½n¸W�VyK�µs´g�°½K�qm�¶½r�±�n¾©´W�ÇL·�� �

�� L/®X_K�V/¾²K�ZhO�qm�µn®�³�¬¸�mr¢½³q�³msK�n/²WqLP��¶/¡�V/yK�er/��È���
ÈX²/y�mr¢½³q�V/©³m�Uqn/��³�q´/h�q´/h��¯qn/�mr/¢½³q�³�¶/�L_��³�q´/h

V½´·�q´h�� 

�� µqKt¥��Vhª/��µL¦X/yLk�L/O�È�L/®X_K�V/¾²K�¶/½r�±�n/¾©´W�qm�r[´/�È/¸���×L·
sK�n²WqLP����È/±³r¾O�ÈWqL/�±�mL¸±�r/¢²�sK�È/¸±�³��³r/��¶/O�r/K��qm�Uq´/~�,

n�L��,V´¢g�³�VyL¾yÈ�L®X_K�¯³L�W�,ÈWL�Æ�K�mL¸±�,«L�±���g�µ� 

�� �È©L/®_K�UKr/�±�³�n/}�er/��È/¸���¯³rO�³�È¸���¯³qm�µ´¾}�³m�LO�È¸���V¾²K
È²¾®k�«LK�r�±�¯L¾�°½K�qm�¶¡�n}�er��L¸��Ń��³�«mr�¶±L¥qL¸c�×L·q´h�qm

VyK�U³L�X�°½r½Ly�LO�V´¢g��Kn·K�³�×rP·q�³�«L�±� 
� �� �
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� �
��¬½r¡�¯?r� 

���¶�ÆP©K�^¸± 

n¾®h©KnP��,n½nh©K�ÈOK�°OK���ÈO�L/W���ǄƨƦʮũƹŤ�;ƨǆǁ�ŸƅƨƎ��]����¬/����È/~�r� Þ6ÉK�V/½?�¶/±LlOLX¡
È�`±� 

¶½n¸�,qLPW�È½LOLO�- Þ6ÉK�¨¾ªk�,n±³n®gK������������V/¾²K�qm�r/¢²�sK�È¸±�³��³r��¶O�rK�|�±
È¸���r�²�sK�¶�L_��¶L²ª���,Ƅťɔ�ƿǈǁťƱµqL®}�,������,�������� 

L�r¾ª��,È�Kr�K����������ͳůɕŨƅŮ�ǄƲƭ��¬���µL¦~±Km�³�µs´g�µL¦~·³vS� 

r��K�,×qLlX�K����������ͳƽʮƊŤ�ɒƀƅɔǇƄ�ŕŭƊťɕƊ�Ǉ�ŭŻƺƓƽ��¯Kr¸W���mL��«LK�µL¦~±Kmņ� 

mL`yn¾y�,È·mt½K�����������¶�¾}�¶���qm�Vhª���OK´���,�¶L²ª/��Ǆƨɕƹťƣůƽ�ŭƨƊťɕƊ�µqL®/}�,
����,§³K������� 

Wr�,×qL�±KÈ������������ŧƊťƾƹŤ��¬���rILkp©K�qKm� 

¨¾�L®yK�,×r·´_�mL6®g�°O�����������ŸťŻƓƹŤ��]����U³r¾O��¬ª�©KqKm� 

�,Èª?�×mK´_� Þ6ÉKnP�����������ͳƢǈƖǈƽƅɕƋƮŮ��]���¬��,��>KryK�r~±�� 

Èª�n¾y�,È²¾zg�����������¶�¾//}�¶/���qm�Vhª/��q´�W�r¾y��¶L²/~·³vS�,�ŐǄƮƨƋƺƭ�Ǉ�ŭƨƾź
µqL®}�����,�������� 

�mL�n¾y�,V�¾�g�����������Vhª��¶±L¥³m�|�±�³�¶�¾}�ÈyL¾y�¶����¶L²ª���,ǄƣɕƨƎ�ͳƨƊťǂƎ�,
�µqL®}������,������ 

� Þ6ÉK�e³qn¾y�,È²¾®k����������ǄƺɕƊǈƹŤƅɔƅŻŮ��]��,��,���,�����¯Kr¸W��³�¬¾�²W�¶zyD�r~±��qL/[?
«LK�È²¾®kŃ� 

� Þ6ÉK�e³qn¾y�,È²¾®k����������Ƅǈǁ�ǄƮɕŻƒ��]���,�����¯Kr¸W��ÈÆyK�mL}qK�³�¤²·r��UqKs³� 
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� Þ6ÉK�e³qn¾y�,È²¾®k����������ǄɕƲƭ�ŭɔʭǇ��¯Kr¸W��È²¾®k�«LK�qL[?�r~±�³�¬¾�²W�¶zy´Ń� 

� Þ6ÉK�e³qn¾y�,È²¾®k����������ƅǅŤǈŶ�ƷǈƒʭŤ¬��,×m³r¦²©�°zgn®hqr��,���³�¬¾/�²W�¶/zy´
È²¾®k�«LK�qL[?r~±Ń� 

� Þ6ÉK�e³qn¾y�,È²¾®k����������ɕƲǂŮƷǈƒʭŤ�Ź¯Kr/¸W�,×mqL¸X/}K�×´/�W�°¾/zg�qr/��,���¶/zy´
È²¾®k�«LK�qL[?r~±³�¬¾�²WŃ� 

� Þ6ÉK�e³qn¾y�,È²¾®k����������ơɕũƹŤ¯Kr¸W�,��È²¾®k�«LK�qL[?r~±³�¬¾�²W�¶zy´Ń� 

{´k����L�rÆ��,r������������È�L/®X_K�V/¾²K�{rXz¥�³�mL`½K�,��g�rO�r[´�¨K´��ÈyqrO��Ő
ͳƊťɕƊ�ŬťƢʮƚŤ��ťƓůƱŤɒƀ�µqL®}�,����������,�������. 

¬//yL�©K´OKn¾y�,È½´//k������������ŬŤƅƨƨƖťŻƾƹŤ�]��//�h�,���L//¾���Lh//yK�n//®h���¬//���� �
¯L½qL�±K� 

N�Kq�°¾zg�,È±L¸��K�����������ƼɔƅƹŤ�ƿŘƅƲƹŤ�ƜťƮƹŤ�ŬŤƀƅƮƽ��U³r¾O��¶¾L~©KqKn©K� 

Èª¥´y�³�°zg�,È®¾gq�¯ÅrW�,µmKs������������¶/���qm�Vhª��«´¸��§´hW��r/�L��È/yL¾y
¶�¾}��,ǀɕůƽ�ǄƽťǂƏǅǇȊǫµqL®}�,�����,������ 

��¾�q���srKr��,q´S����������ƀťƗŮ�Ǉ�ǄƣƊǈŮ��¯Kr¸W��qL~X±K�ÈL¸y�V¡r}� 

n¾�//yn®h�,È�´//P©K�¯L//�q����������ŭƣɔƅƨƨƎ�Ǉ�ŭŻƺƨƨƓƽ��¬_r//X��×qL//lX�K�r�//�K���¯Kr//¸W��
�´±�«L¥�UKqL~X±K 

È�Wr�,È�yK³�×n¾Os�����������ƈǇƅƣƹŤ�ŴťŮ��]����U³r¾O��r¢�©K�qKm� 

�«Ly���«Kq?� Þ6ÉK�Ut��,�����������r/O�n¾¡BW�LO�È�L®X_K�V¾²K�³�È�L®X_K�VÆy�¶�OKq�ÈyqrO��V/�L¾·q
¶�L_�x¾ªS�q´h��,ͳƢťƾůŶŤ�ƻťƟůǁŤ�ǄƽťǂƺƓƭ����,§³K�µqL®}�,§³K�§Ly�,������ 

¶®�L��,È±L®¾ªy�����������¶�¾/}�È/yL¾y�¶/���qm�V/¾²K�³�Vhª��VPz±��,ƺƨƓƭ�Ŭťƨƣƹťƛƽ�Ǆƽťǂ
ɒƀƅũǅŤƄµqL®}�,������,������� 
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Abstract 
According to the Islamic Penal Code, one of the judge's authorities

some cases, obligations�is to impose a lighter punishment (

application of the lighter punishment rule becomes controversial when the 

punishments are of different types, such as flogging versus imprisonment 

or imprisonment versus fines. Legal doctrine offers two criteria

or typological�to resolve this issue. Giv

this study, using library-documentary data collection and a descriptive

analytical approach with content analysis, seeks to answer the question: 

What are the jurisprudential and legal grounds for employing the personal 

criterion in identifying the lighter punishment? The findings indicate that 

the personal criterion, in addition to being closer to criminal justice and 

not contradicting public order, especially in cases where the crime is 

proven by confession or admission, ha

jurisprudential support. Therefore, using the personal criterion to 

determine a lighter punishment is both permissible and legitimate, and in 
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According to the Islamic Penal Code, one of the judge's authorities�and in 

is to impose a lighter punishment (Akhaf). The 

ation of the lighter punishment rule becomes controversial when the 

punishments are of different types, such as flogging versus imprisonment 

or imprisonment versus fines. Legal doctrine offers two criteria�personal 

to resolve this issue. Given the importance of the matter, 

documentary data collection and a descriptive-

analytical approach with content analysis, seeks to answer the question: 

What are the jurisprudential and legal grounds for employing the personal 

erion in identifying the lighter punishment? The findings indicate that 

the personal criterion, in addition to being closer to criminal justice and 

not contradicting public order, especially in cases where the crime is 

proven by confession or admission, has substantial textual and 

jurisprudential support. Therefore, using the personal criterion to 

determine a lighter punishment is both permissible and legitimate, and in 
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some instances, due to the necessity of precaution, protection of Muslim 

lives, the principle of leniency, and the principle of avoiding harm to 

believers, its observance may even be considered obligatory. 

Keywords 
Akhaf, Ta�zîr, Law, Foundations, Personal Criterion. 
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ŔŎĖńŎ˨ ˨
�mL²X/yK�¶/O�³�n/±qKm�§L®�K�V¾ªOL��µn²½?�¶O�VPz±�³�n²Xz·�µn²½?�¶O�r�L±�L¸²W�×r�¾¡�°¾±K´�

È±´±L��¨�K��«r/_�ML/¢WqK�¯L/s�¶/¡�m´/}�mL²XyK�È²¾±K´��¶O�È¥n¾yq�qm�n½LO�«r_�¯m´O
yL�¶O�����³�n}LO�¶X�L½�N½´�WV/yK�¨/�K�°/½K��ÆkrO��P���°/½K�ULIL²\X/yK�sK�È/¢½

�µmL�qm�¶¡�¨�K����UKsL`�¯´±L���������µqL}K�¯?�¶O�V/yK��kK�¯´±L��,µn}���q´/�²
�È±´±L/��r/¥K�¶`¾X±qm�,n}LO�µmKm�|·L¡�Kq�«r_�UKsL`�¶¡�VyK�È±´±L��,�kK�¯´±L��sK

�sK�¨P��¶¡�Kq�«r_�UKsL`�¶¡�nyrO�N½´�W�¶O�«r_�ML¢WqK�sK�xS�¯´±L/��°/½K�N½´�W
 P/y�|²/¡K³� /½�n/½n_�¯´±L/��¯´/c�,n/·m�|·L¡�VyK�µn}�¯?�N¢Wr�mr���×rW

µmL�°½K��OL��VyK�«r_�°½K�¶O�VPz±��³K�¶O�VPz±�Vz·��kK�¶¡�n½n_�UKsL`�È±´±L�
n}�n·K´k�¶X}Kp¥�Kr_K��¶/O�UKsL/`��´/±� /½�¶/O�VP/z±�¯m´/O��/kA�VkL²}��ÈXgKq

¯L¢K�KsL`�mq´�qm�LK�-VyK�r½pSU��³��Æ/}�n/²±L�-n/±qKm�ÈW³L/�X�V/¾·L�¶/¡�È½L·
«Kn/¡�¶¢²½K�L¸²½K�n²±L�³�×n�±�×Kt_�³�xPg�L½�xPg���/kK�UKsL/`��´/±�°/½K�sK� ½

È�M´//zh�«´¢h�mq´//�qm�L//W�m´//}��¨//h�³�È//~©Lc�,m´//}�¶X//}Kp¥�Kr_Kmq´//�¶//O
�ÆXkK�VyK�r�±���°½r/X¡m��/y´W�È�´/±�³�È/�l}�qL¾��³m�¯m´O��kK�VkL²}�×KrO
�´�g�¶�r���VyK�µn}�� �

¯´±L��¶¢²½K�¶O�r�±��§L/®�K�³�V/yK�µn/L¾±rO��/kK��½mL/��°¾¾�W�mn�qm�m´k�qKp¥
�³�mqKm�ÈW³L�X�UKr®[�qL¾��³m�°½K�sK�«Kn¡r·¶O�����q´���qL/¾��§L/®�K�qLX/yK´k�«r`
«´¢h�×´y�sK�UKsL`��´±�°¾¾�W�,È�l}�VyK�,¶¾ª����n²X/z�¶¡�VyK�°½K�§KDy�§Lg

È�´�g�³�È¸�� qm�µr¸O�t½´`W�.Vz¾c��kK�UKsL`��~¡�qm�È�l}�qL¾��sK�×n²� �
¶//±LlOLX¡�×q³?mr//¥�qKt/OK�L//O�r//�Lg�|·³v/S�wL//yK�°//½K�r/O��×K���{³q�³�×mL²//yK

�È�¾�´W���«L/¥�qm�|·³v/S�§KD/y�¶/O�j/yLS�×KrO�×´Xh�¨¾ªhW� 5̈ ¾ªhW�f�y�³�Èª¾ªhW
«´¸��sK�xS�Vzl±�l}�qL/¾��È�´/�g�È±L/P�,|·³v/S�×n¾ª¡�UL®ª¡�ÈyL²}�Kq�È/�

È�¶IKqK��°/½K�qm�È/�l}�qL/¾��sK´/_�¶/©mK�³�È©³K�¨�K�×L�X��sK�×n�O�«L¥�qm�³�n²¡
È�ZhO��´�´�È�er}�Kq�NyL²X�×mL¸X_K�¶©mK�³�n²¡�¶/`¾X±�V/½L¸±qm�³�n½L®±��×r¾¥

È�¶IKqK�m´}�� �
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�L/O��L/PWqK�qm�ÈWÅL��³�UL�¾©BW�,L¸±?�sK��¾�hW�°½K�U³L�W�³�|·³vS�¶²¾~¾S�Z¾g�sK
´�°½KVyK�¨½o�er}�¶O�¶¡�mqKm�m´_³��´��� �
����©K���¶©L��|©Lc�³�qL/[?�,È±L/P��qm�|½´/k�V/}´±ry�°¾/¾�W�qm�«r/`��/g�×L/·

×r//�¾¡�×K´//�m���µm�È_L//g��,¯Kr//¦½m�³�×mL//O?�������QL//c�¶//O�ÈÆ//yK��´//�g�¶//ª`�qm�¶//¡� �
V//yK�°//½K�r//�Lg�|·³v//S�¶//`¾X±�,V//yK�µn¾//yq����N//©L��rX//zO�qm�È//yqmKm�µ´¾//}�°//½K� �

�UL///½r�±�¾¡«r_�³�ÈXkL²///}r�V½´·�³�mqKm�{r½p///S�V///¾ªOL��ÈXkL²///}��¶///O�È///~lO� �
,qL¢·tO�V�ry�È¥n¾yq�¶O�È~lO��sK�µmL�X/yK�¯Kt/¾�|·L/¡�³�È/½Kmsr�¾¡�,×r�¾¡�×L·

¶/²½t·�|·L/¡�,×r/�¾¡�×L·Kr_K�V±L®���qm�V/�m�|½Kt/�K�,×r/�¾¡�V©Kn/��«L/�±�×L·
È¥n¾yq�¬¸�¶ª®_�sK�È½L���µL¦Xym�¶O�mL®X�K�|½Kt�K�t¾±�³�L·�rW��g�°½K�×L��K�qL[?�°½
«r`�¶O�n±K�� 

M���¶©L���¨�K����¯L¢K�³�ÈyLyK�¯´±L���kK�×K´X��wLyKrO�¬¢g�q³n��È`²y��
��,¯L½n®h�������¶/ª`�qm�×r/�¾¡��´/�g�¶L²/~·³vS���°/½K�¶/X�L½�¶/¡�V/yK�µn/}�r/~X²

�¨�K�¶O�¨®��mqK´�qm�¶¡�VyK�°½K�|·³vS�����n±´}��ª¢�n½LO�UL���ÈyLyK�¯´±L�
g�¶¡�¾�k�r�¾¡�×³Lg�×K´X��wLyKrO�¬¢�n²½L®±�qmL��rW�� �
]���¶©L���qm�°¾·´/W�µt/O�qm�×n�±�×Kt_�³��Æ}�UKsL`�¯m´O�n}K�L½��kK�ÈyqrO

×r½t�W�xPg�UKsL`�|·L¡�¯´±L��´WrS���¯L½L�?�¶X}´±�-qL½n²�/yK�¯L®½K�-Ung³�×n¸
ÈÆ��n¾®g��������°½K�,×Aq�¶L²ª���¶ª`�qm×Aq� ½�n�±�¶O�qLX}´±��V/yK�V/kKmrS

�¶/O�VP/z±�°¾·´/W�«r/_�qm�×n�±�×Kt_�UKsL`�§L®�K�¶¡�VyK�°½K�|·³vS�°½K�¶X�L½�³
mqKm�f¾_rW�ÈyL²}�r�¾¡�³�ÈXkL²}�«r_�ZgLP�¶O�¶_´W�LO��Æ}�� 

|·³vS�¶XkKmrS��´�´�¶O��ªXl�×L½K³s�sK�«Kn¡�r·�r¡p©K��´��×L·��b¾/·�È©³�n±K
�UKsL`�°¾¾�W�×L·qL¾��ZhO�¶O�r�L±�«Kn¡µmr¢±�µqL}K��kK�n±K���°®��|·³vS�°½K�qm

�³�È�´/�g�È±L/P�°¾¾PW�«L��qm�,³m�¯?�V¾·L�¯L¾O�³��½r�W�³�U³L�X�qL¾��³m�¶O�µqL}K
�r/O�¯³t/�K�r/�²�°/½K�sK�¶/¡�V/yK�µn/?rO��/kK�UKsL`�°¾¾�W�qm�È�l}�qL¾��È¸��

V/yK�×q³?´±�×KqKm�V¾�L_��®/z��sK�|·³v/S�°/½K�qm�V/yK�r/¡o�¶/O�«sÅ�¶/XP©K�sK�ÈX

http://www.jf.isca.ac.ir
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V/yK�µn/}�×qKmr/O�µr¸O�Vzl±�|·³vS�qm�µn}�er��°½³L²��ÈkrO�³�qLXkLy���¯?�qm
��´�g�r�²�sK�UKsL`�°¾¾�W�qm�«r`�V¡qL~��g�È±LP�°¾¾PW�rO�t¡r®W�«L®W�|·³vS
�¶/O�r/�Lg�|·³v/S�¶/¢±?�§L/g�-VyK�ÈWLn��³�×r�±�ZhO� ½�L¸²W�³�VyK�¶�´�´

½�qm�UKsL`�°¾¾�W�qm�¶¾ª��«´¢h�|�±��´/�´�È/²�½�×mrOqL/¡�³��Lk��´�´� 
�µmL���VyK�VkKmrS�È¸���mr¢½³q�LO�UKsL`�¯´±L��� 

ʴ˨
ŌŘŖŀŎ˨äğʭŒģ˨ ˨
È�¶XkKmrS�|·³vS�×n¾ª¡�UL®ª¡�ÈyL²}�«´¸��¶O�V®z��°½K�qm�m´}�� �

ľŊù˨
˨ľēù˨˨ŏĕŘý˨ ˨

�>t/_�³m�sK�¯m´/O��kK�µuK³��/kK���³�¯m´/O��¨¾¢~W�V/yK�µn/}���¨/��K�§³K�>t/_
V/yK�¨¾/��W��¶/~½q��¯?�×´/�©�����i���¨/�[�¨/OL��qm�¶/¡�V/yK�È¢P/y�×L/²��¶/O

�È²¾¦²//y��È�§L®�X//yK��mmr//¥��,°¾//zh©K´OK����]�,������,���ÈO�,È´//¾��-�]�,L//W�����,�������qm
È�qKr��¯´±L��V���V�³�È�´�g�eÆ��K��×L/²��¶O�mmr¥��UKsL/`�¶/¡�V/yK�È±´±L/�

n//}LO�µmKm�|·L//¡�Kq�«r//_���V//z·��,¯Kr//¦½m�³�«L//¸©K�������,������n//±mL�X�K�°//½K�r//O�È//krO
����¯L®·��kK�r�¾¡�È��Æ/�K�×r/�¾¡�rO�VyKn¾S�¯?�«L±�sK�¶¡�¶±´¥��«L/��qm�¶/¡�m´/}

�/¾�k�UKsL/`�,¶±Lr`��Lk�¯K´²�� ½�×L·r�¾¡�r½Ly�LO�¶z½L�� P/y�³�rW��Kq�×rW
³�È/½Æ���³�È�r��×rK��kK�×K³LX���½mL��È½LyL²}�¶¡�-n·m�mL¸²~¾S �³�µmL/y�qL¾/zO

q�m´O�n·K´k�VO´���n�L��³�¯m´O�¯K³�����]L/¾XgK�UqL/¸�³��/�lW�¶O�¯?��¾l~W�Kp©
-VyK�µmLy�0ÆL¡�³�¶X}Kn±����È�¯L/y?�Kq�¶ªJ/z�¶d±?��r/�¾¡�°¾/¾�W�¶/²¾sqm�¶/¢²½K�n/²¡

È��r/��¶/O��´/_q�L/O�,qmL/±�mqK´�qm�t_�³�0LP©L���kK�¶O�¯K´/W��r/�¾¡��Kn/��È¥mL/y
 Py�´®±�°¾¾�W�VO´���¯³nO�Kq�rWm����,¯L½n®h���������/�h�°/½K��Ækr/O�|·³vS�°½K

�V/yK�µn/¾d¾S�qL¾/zO�mqK´/�ÈkrO�qm��kK��½mL���¾l~W�¯´c�¶¡�VyK�q³LO�°½K�rO
°½KsK�³q��µKq�L/¸²W�³�m´}��½r�W��Æ�³�qL¾��n½LO��È/�l}�qL/¾��¶/O� /z®W�¯?�¨/g

VyK�µn?rO�qL¾��°½K�×r�±�È±LP�°¾¾PW�mn�qm�Kp©�VyK�� �

http://www.jf.isca.ac.ir
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¶O�¯L±Kn�´�g�³�L¸���UL¾OmK�qm�¶O�ZhO�NyL²W��|`²y�¶O�r�L±�¶¡�ÈWL�´�´�qm�µv½³
�eÆ��K�³m�sK�VyK�È/�l}�qL¾����³�È�´/±�qL/¾���È�µmL�X/yK�m´/}���mqK´/�qm�L/¸��

³��r/��,¯L/²¾®�K�³�°/��,]r/g�³�rz��,qr��ZhO�qm�¶ª®_sK��ªXl������/�³�³m�sK
µm´®±�µmL�X//yK�È�´//±�³�È//�l}�K�n//±��,È±L//`±s�×r¾P//}����]�,������,�����,Çmq´//²`O�×´//y´�-

����]�,������,����,È²¾IL/±�-�������,�������È�´/±�L/½�¯m´/O�È�l}�È¡KrX}K�¶_³��qm�¯m´/O
¶/O��´�´� ½��¾�´W�qm�¶¡�VyK�°½K�È¸���MK´OK�qm��ªXl�UÅL®�XyK�È�´±��¯m´/O

-V/yK�Ì/¾�¾�g�Ì¾/���´/h²O�µqKt/¥�¶/¡�mr/¡�¶/_´W�°½K�¶O�n½LO��«mr/��qL/�X�³��´/±�³
��´/�´��¾/�´W�qm�L/K�-V/yK�°½r½Ly�¶O�×rzW�V¾ªOL��³�Èª¡�¬¢g�-VyK�¶_´Wmq´� �
�V/yK�¶/_´W�mq´/�È/²¾���l/}�-V/yK�¶/¾_qLk�¶¾/���´/h²O�µqKt/¥�¯m´O�È�l}�¶O� �

��/�hW�]qLk�qm�n½LO��´�´�³��V/¾ªOL��³�V/yK�×mr/��¶¾/���¯?�qm�¬/¢g�-n/}LO�¶/X�L½
mqKn±�×rzW�� �

��´�g�ZgLP�qm�µmL�XyK�eÆ��K�³m�°½K�sK�¬·�×r�¾¡���½mL��sK�È¢½�,VyK�µn}
ÈO�ZhO�¯?��, /}tS�×r/�¾¡�V¾©´J/z�¯Kt/¾�°¾/¾�W�V/¸_�¶/¡�V/yK�È¢}tS�ÈWÅLP

µmr¡�È/�r��Kq�È�´/±�³�È�l}�qL¾��³m�×r�¾¡��´�g�×L®ª���n/±K� /±��ÈX²��,mKv/±�������
³m�°½K�sK��´�g�×L®ª��UL¾OmK�qm�¶¡�È\gLP�sK�r¦½m�È¢½�µmL�XyK�eÆ��K��V/yK�µn/}

�µmL/��´/�´�sK�ÈX®/z��¶/O�r�L±�,�kK�UKsL`��¾l~W�ZhO�qm����UKsL/`�¯´±L/�
�VyK��,¯Kr¦½m�³�«L¸©K�������,������ �

�°/½K�È�´±�qL¾��sK�m´���,¯L±Kn�´�g�µL¥n½m�sK��kK�UKsL`��¾l~W�ZhP�qm
µn±³rS�«L®W�qm�¯L´¢h�«L®W�×KrO�{³q� ½�¶¡�VyK�´}�oLlWK�L·¶O�-m��¶/O�¶±´®±�¯K´²�

¬¾z�W�×n²O�¯´±L��×L·��µmL�¶ª®_sK�,m´}�¶�_Kr�È±´±L��mK´�qm�qKp¥����UKsL/`�¯´±L�
³�mmr¥�¶_´W�UKsL`�r\¡Kng�³�¨�Kng�r¾¾�W�¯Kt¾�¶O�L½�³����L/²��¯KnO�È�l}�qL¾��LK

«´¢h�VyK´k�³�V¾�l}�wLyKrO�¶¡�VyK�¶O�µn±³rS�r·�qm�¶¾ª���«Kn/�K��L/k�Uq´�
�¶O�m´}��kK�¯´±L��VkL²}�m�³�«L¸©K½,¯Kr¦�����,������¶O�-�¯L¾O��r¦½m����qL¾��´±È��/²¾�È��

�V/¾OrW�³�{´/·�,]Kt/�qL®/~¾O��´/²W�È/�l}�qL/¾��LK�VyK�È´®��mrOqL¡�LO�×qL¾�
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È�qL/X�q��´/²W�N/_´�¶/¡�Kq�È�l}�È�r/�±�qm�n±´/}�mr/¾¥�����qL/¾��×L/¢WK�¶/��±�³
�×r�¾¡��´�g�qm�È�l}�¢Wr��l}N���r/X¸O�UqLP��¶O�³�N/¢Wr��l/}�¯L/®·��

VyK��� ±��X²È�mKv±�,�������,������×Kq´/}�ULILX�X/yK�¯´¾/z¾®¡�¶/_´W�mq´�qL¾��°½K�¶¡
V/yK�¶/X�¥�m´/k�ÈWq´~�UKr�±�sK�È¢½�qm�¶¡Krc�VyK�¶X�r¥qKr���OLy�È½L���È©L���

�µqL}K�ÈÆyK�×Kt_�°¾±K´��qm�/}�sK�xP/g�UKsL/`�¯m´/O�n}K�L½��kK�¶O�×K�L/½�³��Æ
�L½�¬¸X�Èª�}�³�È¥mK´±Lk�³�È�ÆkK�³�È�L®X_K�V¾��³�¶O�È¦XzO�-VyK�µn~±�x¢�©LO

�mqKm�«r`�����NyL²�¶¡�Kq�«Kn¡r·��¾�k�³�m´k�§Lg�¶O�rW��VP/z±�VyK�°¢®�n±KnO�rW
m´®±�È�ªW��kK�r¦½m��´±�¶O�������¾n®hr��mL�È�,����,���������qm�È/�l}�qL/¾��sK�mKr/

½K�|·³vS�°½K¶O�µn±³rS�r·�¶¡�VyK�°��¶/¡�ÈWKsL/`�³�V/yK�¶/¾_qLk�¶¾/��� ½�¯K´²�
«´¢h�m´k�È�MLlX±K�UKsL`�n²c�L½�³m�°¾O�qm�¶¾ª��VyK��kK�UKsL`�n²¡���È/�L�

�m´//k�ML//lX±K�³�µmKqK�n//½LO�L//½��//kK�¯´±L//��§L//®�K�V//¸_�È±´±L//��È//Kt©K�×LX//yKq�qm
«´¢h�n·m�qKr���Æ�r�¾¡�°¾¾�W�«L��qm�Kq�¶¾ª��� �

ʶ˨
ľēù˨āùěʭČŎ˨ŐŞŞĸă˨ęĕ˨äĨĔģ˨ęʭŞĸŎ˨äőʭþŎ˨ ˨
µuK³ �È±LP����®_�È²P��¶~½q�sK �×�,¯�,M��×L²��¶O °XkLy  ½ È} ¶O�¶ª¾/y³ �¶®¾®/�

¯mr¡ È/��O sK ¯? ¶/O �/�O {r/¦½m �V/yK��,°¾/zh©K´OK����]�,�����, �������Z/gLP�qm
qL/P��È�´/�g�È±L/P�³�n²X/z·�È±L/P�sK�¶/X�r¥rO�¨IL/z�³�mK´�È¸���³�È�´�g�¯?�sK�U

����È��LP²XyK�L¸±?�sK�mK´�¶¡�VyK�Èª¡�§´�K��,×mKs?�×L/²P�,§n/��×L/²P�¨/\�-m´/}
�g�°½K�,¯?�n²±L�³�¨OL�X��g�sK�V±L¾��×L²P�,§Æ�XyK�×L²P ��/g�,V/±LK��g�,V¾²K

VyK�È�´�g�mK´�°½³nW�×L²P�¶¡�VyK�È�´�g�L¸²½K�,MLlX±K��g�,§L�X}K���mK´_×�/ª?È�,

�����,]�,���������È±L/P�¯L/¾O�¶/O�xT/y�³��/g�°/½K�È´®��È±LP�¶O�KnXOK�|·³vS�°½K�qm
«r_�³�ÈXkL²}�r�¾¡�È�¶XkKmrS�¯?�ÈXkL²}�m´}.� �

ʶ	ʴ
˨äŎŘ˙ķ˨äőʭþŎ˨ ˨

�qL/¾��°½K�§L®�K�¶`¾X±�,È�l}�qL¾��sK�|·³vS�°½K�{r½pSmq´��½r�W�¶O�¶_´W�LO
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«´¢h�m´k��y´W��kK�UKsL`�¶¡�VyK�°½K��¶/¡�-m´}�°¾¾�W�¶¾ª��sK�È/¢½�m´/k�°/½K
«´¢h�§L/���|�±�{r½pS��½mL��V/yK�UKsL/`�mL/¸±�qm�¶/¾ª���È®±�¶/XP©K��r/¢²�¯K´/W

�°¾/¾�W�qm�«r/`��/g�{r½pS�LO��kK�UKsL`�°¾¾�W�qm�È�l}�qL¾��§L®�K�È±L}´T®·
�m´/k��/y´W�×r/�¾¡�×³L/�m�V/}´±ry�°¾/¾�W��/g�{r½pS�¶¡Krc�,n}�m´k�V}´±ry

È�M´zh�«L�� ½�«r`��È¢½�¶¡�m´}��/kK�UKsL/`�°¾/¾�W�¯?�mKr/�K�³��½mL��sK
VyK���°¾/¾�W�qm�È/�l}�qL/¾��È/¸���³�È�´/�g�È±L/P�°¾¾PW�rO�|·³vS�°½K�t¡r®W�¶XP©K

¶O��kK�UKsL`��°/½K�È±L/}´T®·�¨¾©m�¶O�LK�VyK�Èª®��¶�¾g�qm�s³q�|©Lc� ½�¯K´²�
�qL/cL±�¶/O�UKsL/`�°¾¾�W�qm�«r`�n²X}Km�§L���|�±�V¸_�sK�È~·³vS�¯K´²��³m�È/krO

�n}LO�³m�r·��L_�¶¡�×qLX�¥�UL¾OmK�³�m´O�n·K´k��rX~�¯?�×r�±�È±LP��§L/���|/�±
UKsL`�°¾¾�W�qm�«r`��VyK��|�±�¶¡�È±LP�sK�ÈkrO�¶KmK�qm�¶¡��¶/¾ª��«´¢h�×r½pS

È�¶_´�Kq��UL¾OmK�LO�Kq�msLy�«r`�§L���|�±��È�¶�r��m´}�� �

ʶ	ʴ	˨ʴ˨
äőʭĠőù˨ĂŎùĚÝ˨Ĳŀď˨˨

g�mL²yK�qm�µs³rK�È/yqmKm�n/²½?r��¬/¸�qL¾/zO��½mL/��sK�È/¢½�È/ª®©K�°¾/O�È�´/�
VKr¡�UKsL`�°¾¾�W�,×r�¾¡��VyK�qKn� ±��/©Æ_È�m�³½¯Kr/¦�,�������,�������´/�g�qm�³

¶}nk�È�PW�³�Èª¾®¢W�UKsL`�¶O�ÈyLyK�×L·n�±�sK� ½�ÈªkKm��È±Lz±K�VKr¡�¯n}�qKm
�VyK� ±��L®·È½��KrcÈ�³�m½¯Kr¦�,�������È©Lg�qm�°½K��¯Kn²®/~½n±K�sK�ÈkrO�q³LO�¶O�¶¡�VyK

¯L®ªz���VKr¡��g���n²±L®·�,¶�L_�qm��l}�°X}Km�Vrg�L½�UL¾g��g���V¾®·K�sK
�´��µmL�©K�VyK�qKmq´krO�ÇK��� ½�¯Lz±K�È�L/®X_K�m´_´��È�È/X�³�³�V/yK��¶/O�n/±K´W

,Ç´²��³�ÇmL�sK�¬�K�È¸©K�N·K´�sK�n±K´XO�¶¡�n·nO�¶KmK�|½´k�¨L¢W�³�n}q��Çmr�
µr¸O�È�L®X_K�³��0Å³K�¯L/z±K�¨/L¢W�V/¸_�N/yL²�¶/²¾s�mL/`½K�ÇKr/O�°½KrOL²O�-n}LO�n²

È��mq´/�³�mmr/¥��/�g�V/y³K�Çr/���³�È/�¾P��sL/¾±�¶¡�¯Lz±K�È�L®X_K�«KrXgK�Vz½LO
mmr¦±���K³�r¾�hW�³�V±L·K���³K�mq´/�qm�r/¾�hW�³�°¾·´/W�³�m´}�Vrg� X·�¶¡�È±Lz±K

�l}�wLzgK�m´}�¶X}Km�K³q�³�§t/©tW�,MKr�/�K�qL/cm�È±K³q�r�±sK�³�mr¡�n·K´l±�V¾
n}�n·K´k�wB½���r/·�¶/O�VP/z±�0L¾±L[�,VyK�«sÅ�¯Lz±K�V¾�l}�³�Vrg���g�0Å³K�xS
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¯Lz±K�¬·�³�³K�¬·�¶¡�mmr¥�¬·Kr��¯L¢K�°½K�n½LO�È±Lz±K��³�UL/±L¢K�sK�n/²±K´XO�r¦½m�ÇL·
V®�±��µr¸O�M´ª��§L®¡�³�È©L�W�¶O�¨¾±�V¸_�m´_´�ÇL·�n±r¾¦O��eLP�/½mt×�,����]�,��,

�������L/½�³�«r/`�§L/���|/�±�³�¨/®��qL/¢XOK�×qKp/¥r�¾¡�n/²½Kr��qm�µL/¥r·�°½KrOL²O�-
«´¢h�¶/O�³�¯L/z±K�LO�È¢¾±L¢�×mq´krO�¯?�¶`¾X±�mmr¥�Nªy�qL¢·tO�sK�¶¾ª���¶/O�¯?��PW

V¾�r��¯mrTy�È}´Kr��V¾ªOL��³�L·mKn�XyK�,L·�K�m´/_³�sK�³�V/yK�³K�È±L/z±K�×L·��/���³
¶O�È�µmL�X/yK��Kn/·K�¶O�¯n¾yq�×KrO�¶ª¾y³�³��´�´�¯K´²���m´/}� /±��_L/gÈ�µm�mL/O?×��³

m½,¯Kr¦��������L/½�ML/lX±K��/g�°X�r/¥�r�±�qm�¨OL��qm�³V/ym�¬/¡��qm�«r/`�r�±qL/¸�K� �
V//yK�³K�È±L//z±K�V//Kr¡��//�g��½mL//��sK�UKsL//`�°¾//¾�W���¶//¡�V//yK�È©L//g�qm�°//½K� �

Æ//yK�qm�¶//¡�m´//}�q´//�W�V//yK�°//¢®¶//O�«��µL//¦±�UL//½m�³��L//���³�m³n//g�qm�µv½³
«´¢h�¶O�¶²½Kr¥qKtOK�V/Kr¡�UKsL/`�sK�×r/[K�³�n/}LO�¶X/}Km�m´/_³�¶¾ª���m´/_³�qKn/

mqKn±��µs´?�qm�,×q´/�W�°¾/²c��Ækr/O�¶/X�r½pS�Uq´���¾�hW�LO��×r/�¾¡�¶/���×L/·
sK�ÈkrO�¶O�¨½o�qm�¶¡�VyK�¶X�r¥qKr��¶_´W�mq´�«r`�mr��È±Lz±K�VKr¡�«ÆyK��¯L/±?

È�µqL}K�m´}�� �

ľŊù	˨ĂŎùĚÝ˨ãĖď˨āùěʭČŎ˨ęùĖŎ˨ ˨

�×n/g�UKsL/`�¯Kt¾�°¾¾�W�qm�«r`�È±Lz±K�VKr¡���g�³�§L���|�±��´�k�qm
È�r¡o�¶±´®±�³m�¯?�×Kr_K�V¾�¾¡�³�m´}�� �

ʴ	˨āùěʭČŎ˨ŏùĜŞŎ˨˨

�«r/_�¯?��´/±�È/©³�×n/g�«r/_� /½�ML/¢WqK�¶O�mr¡�qKr�K�¶¡�×mr��´�k�qm
�sK�,VyK�µmr¢±�¯L¾O�Kq�×ng�°¾²´®©Kr¾Kņ�¨�±�V/yK�µn}���¯L/~½K�¶/O�¶/¡�n/±mr¡�r/K

�mqKm�sL/O�n/g�×Kr_K�¶KmK�sK�Kq�MqL��³K�m´k�¶¡�L`±?�LW�m´}�µms��Æ}��,È/²¾ª¡�����,�

]��,���������È²¾®k�«LK�°½r�L��sK�³�Èy´��j¾}�Ln��sK�L¸���¯L¾�qmŃ��V/½K³q�°½K�¶O
µm´®±�¨®���n/±K��,È/y´�����]�,�������,��,È/O?�-�����]�,������,����,È/6®��-�������,�������qm

�L`²½K��qKr�K¨®`���r½t�W�UKsL`����´/²�¬¡L/g�r/�±�³�×Aq�¶±�r�4�m´k�r�±�³�×Aq�¶O
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�VyK�µn}� ±��×´y´��,È±L/¦½LTª¥����]�,������,����È�°½KrOL²O�-��¯Kt¾�°¾¾�W�¶¡�V�¥�¯K´W
//yK�¨//®`�qKr//�K�«r//_�UL//P[K�¨//¾©m�¶//¡�×mqK´//�qm�UKsL//`«´¢h�m´//k�¶//O�V��¶//¾ª�

�×qKt/OK�r/¾��³�§L/���|/�±�«ÆyK�,m³ng�qm�¶O´W�{r½pS�LO�°¾²d®·�³�-VyK�µn}qKp¥K³
«´¢h�¶O��µmL/�qm�¶/¡�VyK�µmKm�¶¾ª�����x¢�²�UKsL/`�¯´±L/���°/½K�L/O�,V/yK�µn/}

¯´±L��¶¡�f¾�´W�È�«Æ�K�qKp¥�n/½L®±����§L/y� /½�sK�r/X®¡�§L/gr·qm�n/ªO�È/�±�Un/
qLh�¶cr¥K�,Vz¾±ÈWq´�qm�³�n½L®±�¶O´W�×r¾¦Xym�sK�xS�M��¯L/²d®·�n/²¢±�¶/O´W�¶¡
È�È�L//O�n/¾�PW�qm�n//±L���V//yK�×n//g�UKsL//`� //½�n//ªO�È//�±�UKsL//`�¶//¢²½K�¶//O�r//�±

¯´±L���³�V/yK�µmr/¢±�r/¡o�×r\¡Kn/g�È©³�VyK�µmr¡�°¾¾�W�Kq�¨�Kng�µmL�°½K�qm�qKp¥
«´¢h�mr��m´k�qL¾XkK�qm�Kq�UKsL`�°½K�«L®WK�×r¾P�W�¶O���r/¥K�¶/¡�V/yK�µmKm�qKr/��¶¾ª

È���Ly�UKsL`�°½K�n½L®±�¶O´W�¯´±L��¶/¡�V/yK�×mq´/�L/¸²W�L`²½K�0Kr·L��³�m´}��qKp/¥
«´¢h�¶O´W�,UKsL`�×Kr_K�³�¬¢g�V¾����³�È¥n¾yq�sK�xS�ÈXg�È�Kq�¶¾ª���³�mr½pS

¯?�ÈIL²\XyK�¶_´W� ½�L`²½K�VyK�×ng�«r_� ½�qm�¬·� 

ʵ	˨āùěʭČŎ˨ãùĚċù˨ĂŞŀŞÝ˨˨

_�UKsL`�U³L/�X�¶/¾LK�È/¸����OL²�qm�¯?�×Kr_K�V¾�¾¡�LK�VyK�«Kn�K��K´©�«r
VyK�µn}r¡o���¯?��/���L/`²½K�qm�¶/¡�VyK�µmr¡�¨�±�È²¾ª¡�«´gr�¨���0LXPz±�V½K³q

È�r¡o�VyK�§L\�n·L}�¶¡�UL½K³q�sK�µr���m´}�������� 9n/ 3}3A� 8°/4̧ 9 ½ 3A� 3°¾5²5 7D/ 4®7 ©K� 3r/¾5 3A�L3½� 3§L3�3�
� 3§L3�� 8¼3ª 3�� 3Û5© 3p/5 ©� 7p/ 4k� 3§L/3�� 3°¾5²5 7D/ 4®7 ©K� 3r/¾5 3A�L3½�L 3̧ 4 W 7r3X 7kK� 5n3��¼<± 5F3�� 3§L3�� 5qL8²©L5 O� 4�K 3r 7g5 7ÃK������ª¡¾/²È�,

����]�,������,������U³L/���sK�È/¢½�¯L¾O�«L��qm�V½K³q�°½K�°¾²´/®©Kr¾K�×L·ņ��V/yK
r/X�K�Ur/�g�mt/±�qm�¶PWr�qL¸c�m´O�µn}��K´©�«r_�N¢Wr�¶¡�×mr��¶¡�³�µmr/¡��K

�¶/O�UKsL/`�×Kr/_K�«L/��qm�Ur/�g�«r/_�ULP[K�³�UL�KrX�K�¶PWr�qL¸c�¨¾®¢W�sK�n�O
�ML/lX±K�qm�L®}�,mqKm�m´_³�ng�×Kr_K�×KrO�U³L�X�V¾�¾¡�¶y�¶¡�n±mr¡�«Æ�K�«r`

°¡�MLlX±K�xS�n¾Xz·�r¾l�L¸±?�sK�«Kn¡r·�� �
��//y´W�UKsL//`�×Kr//_K�V//¾�¾¡�ML//lX±K��//g�V//½K³q�°//½K�qm�§L//\�n·L//}�m´//k

«´¢h��,r¾/~®}�L/O�«Kn/�K�¬/¢g�×Kr_K�-{³q�¶y�Ur�g�¶¡�f¾�´W�°½K�LO�,VyK�¶¾ª�
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Vl/y�«r/`�³�n/±mr¡�¯L/¾O�,¶XzO�×LS�³�Vym�LO�µ´¡�sK�MLWrS�,¯n±Ks´y��Kq�L/¸±?�°½rW
È�MLlX±K�n½L®±�� �

�V½K³q�,V½K³q�°½K�sK�L¸���UL¾OmK�qm�º/6 ¾���°O� ©L��³�¶²/zg�,¶h¾h/��¶/O�r/¾P�W�,
yK�µn}�µrPX�V���³�«r/_�UL/P[K�×Kr/O�qKr/�K�mn/�W�,«r_�ULP[K�¶©mK�ZhO�qm�V½K³q�°½K

��´±�¶¢²½K«r_����K´©K½OL/�È��m�mL²X/yK�mq´/�.r/¾k�L/½�¶X/}Km�V¾�´/�´�qKr/�K�mn/�W�q
�V//yK�µn//}�¶//X�r¥qKr��×´//y´��,È±L//¦½LTª¥����]�,������,���,È//±Kr¢²©�-�������,�����È®//}L·�-

�,Çm³r·L}����]�,������,���,È6®��-��������,������� �

û	˨ĥʭĨŃ˨ęĕ˨ŌĚČŎ˨ĂŎùĚÝ˨Ĳŀď˨ ˨

°¾�qm��¾²}�sK�È¢½�n®��¨X��«r_�¶¡�§Lg��¶/½?�,VyK�×r~O�¯L·L²¥�°½rW�����µq´/y
È�È�r��«m�×L¾©³K�È²½m�qmKrO�Kq�¨WL��µr�O�� /½�È±Lz±K�VKr¡���g�]³K�°½K�¶¡�n½L®±

VyK�«r`���mL��«LK�sK�x�±��L����´�k�qmņ�µn/}�¨�±���±K�¶/¡�È/z¡r·�¯L/z
È��L���,n~¢O�n®��¶O�Kq�È²D��¶/½m�¶/¡�n/²²¡�§´/P��«n/©K�×L/¾©³K�¶¢²½K�r¦�,mmr¥

�x/S�,mr½p/TO�³�n½L®±�§´P��Kq�¯?�t¾±�¨WL��³�n²·m�V½L�q�¶½m�°X�r¥�¶O�r¥K�xS�,n±r¾¦O
È�V½L�¡�¶½m�n²¡�������,Èy´�����]�,�������,�������¨/¾©m�¶/O�È/½Æ���r�²�sK�¶cr¥K�xS

�È½L·q�³�¯L_���g�¨½n/PW�°¾/²c�¶O�r�Lg�«m�È©³�r¥K�¶¡�mr¡�¬¢g�n½LO�£r�sK�¨WL�
¶_³�L½�¶½m�VkKmrS�«³t©�³��L���È�±�¶O�¬¢g�n½LO�n}LO��°½K��OL��È©³�m´®±�¶h©L�®©K

¶O�n½LO�¶½m�¶O�¯?�¶h©L��³��L���¨½nPW�V½K³q��°/½K�³�n/}LO�¨/WL��§´P��mq´�¬Xg�q´�
«´¢h�§L���|�±�{r½pS�È²�½�±�°¾¾�W�qm�¶¾ª��UKsL`��´�¶/½m�L½��L������sK�UL/½K³q
�V//yK�¶h¾h//��×n²//y�Z//¾g� //±���,È//6 ªg����]�,������,����,È//ª¾OmqK�-����]�,�������,����-

�,ÇrILg����]�,�������,�����,ÇqLz±K´k�-����]�,������,������¯?�r/O�È/²XP�K´X���´�k�qm�LK
«n/©K�×L/¾©³K�¨/½L®W�Uq´/��qm�¶/½m�¶O��L���¨½nPW�×KrO�¶¢²½K�qm�¶/O�n/½LO��¬X/g�q´/�
�ÆXkK�mr½p/TO�Kq�¶h©L/��°/½K�¯L/~½K�³�mmr/¥�¨�Lg�¨WL��V½L�q��,mqKm�m´/_³�r/�±

�V/yK�¶/L��L/O��©Ll�³�¯?r��r·L��LO���K´�¶¡�¶h¾h��°½K�mL²XyK�¶O�¶¾LK�L¸���q´¸~
�³�È�L¢/yK�¶/O�M´/z²�¶¡�×qmL±�§´�� ½�����n²Xz·�¨WL��V½L�q�Nz¡�«³t©�¶O�¨½L�
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½K�¶¡�VyK�È±L®��Kq�¨WL��V½L�q�,n²Xz·��¾���Kn²y�¶¡�×´P±�Z½ng�³m�mL²XyK�¶O�¯L~
È®±��r}��n²±Km��,ÇrILg����]�,�������,�����,È�`±�-����]�,�������,����,ÇqL/z±K´k�-����]�,����,

�����×´y´�-��,È½´k����]�,�������,������ �
¯´±L���µmL�qm�qKp¥�����L¸���q´¸~�r�±�¶O�«tXª�,x�±��L���ZhO�qmV/yK�µn}��

�¶/¡�V/yK�µmr/¡�§³n��q´¸~�r�±�sK�VyK�¶½m�¨�L��mq�¶O��³r~�¶¡�×mqK´�qm�¶XP©K
VyK�Èª�Xz�|·³vS�¶O�n²sL¾±�¯?�È±LP�ÈyqrO�� �

«´¢h�§L���|�±�¶O�mq´�³m�qm�´����L���ZhP�qm�VyK�µn}�¶_´W�¶¾ª��� �
/���qm�¶/¡�f¾/�´W�°/½K�L/O�V/yK�¶h©L/��³�¶½m�¶O��L���¨½nPW�qm�§³K�mq´��L

È²`�r¥K�x�±��L���n²±L�´�����L/���×Kr/_K�«n/��³�¶/½m�¯L/·K´k�³K�È/©³�L½�¶¾ª�
«´¢h�V½L�q�¯³nO�n}LO�¯´±L��¶/¡�Vz¾±�¶½m�VkKmrS�¶O�¯L~½K�«Kt©K�¯L¢K�¶¾ª���qKp/¥

¶O��µmL/�¶ª®_sK�ÈÆyK�UKsL`�¯´±L��sK�È�ªXl�mK´�qm�¶¾LK�L¸���q´¸~�sK��PW�����³
�µmL����µqL}K�¯?�¶O�VyK�µmr¡�� �

VyK�ÈPWKr��L���qm�«³m�mq´���§Ly�qm�UKsL`�¯´±L������È²`�¶O��È©³�L½�¶¾ª�
�¶/¡�¶/PWr�r·�qm�Kq��L���¶¡�VyK�µmKm�µsL_K�,È±L_�V½L�q�Mp_�Uq´��qm�¯L~½K

È��n²¡�Kr_K�n·K´k��,¯Kr¦½m�³�È±Ll½qLyÎÐÖ���� �

ĉ	˨āʭŰĕ˨ęĕ˨ŌĚČŎ˨ŉʭĸĿ˨Ģńő˨ ˨

½m�¯m´O�UKsL`�µqL¦±K�{r½pS�LO¶/±�V/yK�q³L/O�°½K�rO�r·K´_�NgL��«´gr�,¶��L¸²W
�,qL/²½m�,n²�y´¥�,³L¥�,rX}�sK� ½r·�MLlX±K�qm�È±L_�qL¾XkK�rO��L®_K�¶¢ªO�q´¸~�§´�

�V//yK�¶//6 ª 4g�³�¬//·qm� //±��//�`±È�,����]�,�������,�����×³L//¡K³�mq´//�µL¥n//½m�°//½K�¶//©mK
�V/yK�µn/}�¯?�Vh/��¶O�¬¢g�³�VyK�¶X�r¥qKr�� /±��È®/}L·�Çm³r·L/}�,�����,��������³

�sK�¨P��È±L_�¶¡�È²��°½nO�VyK�ÇqKr®XyK�,MLlX±K�³�r¾¾lW�°½K�¶¡�n±n�X��ÈkrO�ÈXg
È�,m´O�¨½L�Kq�«Kn¡r·�¯?�×KmK�n²¡�MLlX±K�n±K´W���Kq�Çr/¦½m��´/±�¯?�sK�¨/P��¶/cr¥K

�n//}LO�µmr//¡�ML//lX±K�//±Kr¢²©È//O�,È�L//W,�]�����,����-V//`¸O�,����]�,������,������¯L//¾O�°//½K�r//O� �
K¶/±´¥�¯L¾�|²½t¥�qm�Kq�qL¢·tO�¶¾LK�×L¸���q´¸~�r�²�s�|/}�ÇL·�V/yK�mKs?�¶±L¥��
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�qm�¶XP©K�M´��ÈÆyK�UKsL`�¯´±L������«´¢h�sK�È�g�°¾²c�Nªy�¶¾ª��VyK�µn}�� �

ʶ	ʴ	˨ʵ˨
ĚâŰĖÞŰ˨Ěý˨ŏùĖőŗĚŖģ˨ĂŰťŗ˨ŌĖķ˨˛ħù˨˨

mL²X/yK�¯?�¶/O� /}�«L/¦²·�qm�È�L���½Kr}�ZhO�qm�L¸���¶¡�×mqK´�sK�È¢½�È��n/²½L®±
�«n��¨�K���×mqK´/�r/¦�V/yK�°D/�r/O�°½r½Ly�V½Å³�«n��¨�K�¶¡�f¾�´W�°½K�LO�VyK

¶O�¶¡��l~�°�¾X�Uq´���n/}LO�¶X}Km�m´_³�¨¾©m�³�n}LO�µn}�«qL/¢�ÇsKr¾/}�,����]�,����,

�������°¾/¾�W�qm� /}�«L/��qm�¶/¡�V/yK�°/½K�Z/hO�,�/kK�UKsL`��¾l~W��´�´�qm
Xh�È�L��r¥K��kK��Kn�¶O�¬¢g�«r��¶/O�¶/_´W�L/O�n/·nO�«r/`�×mL¸²/~¾S�UKsL/`�sKr¾�

«´¢h�È/�l}�¬½r/g�³�¯´J/}�qm��r/�W�UsL`�°½K�×Kr_K�¶sÅ�¶¢²½K��°¾/²c�L/½?�¶/¾ª�
È�r�±�¶O�.VyK�p�L±�È®¢g�«´¢h�mL¸²/~¾S�{r½p/S�L/O��Lk��´�´�°½K�qm�nyq��qm�¶/¾ª�

�¬¢g�o´�±�³�V½Å³�qm� }�³�¶¸P}��kK�UKsL`��Kn��°¾¾�WÈ��r�rO�È�L��m´}�� �

ʶ	ʴ	˨ʶ
˨ĂŞ˙Ýʭď˨ĕĜő˨ęĕ˨äĄőʭŎù˨ãĖőŗĚŖģ˨łď˨˨

¶//O�È½L//���µL¦X//ym�³�V//¾®¡Lg�n²X//z·�°¾//K�È//²½m��OL//²��OL//��È//�L��µv½³���L//O�sK
{sqK��×³r/O?�³�§L/�,¯L_�,V�½r}�×Kr_K�,È¸©K�°½m�¯L~½K�qL¾XkK�qm�È¸©K�UL±LK�°½rW

�V/yK�¯L®ªz�±Kqn/±sLÈ�,�������,��������§´/�K�sK�È/¢½�¶/¾LK�¶/���¬ª/z��>L/m��/�g
°¾®ªz��¶O�wn���qL}�¶¡�VyK���L/¾XgK�V/½L�q�¶/O�«Kt/©K�,¯L±L®ª/z�>Lm���g�q´�²

�³�V/yK�«mr/�r/O�¯L²XK�«L��qm�¨�K�°½K�¶¡�mr¾¥�qKr��¶_´Wmq´�n½LO�¬¸�°½K�³�µm´®±
K��Æk�Çr¦½m�¶O�qKr�K�LO�,¶�L_�L½�mr��sK�qr����m�ÇKrO�È±L²XK�¨¾©m�¶O� z®W�¯L/²X

�VyK�f¾h�L±�³�´y´×�´kÈ½O�,È�,LW�]�����,�����«´/¢h�³�¬¸X�ËqLOqm�VyK�«sÅ�°½KrOL²O�-
m´}�§L®�K�«sÅ��L¾XgK�t¾±��m´~±�¨�Lg�¯L²XK��Æk�¶¡�LW���UKsL/`�¶/O�n/½LO�¶/`¾X±qm

m´}�L�X¡K�³K�×mL¸²~¾S�� �

ʶ	ʵ
˨äĄēʭŒģ˨ĚŀŞÝ˨äőʭþŎ˨ ˨

�W�qm�È�l}�qL¾��§L®�K�qLX}´±�°½K�r�²�sK��½mL/��sK�È/¢½��/kK�UKsL/`�°¾/¾
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VyK�«r`�¶O�×r�¾¡�×K´�m�V/}´±ry�°¾¾�W��g�×L��K���r/�²�sK�È/�g�°¾/²c�×L/��K
�È//yqrO�¶/¡�VyK�¶Xz½L}�Kp©�-VyK�«r_�¶O�jyLS�µqLOqm�È�½nO�È}³q�,ÈyL²}r�¾¡�¬ª�

«Kn¡�¶¡�m´}�¶½r�±�sK� ½�È�V/½L®g�¯?�sK�ÈyL²}r�¾¡�¬ª��µs´g�qm�È±LP�³�L·��n/²²¡
�_LgÈ�µm�mLO?×�m�³½¯Kr¦�,�������µs´?�¶KmK�qm��qm�È/yL²}r�¾¡�Z/gLP�¶/O�r�L±�ÈÆyK�×L·

È�¶�r��|·³vS��´�´��´�k�m´}�� �

ʶ	ʵ	˨ʴ˨
ŏí˨ĽùĖŕù˨ŗ˨ĚŰĜĸă˨āùěʭČŎ˨ĂŞŕʭŎ˨ʭý˨äĨĔģ˨ęʭŞĸŎ˨ãęʭáěʭğ 

�,×r//½t�W�¬½Kr//_��´//�k�qm��//kK�UKsL//`��¾l//~W�qm�È//�l}�qL//¾��§L//®�K� �
��mL`½K�°·o�qm�Kq�§KDy�°½KÈ��UKsL/`��´/±�³�¯Kt/¾�°¾/¾�W��/g�×L/��K�L/½?�¶/¡�n/²¡� �

�f¾//�´W�°//½K�L//O�.V//yK�qL¥sL//y�¯?��Kn//·K�³�r//½t�W�UKsL//`�V//¾·L�L//O�«r///`�¶///O� �
«´¢h�mL¸²~¾S�L½�MLlX±K�¶O��kK��¾l~W�r¥K��ML/lX±K��/g�°¾/®·�m´/}�qKp/¥K³�¶/¾ª�

¶/O�¶/¢²½K�sK�×Kn/_�,³K�¶O�¯mKm�«´¢h��/���q´/��K�Kq�È�Kn/��0L/P©L��¶/¾ª��È/�r���/k
È��³�µmr/¡�mqKm�¶/}nk�Kq�r/½t�W�¯m´/O�ÈP½p/�W�,n/}LO�rX®¡�L½�¶X}Kn±�N½p�W�¶¡�n½L®±

�sK�Kq�r�±mq´/�×qKp/¥r[K�³�V/yK�µn/}�q³m�m´/k�V/¾·L�sK�×r/½t�W�UKsL`�¶`¾X±qm
È�Vym�n·m�� �

�×´/�©�×L/²��KnXOK�¯?��Kn·K�³�r½t�W�V¾·L�LO�µ´¾}�°½K�×qL¥sLy�ULP[K�×LXyKq�qm
W�ÈgÆ�K�³È�¯L¾O�r½t��È�¶/IKqK�L¸���qLX�¥�mL²XyK�¶O�Kq�r½t�W�V¾·L�xTy�m´}�mmr/¥��

�t�W½r��µuK³�K×�Or�È�³�q½¶~�¯?��qt���V/yK����OL/²�r/\¡K�qm�,¯?�q´¸/~�×´/�©�×L/²�
�ng�sK�rX®¡�¯ms��¶/ª®_sK�¬/·�×r/¦½m�U³L�X�È±L��¯?�rO�µ³Æ��È©³�VyK����Ur/�±

¬¾��W�LO�«A´W��,�Ur�±�³�|±sry��,�WN½mL���³�r¾�´W�³�¬¾��W���V/yK�µn}r¡o�±L¸�/�KÈ�,

�������,�����,È//�²g�Çn//¾Os�È�//yK³�È²¾//zg�-�����,�]��,�������,mL//P��°//O�NgL//��-�����,�]��,���

����,Çr·´_�-�����,�]��,����������¶IKqK�ÈW³L�X�È±L��t¾±�¶���qm�n/±n�X��ÈkrO�VyK�µn}��
�¶XP©K�L�¾¡�³�L 6®¡�¯?��´±�¶¡�VyK�ÈWKsL`��§L/®�K�³��¾l/~W�µn/¸��qm�È�OK´/��VhW

¶O�³�«r/_�¯?�ML/¢WqK�¶¡�È©L®�K�°¾P¢Wr�ËqLOqm�¶¡�VyK�¬¡Lg��«Kr/g�È/¸���eÆ�/�K
È�Kr/_K�,mmr/¥�n/g�Kr/_K�N_´�¶¡�Vz¾±�ÈXPWr�qm�È©³�VyK�m´/}���r/��_×�,�����,�� �
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�������n/±q³LO�°½K�rO�ÈkrO�³���,¯?�sK�m´/���³�mqKmr/O�qm�Kq�V��/}�³�V/�Aq�ÇL/²��
Vz¾±�N½p�W�ÇL²��¶O�t¥r·�³�VyK�V®gq��VO´���,r�±�°½K�sK��q´/�²�¶¡�ÈÆyK�ÇL·

È¥m´©?�sK�¶�L_�¯n}��LS�L¸±?�sK�¶��±�sK�,VyL·�È�¶®/~cry�È¸©K�V®gq�Ç�mr/¾¥��
�/½mt×�,����]�,������,�������½r�W�U³L�W��r/½t�W�¶/O�mKr/�K��/ªXl�µL/¦±�¶½³Ks�sK�È}L±�L·

VyK���f½r�W�«³m��½r�W�qmV/z¾±�r/½t�W�V/¾·L�t/_�È¡L/±mqm�³�qKs?�¶¡�n}�¯?�rO��
È�-r/½t�W��/½r�W�sK�V/}KmrO�°/½K�n¾½BW�×KrO��°/½K�¶/O�¯K´/WV/½?�sK�>LX�X/yK��V/`¸O� Þ6ÉK

m´®±� z®W��È�L½?�ÈO�,¯n½rO�sK�¨P��Kq�msm�Vym�¯K´W��³�mqm�L/W�m´/®±�È�/�´�È/zg
Kq�¬©K���,µn}�mqK³�V�ry� 6ng�qm�¶d±?�L½?�³�.n²¡��qm�rX®¡�L/O�n/½�����L½�VyK�n½����

.n}LO�¬¢g�V®¢g�n½L}�¶¡�VyK�¬©K�³�mqm�MK´/_���,V/yK�«sÅ�¶/d±?�,mqKn/±�È�±L/
V//yK�V//ym��//����//������,V//`¸O����]�,������,������ÈX�³�¶//`¾X±qm��N½p//�W�n//g�qm�¶//¡

È�V½´©³K�wL¾�� ®¡�LO�mqKn±�ÈX¾�´�´��È/©³K�È/�½r��¶/O�UKr/½t�W�qm�V/�¥�n/±K´W
}Km�V¾�´�´�n½LP±n}LO�¶X���ÆXkK�¶XP©K�mqKm�m´/_³�¶²¾s�°½K�qm�r�±���`±�/O�,ÇmL/O?È�,L/W�

]�����,������ �
È®±�È/�±�Kq�UKsL/`�µ´¾}�°½K�¶¡�VyK�°}³q�0Å³K�,�´��NWKr�rO�L²O��¶/¡Krc�,n/²¡

UKsL`��ªXl��½mL��sK������§L/®�K�VyK��kK�«r`�r�±�sK�¶¡�Kq�È¢½�È±´±L��×L·
È�m´}���¯m´O�ÈP½p�W�0L¾±L[b¾·�È/�l}�qL/¾��§L/®�K�¶/`¾X±qm�V/z¾±�r½t�W�¶sÅ��V/�³

�V/yK�V��/}�³�V®gq�¶¡�r½t�W�V¾·L�¶¢ªO�µmr¢±�{³nl�Kq�UKsL`�¯m´O�×r½t�W
È�¯L½L®±�t¾±�¶O�«r_�qKr¢W�sK�×r¾¦~¾S�³�-m´}��¶/½r�±�qm�UKsL`��Kn·K�sK�È¢½�¯K´²�

µn½L��È�¨¾�hW�t¾±�µ´¾}�°½K�qm�È½Kr¥�¶/¡�f¾/�´W�°/½K�L/O�m´}��¯L±Kn/�´�g�sK�×qL¾/zO
n±n�X�����UL·LPX/}K�¶/_´X�³�n/}LO�¬¾¸/y�{m´/k�,«r/`�V/}´±ry�°¾/¾�W�qm�¶d±L²c

�³�{r/�¾¡�¯Kq³m�¯n/±Kqp¥�sK�xS�,n}LO�¶X}Km�È©L/���|/�±�ÈyqmKm�qm�³�m´}�|½´k
�×³�qm�¶//�L_�qm�|~�±�¯m´O�¬¸�³�¶�L_�¶O�VPz±�V¾©´Jz�wLzgK� ½�,¯n}�¶¾P²W

È�¨¢/}��¶/¡�mr¾¥ÈsLO�|½´k�¶±Lr`�µKq�¶/KmK�sK�Kq�³K��°X/}Kp¥�«Kr/XgK�Kr/½s�-mqKm
È�L/�©K�×³�¶/O�Kq�r/¢�W�°½K�«r`�r�±�¶O�VyK�n²®}sqK�×m´_´�¶¡�n²¡���_LgÈ�µm�mLO?×�

m�³½¯Kr¦�,������� �

http://www.jf.isca.ac.ir


ʴʸʵ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

ʶ	ʵ	˨ʵ
˨ŏùęʭÞŕĜý˨ãęŗĚÏěʭý˨ãŘâŊù˨ʭý˨ŘĠ˙ŕ˨˨

V//yK�×r//�¾¡�V©Kn/���Kn/·K�sK�È/¢½�×q³rSsL/O /}�¶/¡�L/²��°½n/O�×Kr///O��½Kr/
¶/O�³�mmr/¥�¬·Kr//��È�L/®X_K�¬©L/y�È¥n/±s�¶O�¯KqL¢·tO�V/~¥sLO��sK�×r¾¦/~¾S�¯?��PW

È�¨�Lg�«r_�qKr¢W�m´}���r/K�qm�«r/`�µmKqK�¯mKm�V/©Lkm�¯L±Kn/�´�g�ÈkrO�r�²�sK
�×³�V¾/�l}�×sL/ysLO�³�×q³rSsL/O�V/¸_�qm�V/P\�ÈL/¥�UKsL`�°¾¾�W�³�ÈyqmKm

�VyK�_LgÈ�µm�mLO?×�m�³½¯Kr¦,�������¯´±L��r¾OKnW�ÈkrO�|·³vS�°½K�r�²�sK��qm�¯Kr/½K�qKp/¥
�°½n/O�¯L/±?�sK�È/krO�¶/¡�V/z·�´¦©K�°½K�LO�´z®·�UKsL`�°¾¾�W�¶ªgr�qm�È±´±L��mK´

VyK�er}�� �

ľŊù˨˔ãĕùěí˨Ŕ˙Şő˨ŌʭĴő˨ŉʭ˙ķù 

¶O�×mKs?�¶®¾±�«L�±��µmL/��OL/��È�L/�qK�×L/·mL¸±�sK�È/¢½�¯K´²�����UKsL/`�¯´±L/�
�¯?�§L®�K�´²�VyK�«´¢h�V½L�q�¶O�� �

û˨˔āęʭĴő˨ŉʭ˙ķù˨äÞŞőŗĚĄÞŊù˨ãʭŕ˨ ˨

�N©L/y�UKsL`�sK�V¡rg�×LXyKq�qm�¶¡�VyK�×r�¾¡�qKtOK� ½�È¢¾±³rX¢©K�UqL�±
¶O�×mKs?�µv/½³��½Kr}�³�È±LP�¶¡�VyK�×mKs?�µn²²¡m³nh�×´y�mqKm�×K���µmL/��OL/�

���«´¢h�V½L�q�¶O��´²�mL¸±�°½K�sK�µmL�XyK�UKsL`�¯´±L��¶¾ª��VyK�� �

ĉ˨˔ŐŰĜâŰʭċ˨Ğþď˨ãʭŕ˨ ˨

�Kq�UKsL/`�r/O�N/WrX�n/½K´��,xPg�UKsL`�×Kr_K�mqK´�sK�ÈkrO�qm�¶¢²½K�¶O�r�±
¯´±L�� Py�¬½Kr_�qm�n}LO�¶X}Km�x¢��r[K�n½L}�¶¢ªO�³�mqKn±�¶O�qKp¥��Kq�È/�L��,NyL²W

V/yK�µmr/¡�xPg�°½t¦½L_�§L®�K�¶O�«tª�L½�³�sL`���xP/g�°½t¦½L/_�mqK´/�sK�È/¢½
®��ULnkVyK�¯L¦½Kq�È´��¯´±L��mq´�°½K�qm��Kq�°½t¦½L/_�°/½K�¶O�xPg�¨½nPW�qKp¥

«´¢h�V½L�q�¶O��´²��VyK�µmr¡�¶¾ª���µmL�«´y�µr�PW���UKsL`�¯´±L���� �
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ʶ	ʵ	˨ʶ˨
äŕĕĚŀŞÝ˨ęĕ˨ˬʭþĄģù˨Ěý˨Řŀķ˨ęĕ˨ˬʭþĄģù˨ĎŞċĚă˨˛ħù˨˨

§´yq�Ur�gŅ�n±m´r����È�LW�/¥K�³�n¾½L®±�q³m�¯L±L®ªz�sK�Kq�m³ng�n¾±K´W�µKq�r
�¶¡�VyK�¯?�sK�rX¸O�n²¡�L�k�V}p¥�³�´���qm�r¥K�«LK�Kr½s�,n½qKp¥�sLO�Vz·�Çt½r¥

mmr//¥�µLPX//}K�qL//cm�UKsL//`�qm����,ÈªL//�����]�,�������,�����r�L//O�«L//K�³ņ�n//±m´r���
�¨¸y�³�rWrO�ÈzO�,V}p¥�³�´���rO�È±L®¾~S�V/yK�UKsL/`�rO�È±L®¾~S�sK�rW����6rg�,ÈªL/�

����]�,�������,������È�È¸����OL²�qm�ÈyqrO�LO��,UL/½K³q�¨/¾P��°/½K�¯´®��¶¡�V�¥�n±K´W
¶/O�È/�ªW�¯L/¸¾����/y´W�,È/·mr�¾¡�qm�µLPX}K�rO�´���qm�µLPX}K�f¾_rW�¨�K�§´P���V/yK�µn/}

�½mt×�,����]�,������,��-��`±��,ÇmLO?�����,�]�����,������«´¢h�mL¸²/~¾S�sK�§³n/���qm�¶/¾ª�
¶O��kK�UKsL`��Kn��°¾¾�W��{r½p/S�³�V/yK�È·mr�¾¡�qm�n½n~W�«r`�r�²�sK�����q´�
È�M´//zh�´//���È�´//±�¯?��È//�L��r//¥K�V//}p¥�³�UKsL//`�n½n//~W�°¾//O�¯Kq³m�qm�-m´//}

È©Lgqm�n½L®±�§L®�K�Kq�×mL¸²~¾S�UKsL`�¶X/}Kn±��OL/��³K�È/��K³�¶�¾�³�LO�¶¡��³K�L/¸²W�n/}LO
§³n��×mL¸²~¾S�UKsL`�sK�r¥K�³�VyK�µmr¡�µLPX}K�´���qm��Kq�×r/¦½m��Kn/��³�n½L®±

È©Lgqm�n²¡�§L®�K��m´/k�×mL¸²/~¾S�UKsL/`�n/}LO�µm´O�§L®�K�¶O�sL`�¶d±?���K³qm�¶¡
�f¾_rW�¨�K�{r½pS�¶sÅ�¶`¾X±qm�VyK�µmr¡�L�k�È·m�r�¾¡�qm�L`²½K�VyK�µm´O�«r`
�UKsL/`�¶/O�È/�L�� /}�«L/��qm�¶/¡�V/yK�°/½K�È/·mr�¾¡�qm�µLPX}K�rO�´���qm�µLPX}K

�×mL¸²~¾S«´¢h�n½L®±�×rO�ÈX¾©´Jz�¶±´¥r·�sK�Kq�m´k�¶o�³�n½L®±�L�X¡K�¶¾ª��� �

ʶ	ʵ	˨ʷ˨
˨āùěʭČŎ˨ęĕ˨ľŞŀĔă˨˛ħù˕ŔĿĚħ˨äŕĕĚŀŞÝ˨ęĕ˨äŰŘċ˔˨˨

È�¨/�Lg�°½K�UL½K³q�ÇL�X��qm�V�m�LO��¶/½LS�r/O�È/¸©K�UKsL/`�wL/yK�¶/¡�m´/}
�V//yK�µn//}�µmL//¸±L²O��//¾�lW�±L//`±sÈ�,����]�,������,����-//½mt×�,����]�,������,������¶//sÅ

�mL¸²//~¾S�¶//O�V//yK�°//½K�È//��K³�UKsL//`��Kn//��qm� //}�«L//��qm�¨//�K�°//½K�§L//®�K
«´¢h�m´}�µn²zO��kK�UKsL`�È�r��qm�¶¾ª��� �

ʶ	ʶ˨
ŌĚċ˨äőʭþŎ˨äĄēʭŒģ˨ ˨

«r_�¶O�ÈyL²}��×r¾¦/~¾S�³�|·L¡�V¸_�qL¢·Kq�¶�r��¯?��n·�¶¡�¬ª�� ½�¯K´²�
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¶½r�±�×KqKm�,VyK�«r_�sK�V/yK�ÈW³L/�X�NWL¢�³�L·��K�°¾/¾�W�qL/¾XkK�×L/��K�µ´¾/}�°/½
µ´¾/}�°¾/²c�n/½m�n/½LO�¶/¡�V/yK�×n½n_�qL¢·Kq� ½�,«´¢h�¶O��kK�r�¾¡��mq´/�×K

«r_�¬ª��V½L®g�È�¶¡�Kq�¶d±?�¶KmK�qm�.r¾k�L½�VyK�ÈyL²}�¶/O�n±K´W��,n/}LO�L/²P�¯K´²�
È�¶�r��m´}�� �

ʶ	ʶ	˨ʴ˨
ęʭÞŕĜý˨čŦħù˨˨

«r_�¬ª���Kn·K�sK�È¢½�X±qm�³�qL¢·tO�eÆ�K�ÈyL²}V/yK�«r_�qKr¢W�«n��¶`¾���qm
jyLS�n½LO��n·�°½K�¶O�¯n¾yq�×LXyKq�¶O�«r_�¶O�È·m�¶±´¥���n/·�¯L/s�r/·�¶/¡�n}LO�×K

�UKsL/`��´/�k�qm�L/¸���«Æ¡�qm�µL¥n½m�°½K�¶¡�-mmr¥���´X�UKsL`�n}�¨�Lg
¶ª®_sK�VyK�m´¸~�r½t�W��È�Çn/²·�¨/�L��n/z½´±���¨/����r/W�L/½�«Kr/g�¨/���r/·�qm� �

�W�0Kr·L��«KrgÈWq´/�qm�¶/XP©K�VyK�N_K³�r¢²�qL¢±K�MLO�sK�r½t��³�j¾O´/W�³�È/¸±�L/O�¶¡
�¯ms�sK�r/X®¡�LO�r¥K�L 6K�-mqKn±rO�Vym�L¸±?�§L\K�r/½t�W���V/ym�«Kr/g�ML/¢WqK�sK�mr/�

�r/½t�W�L/½�N/½mBW�µn/}mqK³��/±�¶/¡�mqK´/�È/��O�qm�r¦�,mqKn±�Èª¾©m�r½t�W�V}KmrO
m´}������,È±L¸�/�K����]�,�������,����³�-�È�µn½m�¬·�r�L��×L¸���qm�r�±�°½K�n²±L�m´/}��

�����r/½t�W�sK�Èª/�K��n/·�³�q´�²�¶¡�ÇmqK´�qm�³���sK�qL/¢·L²¥��/²�³�N/½mBW�È/²�½
µL²¥�qKr¢W���¾�k�mqK´�LO��mqK´/�sK´/_�r/O�È/ª¾©m�,m´/}�¨/�Lg�Mr/��r/¾��L/O�L/½�rW

mqKn/±�m´/_³�Mr��L½�rWn½n}����`±��,ÇmL/O?�������,����½LTª¥�È�L/��-/O�,È±L/¦È�L/W���,�����³
¶O�«r`�r¥K�°¾²d®·�È�mKn®ª��qL®¾O� ½�¯K´²���³K�¯L/qm�¶/O�«Kn/�K�n/½LO�¶/�L_�³�m´/}

È�N_´�¶d±?�0L����,n½L®±��V¡qL/~�n/}LO��/�´�³�m´/}��½r/zW�¯Lqm�n±³q�¶¡�m´}
«´¢h��/�K³qm�È/�l}�qL/¾��§L/®�K�L/O�³�V/yK�qL/®¾O�m´/k�§L���µqL/�±�¶/¾ª���µmKqK�r¥� �

�qm�m´kV¾©´J/z�x/g� /½�mL/`½K�m´/k�°/½K�¶¡�VyK�È½L���«L��µmKqK�¨OL���×r½pS
�V//yK� //±��_L//gÈ�µm�mL//O?×�m�³½¯Kr//¦�,������«´¢h�¶//O�¯mKm�L//¸O�°//½K�¶//¡��mL//`½K�³�¶//¾ª�� �

V¾©´Jz�xg��³�V/yK�r[D/�³K�×q³rSsL/O�³�eÆ/�K�r/K�qm�¯n/}�µn/½m�xg�³�×r½pS
È�¨�Lg�r½t�W�UKsL`�sK�Èª�K��n·�W�¶KmK�³�m´}�È�r/}�¨/¾©m�¯?�n½n/~W�L/½�r½t�

mqKn±�È¸_´�� �
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ʶ	ʶ	˨ʵ˨
üĠ×Ěý˨ęʭćí˨˛Şŋńă˨äőě˨˨

�µn/±Kqp¥�Kq�×r/�¾¡�È¥n¾yq�¨gKr�«L®W�mr��¶¡�VyK�°½K�|·³vS��´�´�µqL¦±K
VOL[�³K�«L¸WK�³�VyK��«´/¢h�³K�³�V/yK�µn}�V/yK�µn/}�UKsL/`�¨/®hW�¶/O���¯L/s�qm

VyK�µmr¡�r¾¾�W�¯´±L��UKsL`�¨®hW�°¾g�qm�L½�¨®hW��r/O�×L/²O�,�/gÅ�¯´±L/��qm�§Lg
�¯n/}�È/��LO�¶`¾X±qm�VyK�ZhO�¨h�VyK��kK�UKsL`�«Kn¡�¶¢²½K�LK�VyK��¾�lW

È�N/zcrO�Z/�LO�m´k�¨gKr�°½K�¶/O�¶/�L_�qm�r/¦½m�mr/��³�m´/}��«r/`� /½�¯K´²�
È�¶XkL²}�m´}��«r_�¯L��h�ÈkrO�r�±�¶O��°¾/²c�¶/O�V/}´±ry�°¾/¾�W��g�×L��K�ÈyL²}

�°¾¾�W�V¸_�×mr��µL/¥mKm�¶/O��/kK�UKsL/`�¯mKm�mL¸²/~¾S�¨�Kn/g�L/½��/kK�UKsL`
È��È�²�×L·nL¾S�sK�×r¾¦~¾S�N_´�³�n±LyrO�¨�Kng�¶O�Kq�¯mq´k�NzcrO�qL[?�n±K´W

NzcrO��mmr¥�È±s� ±��_LgÈ�µm�mLO?×�m�³½¯Kr¦�,������� �

ʷ˨
äĨĔģ˨ęʭŞĸŎ˨ŉʭ˙ķù˨ěùŘċ˨äŖńĿ˨ŔŊĕù˨ ˨

/���/¾�lW� /½��kK�¯´±L��×Kr_K�¶¢²½K�¶O�r�±�sK�È/�¾�lW�°¾/²c�§L/®�K�³�V/yK�È±´±L
�VyK�ÈKt©K�,È����×Aq�µn²²¡qmL��µL¥mKm�×´y�rWL/±�x®/}×�m�³½,¯Kr/¦�����,��������sK�³

«´¢h�×mKs?�³�qLPX�K�³�§L�³�¯L_�LO�¶¡�VyK�×mL¸±�UKsL`�r¦½m�×´y�¶/O�¶¾ª���¯K´²�
/�L_�V/¾²K�°¾®/�W�È¦±L/¥³m� /½�qm�È/�L��,V/yK��PWr�n±³r¸}�³�¯Lz±K� ½�³�¶

�§L/®�K�¯m´/P±�L/½�¯m´O��³r~�qm�r¥K�VyK�°½K�§KDy�-mqKm�qKr��¯Kn±³r¸}��´�g���g
�L/½�sK´/_�r/O�È/ª¾©m�³�n////}LO�¶X}Km�m´_³� }�,�kK�UKsL`�°¾¾�W�qm�È�l}�qL¾�
�t½L/_�0L�r/}�È/�l}�qL/¾��§L/®�K�L/½?�.mqKm�È½L/�X�K�¶/c�È©³K�¨�K�,m´P±�¯?�Vrg

}LO�sK´_�«n��,¨�K�r¥K�0L�P��.VyKmr¡�¶L�K�¶©mK�¯?�sK´_�×KrO�n½LO�,n.� �
�UKsL/`�°¾/¾�W�qm�È/�l}�qL/¾��§L/®�K�sK´/_�«n��rO�¨�K�¶¡�VyK�¯?��³r�

¶O�×r½t�W�°½KsK�,V///yK��ª��Uq´���¨/½o�qm�¶/¡�m´/}�¶/L�K�¨¾©m�n½LO�È�n�×KrO�³q
È�r¡o�NyL²X�×mL¸X_K�¶©mK�m´}����È½L/¸²W�¶/O�¶/©mK�°/½K�¶¡�VyK�r¡o�¶O�«sÅ�¶XP©K��/�

§nX/z�Kq�UKsL/`�°¾/¾�W�qm�¶¾ª��«´¢h�r�±�sK�V¾�PW�sK´_�È/�n/²½L®±���¶/O�È/X�³�L/K
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¶O�UKsL`�V¾·L�«´¢h�×mKs?�³�qL/PX�K�³�§L�³�¯L_�LO�¶¡�×mL¸±�¯K´²��¶/O�¶/¾ª���¯K´²�
È�¶X/z½r¦±�-VyK��PWr�È¸©K�V±LK�³�n±³r¸}�³�¯Lz±K� ½�n/²±L�È©´/�K�L/����m´/}��

n±³r¸/}�V/½Å³�«n/��¨�K�qm�µLPX/}K�r/O�´/���qm�µLPX/}K�f¾_r/W�¨/�K�,r¦½n/¢½�r/O�¯K
�°/½K�qm��L/¾XgK�¨/�K�,°¾®ª/z�>L/m��/�g�¨�K�,UKsL`�qm��¾�lW�¨�K�,È·mr�¾¡

n²Xz·�¬¡Lg�¶ªJz��� �

ʷ	ʴ
˨˨˫ĖķʭŃˈōÝʭĐŊù˨˫ùĚŰ˨ʭ˙ý˨ĚŰĜĸĄŊùˇ˨ ˨

�µn�L��,r½t�W�MLO�È�L�XkK�n�K´��sK�È¢½�È¸���n�K´��qm�¬¡L/h©K�µKr½�L®O�r½t�X©K��
yKV���VyK�¬ªz�×n²y�Z¾g�sK�µn�L��°½K�½mt×�,����]�,������,�������r¾/z�W�¶/O�¶/_´W�LO

�µuK³�sK�¬¡Lh©K��È�¯L~½K�,È�L��×L²��¶O�«´¢h�ML/lX±K�¶O�n±K´W��³�n/½L®±�¶/_´W�¶/¾ª�
¶O�Kq�VyK�µmr¡�µmKqK�¯L~½K�¶¡�ÈWKsL`��°½t¦½L/_�³�n/½L®±�°¾/¾�W��kK�UKsL`�¯K´²�

�m´k�r�±�mq´�UKsL`n²¡��È�r¡o�¶ªJz�°½K�LO��PWr�×K³LX��ÈkrO�¶KmK�qm�m´}�� �
V½?���´/�²�r/¾��³��´/�²�¶c�UKr½t�W�qm�¶¡�n±q³LO�°½K�rO�×sKr¾}�«qL¢� Þ6ÉK

ÈWq´�qm��mqKn±�È�±L�¨½nPW�,n±KnO�fª�K�Kq�r½t�W�¨½nPW�È�L��¶¡�/}�«qL¢¾sKr×�,�����,�

]�����,�����V½?�«´gr�³�VyK�n�X��V`¸O� Þ6ÉK����g�r¥K�r½t�W�È®±�,n/}LO� Þ6ÉK��¯?�¯K´/W
È�V½L/�q�L/O�,n/}LO�r¾���g�r¥K�³�mr¡�¨½nPW�§´S�¶O�Kq�mr/¡�¨½n/PW�§´/S�¶/O�¯K´/W�����

��,V//`¸O����]�,������,������V//½?�«´//gr�V//yK�q³L//O�°//½K�r//O�È�L//�� Þ6ÉK����r//¾�g�r//�±�¶//O� �
/½�°¾/��¯L/s�qm�xPg�¶O�,�´y�¶O�Mr��¨½nPW�È©³�Vz¾±�È�r}�r½t�W�,xPg�>Kt/_�L

r¥K�Çn�±�V/yK�tIL_�,°¾��¯´±L���P��¶±�¬¡Lg�r�±�LO�n²¡�§´P��¬·�«r`�����,È�L/��, /±

����]�,������,�������� �
�µuK³�sK�q´�²�r¥K�¬¡Lh©K��µ´/��,ÈÆ/yK�V/´¢g�r���qm�0L����n}LO�¬¡Lg�¶¾���,

¶O�¶²²��¯´±L��×n/�X�¶/¾���V/¾®¡Lg�sK�¶/�´®`r½s�¯K´²���r/¥K�¶/`¾X±qm�-V/yK�qKp/¥
¯´±L��µmL� ½�N©L��qm�qKp¥�«´¢h�×Kr/O�È/�g�°¾/²c�µr/�PW�L/½�³�È±´±L/���¨/�_�¶/¾ª�

VyK��³r~�×rK�,n½L®±��� �
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ʷ	ʵ
˨Ăķʭŀģ˨ĂŰùŗę˨āùĚŰĜĸă˨ŏĕŘý˨ĚŰĘÏ˨ ˨

�«mr/��´�g�L½�V´¢g��´�g�sK�È�g�°X}Kp¥�LS�r½s�r½t�W�UKsL`�¶O�¬¢g�Vª�
VyK��L�}�rK�È©³�¶¡�n±q³LO�°½K�rO�ÈkrO�ÈX´¢g�r½t�W�qm�qLX/yK´k�¶/¡�Kq�È/z¡�V�

mr½pTO�VyK�t½L_�,VyK�qL¢·L²¥�´����×´/P±�V½K³q�¨¾©m�¶OŅ�m´/r��¶/¡����r/�h�qm
VkL/y�n/·K´k�ÇqL/_�m´/k�rPL/¾S�¯L/Os�rO�n·K´k�¶cr·�n±³Knk�³�n¾²¡�V�L�}�°���

�r�X²×��`±�mLO?×�,����]�,������,�����f½r�W�ULILX�X/yK�qm�ÈXg�,�µn/}����UKr/½t�W�mqK´/
¬¡Lg��l}�È��¬/¢g�m´/k�¶d±?sK� 6�kK�¶O�Kq�r½t�W�mqK´�³�ULL��¶�gÆ�¶O�n±K´W

��Ll/}K�V�L�/}�¶/O�È/Xg�n½L®²O�m´k�¬¢g�qm�r�±n½n`W���K³qm�³�n·m��¾�lW�µmKm
msLy���´X�Kq�¬¢g�>Kr_K�³�n·nO�r[K�N¾WrW���������L�È��,È±L¦½LTª¥����]�,������,������°½K

r¦½m�mKr�K�×r½t�W�UKsL`�qm�È²�½È�×�|�±�¯K´W��¶¡�mqKn±�È�²�b¾·�³�-n²}LO�°½r�?
«´¢h�m´k�¶O��kK�UKsL`�mL¸²~¾S�LO�t¾±�¶¾ª��n½L®±�V�L�}�¶P©L��È�´±��� �

ʷ	ʶ
˨´ʭĄĿù˨ŗ˨´ʭĬŃ˨ãĚŰĘÏ˨āęŘĤŎ˨ ˨

�Kq�×mKr/�K�,L/®ª��¯L/¾�sK�È/�L��¶/¡�VyK�n�X��U³L���MKm?�¨½o�qm�Èªg���h
�r¥K�³�n²}LO�³K�U³L���n·L}�LW�n½L®±�r�Lg�q³L/O�°/½K�r/O�³�n²·m�qKn~·�Kq�³K�mr¡�L�k

�°�X/�ÇK´/X��L/W�n/½L®±�È/®ª��¶/©mL`�³�¶/~�L²�L®ª��LO�,¶PX~�¨ILz�qm�È�L��¶¡�VyK
�m´//}�¨//�Lg��//�h��,È//6 ªg����]�,������,�� //±�-���,qn//�����]�,������,������°//½K�r//O�È//krO

¶±�Uq´~�«L`±K�¶¡�n±q³LO��mqKn±�³�¶X}Kn±�È�²�L���rK�qm�L¸²W�Z/hO�qm�L¸���µr¾y�¶¢ªO
�VyK�µm´O�Uq´~�q´h�rO�¬·�>LX�K�rX/}´}×�,����]�,������,�������¶¡�×q´K�qm�Uq´~

¶O�³�¬¢g��¾l~W�¶O�r�L±��³�µr/Pk�n/½LO�Uq´~��r��0L����VyK�È®¢g�¶¸P}�eÆ��K
�«Kn/¡�¶/¢²½K��¾l/~W�³�-Vz¾±��r}���lW�È�´�´�q´K�qm�LK�n}LO��¾l~W�¨·K

�¶O�VPz±�UKsL`«´¢h��Uq´/~�Vh/��³�VyK�È�´�´�¶¸P}� ½�VyK��kK�¶¾ª�
¶¸P}�°½K���q�qm��§L/®�K�°½KrOL/²O�-V/z¾±�Uq´/~��r/��¯m´/O�wL²/}qL¡�¶/O��´/²�L·

«´¢h�m´/k�mL¸²/~¾S�¶/O�¶/_´W�L/O�È�L���y´W��kK�UKsL`��n/½n_��½mL/��sK�¶/¾ª�
Uq´~�VyK�×r½pS��� �
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ŔČŞĄő˨ãĚŞá˨ ˨
°¾�qm�?�µn�K´��sK�UKsL`�mL¸±�¶¡�§Lg�qm�r[D�µn±³rS��Kr�K�V½L�q�³�VyK�r«L/��

±¾Vz�LK�qm�«L®W��K´±K�UKsL`�er/��qm�¯´±L/���m�,�L/���,m³n/g/½ULt�W�,/½UKr��
¶//O��PW�µs´?�sK�«´¢h�×Kr//O�È©L//���|//�±�¶//¡�mqKm�m´//_³�È�½mL//��È//¸���×L//·��¶//¾ª�

¬¾yrW�|¾S�³�µn}�«´¢h�V½L�q�UKsL`�¨½nPW�L½�³�UKsL`�×Kr_K��r}�V/yK�¶/¾ª���
¶O��kK�UKsL`��¾l~W�qm�È�l}�qL¾��§L®�K�{r½pS�¶`¾X±qm��sK�r/¦½m�È/¢½�¯K´²�

«´¢h�§L���|�±��½mL���³�V/¾®¡Lg�³�È´/®��¬/�±��Æ/k�,UKsL/`�mL/¸±�qm�¶¾ª�
�N/ª��°/½K�n/¾½BW�r/O�×mL/¸X_K�¶©mK�³�×r�¾¡��´�g�È±LP�³�Vz¾±�È½L���«L��§Æ�XyK

n±qKm�V©Åm�� �
È�mL¸²~¾S�°½KrOL²O��m´}¯´±L��,È�´�g�³�È¸���§nXz�³�×´��¶±K´X~S�¶O�¶_´W�LO��qKp¥

¶O��µmL//�¶//O�µr//�PW� //½��L//h©K�N//©L��qm�VgKr//�����m´//k�|//�±�¶//O�UKsL//`�¯´±L//�
«´¢h�¶¸P/}�b¾/·�LW�n½L®±�µqL}K��kK�UKsL`�°¾¾�W�qm�¶¾ª���UKsL/`��¾l/~W�qm�×K

n±L®±�È�LO��kK�� �
� �
� �

� �� �

http://www.jf.isca.ac.ir


ʴʸʼ˨ ˨

 

www.jf.isca.ac.ir 

yL
²}
sLO

È�
±LPÈ�

�´�
g

È�
¸�
��³

È��
qL¾�

�l
}

È�
l~

W�q
m

�
¾

�
�
kK�
U
KsL
`

 

� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
©L��ÈOK�°O�°zg�,¨�L��,ÈO?È�y´½�N����������΄ƭťƨǂƹŤ�ƅƨƓůſƽ�ŸƅƨƎ�Ͷƨƭ�ƆǈƽƅƹŤ�ƬƏƵ��]��,

«´y�QLc���¬���ÈÆyK�UKqL~X±K�rX�m� 

L½r¡s�°O�wqL��°O�n®gK�,°¾zh©K�´OK�����������ūƧƺƹŤ�ƉǐŢťƲƽ�Ƽŷƣƽ��]����¬����r/X�m�UKqL~X±K
¬��¶¾®ª��µs´g�ÈÆyK�UL�¾ªPW� 

n®h�°O�n®gK�,Èª¾OmqK�����������ƅũƹŤ�Ǉ�ŪƁŢťƮƹŤ�΄ƾŷƽƿťǅƂʩŤ�ƀťƎƄŞ�ŸƅƎ�Ͷƭ�ƿťǅ��]�����¬/���
ÈÆyK�UKqL~X±K�rX�m� 

N�Kq�n®h�°O�°¾zg�,È±L¸��K�����������ƿŘƅƨƲƹŤ�ƜťƨƮƹŚ�ŬŤƀƅƨƮƽ¶½q´/y�,¯L/²P©�,���,¬/ª�©K�qKm
º¾L~©K�qKn©K� 

°zg�°O�n®h�Çn²·�¨�L��,È±L¸��K�����������ƻťƨźʩŤ�ƁƨƢŤǈƱ�ǀƨƢ�ƻťƨǆŨʫŤ�Ǉ�ƻťƨųƺƹŤ�ƬƨƏƵ�
�]�����¬���L~X±K�rX�mÈÆyK�UKq� 

°zh�,È±L·rO�-°¾zhÆ��,«L¸©K�����������ƻƅŷƽ�Ǉ�ƻƅŶ�ͳƽǈƾƢ�ɒŤƇŶ�ƯǈƲź�ƅŨ�ɒƁƽŘƄƀ��QL/c
¬~}���¯Kr¸W��¯Kt¾�r~±� 

È�W�n®h�,V`¸O�����������ŬŤŗťůƮůƊŤ��]����¬����_r�rX�m� 

È�W�n®h�,Çr��_�����������ʹǆƲƭ�ƸŢťƊƄ��§³K�QLc���¯Kr¸W��VKr¡�UKq´~²� 

L�r¾ª��,È©Æ_°zgn®h�,qKn©L�-����������µtO�È±L/z±K�VKr¡�°¾®�W��°¾/¾�W�¶/ªgr�qm�qL/¡
r~O��´�g�È½LS³qK�µL¥mKm�¶½³q�´WrS�qm�r�¾¡��ͳƽǈƨƾƢ�ƯǈƨƲź�ƍǅǇȊƨǫ�µq³m�,���µqL®/}�,

������,��������� 

×mK´_�� Þ6ÉKnP��,Èª?����������ŭɔŤƁǅ�ƌǇƅƊ��]����¬���>KryK�r~±�� 

mL®g�°O�¨¾�L®yK�,Çr·´_������������ŸťŻƓƹŤ��ūǐŨƅƣƹŤ�ŸťŻƒ�Ǉ�ūƧƺƹŤ�ŴťŮ��U³r¾O���¬/ª�©K�qKm
°¾½Æ®ª©� 
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×qmL��-Èª��n®h�,×mLO?�µm�È_Lg�n®h�,L¾±����������|©Lc�³�qL[?�,È±LP��qm�«r`��g�×L·
×r//�¾¡�×K´//�m�qm�|½´//k�V//}´±ry�°¾//¾�W��ͳƽʮƨƨƊŤ�ƯǈƨƨƲź,��µq³m���µqL®//}�,���,

���������� 

È½L//P�LP��n//®h�°//O�Èª�n¾//y�,ÇrIL//g�����������ƸŢťƨƨƋƾƹŤ�ƔťƨƨǏƄ��]�����¬//����§?�¶//zyD
V¾P©Kń� 

Çn/yK�r/¸��°/O��y´½�°O�°zg�¶Æ��,È6ªg�����������ūƣǏƅƨƏƹŤ�ƻťƨźŚ�Ͷƨƭ�ūƣǐƨƏƹŤ�Ƭƨƺůſƽ�
�]�«³m�QLc�,���¬���ÈÆyK�UKqL~X±K�rX�m� 

È�Wr�n®hn¾y�,È�²g�Çn¾Os�È�yK³�È²¾zg�����������ƈǈƽťƨƲƹŤ�ƅǅŤǈƨŶ�ǀƨƽ�ƈǇƅƨƣƹŤ�ŴťƨŮ�
�]���U³r¾O���½s´X©K�³�r~²©K�³�º�LP�ª©�r¢�©K�qKm� 

�y´½�°O�n®gKn¾y�,ÇqLz±K´k�����������΄ƭťƨǂƹŤ�ƅƨƓůſƽ�ŸƅƎ�Ͷƭ�ƳƄŤƁƾƹŤ�΄ƽťŶ��]��QL/c�,
«³m���¬���¯L¾ª¾�L®yK�¶zyD� 

n¾®��Èª��wLP��,È±L`±s�����������ʹƊťǐƊ�ǄƲƭ��]�«qL¸c�QLc�,���¯Kr¸W��r¾P¡r¾K� 

È½Ksr¾�-§mL��,È±Ll½qLy�È�Wr�,«n������������x/�±�¯³m�L/�UL/½L²_�qm�ÈPWKr��L����,
�¶L²ª���³mǃƆǈƽŘ�ɒƅƮɕȕ�ƯǈƲź�ɒťǅ�µq³m�,���µqL®}�,�����,������ 

Èy´n¾y�,È±L`±s�Çr¾P}�����������Ÿťƶǁ�ŦťůƵ��]����¬���ÇKq�È~·³vS�¶zyD�sKmrS� 

N²½s�,V�L½q�-¬¾·KrOK�,�qKs�-L�qn¾®g�,×rX±Æ¡-¬¾·KrOKn®h�,×rWL±�x®}�����������ŸƅƨƎ
ŬŤƆťŷƽ�ƿǈǁťƱ��«³m�QLc���¯Kr¸W��¯Kt¾� 

È//~�r�°//zg�n®hn¾//y�,ÇrX//}´}�����������ǃťȢƁƨƨǏƀ�ƯǈƨƨƲź�Ƅƀ�ǈƨƨǁ�ǉťǅ��]�«³m�QL//c�,���
¯Kr¸W��¯Kt¾�r~±� 

mL/P��°/O�¨¾�L®yK�,¹L�¢©K�È�L¡�,mLP��°O�NgL������������ūƨƧƺƹŤ�Ͷƨƭ�ƙǐƨŻƾƹŤ��]����U³r/¾O��
MLX¢©K�¬©L�� 

� Þ6ÉK���©�,È±L¦½LTª¥�È�L����ÈO�LW���ǃƀǇƁź�Ǉ�ǄƽťźŚ�ŐƅǏƇƣůƹŤ��ÈO�L_�� 

� Þ6ÉK��//�©�,È±L//¦½LTª¥�È�L//������������ƻťƨƨźʩŤ�΄ƽťƨƨŶ��]�«qL//¸c�QL//c�,���¬//����UKqL//~X±K
¶´���Ur�g��� �
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�,n®h�n¾y�n¾¸}�,qn�ǄƲƮƹŤ�ŗŤƄǇťƽ�����������U³r¾O��º�LP�ª©�>K´�ÁKqKm�� �
°/zg�°/O�n®h�r��_�´OK�,Èy´������������ŧǏƃƨǆŮ�ƻťƨźʩŤ��]��«qL/¸c�QL/c�,���¯Kr/¸W��

º¾ÆyÃK�NX¢©KqKm� 

°zg�°O�n®h�,ÈªL� 6rg�����������ūƣǐƏƹŤ�ƸŢťƊǇ��]�����¬���§?�¶zyD�V¾P©Kń� 

È/ª��°/O�°½n/©K�°/½s�,È±L[�n¾¸}�,ÈªL������������ƻʮƨƊʫŤ�΄ŢŤƅƨƎ�ŹǐƨƲǂŮ�ʹƨƹŞ�ƻťƨǆƭʩŤ�ƴƹťƨƋƽ�
�]�����¬���º¾ÆyÃK��qL�®©K� 

�Çr��n®h�°O�n®gK�,È´¾��ÈO�LW���ͶƨƣƭŤƅƺƹ�ƅǐũƹŤ�ŸƅƏƹŤ�ŧǏƅƦ�Ͷƭ�ƅǐǂƾƹŤ�ŸťũƓƾƹŤ��]����¬/���
¼�r©KqKm�UKq´~²�� �

°D�n®h�,È6®�������������ūƺǐƊǈƹŤ�ƅǏƅŻŮ�Ͷǁťũƽ��ƀǇƁŻƹŤ�ŦťůƵ��¯Kr¸W���r/~±�³�¬¾/�²W�¶zyD
È²¾®k�«LK�qL[?Ń�� �

M´��½�°O�n®h�,r��_´OK�,È²¾ª¡�����������ͶƭťƨƹŤ��]�«qL/¸c�QL/c�,���¯Kr/¸W��m�N/X¢©KqK
º¾ÆyÃK�� �

Çng´�¨�L��n®h�,È±Kr¢²©������������ūƺǐƊǈƹŤ�ƅǏƅŻŮ�ŸƅƎ�Ͷƭ�ūƣǏƅƏƹŤ�ƸǐƓƮŮ��ƀǇƁƨŻƹŤ��¬���
qL¸�K�¶®IK�È¸���t¡rń�� �

Çng´�¨�L��n®h�,È±Kr¢²©���ÈO�LW���ƸŢťƋƾƹŤ�΄ƽťŶ��]�¬·msL½�QLc�,���¬���¬ª��r¾K� 

È�¾y�rP¡K�Èª��,È±Kqn±sL�����������ƊǈƹŤ�ƅǏƅŻŮ�Ƹǐƹƀ�ūƺǐ��ǄƨǐƲƮƹŤ�ūƨǏʭǇ��«³m�QL/c���¯Kr/¸W��
È²¾®k�«LK�qL[?�r~±�³�¬¾�²W�¶zyD
�� 

°zg�°O�r��_�°½n©K�¬`±�,È6ªg���h�����������ƻŤƅƨŻƹŤ�Ǉ�ƷʮƨŻƹŤ�ƸŢťƨƋƽ�Ͷƨƭ�ƻʮƨƊʫŤ�΄ŢŤƅƨƎ�
�]�«³m�QLc�,���¬���¯L¾ª¾�L®yK�¶zyD� 

�Èª��,¯L½n®h����������¨�K����¯L¢K�³�ÈyLyK�¯´±L��¬/¢g�q³n/��È`²y��×K´/X��wL/yKrO
�kK��,ɒƅƮɕȕ�ƯǈƲź�ǄƽťǂƏǅǇȊǫ�µq³m�,��µqL®}�,��ÈSL¾S�,������,�������� 

È�Wn//®h�,×mt//½�eLP//�����������ƻʮƨƨƊŤ�ʹƱǈƨƨƲź�ǄƨƨɔƅƟǁ��]�¬//~}�QL//c�,���r//}L±���¶//zyD
È²¾®k�«LK�È~·³vS�³�È}s´?
� 

http://www.jf.isca.ac.ir


ʴʹʵ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

r�L±�,ÇsKr¾}�«qL¢�����������ƁǏƁŶ�ŬŤŗťůƮůƊŤ��]�«³m�QLc�,���¬���L/K�¶/yqn�°/O�È/ª��«
ÈOK�N©L�ņ�� �

r�L±�,ÇsKr¾}�«qL¢�����������ŸťƶǂƹŤ�ŦťůƵ��]����¬���N©L��ÈOK�°O�Èª��«LK�¶yqnņ� 

ÈX²��mL//��,mKv//±����������ÈO�|`²//y�×L//·qL¾��ÈWÅL//P�È�´//±�L//½�È//�l}�qL//¾��-��,.�ƯǈƨƨƲź
ͳƎƇǫ�µq³m�,��ÈSL¾S�,�����,���-���� 

°/zg�°/O�n®h�n¾y�,Çmq´²`O�Ç´y´�����������ǄƨǐǆƲƭ�ƁƨƢŤǈƱ��]�«´/y�QL/c�,���¯Kr/¸W��
]³r��¶zyD� 

¬yL�©K�´OK�n¾y�,È½´k�Ç´y´�����������ŴťǆǂƾƹŤ�ūƺƾƶŮ�Ͷǁťũƽ��]�����¬����qL/[?�>L/¾gE�ºzyD
¼I´l©K�«LÃK� 

¬yL�©K�´OK�n¾y�,È½´k�Ç´y´���ÈO�LW���ŧƊťƾƹŤ��ūǅťƲƮƹŤ�ŸťũƓƽ���ÈO�L_�� �
L�q�n®h�n¾y�,È±L¦½LTª¥�Ç´y´�����������ŤƀǇƁƨŻƹŤ�ƻťƨźŚ�Ͷƨƭ�ƀǈƗǂƾƹŤ�ƄƁƹ��]��,����¬/���

¬½r¢©K�¯?r�©KqKm�� �
°¾zg�,È�mL��n®hr¾����������ͳƽǈƾƢ�ɒŤƇŶ�ƯǈƲźǑ��«³m�QLc���¯Kr¸W��rXz¥mKm�r~±� 

Ç³r��°¾zg�n®h�Ksr¾�,È²¾IL±�����������ūƺƾƹŤ�ǄǏƇǂŮ�Ǉ�ūƽʩŤ�ǄǐũǂŮ��¬����ÈÆ/yK�UL/�¾ªPW�r/X�m
¬��¶¾®ª��µs´g� 

�`±�Çr�X²�mLO?Èª��°¾zg�,Ç�����������ʹƽʮƊŤ�ŭƽǈź�ʹǆƲƭ�ʹǁťũƽ��]�¬_rX�,���m´/®h
Çq´¢}�¨��©K´OK�³�ÈWK´ª����¬���¯L¸¾¡�¶zyD� 

×r�X²��`±�°¾zg�,×mLO?�Èª����ÈO�LW��ŬŤŗťůƮůƊŤ�ǄƹťƊƄ��¬���ÈO�L±� 

Çr�X²��`±�°¾zg�,ÇmLO?�Èª������������ūǐƽʮƨƊʫŤ�ūƨƹǇƁƹŤ�ǄƨƲƭ�Ǉ�ǄƨǐƲƮƹŤ�ūǏʭǇ�Ͷƭ�ŬťƊŤƄƀ��]����
¬���r¢�W�r~±� 

Çr�X²��`±�°¾zg�,ÇmLO?�Èª������������ƿťƋǁŤ�ƯǈƲź�Ǉ�ʹǂǏƀ�ŭƽǈź��¬���|±Km�¯K´�qK�� �
°zg�n®h�,È�`±�����������ƻʮƨƊʫŤ�΄ŢŤƅƎ�ŸƅƎ�Ͷƭ�ƻʮƹŤ�ƅǅŤǈŶ��]���,��¬X/�·�QL/c�,���

U³r¾O��¼Or�©K�YKrX©K�>L¾gE�qKm� 

http://www.jf.isca.ac.ir


ʴʹʶ˨ ˨

 

www.jf.isca.ac.ir 

yL
²}
sLO

È�
±LPÈ�

�´�
g

È�
¸�
��³

È��
qL¾�

�l
}

È�
l~

W�q
m

�
¾

�
�
kK�
U
KsL
`

 

n¾®g�,ÈÆ��- 3̄ L®½K�,qL½n²�yK�-×n¸�,Ung³�����������UKsL/`�¯m´/O�n/}K�L½��kK�ÈyqrO
×r½t�W�xPg�UKsL`�|·L¡�¯´±L��´WrS�qm�°¾·´W�µtO�qm�×n�±�×Kt_�³��Æ}���¶L²ª��

ɒŚƄ��ɓɔťƗƱ�ɒŤƄŘ�Ŭťƣƹťƛƽ�,�����������,�������� �
GRL�����������MFU����������������� 

m´®h�n¾y�,Çm³r·L}�È®}L·�����������ǄůƋǏťŨ�ŤƇŶ�ǄƲƭ�ǉťǅ��¯Kr¸W���r~±�¯Kt¾��rXz¥mKm� 

m´®h�n¾y�,Çm³r·L}�È®}L·������������Ūƅƒťƣƽ�ūǐǆƲƭ�ŬŤŗŤƅƱ�]����¬����¶/����qL�®©K�¹rIKm
ÈÆyK� 

m´/®h�,µmKs�«´/¾��-°¾/zg�,qLPW�ÈP¾Pg-¯L®¾S�,È�Krc�È½L®·�����������È/WKo�V/Kr¡�È/yqrO
UKsL`�qm�¯Lz±K�È�L/®X_K��´/�g�sK�V/¾³rh�×L·��ƯǈƨƲź�ͳƹťƨƣŮ�µq³m�,�qL®/}�,�µ��,

���������� 

mLKm���h�È���n¾y�,Çmt½�����������ǄƲƭ�ƁƢŤǈƱ��]�¬·msK³m�QLc�,���¯Kr¸W���r/~±�t¡r
ÈÆyK�«´ª�� 

� �
� �� �

http://www.jf.isca.ac.ir


ʴʹʷ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

References 

¶$PLOL��=��$����������Masalik al-Afham ila Tanqih Sharayi� al-Islam �9RO�������4RP��$O-
Ma�arif al-Islamiyyah. [In Arabic] 

Abi, F. (������� Kashf al-rumuz fi sharh Mukhtasar al-Nafiʿ �9RO�� ��� �UG� HG���� 4RP��
Islamic Publications Office. [In Arabic] 

Abu al-+XVD\Q�� $�� �������� Muʿjam maqayis al-lughah �9RO�� ���� 4RP�� ,VODPLF�
Propagation Office of the Seminary of Qom. [In Arabic] 

Ardabili, A. E�� 0�� ��������Majmaʿ al-fa�ida wa al-burhan fi sharh Irshad al-adhhan 
�9RO�������4RP��,VODPLF�3XEOLFDWLRQV�2ˬFH��>,Q�$UDELF@ 

%DKMDW��0��7����������Istiftaʾat �9RO������4RP��'DIWDU-e Marjaʿ. [In Arabic] 

(OKDP��*���	�%RUKDQL��0����������An Introduction to General Criminal Law: Crime and 
Criminal ��WK�HG����7HKUDQ��1DVKU�0L]DQ��>,Q�3HUVLDQ@ 

Fayyumi, A. b. M. M. (n.d.). Al-Misbah al-Munir fi Gharib al-Sharh al-Kabir lil-Rafi�i 
�9RO������4RP��'DU�DO-Rida Publications. [In Arabic] 

+DHUL��6��$��0��7�� ��������Riyad al-Masa'il �9RO�������4RP��$O�DO-Bayt Institute. [In 
Arabic] 

+DML�'HKDEDGL��0��$���	�*KDGHULQLD��0�� ��������)RXQGDWLRQV��FRQVHTXHQFHV�� DQG�
challenges of the offender�s right to determine their own fate in criminal 
proceedings. Islamic Law, ��������pp. ��������>,Q�3HUVLDQ@ 

+DVKHPL�6KDKURXGL��6��0����������Bayistahha-ye fiqh-i jaza. Tehran: Nashr Mizan � 
Dadgostar. [In Persian] 

+DVKHPL�6KDKURXGL��6��0����������Qira�at fiqhiyyah mu�asirah �9RO������4RP��'D·LUDW�
al-Ma�arif Fiqh Islami. [In Arabic] 

Hilli, H. <��$�� ��������Mukhtalaf al-Shi�a fi Ahkam al-Shari�a �9RO������QG�HG����4RP��
Islamic Publications Office. [In Arabic] 

+RPDHL� &KHUDJKL�� 3��� +DELEL� 7DEDU�� +��� 	� 4D\\XP]DGHK�� 0�� �������� $Q�
Investigation into the Inherent Dignity of Human Beings in Punishments 
Involving Deprivation of Social Rights. Ta�ali-ye Huquq, ������pp. ������� >,Q�
Persian] 

http://www.jf.isca.ac.ir


ʴʹʸ˨ ˨

 

www.jf.isca.ac.ir 

yL
²}
sLO

È�
±LPÈ�

�´�
g

È�
¸�
��³

È��
qL¾�

�l
}

È�
l~

W�q
m

�
¾

�
�
kK�
U
KsL
`

 

+XUU� ¶$PLOL��0��E��+�� ��������Wasa�il al-Shi�a �9RO�������4RP��$O�DO-Bayt Institute. 
[In Arabic] 

,VIDKDQL��)��+LQGL�0��E��+����������Kashf al-litham wa al-ibham ʿan qawaʿid al-ahkam 
�9RO�������4RP��,VODPLF�3XEOLFDWLRQV�2ˬFH��>,Q�$UDELF@ 

,VIDKDQL��+����������Mufradat alfaz al-Qur�an. Lebanon, Syria: Dar al-ʿIlm, al-Dar al-
Shamiyya. [In Arabic] 

-DIDUL�� 0�� 7�� �������� Rasa�il fiqhî ��VW� HG���� 7HKUDQ�� .eramat Publications. [In 
Persian] 

-DODOL�� $��� 	� 0DOGDU�� 0�� +�� �������� (QVXULQJ� KXPDQ� GLJQLW\� RI� R˲HQGHUV� LQ�
sentencing in light of the European Court of Human Rights jurisprudence. 
Public Law Research, ��������pp. ���������>,Q�3HUVLDQ@ 

-DYDGL� $PROL�� $�� �������� Soroush-e Hedayat �9RO�� ���� 4RP�� (VUD� 3XEOLFDWLRQV�� >,Q�
Persian] 

JoKDUL��,�����������Al-Sihah � Taj al-lughah wa sihah al-�Arabiyyah. Beirut: Dar al-ʿIlm 
lil-Malayin. [In Arabic] 

.KZDQVDUL��6��$��<����������Jami� al-Madarek fi Sharh Mukhtasar al-Nafi� �9RO������QG�
ed.). Qom: Isma�iliyan Institute. [In Arabic] 

.XOD\QL�� 0�� E�� <�� �������� Al-Kafi �9RO�� ��� �WK� HG���� 7HKUDQ�� 'DU� DO-Kutub al-
Islamiyyah. [In Arabic] 

/DQNDUDQL��0��)��0����������Tafsil al-shari�a fi sharh Tahrir al-wasilah � Hudud. Qom: 
Jurisprudential Center for Pure Imams. [In Arabic] 

Lankarani, M. F. M. (n.d.). Jami� al-masa�il �9RO�������WK�HG����4RP��$PLU�4DODP��>,Q�
Persian] 

0DNDUHP�6KLUD]L��1����������Kitab al-nikah �9RO������4RP��,PDP�$OL�LEQ�$EL�7DOLE 
School. [In Arabic] 

0DNDUHP�6KLUD]L��1�� �������� Istifta�at jadid �9RO�� ��� �QG�HG���� 4RP�� ,PDP�$OL� LEQ�
Abi Talib School. [In Arabic] 

0D]DQGDUDQL�� $�� $�� 6�� �������� Dalil-i Tahrir al-wasilah � Vilayat-i faqih ��QG� HG����
Tehran: Institute for Compilation and Publication of Imam Khomeini�s 
Works. [In Persian] 

http://www.jf.isca.ac.ir


ʴʹʹ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

Mesbah <D]GL��0�� 7�� ��������Theory of Legal Islam  �9RO�� ��� �WK� HG���� 4RP�� ,PDP�
Khomeini Educational and Research Institute. [In Persian] 

0LU� 0RKDPPDG� 6DGHJKL�� +�� �������� *HQHUDO� &ULPLQDO� /DZ� � ��QG� HG���� 7HKUDQ��
Dadgostar Publications. [In Persian] 

Mohammadian, $�� ��������$UWLFOH�����RI� WKH�&RQVWLWXWLRQ�DQG�WKH�)HDVLELOLW\�RI�
Issuing a Ruling Based on the Lighter Fatwa. Criminal Law Research Journal, 
�������pp. ���������>,Q�3HUVLDQ@ 

0RQWD]HUL�1DMDIDEDGL��+��$�� ��������Dirasat fi vilayat al-faqih wa fiqh al-dawlah al-
Islamiyyah �9RO������4RP��1DVKU�7DIDNNXU��>,Q�$UDELF@ 

0RQWD]HUL�1DMDIDEDGL��+��$����������Mabani-ye fiqhi-ye hukumat-e Islami �9RO����� ,��
Salavati & A. Shakuri, Trans.). Qom: Mu�assisah Keyhan. [In Persian] 

0RQWD]HUL� 1DMDIDEDGL�� +�� $�� �������� Hukumah dini wa huquq-i insan. Qom: 
Arghavan-e Danesh. [In Persian] 

Montazeri Najafabadi, H. A. (n.d.). Risalah istifta�at. Qom. [In Persian] 

Monti-1HMDG�� 6�� �������� 6WDQGDUGV� IRU� 0HDVXULQJ� 1HJOLJHQFH�� 3HUVRQDO� RU�
Objective Criterion? Medical Law Journal, ������pp. ���������>,Q�3HUVLDQ@ 

0XKDTTLT� +LOOL�� 1�� -�� E�� +DVDQ�� �������� Sharayi� al-Islam fi masa�il al-halal wa al-
haram �9RO������QG�HG����4RP��0X·DVVLVDK�,VPD¶LOL\DQ��>,Q�$UDELF@ 

Musawi Bojnourdi�� 6�� 0�� E�� +DVDQ�� �������� Qawa�id fiqhiyyah �9RO�� ��� �UG� HG����
Tehran: �Uruj Institute. [In Arabic] 

0XVDZL�*ROSD\HJDQL�� 6��0��5�� ��������Al-Durr al-manzud fi ahkam al-hudud (Vols. 
������4RP��'DU�DO-Qur�an al-Karim. [In Arabic] 

Musawi Khoei, S. A. Q. (n.d.). Al-makasib � Misbah al-fiqahah. n.p. [In Arabic] 

Musawi Khui, S. $��4����������Mabani takmilat al-minhaj �9RO�������4RP��0X·DVVDVDW�
Ihya� Athar al-Imam al-Khoei. [In Arabic] 

1D·LQL�� 0�� 0�� +�� *�� �������� Tanbih al-ummah wa tanzih al-millah. Qom: Islamic 
Propagation Office of Qom. [In Arabic] 

http://www.jf.isca.ac.ir


ʴʹʺ˨ ˨

 

www.jf.isca.ac.ir 

yL
²}
sLO

È�
±LPÈ�

�´�
g

È�
¸�
��³

È��
qL¾�

�l
}

È�
l~

W�q
m

�
¾

�
�
kK�
U
KsL
`

 

1DMD˨��0�� +�� �������� Jawahir al-kalam fi sharh Sharayi� al-Islam �9ROV�� ������� �WK�
ed.). Beirut: Dar Ihya� al-Turath al-�Arabi. [In Arabic] 

4XPPL��0��0����������The Foundations of Tahrir al-Wasilah � Book of Hudud. Tehran: 
Institute for Compilation and Publication of Imam Khomeini�s Works. [In 
Persian] 

6DGU��6��0����������Beyond Jurisprudence. Beirut: Dar al-Adwa�. [In Arabic] 

6D˨� *ROSD\HJDQL�� /�� �������� Jami� al-Ahkam �9RO�� ��� �WK� HG���� 4RP�� +D]UDW�
Ma�sumeh Publications. [In Arabic] 

Safi Golpayegani, L. (n.d.). Al-Ta�zir: Its Rulings and Limits. [In Arabic] 

6DKLE� LEQ� ¶$EEDG�� ,��%��$�� ��������Al-Muhit fi al-Lughah �9RO�� ����%HLUXW�� ¶$ODP�DO-
Kitab. [In Arabic] 

6DULNKDQL�� $���	�0LU]DHL�0RJKDGGDP��0�� �������� *UDGXDO� UHWULEXWLRQ� LQ� FULPHV�
short of killing. Biannual Journal of Criminal Law Teachings, �������pp. ������>,Q�
Persian] 

6KDPV�1DWHUL��0��(���.DODQWDUL��+��5���=DUH·��(���	�5L\D]DW��=����������Commentary on 
the Penal Code ��QG�HG����7HKUDQ��0L]DQ��>,Q�3HUVLDQ@ 

6KXEDLUL�=DQMDQL��6��0����������Kitab al-Nikah �9RO������4RP��5DD\�3DUGD]�Research 
Institute. [In Arabic] 

6KXVKWDUL�� 6��0��+��0�� ��������New Perspectives in Law �9RO�� ��� �QG� HG���� 7HKUDQ��
Mizan. [In Persian] 

7XVL��0��E��+����������Tahdhib al-Ahkam �9RO�������WK�HG����7HKUDQ��'DU�DO-Kutub al-
Islamiyyah. [In Arabic] 

Vahdat, M., EsIDQGLDU��,���	�*KRODPL��+����������([DPLQLQJ�WKH�/HVVHU�RU�*UHDWHU�
Severity of Flogging and Monetary Fines in the Crime of Insult in Light of 
the Law on Reducing Discretionary Imprisonment Sentences. Ray (Judicial 
Opinion Studies), �������� pp. ������� https���GRL�RUJ����������MFU������������. 
�����>,Q�3HUVLDQ@ 

<D]GL�� 6�� 0�� �������� Qawa�id fiqh �9RO�� ��� ��WK� HG���� 7HKUDQ�� The Center for 
Publications of Islamic Sciences. [In Arabic] 

http://www.jf.isca.ac.ir


ʴʹʻ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

=DQMDQL��$��$�� ��������Political Jurisprudence �9RO������WK�HG����7HKUDQ��$PLU�Kabir. 
[In Persian] 

=XEDLGL�+DQD˨��6��0��0����������Taj al-�Arus min Jawahir al-Qamus �9RO������%HLUXW��
Dar al-Fikr. [In Arabic] 

 

http://www.jf.isca.ac.ir


www.jf.isca.ac.ir

äķʭ˙Ąċù˨āťŘĐăˉ˨ãĖÞă˨ŗ˨ãĕĚâŊŗ˨ōŞŕʭŀŎ˨äńŞþİă˨˛ŞŋĐă˨äķʭ˙Ąċù˨ĕĚį˨ŌŘŖŀŎ˨ʭý˨ãĚá˨ ˨

A Critical Analysis of the Legal Requirements for Witness 
Testimony in Light of Social Transformations: A Comparative 

Examination of the Concepts of Vagrancy and 
Begging in Relation to Social Exclusion

Fatemeh Najibzadeh1            

1. PhD Candidate, Department of Jurisprudence and Principles of Islamic Law, Ferdowsi 

University of Mashhad, Mashhad, Iran (Corresponding Author)

Email: fatemeh.najibzadeh@mail.um.ac.ir

2. Assistant Professor, Department of Private

Islamic Azad University, Malard Branch, Tehran, Iran

Email: moein.gh.alipour@ut.ac.ir; 

Abstract 
Article 177 of the 2013 Islamic Penal Code considers �non

begging� and �non-vagrancy� as prerequisites for accepting witness 

testimony. However, these two conditions have faced serious challenges in 

light of recent social developments in Iran, particularly from rational and 

legal perspectives. This study aims to re

jurisprudential, social, and legal lenses and to provide a foundational basis 

for legislative reform. Using a descriptive

on library resources and data from fiqh software, the findings indicate that 

the concepts of �beggar� and �vagrant� require redefinition in
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 Islamic Penal Code considers �non-engagement in 

prerequisites for accepting witness 

testimony. However, these two conditions have faced serious challenges in 

light of recent social developments in Iran, particularly from rational and 

legal perspectives. This study aims to re-examine these concepts through 

jurisprudential, social, and legal lenses and to provide a foundational basis 

for legislative reform. Using a descriptive-analytical method and relying 

on library resources and data from fiqh software, the findings indicate that 

� and �vagrant� require redefinition in contemporary 

                                                          � �
A critical analysis of the legal requirements for 

witness testimony in light of social transformations: A comparative examination of the concepts of 

vagrancy and begging in relation to social exclusion. Journal of Fiqh, 31(120), pp. 169-201. [In 

: Islamic Propagation Office of the Seminary of Qom (Islamic Sciences and Culture 

: Research Article 

Accepted: 2025/04/14Published online: 2025/05/10 

http://www.jf.isca.ac.ir
https://doi.org/10.22081/jf.2025.69117.2806
http://www.jf.isca.ac.ir


ʴʺʳ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

social discourse. Only individuals who adopt begging as a profession and a 

means of livelihood should be excluded from being witnesses�not those 

who resort to it temporarily or out of necessity. Moreover, vagrancy can 

only be defined when three indicators�homelessness, unemployment, 

and reliance on wandering for survival�are simultaneously present. 

Ultimately, applying these labels to �socially excluded individuals� without 

precise differentiation not only contradicts principles of justice and the 

strict interpretation of criminal law but also complicates the process of 

proving guilt and paves the way for injustice in the target society. 

Keywords 
Article 177 of the Islamic Penal Code, beggar, vagrant, hand-to-mouth 

seeker, socially excluded individuals. 
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ŔŋøĠŎ˨čĚį 

�µmL�wLyKrO�����ÈÆyK�UKsL`�¯´±L�������n/½LO�UmL¸/}�×KmK�¯Ls�qm�n·L}�,¯Kr½K
n}LO�KqKm�Kq�r½s��½Kr}���qm�¯m´/P±��/�²½o�,n/©´�UqL/¸��,V©Kn/��,¯L/®½K�,¨/���,�´/ªO

È¢½�L½�°¾�r��LO�V´�k�°X}Kn±�,�´�´�¯m´P±�mr¦©³�,×n¢W�¶O�§L�X}K�«n��,L¸±?�sK��
�µmL�qm�qKp¦±´±L���Æ�����M´/��ÈÆ/yK�UKsL/`�¯´±L/��������L®X/yK�«n/��qm

�¯L/~±�È�´/±�¶/O�µn½nS�³m�°½K���K³�qm�¶¡�VyK�¯?�mr¦©³�³�×n¢X�mr��UmL¸}����µn/²·m
m��/�±�L/½���/��V/Æ��V/yK�°/¢®�³�µm´/O�mr/��×mL/�X�K�³�È�L®X_K�ULP[�«n��q

�m´¸/}�UmL¸/}�¶/¡L`±?sK�³�m´}�È�ªW�È½L���³�È�´�g�¨ILz�qm�µv½³�¶O�mr��V¾�l}
¶O��sK�¶/¡�×mKr�K�UmL¸}�{r½pS�³�VyK�¬¡Lh�qm�ULP[K�ÈyLyK�×L·qKtOK�sK�È¢½�¯K´²�

�È½L���¬Xz¾y�qLPX�K�rO�VyK�°¢®�,n±qKm�ÈO´ª�L±�V¾��³�×mL�X�K�L½�È�L®X_K��Lh©
_�°½K�sK�³�mqKp¦O�È�²�r¾[BWÈ®±��/�K³��L®XyK�mq´�¯L~½K�UmL¸}�V¸��°¾/²d®·�³�m´/}

��/�K³�µmL�X/yK�>´/y�mq´�,×mL�X�K�×L·sL¾±�¨¾©m�¶O�VyK�°¢®�VyK�×n¢X�¶¡�×mr�
�¨/¾©m�m´/k�t/¾±�r/K�°/½K�¶/¡�n/±tO�V/yqmL±�UmL¸/}�¶/O�Vym�È�©LP�V�L½qm�LO�³�µn}

VyK�mKr�K�sK�¶Xym�°½K�UmL¸}��L®XyK�«n��rO�È��L���qm��³r/}�°/½K��¶/O�¯L/s�qp/¥
��½r/y�UKr¾¾�W�¶¡�×s³rK��K´_�qm�-VyK�µn}�¨½nPW�¯L±Kn�´�g�³�L¸����ÆXkK�mqK´

µmrXz¥�³�È�¶Or`W�Kq�×K��qm�³�µn}mr��¶�L_�sK��ªXl�¨½Åm�¶O�mKr�K�sK�È·³r¥�,n²¡
¶�P��È�qKr��È�L®X_K�°½m³r��«L±�¶O�¶�L_�sK�×n½n_�×K��VyK�°¢®�mKr�K�°½K�,n±r¾¥
�K³�qm�qm�ÈIL/�gK��½Kr}�LO��OL�W�«n��¨¾©m�¶O�LK�,n²}LO�¶X}Km�Kq�UmL¸}�×KmK�¯L¢K��

m´~±�¶X�r½pS�¯L~WmL¸}�,¯´±L���¶ªJz��¯Kr/½K�È/ª���¶�L_�³�È½L���«L�±�×³q�|¾S�¶¡�×K
�qKr/��×n/¢X�L/½�mr¦©³�¯K´²��¨½o�È�L®X_K�¯L¥n}mr��¶®·�L½?�¶¡�VyK�°½K�mqKm�qKr�

È�¶O�.n±r¾¥�L¡�§L\�q´�°Wq��×³B/�³�°¢/z�°X/}Kn±�V/ª��¶/O�¶/¡�×r_L/¸�L½�MK´k
È�ry�¯LOL¾k�qm�×qLcL±�×³q�sK�Kq�ÈWn�NyL²�¶O�,n²¡�È�¶XkL²}�mr¦©³�¯K´²���.m´/}

ÈO�mr��L½�È�Kp/��VyK´kqm�«mr�sK�È·L¥�¶¡�È±L®±Lk��qKr/��×n/¢X�¯K´/²��¨/½o�n/²¡
È�È�¾�´W�×mr¢½³q�LO�r�Lg�|·³vS�.mr¾¥�O�¶�_Kr�³�Èª¾ªhW¶±LlOLX¡��OL²�¶��¶O�,×K

¶O�³�¶/XkKmrS�m´¸/}�UmL¸/}�ÈPª/y��½Kr}�ÈyqrO��°½m³r/��¯K´/²�� /¾¢�W�Uq³r/�
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È�¯L½n¢X�³�¯Kmr¦©³�sK�È�L®X_K�msKmrS��¯?sK� ¾¢�W�°½K��r/·�¶/¡�mqKm�V¾®·K�V¸_
È®±�Kq�È�L®X_K�µn}mr��¶O�¯K´W�mr¡�M´zh�×n¢X�L½�mr¦©³�È¥mLy���°/½K�sK�×qL¾zO

½Åm�¶O�mKr�K�³�È�L/®X_K�V©Kn/��,È¦²·r������,×mL�X�K�UÆ¢~�¶ª®_sK�È�ªXl�¨
µn}mr��¶�L_�sK�,��´L±�Ur_L¸�ÈXg�L½��sK�µ³r/¥�°/½K�¶/¢²½K�¶/O�¶_´W�LO�È½´y�sK�,n±K

�V/¾®·K�sK�¯L/±?��´/�g�³��½Kr/}�¶/O�¶/_´W�,n²X/z·�È±³t��¶O�³q�È±´²¡�¶�L_�qm�,mKr�K
µv½³�VyK�qKmq´krO�×K��¯?�ÈS�qm��¾�hW�°½K��{r½p/S�¯L/¢K�,qL/¢·Kq�¶/IKqK�LO�¶¡�VyK

�¶/�L_�³�È½L/���«L�±�qm�,È��K³�¯L½n¢X�³�¯Kmr¦©³�¯K´²��sK�Kn_�Kq�°½m³r��UmL¸}
msLy�¬·Kr�����³r/}�×³L/¡K³�¶/O�0Æ�X/z�¶/¡�×mq´/�,r[K�°½K�|·³vS�¶²¾~¾S�ÈyqrO�qm

O�¶XkKmrS�¯Kmr¦©³�³�¯L½n¢X�sK�È�L®X_K�°½m³r�� ¾¢�W�mr¢½³q�LO�n·L}�V�L½�,n}L
�È/yqrO�,n±qKm�ÈWL¡rX~�|·³vS�°½K�LO�ZhO�UL¾ª¡�L½�UL¾It_�qm�¶¡�×mqK´�LK�,n~±

n}��|·³vS�sK�ÈkrO��¨/¾ªhW�¯Kr/½K��´/�g�³�¶/���r/�²�sK�Kq�m´¸/}�«L/¢gK�³��½Kr}�L·
µmr¡�¶XkKmrT±�È�L®X_K�°½m³r�� ¾¢�W�¶ªJz�¶O�LK�n±K��n/±K��,mr/`��������r/¦½m�È/krO

ÈWL/P[K�{sqK�¶/O�¶XkKmrS�n·L/}�V©Kn/��¶/O��´/Or�Z/gLP�³�UmL¸/}��L/¸±?�qm�L/K�,n/±K
¯´±L��mr¢½³q��È/yqrO�¶/�L_�sK�¯L¥n/}mr��³�¯Kmr¦©³�,¯L½n¢X��½Kr}�¶O�VPz±�qKp¥
�VyK�µn~±�kr�È�,�������|·³vS�¶XkKmrS�m´¸}��½Kr}�¶O�t¾±�È½L·��×mr/¦©³�«n/��LK�,n±K

¶O�Kq�×n¢W�¶O�§L�X}K�«n��³��Xz��r}�¯K´²�µmKn±�qKr/��¶_´W�mq´�¨��n/±K�/gq¾¬�n/±³L¸±×�,

��������³�×mr/¦©³�µqL/Oqm�È\gLP�³�µn}�ÈyqrO�n·L}���L²��qL�W�,UL�©L��ÈkrO�qm
×n¢W��«L/`±K�È�L/®X_K�°½m³r/��sK�«´/¸��³m�°/½K� ¾¢�W�LK�,VyK�µn}�er��×r¥

µqL_K�¯Kn·L}�¨���rO�rX~¾O�³�¶X�r¦±��V/yK�µn/}�t¡r®W�×K�/y¾µL�O/¾n×�r¡·L/~±LÈ�,������-
|·³vS�,°¾²d®·�µmr¡�ÈyqrO�Kq�¯L½n¢X��½Kr}�¶¡�È½L·��sK�qL[?�r½Ly�LO�¶z½L��qm�,n±K

��/ªXl�r¾/yL�W�¶/O�°XkKmr/S�sK�¯L²d®·�LK�,n±qKm�×rX¸O�V¾��³��½Kr}�°½K�r¾z�W�r�±
×n¢W�³�×mr¦©³�µmr¡�×qKmm´k�È�L®X_K�°½m³r��LO�L¸±?��LPWqK�³�×r¥��n/±K�gq¾/®È��³

m´/®h×�,��������È�L®X_K�°½m³r��¯K´²�� ¾¢�W�qm�|·³vS�°½K�×q³?´±�,wLyK�°½K�rO
VyK�¯L½n¢X�³�¯Kmr¦©³�sK��¯´±L��mr¢½³q�,LXyKq�°½K�qm��UmL¸/}�qL/PX�K�¶/O�VPz±�qKp¥

�V/½L¸±�qm�¶/¡�È�´/�´�,V/yK�¶X�r¥�qKr��ÈyqrO�³�n�±�mq´�¶�L_�mKr�K�sK�µ³r¥�°½K
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È�³�°¾±K´//��m´//P¸O�¶//O�r//`²�n//±K´W��L//O�´//z®·�,m´¸//}��½Kr//}�sKr//gK�qm�È½L//���¶//½³q
È±´¥r¥m�m´}�¯Kr½K�¶�L_�È�L®X_K�×L·.� �

ʴ˨
ŌŘŖŀŎ˨äğʭŒģ˨ ˨
ʴ	˨ʴ˨
Ėŕʭģ˨ ˨

È�r/Pk�È/����Èª/�K�³���L/��×r/Pk�r/O�¶¡�VyK�È�l}�n·L}��r/O�³K�UmL¸/}�³�n/·m
�mqKm�V©Åm�³K�«Æ�K�³�¬ª��³�q´�g��°OKq´�²�,����]�,�����,�������ÈgÆ�/�K�×L/²��qm

�n·L}�È�UmL¸/}�×r/K�¶/O�VPz±�¶¡�Èz¡�sK�VyK�UqLP���UmL¸/}�×KmK�µK´/k�,n/·m
��Æ/�K�¯?�sK�³�µm´/®±�wLzgK�Kq�UmL¸}��´�´�È²�½�,UmL¸}�¨®hW�µK´k�n}LO�µmr¡

VyK�µmr¡�¨�Lg���r��_×�m³r¦²©×�,�������,�������

ʴ	˨ʵ˨
ãĖÞă˨ãĚá˨ ˨

´/O�¨IL/y�×L/²��¶/O�× 6n¢�¶®ª¡�sK�¶X�r¥rO�ÈOr��V�©� ½�×n¢W�µuK³�×mr/��³�µm
�mqKm�mL½s�VyK´kqm�rO�qKr�K�¶¡�VyK�_L�kÈO�,È�LW���,������¶~½q�sK�o´kB�³�×n¡���¶/O

�VyK�VOÆ��×L²��·Kr�/¾n×�,����]�,�����,�����,§ 6́ /zW�,¨IL/y�UL/®ª¡�,Mr��¯LOs�qm�,
¶O�×n//¢X�×L//²��qm�t//¾±�>Kn`X//yK�³�§ 6́ //zX��V//yK�¶//X�qqL¡�®g//¾r×//O�,È�L//W]�,����,�����-

°OK�,q´�²�����]�,�����,������� �

ʴ	˨ʶ˨
ãĕĚâŊŗ˨ ˨

ÈO�,È¥qK³?�È²��¶O�×mr¦©³�ÈO�³�×qL/¡��V/yK�È±L/®±Lk��,Kn/l·m����]�,����,�������
�¯K´²��LO�¯?�sK�°¾²d®·�mr~X���n/�L��¶/¡�È/�l}�È/²�½�,V/yK�µn}�mL½�×´�©�¯´X�qm

È��n/·�¯³n/O�È¥n/±s�¶/O�«Kn/�K�,�l/~�¨�/}�¯³n/O�³�µm´O�×³B�³�°¢z��n/½L®±
��qLXl�,r®����]�,�����,������ �

ʴ	˨ʷ˨
Ŕý˨˛÷ʭğ˨ľÝ˨ ˨

µs´/½qm�³�r¦/~yrS�,×n¢X�,Kn¥�,r¾���×L²��¶O�V�©�qm��¡�¶O�¨ILy��¶/¡�µm´/O�r¥

http://www.jf.isca.ac.ir


ʴʺʹ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

¶//yL¡�È//Xg�n//}LO�¶X//}Kn±�t//¾±�È½Kn//¥�×���¯K´//²��L//O�×n//¢X�È//¸���¯´//X�sK�È//krO�qm� �
��/¡�¶/O�¨ILy��È�¶XkL²/}�¶/O�¶/¡�V/yK�È/�l}��/¡�¶/O�¨IL/y�,m´/}��qr/¢�UL��m� �

Kr¦½m�sKÈ�¶XkL²/}�È½Kn/¥�¶/�rg�¶/O�«mr/�mL/g?�°¾O�qm�³�µm´®±�Nª��Kq�È©L�¯��m´/}� �
È�V/�L½qm�Kq�È©L/�¯Kr/¦½m�sK�m´/k�¯LX/ym�LO�³�n/²¡���/�Kr±È�,����]�,�����,���I´/k�-È�,

����]�,������,������ �

ʴ	˨ʸ˨
äķʭ˙Ąċù˨ŐŰĕŗĚİŎ˨ ˨

ÈO�×³q�sK�¯n±Kq�È²��¶O�V�©�qm�mr���VyK�È½L²X�K�r�½hÈ�,����]�,����,�������µn½nS
xSK³�L½�È�L®X_K�mr��¶�L_�qm�ÈgÆ��K�È�L®X_K�È¥ms�¶/O�¶/¡�V/yK�ÈXkL²/}��¯K´²�

È�mL/½�¯?�sK�È�L/®X_K�¨/��� ½�¶�L_�¬/ª��r/�²�sK�,m´/}��,È�L/®X_K�mr/��È/yL²}
VyK�µn±³r~¾S�È�L®X_K�Vzz¥�sK�×n�On²c�×n²½?r���Silver, 2006, p.28��� �

�¾��¨L/}�¶�L_�°½m³r��È/�ªXl�×L/·�¶/ª®_sK�V/yK�mKr/�K�sK���³�¯L¥mq´l©L/y
�r��,¯Å´ª���,MK´/k�°WqL/¡�,qL/®¾O�³�µmL/X�KqL¡sK�¯Kr¥qL/¡�,qn/l�mK´�¯L¥n²²¡

qKs?��r��qm�¯L¡m´¡�³�°½r_L¸��Saunders and Tsumori, 2002��� �

ʵ˨
äķʭ˙Ąċù˨ĕĚį˨ęʭćí˨ŗ˨˛ŎùŘķ˨˨ ˨
��L/®X_K�qm�V¡qL/~�wL/zgK�mr/��¶¡�VyK�ÈX©Lg��L®X_K�sK�¯n}�mr��sK�³�¶X/}Kn±�Kq

µqL²¡�¶�L_�È�×r¾¥�n²¡���¨/K´��qm�¶/~½q�¶/¡�V/yK�×n/�On²c�È´/¸��µn/½nS�°/½K
�³�È//}s´?�,È//yL¾y�,×mL//�X�K�,È//¦²·r��,È�L//®X_K��//ªXl����¶O�³�mqKm�Uq´//���×L·

È�Kn¾S�m´®±�¶�L_�qm�È�ªXl��n²¡��,È±Lr¡�����È�L��-����,mKv±������� �
¾s�qm�«ÆyK�V©Lyq�r¦½m�×´y�sK�×³L/z�UL±L¢K�mL`½K�,È�L®X_K�V©Kn��°¾BW�¶²

�³�È/yL¾y�³�È½L/���³�ÈP·p�³�È�L®X_K�ULL��§L�}K��g�,×mKs?�,V¾¢©L�qm�È±´±L�
¶O�¶�rg�³�¨�}�³�r²·�Nz¡�³�¬ª�W�³�¬¾ª�W��g�³�ÈL�±��¶/®·�×Kr/O�¶½´/z©K�Èª��Uq´�

�V/yK�«mr�r/¸�×�,����]�,���/��,��������µmL/¾S�r/¥K�§L/g�V©Kn/��×sL/y��qm�È�L/®X_K
¶�L_�¶O³q���±�LO�×K�È�mKr/�K�V/¾´ª��³�V/¾³rh�¶/O�r`²�m´}�³q��mmr/¥�r/¸�×�,
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����]�,�����,�����È�È±Å´��V¾³rh�¶`¾X±qm�³���xSK³�n±K´W��sK�mr��³�È�L®X_K�È¥ms
n}LO�¶X}Km�µKr®·�¶O�Kq�¶�L_�� �

°½K�¶O�¶_´W�LO�¶/P²_��X/l�È�L®X_K�mr��¶¡�mL/�X�K�³�×mL/�×L·�mKr/�K�È¥n/±s�×
�VyK��LPWqK�qm�È�®_�È¥n±s�sK�È�ªXl�mL�OK�LO�¶¢ªO�Vz¾±��L�È��,q´/S�¯ÅK³L/y�³�mKv±�����-

±Lr¡È�,������m´}�¶XkKmrS�mL�OK�°½K�sK� ½�r·�¶O�0Æ�Xz�VyK�rX¸O�³�� �

ʵ	˨ʴ˨
ãĕʭĨĄŃù˨˛ŎùŘķ˨ ˨

V/�r��,È©L/��OL/²�¶/O�È/yrXym�«n/��×L²��¶O�×mL�X�K�n�4 O�qm�È�L®X_K�mr��·�×L
VyK�È´®��ULnk�³�Èª�}��¶/O�,n±qKm�qKr��V¾��³�°½K�qm�¶¡�×mKr�K��L/O�§´/®��q´�

�qm�È±K´WL//±�³�È¥n//±s�¶//¾©³K�×L//·sL¾±�°¾B//W�qm�È½L//±K´W�«n//��,×qL//¢¾O�r//¾�±�ÈWÆ¢//~
µr¸O�n²Xz·�¶_K´�È}s´?�³�ÈX}Kn¸O�ULnk�sK�×n²��¶/±�×mL/�X�K�V¾³rh�°½K��L¸²W

BW�VhW�Kq�L¸±?�È¥n±s�V¾�¾¡È�qKr��r¾[�È�¶¢ªO�,n·m�¶krc�mL`½K�¶O�n±K´W��³�r/���sK�×K
�Kq�ÈX¾�//�³�°¾//²c�n//L¾S�,V//yK�qK´//}m�qL¾//zO�¯?�sK�]³r//k�¶//¡�m´//}�r//`²�×rOKrOL//±� �

È��,×n//?qm�r//���,È±Å´//��×qL//¢¾O�,N//yL²�¨�//}�°X//}Kn±�¯´//c�×mqK´//�qm�¯K´//W
KqL/PX�K�³�UÆ¾¸/zW�¶/O�ÈyrXym�«n��,Èª�}�È²KL±�,°¾½LS�×L·mt®Xym�¯Kn/���³�È©L/�U

¶//�´®`�Èª�Kn//g��,¬©L//y�M?�,V//}Kn¸O�,N//yL²�µL²Sr//y�r//¾�±�È//yLyK�ULn//k�sK�×K
�³�{s´?�����¶/�L_�sK�µn/}mr��mr¾¥�qKr��ÈX¾��³�°¾²c�qm�×mr��r·�¶¡�mr¡�µn·L~
È�È�ªW��mmr¥��Bhalla and Lapeyre, 1998, p. 418; Smith, 2000, pp. 8-9��� �

ʵ	˨ʵ˨
äģěŘŎí˨ŗ˨äâŒŕĚĿ˨˛ŎùŘķ˨ ˨

È�°¾²d®·�È�L®X_K�mr��¤²·r��¶O�ÈyrXym�«n��¶O�n±K´W��UL/�Æ�K�³�{s´/?�,L·
m´}�r`²��UqL¸�n/²±K´X±�V/yK�°¢®�,n²Xz·�«³rh�È¦²·r���OL²�sK�¶¡�×mKr�K��×L/·

n/²²¡�N/z¡�Kq�¶�L_�qm�§L���V¡qL~�×KrO�«sÅ��¶/±�È/¦²·r��V/¾³rh�°/½K��r/O�L¸²W
¯Kr¦½m�LO�¨L�W�×KrO�mKr�K�È½L±K´W�È�r¾[BW�È�¶¢ªO�mqKp¥��L/¸±?�È/¦²·r��V½´·�rO�n±K´W

�mqKp¦O�r[K�t¾±�È�L���,q´S�¯ÅK³Ly�³�mKv±�����,È±Lr¡�-������� �
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ʵ	˨ʶ˨
äķʭ˙Ąċù˨˛ŎùŘķ˨ ˨

È�È�L®X_K�mr��,È�L®X_K�n�4 O�qm��r/`²�¶�L_�¶O��ª�W�xg�|·L¡�³�K³t±K�¶O�n±K´W
m´}��V¾©L���sK�¶¡�×mKr�K�sLO�È/¦²·r��³�È�L®X_K�×L·È��wL/zgK�V/yK�°/¢®�,n/²±L

n²²¡�È¦±L¦¾O�³�È½L¸²W��È�K³t±K�°½K��³�mqKp/¦O�È/�²�r¾[B/W�L/¸±?�È/±K³q�VÆy�rO�n±K´W
�V/yK�°/¢®�mKr�K�°½K�°¾²d®·�-m´}�MKr��K�³�È¥mrz�K�r¾�±�ÈWÆ¢~�s³rO�¶O�r`²

¶¢P}�sK�n²±K´X±�µr¸O�È�L®X_K�ÈX½L®g�×L·�|©Lc�LO�¶ªOL��×KrO�¶¡�n±´}�n²�×L·��È¥n±s
�n²Xz·�×q³r��±Lr¡È�,������� �

ʵ	˨ʷ˨
äğʭŞğ˨˛ŎùŘķ˨ ˨

y�r�²�sK,ÈyL¾��L®X_K�mr�È�yrXym�«n��¨L}È�n±³r¸/}��´�g�¶O×��V¡qL/~�³
?r��qm×L·n²½�®/�W¬¾�×r¾¥�V/yK��LOn/½�y�V¡qL/~�¶/¡�V/}Km�¶/_´WÈ/yL¾��sK�r/WKr�

©L��V¾�×L·�WLOLlX±KÈ��ªXl�§L¢}K�¨L}�³�VyKÈ�©L���sKV¾�×L/·�yÈ/yL¾�È�m´/}��K°/½�
L//·mL¸±�qm�V¡qL//~�³�q´//�g�¨L//}�§L¢//}K×��¶//�L_,È±n//�¯LsL//y�n//²±L�L·×�� �

mr,È�L·mL¸±×�ªh,È�µ³r¥�L·×��²�È�m�³r¦½�¨¢/~W�V/yK�L·��®·KV/¾�²/}µn¾��¯n/}
Kn//�×�µ³r¥�L//·×�yÈ//yL¾�¶//O�¶//�L_��//ªXl�UL//�P��³�³µv½�¯Ls�qm�L//·È½��m´//¡q�¶//¡
mL�X�K×�L½�¯KrhO�L·×�yÈyL¾��L®X_K�³È�³rO�sÈ�,n/²¡�/zOqL¾�V/yÅLO��K°/½��V¡qL/~

È�n±K´W�´�W�¶OV/½�x/g�/�®_�V¡qL/~È�K�³mL/`½��WUKr/¾¾�� /®¡�¶/�L_�qm�V/P\� �
n//²¡��mKr//�K×�µn//}mr��¶//¡�¶//O�,n±K��L//®X_K�V¡qL//~�«n//��wL//zgK�§´//®��q´�È��³
³rhV¾�n±³r¸}��´�g�sK×�O�KqrX~¾��xg�m´k�qmÈ�n/²²¡��¶/�L_�sK�Un/n²ªO�qm�³
µqL²¡�¥×r¾�È�n²²¡�©L���¶O�VyK�°¢®�³V¾�×L·�ªP��sK�MoL¡È�mr¦©³×�W�³×n/¢�×r¥�

�n±sKmrTO�Richardson, 2005, pp. 91-93��� �

ʵ	˨ʸ˨
ŔńİŒŎ˨ŗ˨äİŞĐŎ˨˛ŎùŘķ˨ãù˨ ˨

¶O�,�K´_�sK�×qL¾zO�qm�§Lgqm�×L·q´~¡�qm�µv½³�¨/OL��|lO�,¶�y´W��Kr/���sK�È¸_´W
¶ªh�qm�×r¸}�¯LXyn¾¸W�³�X�È½L/¾�Kr�_��Lk���L²�³�L·µn/}t¡r®�n±K���V¾�/�³�°/½K
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È�Z�LO�¶±L/~±�sK�µmL�X/yK�L/O�¯Kn±³r¸}�r½Ly�¶¡�m´}�VÆ��³�L·��{Æ/W�,�/ªXl�×L/·
µ³r¥�°½K�LO�Kq�m´k�È�L®X_K�¶ª�L��n²²¡�n/²²¡��/�g�L·���È�L/®X_K�mr/��,¶/²¾s�°/½K�qm

VyK�³r¾S�³�¶½LS�¶�©D�³m�¨L}�� �
¶½LS�¶�©D��L}K�È�¾h�mr��¶O��´Or�ÈX½´·�¨ILz�¶OmqKm�µq�� ½�sK�¶/�©D�°/½K��´/y

¶ªh�¯L²¡Ly�¯L¾��LPWqK�×qKr�rO�³�«L�mK�sK��±L�È�rX¥qtO�¶�L_�³�°¾~±r¾���×L·��m´/}
µn/½mL±�N/_´�,r¦½m�×´y�sK�³�È�×mL/��«mr/�³�¯Å´J/z��/y´W�L/¸±?�×qL¦±K�m´/}��

¶±´®±�LO�L�sK�×qL¾zO�N/zcrO�L/O��L/k�¶/��²�L/½�¶/ªh� /½�¶/¡�¬¾Xz·�L²}?�È½L·�L·��³
È�¶XkL²}�È�²�°½³L²��m´/}��N/zcrO�°/½K��mKr/�K�{r½p/S�³�mL/®X�K�mL/`½K�sK��±L/�È±s

È�rX¥qtO�¶�L_�qm���L²�°½K�qm�°¡Ly�m´}�� �
S�¶�©D³r¾��s�����¶OVkLyr½�L·�¡�³V/¾�¾�L/S°¾½�´/®��ULn/kÈ�K�qm°/½����L/²
mqKm�µqL//}K��L//·m´P®¡×�´S�sK��±L//�m´//_´È½L//½��L//®X_KÈ��¯L²¡L//y�V¡qL//~�³�qm

¶/�r��L·×�´/®�È�È�m´/}��WÆ¢/~È��±r//¾�¥m´/yr�È�LSL±�,L/��×qKn/½�L·qLXkL//y×�
r¸//}×�LX//y³q�³,È½�s�m´//P®¡VkL//yr½�×L·�¨®g�//}Kn¸O�,¨//�±³V�//h�N//yL²L±,�¾�� �

²K�³�MÆ//�L���//�m�¶¢P//}�m´//_³�«n//�V//¾��L//®X_KÈ�L//S,°¾½�r//X®¸�sK°½�³È¥v½�×L//·�� �
hÈ�¾�L���¶O�Kq�¯L¢�¶¡�n²Xz·È½�Kr/O�NyL²L±×�L/�W�L/®X_K�UÆÈ�n/PW¨½�È�n/²²¡�
�Adaman and Keyder, 2006, pp. 99-11��� �

�MLX¡�qm�t¾±�×r¸��n¾¸}�V}KmmL½�L·���¯n}�mr��³�V¾³rh�¨L��Kq�nyL���¾h
�VyK�µmr¡�¯K´²��¶�L_�sK��,×r¸�����]�,�����,������¶/O�¶ªJz�°½K��¶/¡�È��L/²�qm�µv½³

V�LO�L//O�µL¦X±´¢//y�³�Èl½qL//W�,µm´//yr��×L//·��¾h�³�,È®//yqr¾��×L·�¶O�×L//·��eÆ�//�K
¶¾}Lg�È�µn·L~�e´�³�¶O�°¾~±�m´}�� �

È�,V//½L¸±�qm��qm�¶//¡�V//yK�È¸_³n//²c�µn//½nS� //½�È�L//®X_K�mr//��V//�¥�¯K´//W
È�mL`½K�¶�L_�qm�È�Lk�qL[?�Unn²ªO��µs³r/K�e´/�³�¶/O�¶/¡�qL[?�°½K�sK�ÈkrO�,n²¡

¨OL��È±Lz±K��K´_�qm�×n/¢W�¶/O�¯mq³?�×³q�,VyK�µn·L~�¶O�×mr/¦©³�³�×r¥��Uq´/�
¶O�,VyK�r®Xz�¶±´¥��V~¥sLO�×KrO�È}ÆW�n}�r¡o�¶¡�È�ªXl�¨K´��¶O�¶XzO�mr��¶¡�×K
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È®±��L®X_K�¶O�r[D�¶±�³�n²¡�¶O�¶/¢ªO�V/yK�µn}mr��¶�L_�sK�L¸²W�¶/�rg�¨¢/}��°/¢®�×K
�¶O�VyK×n¢W�×r¥�msKmr/TO�t/¾±�×mr¦©³�³���¶/IKqK�L/½�¶/ªOL��,r/�Lg�|·³v/S�sK��n/·
L¢·Kq� /½�{r½p/S�×LX/yKq�qm�¶/¢ªO�V/z¾±�È�L/®X_K�mr/��µn½nS�sK�×r¾¥´ª_�×KrO�q

V//yL¾y�µv//½³�¶//_´Wmq´�n//½LO�¶//¡�V//yK�È�L//®X_K�n//½n_�µ³r//¥��,¯L//��h�,¯KqKp¥
¶�L_�¯´±L��³�¯LyL²}�mr/¾¥�qKr/��¯Kr/½K�¶/�L_�qKp/¥���×n/�O�|/lO�qm�¨/¾©m�°¾/®·�¶/O

¶O�¶¡�È�L®X_K�mr��qL[?�°½rWsqLO�¶O�,|·³vS�×n¢W�Uq´���¶/�L_�qm�×mr¦©³�³�×r¥
È�Kn¾S�m´®±�n}�n·K´k�¶XkKmrS�n²¡�� �

ʵ	˨ʸ	ʴ˨
ãĖÞă˨˨˨˨ãĚá˨˨

È��Æ�K�×mKr�K�¶O��¡�¶O�¨ILy�L½�×n¢X�¶¡n}�¯L¾O�¶/O�¶/¡�m´}��¯Kr/¦½m�sK�È�´±
È�§L�Nª��n²²¡��È�L¸���«Æ¡�¶O�¶_´W�LO�Kq�mKr�K�°½K���mr/¡�¬¾/z�W�¶X/ym�¶/y�¶/O�¯K´/W��

qKr�/�K�¨IL/y�,Èª�/}�¨ILyÈ/ª¾���¨IL/y�,×���®_�qm��°/½K�¯L/¾�Èª/�K�U³L/�W�,×n/²O
µ³r¥�µt¾¦±K�qm�L·�VyK�¶X�¸±�L¸±?�×mL�X�K��½Kr}�³�L·��×n/¢W�Èª�}��¡�¶O�¨ILy��×r¥
¶O�Kq�È�È®IKm�¨�}�¯K´²��¶/O�È/±KrhO�¨/½Åm�¶O�×qKr��K��¡�¶O�¨ILy�,n²¾O��V/�´�q´�

×n¢W�È�×r¥�Èª¾���³�n²¡�¯L®¸�sK�µmL�XyK>´y�LO�L·�´±��OL/²�sK�sL`r¾��¨¢}�¶O�,×sK
µr¸O�¯Kr¦½m�È�×qKmr/O��n/²²¡�´/y´×�®k¾/²È/O�,È�L/W]�,����,���I´/k�-È�,����]�,������,����-

�Kr±È�,����]�,�����,���/±Kr¢²©�¨/�L��-È�,�������,����±LhP/y�-È�,����]�,�����,�������×´/y�sK
×n/¢W�¯K´²��¨½o�VyK�°¢®�¬·�È´¸��Z¾g�sK�mKr�K�°½K�r¦½m��³�n/±r¦±�qKr/��×r/¥

¶c��n/���V/�¾�gqm�¶/¡Krc�,m´/}�µmKm�È�L/®X_K�¯L¥n/}mr��¯K´/²��L/¸±?�¶O�¯K´XO�LzO
×n¢W�¶�rg�×r¥��N/yL²XL±��½Kr}�r�Lk�¶O�³�n²}LO�µn¾yr±�x�±�×qK´k�¶O�³�¶X}Kn±�×K

n²}LO�¶X�r¥�qKr��ÈX¾��³�°¾²c�qm�È�L®X_K�� �

ʵ	ʸ	ʴ	ʴ˨
ãĖÞĄŎ˨āĕʭŖģ˨ġĚŰĘÏ˨ŌĖķ˨Ŕý˨ŏŦŰʭŃ˨ŔŊĕù˨ ˨

Xym�¨IL/y�¯K´/²��LO�³K�sK�rX~¾O�¶¡�×n¢X�mr��UmL¸}�¯m´O��´®z�«n��×KrO�§³K�¶
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È�«L±��¡�¶O�¶©mK�n±rO�µmr¡�r¡o�Kq�×K�UqLP��¶¡�n±K�sK�n±K�� �
�©K��r/��_�°O�Èy´�«LK�sK�r��_�°O�Èª��sK�ÈX½K³qŇ����,ÈªL/�rg����]�,������,

�����r�LOn/®h�«L/K�sK�¬ª/z�°O�n®h�sK�r¦½m�ÈX½K³q�³ņ����,È/²¾ª¡����]�,�����,�����
�«mr/�r/¥K�¶/¡�VyK�¯?�rK�°½K�¨¾©m�³�n²Xz·�×n¢X�UmL¸}�¯m´P±�¶X�r½pS�¶O�¨½L��¶¡
��L/²XK�×³�¶/O�§L�VkKmrS�sK�r¥K�³�VyK�È�Kq�n²²¡�VkKmrS�È©L�,×n¢X��l}�¶O

È��¾��³�¬~k�qLcm�«mr�¶O�VPz±�,n±sq³�È�qKr��r¾[BW�VhW�Kq�|WmL¸}�³�m´}��n/·m
�g�,Èª����]�,�����,����,È±L[n¾¸}�-����]�,������,������ �

ÈyqrO��È®±�Kq�UL½K³q�°½K�¶¡�V}Km�¶_´W�n½LO�¶O�¯K´W��¯L½n/¢X�«L/®W�¶/O��ª��q´�
¶®·�³�mKm�¬¾//®�W�×n//¢W�¶//O�¶//¡�È±L//z¡�È�×r¥��¬//¢g�°//½K�§´®//~�0L//³t©�,n//±sKmrS

È®±�n±´}��³�×qKr��K��½Kr}�¨¾©m�¶O�VyK�°¢®�mKr�K�sK�×qL¾zO��¶O�È¥n±s�UL½q³r�
×n¢W�×³q�×r¥�¶O�Kq�qL¡�°½K�³�n±q³?�n²}LO�µmr¢±�MLlX±K�m´k�¨�}�¯K´²����V/OL[�r/¥K

×n¢W�¶O�n½n}�sL¾±�³�qKr��K�¨¾©m�¶O�×mr��¶¡�m´}��¯L/²d®·�³�V/yK�µmq³?�×³q�×r¥
È�V//½L�q�Kq�È//�ÆkK�§´//�K�È�,n//²¡��×mr//��r//¥K�L//K�-V�r½p//S�Kq�³K�UmL¸//}�¯K´//W

×n¢W�¶O�Kq�×r¥��¶/O�µKq�°/½K�qm�³�µmr¡�MLlX±K�m´k�¨�}�¯K´²��È/g³q�È¦X/zOK³�È�´±
ÈO�³�V©Kn��rO�¶¡�n}LO�µmr¡�Kn¾S�m´O�n·K´l±�¶X�r½pS�³K�UmL¸}�,mqKp¦O�r¾[BW�³K�È�r���

È�¯L~±�¨¾ªhW�°½K��³��½Kr/}�¶/O�¶_´W�³�V�m�LO�n½LO�È®¢g�r·�,ÈÆyK�¶���qm�¶¡�n·m
�mKm�qKr��ÈyqrO�mq´�mKr�K�È��K³�V¾±m´~±�]qLk��L�±K�³�§n��sK�LW�� �

M���¶½?����µr�O��×n¢W�,¶�½r}�¶½?�°½K��P��¶¡��V·Kr¡�È�¾ª¢W�¬¢g�×KqKm�×r¥
¶c�³�È�Vrg�LzO��n}LO��,N¾�����]�,�����,������ �

                                                          � �
����5 ª 3�� 7° 3�È��5k3A� 7° 3�� 2r3�7� 3_� 5°7 O¾�5¶��5 O 3AÈ��5° 3z 3h7 ©Kņ��3§L3����4¶4 X7 © 3B 3y��5° 3���5̈ 5 IL 8z©K��5p8 ©K×�½�4§3B 7z��5¶<�¢5O����7̈ 3·��4̈ 3P7�4 W��4¶4 W 3mL 3̧ 3}��3§L3�3����3̄ L/¡�

�5 O 3AÈ�� 3Å�½�4̈ 3P7���4¶3W 3mL 3̧ 3}�K3o5E��3§3B 3y��5�È��5¶<�¡� 
����3�� 2¬5ª 7z4� 5°7 O� 5n 8® 3h4� 7° 3��5 O 3A� 7°È��2r3�7� 3_ņ��3§L3����5 Þ6ÉK�4§´ 4y 3q� 8m 3qŅ��5p8 ©K� 5̈ 5 IL 8z©K� 3¹ 3mL 3̧ 3}×�½�4§3B 7z��5�È��5¶<�¡��3§L/3��´/4 O 3A��2r/3�7� 3_ņ�

�4¶8 ±3 5Á�� 3Å�½�4° 3 7D��3ª 3�È��5¹ 3mL 3̧ 8~©K��3³� 5©3o��4¶8 ±3 5Á��7̄ 5E��5�7�4AÈ��5� 3qÈ��3³��7̄ 5E��3�5² 4�� 3� 5l 3y� 
�����5p8 ©K� 5>K 3r3�4�7 ª5 ©½�3°��5� 7g4A�5��K³ 4rÈ��5P 3y¾�5̈�� 3Å� 5 8ÉK½�5�3X 7z¾�3̄ 4́���5��L0O 7r 3�È�� 5� 7q3 7ÁK½�4¬4̧ 4 P 3z 7h��5²7�3A� 4̈ /5·L 3̀ 7 ©K/¾�3>L�� 7¬4̧ 4� 5r/7�3W� 5�/9�3�8 X©K� 3°/5

�5z5 O¾�7¬4·L 3®�� 3Å½�3̄ 4́ © 3B 7z�L0�L 3h7 ©5E� 3wL8²©K�� 
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ÈyqrO���sK�m´���L0�L 3h7 ©5E� 3wL8²©K� 3̄ 4́ © 3B 7z½� 3Å���È�±�,¶�½r}�¶½?�qm��³�V/yK´kqm�qKr�K
§KDy��±�VyK�¯Kr¦½m�sK�È�±�¶�V/yK´kqm�³�§KD/y�¨/�K���sK�q´/�²�³��L/h©K���qL/¸�K

�sK�|¾O�V_Lg�N_K³�qKn����«Kr/g�×q³r/��V/_Lg�qL/¸�K��r/��¶¢²½K�×KrO�,VyK
È�¬·�N_K³�È·L¥�¶¢ªO�,Vz¾±��«³t/©�qKn/��r/O�n/IKs�¶/¡�VyK�«´p�È©KDy�¯?�,m´}

�n}LO��,×´y´�³�È½LP�LP�����]�,����,�����È/krO�¶¢²½K�,°½KrOL²O�-�¯Kr/z���,N/¾�����]�,���,

��������Kq�«mr/�sK�§L/�V/yK´kqm�V/rg�L/½�V/·Kr¡�¶/O�¬/¢g�¶®½r¡�¶½?�¶O�¶_´W�LO
µmr¡��qKn/��r/O�n/IKs�,mL½s�qKr�K�LO�¶¡�VyK�«Krg�ÈXyK´kqm�L¸²W�V}Km�¯K´²��n½LO�,n±K

Ut/��³r/O?�V/½L�q�«n��³�«³t©���/�g�³�qKr�/�K�r/y�sK�sL/¾±�qL/¸�K�r/¥K�³�n/}LO�x�±
Ut��³�x�±��³�V/rg�¬/¢g�°½KrOL/²O�,V/z·�t/¾±�N/_K³�UL/�³K�È/krO�qm�n/}LO�³rO?

�Kq�V/¾©L���°/½K�³�µmq³?�×³q�r/K�°/½K�¶/O�qKr�/�K�ry�sK�¶¡�È±L½n¢X�mq´�qm�V·Kr¡
µmKn±�qKr��m´k�¶~¾S�³�Nz¡�È®±��n��n±K�n²¡�� �

]���L/¸���q´¸/~�¯L/¾�qm�×n/¢X�{r½p/S�«n/��r/O�È½K´/X��Ur¸}�³��L®_K�×L�mK
���}L¡L��©K>�,�������,����,r·K´_�NgL��-����]�,������,����� �

ÈyqrO���µm´/O�qLPX�K�n�L��È½K´X��Ur¸}�L/P�LP�È½�/®�È�,�������,������er/���L/®_K�³
È®±�³�µm´/O�È¡qn/�t/¾±�µn}��×n/¢X�UmL¸/}�¯m´/O��´®/z�r/¾��×Kr/O�È½L/²P�n/±K´W

¶O��n}LP�Uq´��LTª¥½±L¦È�,�������,������� �

ʵ	ʸ	ʴ	ʵ˨
˨ŏŦŰʭŃ˨ŔŊĕùãĖÞĄŎ˨āĕʭŖģ˨ġĚŰĘÏ˨Ŕý˨ ˨

¶X�r½pS�È�½Kr}�LO�Kq�×n¢X�UmL¸}�L¸���sK�«³m�¶Xym��¶/O�¯L/~½K�¶/©mK�¶ª®_sK�¶¡�n±K
VyK�¨½o�er}���

�©K���¶/O�qKr�/�K�V/©Lg�qm�{L/��°¾BW�¶O�sL¾±�³�Uq³r��¨¾©m�¶O�×n¢X�mr��r¥K
×n¢W��mq³?�×³q�×r¥�qK³tPy×O�,È�LW]�,����,������ �
M��ÈWq´�qm�×n¢W�¶¡�LO�×r¥�Ut��³�V�Kr}���g��n}LO�mr��x�±�±LhP/yÈ�,�����,�

]����,������ �
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]��×n¢W��n/}LO�¶X�r¦±�qKr��mr��{L��°¾BW�¶ª¾y³�¨�}�×r¥�qL/z±K´k×�,����]�,���,

�������� �
m���mq´/�Kq�n·L/}�V©Kn/��³�n/}LP±�Mp¡�§´��³�x¾©nW�³��z��q´K�LO�µKr®·�×n¢W

�n·n±�qKr��«L¸WK�±LhPyÈ�,����]�,�����,������� �

ʵ	ʸ	ʴ	ʶ˨
ĚĴő˨ŗ˨Ėńő˨ ˨

�µmL����ÆyK�UKsL`�¯´±L�,È�n¢W×�×r¥�´y�sK�³�¶Xz±Km�«r_�Kq×�mr/¦½��¶/O�L/²O
�n²O�e���µmL����n/¢X�mr/��q´¡p�¯´±L�×�Kr/}�½�KmK×�mqKn/±�Kq�UmL¸/}���¨/OL��qm
krOÈ��´�g�n¢W�,¯L±Km×�×r¥�Wq´/��qm�L¸²W�KqÈ��UmL¸/}��L®X/yK�¨/lÈ�n/²±Km��¶/¡
mr�×�K°½�q�rK¶O�K�m�m´k�¶�rg�¯K´²�q�K��r/��qm�Kq�n·L}�³�n}LO�¶X�r¥�r�±°/½��«L/¸WK

©L�pkK�rOKrO�qm�¶¡�n·m�qKr�È��ªW�³K�¶O�¶cr·°¾�L®±,n²½�n/¢W�r/¥K�Kp/©�-n²¡�¯L�oK×��sK
³q×�qLcL±�³�qKr��K×�±Lz±K�VKr¡���g�LO�³È�sq³��/��W�³¯n/½��±L/�n/}LO�µKr/®·È�
KrO×��m´O�n·K´l±�mr��UmL¸}��L®XyK�¡s´WL,¯L½�����]�,����,��L/K�-,È�OÈ�,L/W�]����,�����sK�,
´y×�mr¦½�K°½�g�sK�mKr�KZ¾�´¸�È�o�V/yK�°/¢®�¬/·¨/½�n/¢W�¯K´/²�×�×r¥��qKr/�

¶c�³�¶X�r¦±�¶O�L¸±?�sK�¯K´XO�LzO�m³r/��¯K´²�°½��¶/�L_�sKmL/½��gqm�¶/¡Krc�,mr/¡V/�¾�
n¢W�n��×�×r¥�¶�rg�K×�qK´k�¶O�³�¶X}Kn±×�yr±�x�±µn¾�¶O�³�Kr/}�r�Lk�½��N/yL²XL±
È�L®X_K�²c�qm°¾���³ÈX¾�n²}LO�¶X�r¥�qKr��� �

�r�±�¶OÈ�nyq�¯´±L��¶O�qKp¥�n/¢X�UmL¸/}��ª��q´�×�®±��´®/z�KqÈ�n/±Km��L/O�L/K
yqrO�³�¨¾ªhW�¶O�¶_´WÈ�z�W�¶O�¶_´W�LO�³�L¸���¶©mKr¾���¾�krOÈ��´�g�LO�¯L±Kmn½��¯K´²�

mr��r¥K�V}Km×�³q�sK�L/¸²W×�¶/O�³�qKr�/�K����,³r/O?��/�g�L/O�³�qLcL±¶/±L�¾�m�sK¯Kr/¦½�
©L�VyK´kqmÈ�L®±,n½�È�K�¶¡�V}Km�¯L�oK�¯K´W°½�µn/}mr��¶/�L_�sK��/���mKr�K��³�n±K

�È�n¢X�¶z�±×�®±�M´zhÈ�,n±´}�pS�¯L¢K�xS{r½��L/¸²W�³�mqKm�m´_³�L¸±?�UmL¸}
mKr�K�UmL¸}×�n¢W�¶¡×�×r¥�¶O�Kq�/·�³�µmr/¡�oL/lWK�¨�/}�¯K´²�b¾�©L��V/¾�mL/�X�K×�

n²m´y×�KrO×�m´O�n·K´k�mq�¶O�«´¢h�n²}LO�¶X}Kn±�¶�L_�� �
È²X�¥�z�W�³m�,�¡�¶O�¨ILy�«´¸��LO��LPWqK�qm�VyKr¾�UqLP��¶¡�mqKm�m´_³��sK�n/±K

http://www.jf.isca.ac.ir
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z�Wr¾�z�W�³��y´r¾���¾��L²��qm�r¥K��¡�¶O�¨ILy�«´¸�×��m³q�qL/¡�¶/O�m´/k��y´
È�n±K´W�L²��¶O×�mr��r·�¶¡�n}LO�¯?×�¶/O�´�ª¡qÈ�Kr/}�¶/O�¶/_´W�¯³n/O�³�½��³��L/k
XgÈ��LO ½�n¢W�¶O�«Kn�K�qLO×�×r¥K�VhW�,°½�r�W�/½��qKr/�È�mr/¾¥��K�qm°/½��Uq´/�

ª�}�¨ILy,È�qKr��K�¨ILy×����³Èª¾�o¨½�n¢X�³��¡�¶O�¨ILy�«´¸�×��qKr�È�n/±r¾¥�
W³L�W�³È�Kr}�qm�mr��¶¡�mqKn±�½�qKr��K×�L½�XgÈ�¶O�� ®¡�VyK´kqm�,V�´�Uq´�

©LÈ�L®±n½��³L½�n¢W�¶¢±?×�×r¥�¶O�Kq�®IKm�Uq´�È�¶O�³�n/·m�«L/`±K�{L/�qKrK�¯K´²���
z�W�¯K´²��qm��¡�¶O�¨ILy�«´¸��r¥K�¨OL��qmr¾���¾�z�Wr¾�nO�,m´}°½��¶/¡�V/yL²�

mKr�K�L¸²W×�¶O�¶¡�¶O�³�«³Kn�q´���¯K´²� ½�®IKm�¨�}È�n/¢W�¶/O×�×r¥��n²X/z·�§´�/~
�ª�}�¨ILyÈ�K�VhW�,°½�r�W�½�r��qKÈ�n±r¾¥��K°½�z�Wr¾�mKr�K×�©m�¶O�¶¡�Kq¨/¾�Kr/}�½�

qKr��K×�L½�¶O�q´��� /®¡�VyK´kqm�V�´È�n/²²¡�®±�¨L/}�KqÈ�,m´/}��¶/O�¶/_´W�L/O
K¶¢²½�z�Wr¾��,�¾��µs´g�qm�0L�´�k����¶�����¡×r�¾�´©³K�qmV½�z�W�mL��VyKr¾��r/O�V©Åm

���´¢~�mqK´�¶±´¥r·�]³rk�´�²r¾�©´J/z�³r®ª��§´®}�sKV¾�¡×r/�¾��³�¶X/}Km
¯´±L��³��qL}�q´�²�¶²Km��m³ng�¶O�Kq�qKp¥È²¾�½��m³nhÈ�n²¡��´y´×�®k,È/²¾�OÈ�,L/W�]��,

�����I´/k�-,È�����]�,������,����²d®·�-°¾�K°½�z�Wr¾�n±K�sK�r[BX¶~½�×L·��¨�Kng���Kr¥È/½�
¡×r�¾�¶/O�Kq�Kt/_��´�g�V©Lkm�³�m³q³�¶¡�µm´O�r/k?�¯K´²�°½�q´/krO�qm�qL/¢·Kq�L/O�m

L�³�³�mKr�K�½��r�±�qmÈ���mr¾¥�y´W�³�¾�®±�sL`�Kq�¯?�¶²KmÈ���mqL®}��L�qÈ½�rILg�³,×�������,
±´±L��¨�K�LO��OL�È�L/®W�,UKsL/`�³�«r_�¯m´OÈ�±K´/�°¾�¡×r/�¾�LOn/½�¶/O�/��q´��¾�

z�Wr¾��n±mr¥�s³nª¥,¯L½�����]�,����,����±L��-,È��������,���KsK�-°½�³q�¶/O�¨IL/y�sK�m´���
¡��´�g�³�¶���qm��¡,×r�¾�z�W�qm�¯?�mrOqL¡r¾���¾�L}�L¸²W�³�µm´O¨�ª�/}�¨IL/yÈ�

È�m´}�È²�½�ªILyÈ�n/¢W�¶¡×�×r¥�/y³�³�¨�/}�Kq¶ª¾�´/k�{L/�qKrK|½��³�µmKm�qKr/�
KrO�¶¢±?�¯³nO×�n¢W�rK�¶O�n}LO�n²m´y�¶�L_�mL�X�K×�×r¥��¶KmKÈ�n·m�� �

ʵ	˨ʸ	ʵ˨
ãĕĚâŊŗ˨˨

�³�°}³q�ZhO�È¸���¶©mK�qm�µmr/¡��/²�Kq�mr¦©³�mKr�K�UmL¸}�0LXgKr��¶¡�×qL¢}?
�mq�Kq�«L/¸WK��r/��qm�mKr/�K�UmL¸}�¶¡�UL½K³q�ÈkrO�¶O�¯K´XO�n½L}�,mqKn±�m´_³�n}LO
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�mL/��«LK�sK�¯´®��¶O�¨�±�¶¡�ÈX½K³q�-¶ª®_sK�mr¡�mL²XyK�,VyK�µmr¡ņ��µn/}�r/¡o
��Kn��¶¡�×mKr�K�«LK�¶¡�VyK�¬/�l©K�³�¬¸X®©K�³�°¾²�©K��LO��½Kr/}�§´®/}�sK�Kq�n²/}

µmr¡�]qLk�n·L}��n±K�°OK�´OLO½¶�,����]�,�����,���Kr±�-È�,����]�,������,�������sK�q´/�²�L®ª�
µmr¡�r¾P�W�È��²½o�«n��³�V©Kn��¯Kn���¶O�Kq�¬¸X�mr���n±K�´/kÈ½�,����]�,�����,��/�Kr±�-È�,

����]�,������,�����mq´�qm�LK�,�°¾²���V®/y�¶/O�Kq�n/O�¯L®¥�¶¡�È�N/ª_�m´/k��n/²¡
�×r/�±�¶/XP©K�¶/¡�n}LO�¶X}Km�Kq�×n¢X�³�mr¦©³�mKr�K��Kn��¶¡�n²²¡�qL¸�K�ÈkrO�n½L}

|¾S�¶¡Krc�VyK��¾�����´/�´�qm�È��²½o�«n��rO�V©Åm�µuK³�°½K�¶¡�n}�§ÅnXyK�rW
�r¦½m�mqK´�LW�mqKm��Kr±È�,����]�,������,������°½KLO��³�0LXgKr/��Kq�×n/¢W�«n���r}�§Lg

�È·L¥¶O�È�¨�X/z�Uq´���V/�L½�È/¸���¯´/X�qm�¯K´/W�²�/¾¶�,����]�,�����,�����/}L¡�-

�,>L/��©K����]�,�����,�����È®±�Kq�×mr¦©³�«n���r}�LK��sK�¬¾�X/zr¾��V½K³q� ½�LO�¯K´W
¶O�n·L}�¨�Xz��½Kr}��sK��/½r��mLhWK�LO�°¾²d®·�-mq³?�MLzg�{r½p/S�¶/O�¯Æ½L/��¶/©mK
È�×n¢X�UmL¸}��¶¡�V�¥�¯K´W�qKr�/�K�V/©Lg�¨¾P��sK�¬¢g�Vª��¶O�¶_´W�LO�¶©mK�¯?

�UmL¸/}�{r½p/S�¶/O�VPz±�r�±�¶O�³�¶X}Km�V¾´®��¶�L_�¶O�VPz±�x¾©nW�«n��³�sL¾±�³
n²}LO�¶X}Km�mrOqL¡�t¾±�¯Kmr¦©³�³�È�L®X_K�°½m³r��� �

�µr/�PW�qm�µn/}�¶�r��×mr¦©³�sK�¶¡�È�½r�W�°½rk?�t¾±�¯Kr½K�°¾±K´��qm���µmL/���
°¾½?�¯´±L��È/�¯L/¾O�¶/¡�VyK�×r�¾¡�ÈyqmKm��³�°¢/z�¶/¡�V/yK�È/z¡�mr/¦©³�-mqKm

�qm��/½r�W�°/½K�¶/XP©K�¶¡�mqKn±�È²¾��¶�rg�L½�¨�}�³�«´ª��{L��¶ª¾y³��l~�×K³B
�µmL�����M´��È´®��UKsL`�¯´±L������mqKm�È²¾²�W�¶�OLy�t¾±�� �

µn½nS�LO�¯Kr½K�¶�L_�qm�µs³rK�È½´y�sK�¶O³q�È½L·�¶¡�¬¾Xz·�³q��¯K´/²��¨/½o��/�K³qm
È�qKr��È�L®X_K�°½m³r����¶/O�È½L/���¶/½³q�³�¯´±L/��qm�L/K�n±r¾¥��¯K´/²��L/O��/ª��q´�

È�¶XkL²}�mr¦©³�µn/½nS�¶/ª®_sK�,n±´/}�°WqL/¡�×L·�ÈO�,ÈOK´/k�q´/¥�,ÈOK´k��,È±L/®±Lk
°¾}L��,r·L`X�¯KmLX��×L·´X¡�³�ÈOK´k�m½qL×�³�m½¯Kr¦�,�������sK�È��L/��qm�¶/¡�×mKr/�K

s¥n±,È�L±K´WÈ½�qL¥sLy×�L½�r_�LO��LP�±K¯L½�ª�KÈ�¬¡�³�¶X/}Kn±�Kq�¶�L_��¶/�L_�sK�¬/¡
µn//}mr��µ³r¥�sK�0LWn//®��³�n±K�L//·×�//y?N¾�r½pS��M´//zh�¶//�L_È�n±´//}���×mL//O?s³r¾��³
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�mL�,È�����m�-×qL/½�m�³,¯Kr/¦½������/y�-×r¾��,«mL/k�³�������È/¢½�¶/±´®±�sK�L·×��mKr/�K��kL/}
K�¶�L_�sK�m³r��mKr�°WqL¡�°WqL¡�,n²Xz·�MK´k�OK´kÈ�¶ªJz�K×�¸_³n/²cÈ��¶/¡�V/yK

È��È¦X/z¢}q³�,×qL/¢¾O�,r/���|½Kt/�K�¯´/c�È/ª½Åm�È�L/®X_K�mr��Uq´��qm�n±K´W
�È�L/®X_K�¨IL/z�×Kr/O�Kq�¶/²¾s�°®/��qm�³�n/}LO�¶X}Km�µmK´±Lk�È¦Xl¾z¥�³�×mL�X�K

«m?�,V�ry�n²±L�×r¦½m�×n¢W�,Èz²_�s³L`W�,È½LOq�µm�³�×r¥��¬·Kr/��r/¦½m�N¾/y?�L·
�n²¡�IL�?È�,������� �

�¶/¡�È�L/®X_K�°½m³r/��q´/¸��¨/K´��L/O�¶/�L_�qm�×mr/¦©³�¶/O�^X²�Èª¡�¨K´�
|¾S��×mL/�X�K�È±LL/zOL±�n/²±L�r¾kK�¯L¾©Ly�qm�¨K´��ÈkrO�LK�n²Xz·�¯Lz¢½�n}�¯L¾O�rW

V©³m�mr¢ª®��È}L±�¬½rhW�qL²¡�qm�L·�¶®·�×L·�ÅL/O�«q´W�ir±�,×mL�X�K�¶P±L_�V¾�/�³�,
N¾y?�N_´�³�µn}�Vª��rO�n½t�L±³r¡�LzS�×mL�X�K�È¸W�qL~�K�×r½pS��|½Kt�K�³�Vym

�°½m³r��n²±L®·�È�L®X_K�n½n_�UL�P��mL`½K�qm�¶¡�VyK�µn}�r���³�È�L®X_K�×rOKrOL±
ÈO�L¸±?�V½´�W�0L��O�³��¾��W�t¾±�³�r¦½m�UL�P��LhK�³�¶�L_�sK��VyK�µm´P±�r¾[BW�mL/·×�

�,s´±s����}�-¸¾n×�³L¡³½±LÈ�,������°½m³r/��|½Kt/�K�³�¶/�L_�È±´²¡�V¾��³� }�¯³nO�,
�,n±qKm�¬·LO�È¢½mt±�qL¾zO�¶�OKq�È�L®X_K°½KsK�³q��,È�L/®X_K�qLXkL/y�qm�r¾¾�W�¶O�¶_´W�LO

È�Kn¾S�r¾¾�W�V¾ªOL��È�L®X_K�V¾��³�LO�´z®·�t¾±�°¾±K´��¶O�,n²²¡��¶/¡�V�r½pS�n½LO�qLcL±
m³r��«L±�¶O�×n½n_�¶�P��×n/¢X�L/½�mr¦©³�0LX�¾�g�¶¡�µn}�mL`½K�¯Kr½K�qm�È�L®X_K�°½

È®±�M´zh�n±´}�� �
�g�qmV�¾�m³r��«´¸�°½�KqKm�¶�L_�sK×�z�W�³mr¾���³��y´�¾�z�W�qm�,VyKr¾�

m³r���y´°½���³�¯Kmr¦©³�«´¸��sK�¬�Kr/¾��mr/��¯?�V/yK�°/¢®�³�n²X/z·�¯Kmr/¦©³
krOÈ���sK×L·qL¾�}LO�¶X}Km�Kq�mr¦©³�mr�krO�³�nÈ���sKL/·qL¾��¯K´/X±�³�n/}LO�¶X/}Kn±�Kq

r¡��Æ�K�³K�rO�Kq�mr¦©³�¯K´²�,m�¶O�¯K´²��mr��VyK�°¢®�§L\×�KqKm×�³B×��°¢/z�³
�l}È�Åm�¶/O�°¢©�µm´O¨/½�/�ªXlÈ�mr/¥�¶/©LOs��qL/�XL±�¨�/}�¶/O×��n/}LO�µmq³?�³q

KsK°½�V¸_�K°½�KqKm�L¸²W�mr�×�®±�³�µm´O�¶�L_�sK�m³r��¯K´²�È�K´W¯��¯K´/²��VhW�Kq�³K
mr¡�M´zh�mr¦©³��z�W�qmr¾���¾�m³r��«´¸�°½��L®X_K,È�L¸²W��¯Kmr/¦©³�¶�L_�LO
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¶O³q�Xz·�³q¬¾�È²�½�mKr�K×��qL/�X�¨�/}�¶/O�,�l/~�°¢z�°X}Kn±�rO�¯³t�K�¶¡È�±t/¾�
L�³�¶X}Kn±�§L�X}K]LXh½�r��sK�Kq�m´k�½�mr¦©³×�´/®��°¡L/K�qmÈ�B/W°¾�È�-n/²½L®±�

KrOL²O°½�mr¦©³×�´¸�È�m³r��sK��kK°½�z�W�¯L®·���K³qm�³�µm´O�¶�L_r¾�/��¾��sK
V/yK�°½m³r���¯L/®·��³�«r/_�¯m´/O�È±´±L/��¨/�K�L/O��OL/��,n/}�¯L/¾O�rX/~¾S�¶/¡�q´�

¶O�n½LO�×r�¾¡�°¾±K´��ÈL®W�,UKsL`��sK�L/�m´/���,m´/}�r¾/z�W�m³n/h�³��¾/��q´�
�¶�L_�°½m³r��sK��¾��r¾z�W�¯L®·�,¯Kmr¦©³�,°¢/z�¯Kn���qL¾��¶y�×KqKm�¶¡�VyK

�mq´/�¯L~½K�UmL¸}�³�µm´O�×mr¦©³�µKq�sK�È¥n±s�]LXh½L�°¾BW�³��qL�X�¨�}�¯Kn��
È®±�qKr��È�L���L®XyK�mr¾¥�� �

¶X¢±�È�r/�±�¶/O�µn²·mqKn/~·�³�¬/¸�Èª¾k�¶¡�×K�µn/½nS�È/~½Kt�K�n/±³q�,n/yq��×L·
VhW�Kq�¯Kr½K�Èª���¶�L_�¶¡�VyK�È�L®X_K�¯L¥n}mr���V/yK�µmKm�qKr���L�~©K��/y¾r×�³�

«mLk�,������|©Lc�°/½K�¶/O�n/½LO�È±´±L/��³�È�L/®X_K�Z¾g�sK�¶¡�µv/½³�¶/_´W�L/·��,m´/}�×K
|©Lc�¶ª®_sK�|¾S�È±´±L��×L·�È�,³q��¶/�OKq�qm�Kq�µ³r/¥�°½K��n·�¶�L_�¶O�¶_´W�¯K´W

L/·qLX�q�§L/®XgK�,¶/�L_�sK�µ³r/¥�°/½K�V/z½s�qm�¶/¡Krc�,mr/¡�r¡o�n·L}��½Kr}�LO�×
VyK�rX~¾O�×mL���½Kr}�¶O�VPz±�¶±Lr`�� �

�r��sKÈ�È¢½�WLP[K�¶©mK�sKÈ�¨OL��¶/O�,wrXym��m´¸/}�UmL¸/}�¶/O�¶/�_Kr�§´/®��q´�
m³r��¶®·�r¥K�xS�,VyK°½�¶O�Kq�¶�L_�sK��mr¦©³��ª��¯K´²�L½�n¢X×��e�n/²O�qm�¶/¡

�µmL�i�³����ÆyK�UKsL`�¯´±L�È�±t¾�P�W�µn}�L�gKr¾�/²¡,¬¾��¶/O�r/`²�¯n/}�Vl/y
Kr�n²½�Kr_�ULP[K¬½�K°½�r_�0L�P��³�¶X~¥��n·�¶�L_×�K�qm�¯L/r`�¯n}°/½��Kq�µ³r/¥

V}Km�n·K´k�µKr®·�¶O�� �
È�¯K´W�O�¶�OKq�V�¥°¾�m³r�°½��L®X_KÈ�¶/�OKq�¯Kmr/¦©³�³�K×�/²XPÈ��³�«´/®��r/O

VyK��ª���´�k��m³r��>t_�¯Kmr¦©³°½�´¸��³�µm´O�¶�L_È�m³r/��sK��kK°½�
n±qKm�Kq¶/®·�°¢©�,�×�m³r/�°½��¯Kmr/¦©³�sK�¬/�K�«´/¸��¨L/}�³�µm´/P±�¯Kmr/¦©³�t/_

È�,n±´}�©m¨¾�K°½�¶O�¶¡�VyK�¯?�rK��q´�§´®��m³r�°½���¶�L_�¾�y³È�¾��mKr/�K�sK
�¨L}�KqÈ�n±´}�Åm�¶O�¶¡¨½��ªXlÈ�O�n²±L,×qL¢¾��PW�,r���¾�O�³È�ÈX©Kn���L/®X_K,È�
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}Lg�qm¶¾�¶X�r¥qKr��¶�L_�n±K��K½°�KqKm�VyK�°¢®�mKr�K×�¨�/}�,N/yL²L±�°¢/z�L·×�
µqLS��V�³L½�L®gV½�×L·��L®X_KÈ�M´cqLc�sK�¯L²d®·�³�n²}LO�m³nh�×L/·�¥mK´±L/kÈ�
L//½��L//®X_KÈ�n//±mr¥�mr//���¶//O�¯K´²��O�¯L//±s�,§L\È�,V//yrSry�O�¯Kn²®©L//yÈ�V�L//�O��³

¦®·�mts³q�¯Kr¥qL¡È�È�n²±K´W�K�qm°½�¥�qKr��¶Xym,n±r¾�Kr}�¶cr¥K½��¥n/±sÈ��L/¸±?
mr//¦©³�¶//ªgr�¶//O�s´//²·�L//K�,V//yK�N//yL²L±×�//yr±µn¾�n±K���mr//¦©³�mKr//�K�,¨//OL��qm

s¶�´®`r½�×K�O�³��LkÈ±Krh�m³r��sK°½�n/}�UÆ¢/~�¶/¡�n²X/z·�¶/�L_×rWn½��Kq
�¶Or`WÈ�n²²¡��K°½�KrO�³�n²Xz·��qL�X�¨�}�³�°¢z�n�L��mKr�K×�BW°¾��¶/O�m´k�{L�

k�qm�¯ms�¶yrS¯LOL¾�,L·�Kn¥È½�L½�L·qL¡×��È®yqr¾�³q�V�´�³×�È�n±q³?���Nª�K�L¸±?
¶¢P}�sK�L·×�L®gÈX½�¥mK´±LkÈ��L/®X_K�³È�µn/}�Kn/_�m´/k�n±K�©m�¶/O�³¨/¾�OÈ�È±L/®±Lk�
�/�³V¾�LSL±qKn/½�/yrXym�sK�,m´/kÈ��L/®X_K�ULn/k�¶/OÈ��±r/¾��³�{s´//?�,V/}Kn¸O
L®gV½�×L·�X©³mÈ�n²Xz·�«³rh�� �
LO�K°½�yL�Wr¾�¯´±L��VyK�rX¸O���qKp¥×L·qL¾��l~È�KrO�Kq×��¯´±L/��qm�mr¦©³�¶®ª¡

�W°¾¾�L®±n½�m³r��¶®·�LW°½�s�,n±mr¦±�mr¦©³�¯K´²��§´®~�¶�L_�sKKr½�¯L/®·��¶/¡�q´�
O¯L¾�m³r��¶®·�n}°½��ªW�mr¦©³�¶�L_�sKÈ�®±È�,n±´/}�SmL¸²/~¾�È�mmr/¥�Kr/O×�K¶/¢²½�

�l}È��ªW�mr¦©³È�y�,mmr¥¶��©K�r�²����l~�°¢z�°X}Kn±M�,���¶/O�§L�X/}K�«n�
]���qL�X�¨�}��BW°¾�L]LXh½�mr¦©³�µKq�sK×�´®��rOL��³�°¡LK�qmÈ���´/®`qm�Kq

¶O���¯K´²�×L·qL¾�mr¦©³×�¦O�r�±�qm,¬½r¾�K�qm°½�mKr�K�Uq´�×��l~�¨�}�¶¡È�±t¾�
©´®}�sKV¾��]qLk�mr¦©³È�n±´}�L·mr¥�¶©LOs�n²±LÈ½�sL/²�¶/¡§�®/yqÈ��¶/O�L/K�n/±qKm

Åm¨//½�l_r//W��//ªXf¾�È�n//²·m�K�sK°//½�L®±�{L//�qKrK�µKqn//²½�L//½�mKr//�K×�³q�sK�¶//¡×�
L·r¸}�qm�qKr��K×�°WqL¡�£qtO�OK´kÈ�L/½�/}L°¾�OK´/kÈ�È�n/²²¡��°¢/z�L/K�n/±qKm

�È²¾�r�W�§´®}�sK�n±qKn±�½��]qLkÈ�n±´}�L½�mKr/�K�x¢�r/O×�K³B/�³�°¢/z�¶/¡×�
��¨�}�LK�n±qKm��l~È²¾�KqKm�LK�n±qKn±×��¨�}�l~È�,n±K�¶O��q´�°¾�½�K°/½��mKr/�K

®±�KqÈ�¯K´W�¶O�¶O�³�VkL²}�mr¦©³�¯K´²���¶/®ª¡��Æ/�K�V/ª��¶/O�����Kq�¯L~WmL¸}�¯?��PW
±Kn±��´®z�¯´±L��qm�mr¦©³¬¾�� �

http://www.jf.isca.ac.ir


ʴʻʼ˨ ˨

 

www.jf.isca.ac.ir 

n�
±

�³�
ªh
W

¾
�̈

�³
r}

�
±́±L
�

È�
U
mL¸

}
�

n·
L}

�
qm�

´Wr
S

�
U
Å´
hW

�
�L®

X_
K

-È�
ªh
W

¾
�̈

P�
W

¾�È�
·L�


¾¬�

mr
¦©³

×��� 

¶/O�Kr/ymKm�¶/ªgr�qm�m´¸/}�°½K�mq�¶O�¶_´W�LO�VyK�È²X�¥��mqK´/�r/\¡K�§´/®��q´�
°½nO�³�¶X�r¦±�qKr��¨½Åm��´®`�qm�,¶OÆXP��x¢�²/�r/X®¡�t/¾±�È½L���¶½³q�qm�N¾WrW

È�µn±³rS�qm�r¦�,n±´}�µqLK�³�¨¾©m�b¾·�¶¡�È½L·��¨/h�qm�mKr/�K�sK�µ³r/¥�°/½K�t_�×K
¶///O�,n///}LP±�m´///_´�«r///_�¯K´²���µqL®///}�¶///L±mKm�§L\������������������iq´///

����������sK�È/·³r¥�¶/¡�mqKm�×m´¸/}�È·K´/¥��L®X/yK�¶O�µqL}K�q´~¡�È©L��¯K´½m
�V/yK�¶/X�r¥�qKr/��UL/���{r½p/Smq´�¯L~½K�È·K´¥�³�µm´O�¶�L_�°½m³r���¶/�Æk

�sK�È/¢½�¶/¢²½K�¨¾©m�¶O�R®¡�NgL��,mL¾X�K��rW�R®¡� ½�qm�¶¡�VyK�°¾²c�¶L±mKm
�qKr��¬X}�³�Mr��mq´�mKr�K�r½Ly�q´�g�qm�Kq�×³�,µm´P±�|½Ls?�«L`±K�¶O�r�Lg�mKr�K

�M³r��mr��U´��N_´�qr¢�ULOr��³�µmKmÈ�m´}��Uq´��sK�xS���L/_qK�³�¶/zª_
�×mKr/�K�¯L²l/y��L®X/yK�L/O�µn±³rS�UL����ªXl�¨gKr�¯mr¡�È��³�µL¥mKm�¶O�µn±³rS
�R/®¡�NgL/��mr���L���¬¢g�,n±m´O�Kr_L�n·L}�³�n²X}Km�q´�g�«r_�¨h�qm�¶¡

È�qmL��Kq��r/¾¥qm�L½�0Kr\¡K�µn±³rS�°¾�ª��³�m´¸}�¶¡�VyK�°½K�V¾®·K�tILg�¶X¢±�,n½L®±
ÈO�V¾��³�qm�L½�n±m´O�mL¾X�K��«r/_�°/½K�r/¥K�×mL/���½Kr/}�qm�¶/¡�n²X}Km�qKr��È±L®±Lk
È�iq�mL¾X�K�R®¡�sK�]qLk�È�qKr/��mr/¦©³�¯K´/²��§´®~�m´¸}�r\¡K�,mKm��L/½�n/²X�r¥

Vym�ÈO�L½�mL¾X�K�¨¾©m�¶O�L¸±?�er_�§L®XgK�¬¡�m´O�mL½s�È±L®±Lk�� �

Ķ˙ċ˨ŔČŞĄő˨ŗ˨ãĖŒý˨ãĚŞá 

ÈyqrO�sK�¨�Lg�^½LX±�¶�L_��³�¯Kmr/¦©³�sK�L/¸±?� /¾¢�W�³�È�L®X_K�°½m³r��ÈXkL²}
-VyK�¨½o�er}�¶O�¯L½n¢X� �

����Kq�m´/k�¶/�L_�qm�V¡qL/~�x/g�,mr��¶¡�VyK�ÈX¾��³�È�L®X_K�È¥n}mr�
È�ry�¶O�È�L®X_K�V¡qL~�sK�È²¾½LS�Èª¾k�¶ªgr�qm�L½�¶X}Kn±���¶X�q�³�mrO��¶/�L_�sK�¶/X�q

µqL²¡�È�×r¾¥�n½nS�°½K�,n²¡��/ªXl�¨/K´��qm�¶/~½q�¶/¡�V/yK�×n/�On²c�È´¸��µ
�¶/O�¶/_´W�L/O�«´/¸��°½K�,mqKm�È�¾h�³�È}s´?�,ÈyL¾y�,×mL�X�K�,È¦²·r��,È�L®X_K

�¶O�VPz±�mqKm�¶¡�È¥rXz¥×n¢W�×r¥��³�mqKm��ª���´�k�³�«´®��¶�OKq�×mr¦©³�³
×n¢W�×r¥�È�qKr��È�L®X_K�¯L¥n}mr��µrXz¥�qm�×mr¦©³�³�y�°½nO�³�n±r¾¥�rX¸O�NP
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�È//ª¡�¯K´//²��´//WrS�qm�×n//¢X�³�mr//¦©³�°½³L//²��¶//O�VP//z±�wqmKm�³�°²//��µL//¦±�V//yK
m´}��´���È�L®X_K�°½m³r��� �

����¨IL/y�,Èª�/}�¨IL/y�n/²±L��/ªXl�¶X/ym�n/²c�¶/O�,�/¡�¶/O�¨ILy�L½�×n¢X�mr�
È�¬¾z�W�Èª¾���¨ILy�³�×qKr��K�m´}���r/·�¶/O�¶/¡�×mKr/�K�¶/®·�,�/y´�r¾z�W�wLyKrO

½m�sK�×´h±È� /®¡�V/yK´kqm�¯Kr¦�È�qKr/��×n/¢X�¯K´/²��V/hW�,n/²²¡��,n/±r¾¥
È©Lgqm�×n/¢W�¶/¡�×mKr/�K�L¸²W�,�¾��r¾z�W�wLyKrO�¶¡�¶/O�Kq�×r¥��¶ª¾/y³�¨�/}�¯K´²�

µmr¡�MLlX±K�{L�qKrK�È�qKr/���/½r�W�°/½K�V/hW�,n±K�n/±r¾¥���qm�¯L±Kn/�´�g�³�L/¸��
¶O�¯L½n//¢X�UmL¸//}�{r½p//Smq´��ÆXkK��//ª��Uq´//���r//�±n//±qKm��¶X//ym��L//¸���sK�×K

×n/¢W�¶/¡�È±L½n/¢X�UmL¸}�n±n�X��¶/O�Kq�×r¥�µmr¡�ML/lX±K�m´/k�¨�/}�¯K´²���,n/±K
È®±�¶/X�r½pS�È©Lgqm�,m´/}��¨//¾©m�¶/O�¶/¡�È±L½n//¢X�UmL¸/}�n/±n�X��r/¦½m�È//krO�¶/¡

×n¢W�¶O�sL¾±�³�Uq³r��µmq³?�×³q�×r¥�È�¶X�r½pS�,n±K�m´/}��¶/O��U³L/�W�¶/�Æk�q´�
�K´±K�¯L¾�Èª�K�µt¾¦±K�qm�¯L½n¢X�VyK�¶X�¸±�L¸±?�×mL�X�K��½Kr}�³�L·���Èª�}�¯L½n¢X

¶O�×n¢W�¶¡�×mKr�K�¯K´²��µmKm�qKr��m´k�¨�}�Kq�×r¥�Vl/y�°¾±K´��§´®~�,n±K�¶±Kr¾¥��rW
È©Lgqm�,n²Xz·��qm�V/�m�L/O�r¥K�,U³L�X��½Kr}�¨¾©m�¶O�Èª¾���³�×qKr��K�¯L½n¢X�¶¡

OL½sqK�mq´�n±qKm�¶¡�È�Lk��½Kr}È�n±r¾¦O�qKr��È��°½m³r/��¶�´®`r½s�V�¥�¯K´W
�°/½K�¶/¡�V/yK�È/²X�¥�-n}LO�¶X}Km�Kq��L®XyK�V¾ªOL��L¸±?�UmL¸}�³�¶X�r¥�qKr��È�L®X_K

mqKm�È±K´l®·�t¾±�È½Kt_�°¾±K´���¾��r¾z�W�LO�r�±�� �
����¶¡�µn}�¶�L_�°½m³r��sK�×mL½s�mKr�K�§´®}�Z�LO�¯´±L��qm�mr¦©³�¶®ª¡��Æ�K

X¸O�r�±�¶O¯´±L��VyK�r��°¾/¾�W�¯´±L/��qm�mr/¦©³�¶/®ª¡�×Kr/O�Kq�È/�l~�×L·qL¾��qKp¥
¯L/®·�Kr/½s�-n±mr¦±�mr¦©³�¯K´²��§´®~�¶�L_�sK�°½m³r��¶®·�LW�n½L®±��¯L/¾O�¶/¡�q´�

È®±�È�ªW�mr¦©³�¶�L_�sK�°½m³r��¶®·�n}�n±´}��È�mL¸²~¾S��,mr¦©³��l}�×KrO�m´}
�©K�r�²��¶y��M�,�l/~�°¢z�°X}Kn±��n/�]�,�qL/�X�¨�/}�¶/O�§L�X/}K�«���°¾B/W

¶O�0L�®X`�Kq�È´®��rOL��³�°¡LK�qm�×mr¦©³�µKq�sK�]LXh½L��×mr/¦©³�×L·qL¾��¯K´²�
�n/±qKn±�È²¾��°¢z�LK�n±qKm�È�l~�¨�}�¶¡�×mKr�K�Uq´��°½K�qm�,¬½r¾¦O�r�±�qm

È�]qLk��½r�W�§´®}�sK�qKm��l/~�×K³B/�³�°¢z�¶¡�×mKr�K�x¢�rO�L½�n±´}�n/±

http://www.jf.isca.ac.ir


ʴʼʴ˨ ˨

 

www.jf.isca.ac.ir 

n�
±

�³�
ªh
W

¾
�̈

�³
r}

�
±́±L
�

È�
U
mL¸

}
�

n·
L}

�
qm�

´Wr
S

�
U
Å´
hW

�
�L®

X_
K

-È�
ªh
W

¾
�̈

P�
W

¾�È�
·L�


¾¬�

mr
¦©³

×��� 

È�]qLk�mr¦©³�V¾©´®}�sK�t¾±�n±qKn±�È²¾��¨�}�LK��¶/¡�È½L/·mr¥�¶/©LOs�n/²±L�-n±´/}
È�f¾_r/W��ªXl�¨½Åm�¶O�LK�n±qKm�È®yq�K³B�³�°¢z��{L/�qKrK�µKq�°/½K�sK�n/²·m

¯Æ¡�¶O���´L±�Ur_L¸�Vª��¶O�L½�qKr��K�×³q�sK�¶¡�×mKr�K�L½�n²½L®±���¾h�qm�L·r¸}
°WqL¡�£qtO�×L·r¸}�È�ÈOK´/k�°¾/}L�L½�ÈOK´k�È/�l~�¨�/}�×KqKm�L/K�n/²²¡��,n±K

¶O�����q´��È®±�¶O�mr¦©³�¯K´²��¨½o�Kq�mKr�K�°½K�¯K´W�¶O�³�mq³?�MLzg��¯L~WmL¸}�,¯?��PW
V�r¥�µn½mL±�¯´±L��qm�mr¦©³�¶®ª¡��Æ�K�Vª��¶O�����Kq�� �

� �
� �� �
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n¾�/yn¾y�,ÈIL�?����������È/yL²}sLO�¶/�©D��¶/O�|½Kr/¥�L/O�¯?�¶/�OKq�³�È�L/®X_K�µL/¦½LS�×L·
°WqL¡�¯Kr¸W�r¸}�qm�ÈOK´k���¶L²ª��ͳƢťƾůŶŤ�ǃťƭƄ�,�����������,������� 

«r¢�°O�n®h�,q´�²�°OK������������ŦƅƣƹŤ�ƿťƋƹ�]��,����U³r¾O��º�LP�ª©�r¢�©KqKm�� �

°OK�Èª��°O�n®h�,¶½´OLO������������ƄťũžʭŤ�ͳǁťƣƽ�]����¬����mÈÆyK�UKqL~X±K�rX�� �

°zg�,ÈLK���ÈO�LW���ͳǁƁƽ�ƯǈƲź��]����¯Kr¸W��¶¾ÆyK�UKqL~X±K� 

×r��_�r��_n®h�,×m³r¦²©����������ƯǈƲź�ɒȉǈƹǈǂɕƽƅŮ��¯Kr¸W��|±Km�^²¥�UKqL~X±K�� �

°zg�°O�n®h�,ÈªL�rg�����������ūƣɕƏƹŤ�ƸŢťƊǇ��]�����¬���V¾P©K�§?�¶zy´ń� 

�y´½�°O�°zg�,Èªg�����������ƻŤƅƨŻƹŤ�Ǉ�ƷʮƨŻƹŤ�ūƨƭƅƣƽ�ͳƨƭ�ƻťźʭŤ�ƁƢŤǈƱ��]����¬/����r/X�m
ÈÆyK�UKqL~X±K�� �

n¾�y�°O�¯K´~±�,×r¾®g���ÈO�LW���ƻǈƺƣƹŤ�ƉƾƎ��]�����~m��º¾®ª�©K�NX¢©KqKm� 

n®gK�,È_L�k���ÈO�LW���ƸɕžƁƹŤ�ǀƽ�ŦƅƣƹŤ�ƻʮȕ�ͳƭ�ƸɕƺƧƹŤ�ŗťƮƎ��U³r¾O��º¾®ª�©K�NX¢©KqKm�� �

¬//yL�©K´OK�,ÈI´//k�����������ǈƽͳŢǈƨƨſƹŤ�ƻťƨƨƽʭŤ�ūƢǈƨƨƊ��]�����¬//����«L//ÅK�qL//[?�>L//¾gK�¶//zy´
ÈI´l©K�� �

¬//yL�©K´OK�,ÈI´//k�����������ŴťƨƨǆǂƾƹŤ�ūƨƨƺƾȖŮ�ͳǁťƨƨũƽ��]�����¬//����«L//ÅK�qL//[?�>L//¾gK�¶//zy´� �
ÈI´l©K�� �

�/y´½�°/O�n/®gK�,×qLz±K´k�����������΄ƭťƨǂƹŤ�ƅƨƓůſƽ�ŸƅƨƎ�ͳƨƭ�ȓƄŤƁƨƾƹŤ�΄ƽťƨŶ��]����¬/���
¯L¾ª¾�L®yK�¶zy´�� �

Èª��,Knl·m�rP¡K����������ǄƽťǂůƧƹ��]����¯Kr¸W��¯Kr¸W�µL¦~±Km�QLc�³�UKqL~X±K�¶zy´�� �
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×n/¸�,È±Lr¡�-L�rÆ��,×qL���-È�Wr�,×qL½m����������°WqL/¡�V/z½s��{Æ/W�sK�-ÈOK´k
¯LsLysLO�LW�L�O�×KrO�r½t¥L±�È�L/®X_K�ÈOL½��ɓɔťůƨƊǇƄ�ͳƨƺŻƽ�ǄƣƨƊǈŮ�ǄɔƅƨƏǁ�ɒƅǆƨƎ�,������,

����������� 

,×n//±³L¸±�¬¾//gq�¶´//������������ÈÆ//yK�¶//���qm�m´¸//}��½Kr//}���ƻǈƨƨƺƢ�Ŭťƨƨƣƹťƛƽ�ǄƽťǂƺƨƨƓƭ
ͳƢťƾůŶŤ�,���������,���� 

Èª��,×m´®h�-È�Wr�,È®¾gq����������×n¢X�UmL¸}�ÈyqrO���¶L²ª��ǀɔǈƨǁ�ƯǈƲź�Ǉ�ǄƲƭ�,
���������,��������� �

°zgn®h�,×rILg�-¶®�L��,È½L�q�����������×r�¾¡�°¾±K´���¾��r¾z�W��LP²XyKµqKt¥�sK��×L·
ÈÆyK���¶½r~±ƯǈƲź�ͳǁťũƽ�Ǉ�ͳƽʮƊŤ�ǄƲƭ�Ŭťƣƹťƛƽ�,�����������,������� �

�r/��_�,È±LhPy����������ŗŤƅƨƧƹŤ�ūƣɔƅƨƏƹŤ�ͳƨƭ�ŪƀťǆƨƏƹŤ�Ǉ�ŗťƨƗƲƹŤ�ƻťƨƟǁ�]����¬/����«L/K�¶/zy´
�mL�ņ� 

�n®h�°O�r�LOn®h�,×qK³tPy�ÈO�LW���ƻťźʭŤ�ūɔťƮȕ��]����¯L¸��K��×³n¸�UKqL~X±K�� �
k�,×r¾�y§´yq�,«mLk�-¶`½n����������ÈO�¯L/±s�È¥n/±s�¶O�n¾K�V¾��³�ÈyqrO��r¸/}�¯L/®±Lk

×mq´�¶�©L��,¯Kr¸W��¯Kt½´©�×Krz±LLy���¶½r/~±ƿŤƅƨɔŤ�ͳƢťƨƾůŶŤ�ǄƣƨƊǈŮ�Ŭťƨƣƹťƛƽ�,�����,
��������� 

n¾�y�,È·L~±Lr¡�×n¾O�µL¾y�����������V½r½n�mr¢½³q�LO�m´¸}�UmL¸}��½Kr}�ÈyL²}�N¾y?
�qm���L²��qL�WÈÆyK�×L����ͳƽʮƨƊŤ�ƯǈƨƲź�Ǉ�ǄƨƲƭ�Ŭťƨƣƹťƛƽ�,���������/��,����
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Abstract 
Cryptocurrency mining is a new phenomenon in the global economy. Like 

other emerging issues, it must be examined in terms of its compatibility 

with Islamic legal standards to determine its legitimacy for individuals in 

an Islamic society. The growing public and governmental interest in 

mining and using cryptocurrencies in transactions makes it all the more 

necessary to address the topic. One major challenge regarding th

legitimacy of mining operations is the view held by some jurists that it is 

foolish or irrational behavior, which would render the activity invalid. If 

so, any resulting gain for the miner would be deemed illegitimate and 

considered an instance of eating wealth wrongfully. Accordingly, the main 
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question of this study is whether cryptocurrency mining can be considered 

a foolish legal act and thus impermissible. This study argues that general 

Ja�ala (a type of unilateral contract promising compensation for 

completing a task) is the closest legal category applicable to mining 

operations. Using a descriptive-analytical method, the study concludes 

that the elements constituting foolishness�as cited by jurists and 

potentially applicable to Ja�ala�such as "lack of rational benefit in the 

act" and "uncertainty about the compensation"�do not apply to mining 

operations. Furthermore, regardless of the legal classification of mining, 

when rational individuals around the world embrace and engage in a 

phenomenon on a large scale, such behavior cannot be deemed foolish. 

Therefore, arguing that mining is illegitimate based on claims of 

foolishness is not valid. 

Keywords 
Cryptocurrency mining, extraction, mining, foolishness, cryptocurrency, 

coin. 
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�¯L//½´�©�¶3�// 3y���³�V·L�// 3y���Kq�¬//ªg��¾//�±����,×n//¾·Kr�����]�,�����,�(��×L//²��¶//O�³
                                                          � �

1. Mining. 

http://www.jf.isca.ac.ir
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�¬//ªg�V//6�k���¬¡�È½LP¾¢//}��� //±��°OK��,q´//�²����]�,�������,���°OK�-��,r//¾[K����]�,�����,����-

�,È//h½r�����]�,�����,������³�¨//���qm��//�±�����,È´//¾����]�,������,�����¶X//z±Km�n±K���¶//O� �
È�r�±�¶O�,N¾WrW�r·�È�nyq�µqL/}K�È/yqL��V/�©�N/X¡�sK�È/krO�qm�¶/¡�¶/±´¦±?�¯K´/W�� �

�×L/²��¶O�Kq�V·L�y�³�¶�y�,VyK�µn}� Py�×r/y���³�¬¡�È/ª�����V/z±Km� /±��V�©��¶/L±

�,Knl·m��������¶�y�M´z²�¬yK��6È¸�y��¶c�¶¡�µm´O��µuK³�sK�¯K´/XO�L/zO�¶±L¸¾�/y��¶/O��¯K´²�
mr¡�µmL�XyK�¯?�ÈyqL��§mL����V/yK�È/IÆ��r¾��ÈWÆL/��,¶±L¸¾�/y�UÆL��sK�q´�²

¶O�¶�L_�«mr��´±�qLX�q��ÆkrO�¶¡�È�MLzg�¶O�,n½?�×q´��¶ªL��°¾²c�¶¡��sK�rX~¾O�×K
È�«L/`±K�¶¾�y�mKr�K�N±L_�¶/O�Æ/���³�mr/¾¥�È®±�¯?�mL/��±K�¶/O�«Kn/�K�§´/®��q´���,n/²²¡

�°½KrOL//²O�-qL//¡m´k� //½�¨//OL��qm�¶//±Lk�°Xk³r//��¯´//d®·¶//ªL����x²//_�sK��´//�´
�n}LP±�¯L±?�sK�¨L��m´k�¶¡�n²cr·�VyK�¶¾�y�mKr�K�UÆL�� /±��È²¾/zg��,È/�Kr�����,�

]�����,���������È®}L·�-��,×m³r·L}����]�,����,������ �
OrX~¾�L¸��×�}¶�¾��y�UÆL��n±n�X�¶±L¸¾�krO�³�VyK�¨�LOÈ�XgÈ��sK�Kq�¯?�¯Æ/�O

¶Xz±Km��L�WK�mq´�UL®6ªz�KrO�³�n±K×�L�n×�¶/©mK�m´k�K×�µmr¡�r/¡o��n/±K� /±��¸/},È±L[n¾�

����]�,����////��,�����³���////zg�-¾²È�////�KrÈ�,����]�,�����,���////�`±�-È�,����]�,�����,����-

LP�LP�È½�½mt×�,����]�,����,���´y´�-×�®k¾²ÈO�,È�LW]�,����,���®/}L·�-È�r·L/}m³×�,����]�,�,���������
�«´/®��mL��¶¡�n²±?rO�,¶Xz±Km�f¾h��Kq�¶±L¸¾�y�UÆL��L¸���sK�×r¦½m�¶Xym�,¨OL��qm
�¯Æ/�O�r/O�È/ª¾©m�0L/yLyK�³�V/yK�UÆL/��°/½K�Vh/��,UÆL/��Vh/��³�o´/�±�¶©mK

¶ªL��,VyK�¨�LO�¶¡�×t¾c�¯?�³�mqKn±�m´_³�¶±L¸¾�y�UÆL��¶¾�y��¶±L¸¾�/y�¶±�,VyK�
� //±���,È½´//k����]�,���//��,����³���]�-����,���]�-����,���È±K³r½K�-��,È//�`±����]�,����,���-

�,È±Lg³q�������,���×r¾P}�-�ÈO�,È±L`±s�]�,LW�����,�����,Èyqn�-�������,����� �
È�,¶X/}Kn±��/¾O�¶/O�È/�L�XkK�¶�y�VyK�È²X�¥��¶/ª®_sK�UL/�³L��r½L/y�qm�n/±K´W

¾��qm�ÈXg�³�¶©L�_�,eL¢±�,µqL_K�n/����/ª��qm�0L/yLyK�³�V/©L¡³�¯´/d®·�UL/�³L��r
                                                          � �

�����y¾¶��mr�×�VyK�¶¡�§K´K�m´k�Kq�qm��Kr�K�VyqmL±�¶O�qL¡�È�mrO�½L�qm�¶/ªL��§´/¥�/È�mq´/k��r�½/hÈ,�
�����,]��,��������qm���KeÆ�¸��È�±¾t��y¾¶�¶O�L²�×��l}�ª�L�È�V/yK�¶/¡�q´�/}�µqKmK�§K´/K�m´/k�Kq�
mqKn±�� ±���`±È,�����]�,�����,����� �
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�nOL½���hW�È²¾zg��,È�Kr����]�,������,����³�����¯?�,n/���¯m´/O�¶±L¸¾�/y��Æ/�Kr/½s�-
¶O�n���¶¡�VyK�¶±´¥�¨OL��³��qL�X�,«mr�mt±�¶¡�m´}�n��²�×K���/�hW�³�n/}LP±�{r½pS

�VyK�°¢®�t¾±��³r}�qm�ÈXg�³�n����ª��µqLOqm�,×t¾c�°¾²c�È²¾zg��,È�Kr����]�,���,

����� ±�-��«qL¢��,×sKr¾}����]�,�����,����� �

ʵ	˨ʵ
˨ŔŒŰĜŎę˨ěęù˨ ˨

�¶²½tq�sqK���¶®ª¡�§mL��Èz±qL¡´XT½r¡���VyK���|lO�³m�sK�¶®ª¡�°½K�´XT½r¡����¶/O
�×L²��×qL¦±tq����¶®ª¡���l�¶¡�È�Kr¥´/XT½r¡���V/yK���³�È/z±qL¡����×L/²��¶/O

�sqK��VyK�µn}�¨¾¢~W��X±K¶²½tq�×KrO�«L±�°½K�MLl�°½nO�L·sqK��L/·sqK�°½K�¶¡�VyK�V¸_
×sL`�sqK�È�´±�¶¡�n±K �µn/}�µmL�X/yK�×qL/¦±tq�×q³L/²��sK�L/¸±?�VkL/y�³�ÈgKr��qm

VyK��¬X½q´¦©K��½r��sK�UL�Æ�K�¯mr¡�n¡�LO�×qL¦±tq�UL¾ª®���È/�L½q�µn/¾d¾S�×L/·
È�«L`±K�m´}.�¾²K�¯´d®·�È½L½Kt�×KqKm�µn}mL½�×L·sqK�,¶�/yK³�¯mr/O�°¾/O�sK�,ÅL/O�V

�°¾/²d®·�-V/yK�¯KrOqL/¡�V/½´·�¯m´/O�¶XkL²/}L±�³�|²¡Kr/W�¶²½t·��pg�L½�¯m´O�°¾½LS
È®±�§rX²¡�È�Lk�mL¸±�L½�V´¢g�b¾·��y´W�³�µm´O�t¡r®Xr¾��µn}mL½�×L·sqK�n±´/}��

¶²½tq��¶±´¥�³m�L·sqK�n±K�� �

ʵ	˨ʵ	ʴ˨
ŐŰŘÝ�˨ ˨

�°½´¡�¶O�¶¡�VyK�È©´S�,�×qKp¥tq�¯´²��¶ª¾y³�V/yK�µn/?�m´/_³�¶O���³r��sK�°½r/W�
°½´¡�È�L·��¶O�¯K´W�V¾O�°½´¡����×q³L/²��wLyKrO�¶¡�mr¡�µqL}K��ÆO�°¾/c�����µr/¾`±s

                                                          � �
1. Cryptocurrency. 

2. Crypto. 

3. Cryptography. 

4. Currency. 

5. Coin� 
6. Bitcoin� 
7. Blockchain� 

http://www.jf.isca.ac.ir
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È/¡ÆO��V//yK�µn/}�¶XkL/y���ÆO�¶¢P/}�°¾/c�×q³L6 ²��sK�µmL�X/yK�L/O�¶//¡�V/yK�×K��×L//·
t¡r®Xr¾����³qL¦±tq,×�qLW¶dl½�|²¡KrW�«L®W�L·×�«L`±K�KqKm�LO�µn}È½�×L/·�m½§L/X¾`�

O�n²±LV¾�°½´¡��qm�Kq ½�m�¨/¡�rX�m§L/X¾`½�´/®��³È�koµr/¾�È�n/²¡���W�¯L/¢K,r/¾¾�
Vym�³�Nª�W�qL¡×�ko�UL�Æ�K�qmµr¾�µn}��ÆO�qm�c°¾��UL�Æ�K�«L®W�³�mqKn±�m´_³

VP[�¶O�¯?�qm�µn}�XkK�qm��L�/}�Uq´�qL/¾�qL/¡¯KrO��qKr/�È�mr/¾¥���ÆO�¶¢P/}�/c°¾�
c�¯L®·×t¾� ±LO��p/g�¶/¡�V/yK�/·©L/�UL/zyD�³�LÈ�|²¡KrW�sK�L/·×�KqKmÈ½�×L/·�

m§LX¾`½�¯L¢K�Kq�pSr½�²K�³�µmr¡V¾�L·sqK×�m§LX¾`½�®�W�Kq°¾�È�-n/²¡��´/�´È��¶/¡
KqKm�µn}�N_´È½�×L·�m§LX¾`½�s�¯KqKn�r�×mL½�SKn¾�n²²¡��tq�r·¶²½�×sqK��x/S�¶/¡�Kq

sK�OV¾�°½´¡��,VyK�µn}�qKsLO�¶±K³q�V©?�°½´¡����L½�°½t¦½L_�¶¢y��È/�n/²L±���V�r/y
°¾½L/S�¶/²½t·�,rWÅLO�V/¾O�¶/O�VP/z±�rWÅL/O�È/�´�k�¬½r/g�³�rX/~¾O�V/¾²K�,rW��sK�°½´¡

VyK�°½´¡�°½K�UL�l~��°½´¡�¶O�L·�È�mL/`½K�]KrlXyK�n²½?r��qm�§´®��q´��n±´/}��
�ÆO�×KqKm�³��L/O�È�L�XkK�§´S��¾¡� ½�¶O�,L¸±?�sK�«Kn¡r·�³�n±qKn½LS�³�¨�Xz�°¾c
�L�XkK�wqm?�ÆO�qm�¶¡�n±qKm�sL¾±�È��§L/\�×Kr/O�-VyK�¶X�r¥�qKr��m´k��Lk�°¾c

V¾O��¾¡�¶O�«´½rWK�³�°½´¡�È®±�³�µm´O�Kt`�¬·�sK�¨L¡�q´��V/¾O�È/½KqKm�¯K´W��Kq�°½´¡
mr¡�§LyqK�«´½rWK�wqm?�¶O��¶�l~�sK�È¢½�°½´¡�×n¾ª¡�×L·�L·���×Kr/O�¶/¡�V/yK�°/½K

¶O�µmL�XyK�ÈgKr��¶©mLP�¶ª¾y³�¯K´²��µn}�¶c�³�n±K�§´S�×L/_�µn/²½?�qm�L/zO��Kq�^/½Kq�×L/·
n±r¾¦O��°½´¡�r/¦½m�¶/�l~�È�¶/®·�¶/¡�V/yK�¯?�L/·��³�n/²²¡�µmL�X/yK�L/¸±?�sK�n/²±K´W

�Vz¾±�«mr�sK�È�Lk�µ³r¥�¶O�m³nh� /±��È_L/g��,È½Ksr¾Æ�������,���,q´/�-�������,���-

,¯KqL¢®·�³�r½Lm´_��������,���,¯KqL¢®·�³�Èª���-�������,����� �
                                                          � �

1. Decentralized� 
2. Altcoin� 

���LO½n��ÆkrO�¶¡�V}Km�¶_´W�Kq�q´�W½,^�K½¶±´¦²�±¾Vz�L®W�¶¡È�´¡½°�L·�¨OL��¶X/ym�¶/¢ªO�-n²/}LO�]KrlXyK�K×�
¯?�sK���L·¾¨OL�r�]KrlXyK�n±K��K���K³qm½°�´¡�sK�¶Xym½°�L·�/�L/¸²W�¯KrOqL/¡�³�n²X/z·�{mr/¥�qm�¨/P��sKÈ�n/²±K´W�
¯?�rk�LO�Kq�L·½n�r��sK½��dz¡K¾^²�½L�L·qKtOK×�m½r¦�¶O�n±q³?�Vym��´¡½°�L·×�½n}mLµ�½L�ªOL�¾V�K½mL`��n±qKn±½L�
K½mL`�È�n±´}�¸`W�sK�µmL�XyK�¯³nO�LK¾UKt�L½²¾¤²��XRP�,EOS�,NEM�,QTUM��³LISK�´¡�¶ª®_sK½°�L·×�

��qKn�r�rS¾¨OL�r�n²Xz·�]KrlXyK� 

http://www.jf.isca.ac.ir
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ʵ	˨ʵ	ʵ˨
ŐÝŘă�˨ ˨

�°¡´W���µu³rS�×KrO�¶¡�VyK�§LX¾`½m�È½KqKm�È�´±�¶O��Lk�×K��VkKmrS�{³q�¯K´²�
È�qmL��µu³rS�¶±LLy�´¡K�¯³qm��Èª�K�U³L�W�LK�,mqKm�°½´¡�LO�È±Lz¢½�mr¢ª®��³�m´}

È�µmKm��g�°½K�¯L¥n±qKm�¶O�¶¡�VyK�°½K�qm��×Kr/O�-n/²²¡�V¡qL/~�¶¢P/}�qm�L/W�m´/}
®²¾y�V¾ªO�§L\�¯L/s�qm�¯?�sK�n/½LO�¶/¡�¨/¾©m�°/½K�¶O�VyK�È��K³�×L¾±m�qm�°¡´W� ½�L

m´}�µmL�XyK��l~�Èªh�qm�³��l~��È®±���K³qm��L/O�Kq�¯Kq´X/yq�×Kp/��§´/S�¯K´/W
°©L/y�qm�L/¸²W�L®²¾y�V¾ªO�Kr½s�,mr¡�VkKmrS�L®²¾y�V¾ªO�mqKm�{sqK�L®²¾/y�×L·���ÈL/®W

°¡´W�¯Lz¢½�r�²�°½K�sK�§LX¾`½m�×L·�¶O�,n±K�µmL�X/yK�¶¡�È²��°½K��¯³qm�qm��l/~�×K
µu³rS�n/±qKm��l/~�×K��°¡´W��ÆO�L/·��×³q�r/O�³�¶X/}Kn±�È/�L�XkK�³�¨�X/z�°¾/c
�ÆO�°¾c�È�mL/`½K�m´_´�×L·�¨¢W³rS�sK�³�n±´/}��ÆO�¯?�×L·mqKn±LX/yK�³�L/·��°¾/c

È�µmL�X//yK�°½´¡��Ækr//O�³�n//²²¡��L//·��¨OL��È�½Kr//}�qm�¶//¡�]KrlX//yK��n±K���V//¾ªOL�
n±qKn±�]KrlXyK�V/gKq�,�Lk�È½´¦©K�m´_³�¨¾©m�¶O�n²cr·�,��½r/y�³�rW�°½´¡�sK�rW��L/·

µKq�È�×sKn±K�n±´}��°¡´W�r¦½m�¶�l~��°½´/¡�sK�n/½LO�L/¸±?�n½rk�×KrO�¶¡�VyK�¯?�L·
°¡´W�LO�n²cr·�,mr¡�µmL�XyK�È®±�L·�È�Kr/���½r��sK�LK�,n½rk�°½´¡�m´}�¨OL��L·��¨½n/PW

n²Xz·�r¦½n¢½�¶O��g�qm¶Xym�r�Lg�§L�°¡´W�×KrO�×ngK³�×n²O��¶/cr¥�-mqKn/±�m´_³�L·
L¢½r?��Kq³K�³�wq´O�¯´¾z¾®¡��x¾I´/y�È©L�qKsLO�rO�UqL�±�µqKmK�³���°/½K��/�q�×Kr/O

{ÆW�¨¢~�µmr¡�È½L·�n±K��°¡´W�,¯LsLy�³m�r·�¬¾/z�W�µmrX/z¥�¶X/ym�³m�¶O�Kq�L·��×n²O
µmr¡�n±K���©K��°¡´W�°¡´W�L½�«L¸y�×L·�½Lry�×L·¶�M�³�×K��°¡´W��ÈWLn/k�×L/·� /±��

È_Lg��,È½Ksr¾Æ�������,���,q´�-�������,��m´_�-�,¯KqL¢®·�³�r½L��������,���,¯KqL/¢®·�³�Èª/���-

�������,����� �
                                                          � �

1. Token. 

���¶O�°X�r¥�r�±�qm�LO�¶XP©K�sLO�eÆ��K×�L·È½��¯´/d®·�V/PL¡�rX/z®·�ª®��,/¾UL�¡´/W�¶/O�VP/z±�]KrlX/yK±�°/¾t�
È�n±K´W�n}LO�er��� �

3. SEC. 

4. FINMA. 

http://www.jf.isca.ac.ir
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˨ŉŗĖċˈÜŰˇ˨ʲŔŒŰĜŎę˨ĵùŘőù˨ěęù 

ōŖŎ˨äáÚŰŗ˨ŐŰĚă˨ʭŕ ĵùŘőù˨ ˨ ľŰĚĸă 

¶²½t
q�
�K´

±K
�

sqK��

��¶O��mL/`½K�]KrlX/yK��/½r��sK�§´®��q´�
È�´}m�� �

���ÆO�mqKm�È�L�XkK�³�¨�Xz�°¾c�� �
��¶O�¯?�VkLy�¯L¢K�È¥mLy�Vz¾±�r½pS�� �
���§´//S�n//²±L�Kq�¯?�¯K´//XO�V//yK�°//¢®

¶ª¾y³��¶/O�UÅmL/P�qm�V/kKmrS�×KrO�×K
mq³?�qL®}�� �

���sK�È�Lk�µ³r¥�¶O�m³nh�¯?�sK�µmL�XyK
Vz¾±�«mr� 

��V¾O�°½´¡� �
��V©?�°½´¡ 

�L//O�¶//¡�V//yK�È©´//S
 ¾²¢W��×L//////////·

�×qKp///////¥tq�qm
�ÆO�¶¢P}��¶O�°¾c

VyK�µn?�m´_³� 

°½´
¡

��

��mqKn±�]KrlXyK�V¾ªOL��� �
���ÆO��³�mqKn/±�È�L�XkK�³�¨�Xz�°¾c

�ÆO�×³q�r//O�°¾c��mL//`½K�m´//_´�×L//·
¨¢W³rS�sK�³�µn}��¯?�×L·mqKn±LX/yK�³�L·

�ÆO�È�µmL�XyK�°¾c�n²¡�� �
��V//gKq��½r//y�³�rW��¶XkL//y�°½´//¡�sK�rW

È�m´}�� �
��µmL�X//yK�m��l//~�×Kµu³r//S�¯³qm�q��×K

n±qKm��l~�� �
��¯?�n//½rk�×Kr//O���µmL�X//yK�°½´//¡�sK�n//½LO

È®±�¯?�LO�LK�mr¡��×qKn/½rk�°½´¡�m´}
È�Kr///���///½r��sK�n///²cr·�,mr///¡��L·
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¶/²½tq��L·sqK¶¢P/}�qm�t/¡r®Xr¾��È½L·���ÆO�¯´//d®·��¶XkL//y�r�L/±�¯³n/O�³�°¾/c
È�°¾®·sK�-n±´}���½s´W�³�n¾©´W�,×³q¶²½tq��L·sqK¶O��³�V/z¾±�×mL¸±�L½�V©³m�b¾·�Vym

Vym�V¸_�°¾®·�¶O�L½�×L/·sqK�¶/O�ÈOL½¯n/��n/²½Kr��n/²sL¾±�µn/}m��]KrlX/yK�L/½�×³L¡
�¤²¾²½L��VyK���ÆO�¶�´®`�°¾c��ÆO�sK�qK³r/¾`±s�×K��×LX/yKq�qm�¶/¡�V/yK�È½L/·

Uq´�� 5�ªXl�ULKn�K�¶O�¶¢P}�qm�¶X�r¥�È�m´_³�È�Kq�È/ª¡�ÈL�±�³�n²½?�n±sL/y.��qm
�ÆO��r·�LO� 5�PWr�°¾c¶²½tq��sqKV¾O�¯´d®·�L½Kq�³�rOqL¡�r·�,°½´¡¶±��¶¢P/}�qm�¶¡�{K

¶O�,n±qKm�q´�g�� ½�¯K´²��µr¥���È�¶XkL²}�n±´}��¶l/z±� /½�rOqL¡�L½�µr¥�r·���¨/L¡
¶¢P}�sK���ÆO�mqKm�qL¾XkK�qm�Kq�°¾c���ÆO�,¶¢P/}�¶O�µsLW��ÆO�r·�¯n}�¶�L�K�LO��°¾/c

¶l/z±�«L®W�LO�µsLW�È�¶/z½L��,V/yK�¯KrOqL/¡�wrX/ym�qm�¶/¡�×r/¦½m�×L·��r/¥K�-m´/}
//¾�ÈW³L//�WÈT¡�³�µsL//W�¶l//z±�¯L�µr¥�×L//·��UL//¾ª®��,n//}LO�¶X//}Kn±�m´//_³�r//¦½m�×L//·

¶O�È�Uq´��¶¢P}�qm�È±Lyqs³q�È�n¾½BW�¯?�V¾²K�³�mr¾¥�m´}���U³L/�W�¶±´¥r·�m´_³
�ÆO�¯L//¾�¶l//z±�³�°¾//c�¨//OL��Èª¢//~�sK�¯L//~±�¯KrOqL//¡�È//T¡�×L·��mqKm�×r¾¦¾S� //±��

È_Lg��,È½Ksr¾Æ�������,����� �
�r·�ÆO�¶¢P}�qm���ÆO�È�°¾c�|²¡KrW�×³Lg�n±K´W��×L·�UÆL���n/}LO�mn/�X��

�,rOqL¡�¶¡�È±Ls¡ÆOÈ�¶¢P/}�¶/O�È�¶/²½tq�N/©L��qm�È/}KmLS�×³�¶/O�,n/½Kt�K���/ª�W�sqK
È�¶O�-mr¾¥��¯m³t�K�§L\�q´��ÆO��ÆO�¶O�V/¾O�°¾c��È/}KmLS�V/�L½qm�L/O�µKr/®·�°½´¡

�¶¡�m´O�n·K´k���g�³�¶�y´W�×KrO�ÈªL��rK�°½K¶¢P}�V¾²K���ÆO�t¡r®Xr¾���¶/O�°¾c
È�qL®}�n½?���¯m³t�K�¶XP©K�ÆO�L·��ÆO�¶O�µmL/y�¯Kn²c�UL¾ª®��,°¾c��¶/¢ªO�,V/z¾±�×K

µn¾d¾S�È�L½q�¶ªJz�n½LO�mqKm�×´/��qL¾/zO�ÈWLP/yLh�Uqn/��¶O�sL¾±�¶¡�m´}�¨g�×K���¶/O
                                                          � �

���©´//S�«L/�±�qmÈ�t//¡r®X,�|²¡KrW�«L/®W��qm�L//·//½ �t//¡r� /±LO�mt//±�¨//¡�r/X�m×�/�V//P[È�m´//}���³�UÆ¢//~
m³nh½V�L·×�«L�±�L·×�©´SÈ��t¡r®X½¢È�rX®¸�sK½°�nS�q´¸��¨K´�½µn�tq½¶²�sqK�K��pg�³½°���/yK³�mL/¸±

m´O�UÅmLP�qm� 

2. Node. 

http://www.jf.isca.ac.ir
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�,n/²²¡�¨/g�Kq�µn¾d¾S�¨ILz�°½K�n²±K´XO�¶¡�È±Lz¡�r²½L/����L/½�KrlX/yK]�µn²²¡����Æ/�K
È��m´}� ±���,¯KqL¢®·�³�r½Lm´_�������,����� �

¯n��¶O�]KrlXyK�L½�×³L¡���r/��N/_´�È©´®��×L·rW´¾TL¡�LO�³�×mKr�±K�Uq´�
¶²½t·��V¸_�°¾®·�¶O�-VyK�µKr®·��ÆO�mL`½K�qm�È±K´WL±� 5mL½s�§L®XgK�LO�³�µn}�mL½s�×L·

¶O�µn}mL½�n²½Kr��¶O�§´®��q´���qm�³�È/�®_�Uq´/�¤/²¾²½L�×L·rlX/yK�N/©L����«L/`±K
È��¯L/¸_��/ªXl��L/�±�sK�r²½L/�¯KqKt·�¶¡�N¾WrW�°½nO�,m´}�¶/¡�¶/±L½Kq��³�×´/��×L·

È�³�n±qKm�qL¾XkK�qm�È�Lk��qm�m´/_´�¨IL/z�¨/g�¶/O�«Kn/�K�ÈO´/ª��V�ry�LO�n²±K´W
�ÆO�n²²¡�°¾c��ÈWLP/yLh�Uqn��°X}Kp¥��KrX}K�¶O�LO�rlXyK� ½�qm���¨/g�³�m´/k

�¯mr¡¶O�µn¾d¾S�UÅmL���,¯Lt®·�q´�rO�¯³t�K��ÅL/O�qL¾/zO�Kq�m´/k�È}sKmrS�¯K´W�¶¢²½K
È�V/¾©L���¯Kt/¾�¶/O�L·r²½L�«L®W�,n±rO��Kq�È/ª¡�{KmL/S�sK�È¢c´/¡�¬¸/y�µrkÅL/O�¯L/}

È�V�L½qm�¬¸/y�¶/±Ks³q�V/�L½qm�rO�µ³Æ��¶¡�n²²¡��Kq�¶/`¾X±�¶/O�¯n¾/yr±� /z½q�,¯L/}
È�|·L¡�n²·m���L½�r²½L���K³qm�§sL/S�°/½K�L/·r²½L�¶/¾�O�sK�r/Wm³s�n/²±K´XO�¶/¡�È½L·r²½L

�ÆO�,n²²¡�¨g�Kq�ÈWLPyLh�µsLW��ÆO�¶O�×K�³�mr¡�n²·K´k�¶�L�K�°¾c��¶¢P/}��r��sK
È�V/�L½qm�{KmLS�t¾±�{KmLS�°/½K�-n/²²¡��¯L/®·�L/·¶²½tq��V/yL·sqK�°/½K�³¶/²½tq��L·sqK

È�qL/¡�¶O�Kq�L·rW´¾TL¡�°½K�¶¡�È±Lz¡��y´W�¶/O�n/±r¾¥�Èqm�V/¾¢©L�³�§r/X²¡��-n/²½?
�¶/¡�V/yK�¶ªJ/z�¨g�×rW´¾TL¡�µn¾d¾S�n²½Kr��¯L®·�,��K³qm�¤²¾²½L�sK�q´�²�°½KrOL²O

�×KrOn¾½BW�|²¡KrW�¶¢P}�qm�V¾²K���g�³�m´_´�×L·�È�«L/`±K�t/¡r®Xr¾��×K��³�m´/}
�,n²½Kr��°½K�qm¶²½tq��sqK¶O�¶¢P}�È�µmKm�L·rW´¾TL¡�¶O�{KmLS�¯K´²��m´}��O�,¯L/¾O�r/¦½m�¶

�µr/¾`±s�¶/O�V/yK�|²¡Kr/W�sK�×mKn/�W�sK�¨¢/~X�¶/¡�n/½n_��Æ/O�]KrlXyK�n²½Kr��LO
�ÆO�°½´¡�¯?�NPy�¶O�³�µm³t�K�°¾~¾S�×L·�È�mL/`½K�×n/½n_�×L·�m´/}���]KrlX/yK�L/O
¶²½tq�È®±�×t¡r�mL¸±�³�¶�yK³�¶O�×sL¾±�r¦½m�L·sqK��È/®¸�qL¾/zO�|�±�rK�°¾®·�³�nX�K

                                                          � �
1. Miner. 

2. Mining Pools. 

3. Hash Power. 

http://www.jf.isca.ac.ir
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�,mL®X�K�mL`½K�qm¶/²½tq�×qKn/½LS�³�V¾²K�È�L/�½K�L·sqK��n/²¡� /±���,¯KqL/¢®·�³�Èª/�������,

����������� �
�ÆO�µn/~±�¶XkLy�¶¢P}�¯LgKr��L½�eKr���y´W�¨P��sK�L·��ÆO�mL/`½K�¶/¢ªO�,n±K��L/·

�VkL/y�¯L/¢K�,m´/~±�¶XkL/y��Æ/O� /½�L/W�V¸_�°¾®·�¶O�-VyL·r²½L�V¾©L���¶`¾X±
²½K�°¾²d®·�-mqKn±�m´_³�×n�O��ÆO�¶¡�Vz¾±�¶±´¦¶O�§L/\�q´/��V/¾O��r/Xl��sK�°½´¡

�½r�W�¬X½q´/¦©K�¶/¢ªO�,n}LO�µmr¡�°¾¾�W�Kq�L¸±?�tq�¨P���mrP/~¾S�×Kr/O�¬X/z¾y�qm�µn/}
È�t/q�r®X/z�n¾©´W�¶O�¤²¾²½L�³�]KrlXyK�qL¡³sLy��L/·r²½L�¯?�UKsK´/�¶/O�³�msKmr/S

¶O�n²X/z·�]KrlX/yK�UL/¾ª®��§´�~�r®Xz�Uq´���V/¾O� /½�t/q�È/X�³��n/½n_�°½´¡
�ÆO�¶¢P/}�qm�,m´}�µm´~¥���/®_�×´/y�sK�³�¶X/}Kp¥��KrX/}K�¶/O�°¾/cn/¾½BW��qL/PX�K

È�V//¾O�¯?� //©L��l//}�°//½K�³�m´//}�n//}�n//·K´k�M´//zh�°½´¡���UL//¾ª®���//�K³qm
�×L/·sqK�¯n/}�È/T¡�³�¨/�_�L/O�¶/ªOL��×Kr/O�¶/¡�VyK�ÈPyL²�¨g�µKq� ½�×qKp¥tq

�Kr½s�-VyK�µn}�¶X�r¥�r�±�qm�µn}mL½¶²½tq��sqK�¶/¡�V/yK�V/¾O�×r/y� ½�������K³qm
È�µr¾ko�µL¦Xym�n²c�L½� ½�¶��Lg�qm��È/¢½t¾��¶±´®±�wL²¢yK�L½�¶¢y��ÆkrO�³�m´}

È�×r¦½m�È©LX¾`½m��P²�r·�n²±L�V¸_�°¾®·�¶O�-mqKn±�ÈO�n±K´W�m´}�ÈT¡�V½L¸±��� �
�r·�mL`½K�ÆO�È�¯Ls�¶�¾�m�µm�0LP½r�W�¶¢P}�×³q�V¾O� ½�¯?�§LP±m�¶O�³�mrO��°½´¡

È�n//¾©´W�n//½n_��¯?�µn//²²¡mL`½K�{KmL//S�¶//¡�m´//}�Æ//O�m´//O�n//·K´k���qm�µt½L//_�°//½K� �
V/¾O�¶/�r��È½KnXOK�§Ly�qL¸c��°½´¡�������L/W���������V/¾O��mKn/�W�°/½K�³�m´/O�°½´¡� �

�n¾©´W�sK�xS�����qKt·�ÆO�¶O�L½�UqLP���|·L/¡��/�±�¶/O�§L/y�qL/¸c�r·�sK�xS�r¦½m
È�Kn¾S��§Ly�sK�È²�½�-n²¡�����O�mn��¶����§Ly�sK�³������mn��¶O��ã���§Ly�sK�³�����

�¶O�ã���V¾O��r·�qm�°½´¡�ÆO�VyK�¶X�L½�|·L¡���mn��¶O�L·tq�°½K�mKn�W�¯n¾yq�LO���
�qm�¶¡�]KrlXyK�qL¡�,¯´¾ª¾����«���qm�,µn}�sL�?������°½r/k?�]KrlX/yK�L/O�×mÆ¾/

�È}´WLy� c´¡�V/¾O�ngK³�°½rW�°½´¡���n¾/yq�n/·K´k�¯L/½LS�¶/O� /±��_L/gÈ�Æ¾KsrÈ/½�,� �

�������,����� �
�ÆO�¶¢P}�c°¾�¶O�¶±´¥�K×�gKr�È�±L¢�¶¡�µn}¬z¾�L¤²¾²½�L��y´WL/·r²½��¯L/¢K

�¯³nO�¶¢P}�f�y�qm��L®_K���hW /½�t/¡r��/_r×��¬·Kr/��KqÈ�n/²¡�L/�WqK�¶/O�³×�
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²K�f�yV¾�� ®¡�¶¢P}È�n²¡��K°/½�L�µn/½�×K�]KrlX/yK�N/±L_�sK�¶/¡�V/yK��¯L¥n²²¡
�Lr²½L·��y�¶O¬Xz¾�È�nyq��X±�,¶XP©K¶`¾�L¤²¾²½�qm�¶O�r�h²V�L½�OV¾�°½´¡�±Vz¾��¶/¡

O�]KrlXyK�«L®WK�LOV¾�°½´¡�LS�¶O¯L/½��n/yrOL/½�O�m³n/h�mKn/�WV/¾�°½´¡�¨OL���,]KrlX/yK
¶O�¶��±�¯K´²��s�,m´}�er�����Kr½�LL·r²½�O�¶¢P}�qmV¾�°½´¡�qm�{KmLS��´±�³mV/�L½�
È�n²²¡��Block reward��¶O�r/·�VkLy�×KsK�Æ/O��³�n/½n_Transaction Fees��×KsK�¶/O

�|²¡KrW�r·�n¾½BW�¨�±�³�¶¢P}�qm�§L�X±K³����n/¾½BW�µKq�sK�r²½L/� /½�n/?qm�V/yK�°¢®
�VkLy�sK�rX~¾O�|²¡KrW�ÆO�V¾O�]KrlXyK�¶¡�È±Ls�¶XP©K�³�m´}��,n/yrO�¯L½LS�¶O�°½´¡

|²¡KrW�n¾½BW�mtqL¡�V�L½qm�qm�r�h²�r²½L�n?qm�·�m´O�n·K´k�L� ±���,°¾/ª±K³�������,

��¯L¾½Æ_�-��,È±Kr��s������,��¶²¦±s�sK�¨/�±�¶O�-��,È¡r¸/}�������,���,×r/¡Ko�-�������,����°¾/²d®·�-

 ±��https://crypto.news�� 

ʶ
˨äĄĠŞ×˨ŏĖĸŎ˨ĖŒŰùĚĿ˨äŖńĿ˨äğʭŒģ˨ãŗʭÝ˨ ˨
¯n��UL¾ª®��¯m´P±�L½�¯m´O�¶±L¸¾�y�¯´Kr¾S�ZhO�¶±´¥r·�sK�|¾S�³�×³L¡��LP�±K��È`²y

m´}�°}³q�n²½Kr��°½K�È¸���V¾·L�VyK�«sÅ�,¶±L¸¾�y�qLX�q�×L·qL¾��LO�¯?�� �
È¢½�¶±L®¥�sK�±sÈ�L·��¶/¡�V/yK�¯?È�¯K´/W�ª®�UL/¾��Kq�]KrlX/yK�¶�OL/z���-V/z±Km

nO°½�²�È�O�¶¡V¾�°½´¡��l~�mKn�W�¶OÈ���m³ng���¯´¾ª¾�mKn�W��gKr�È��V/yK�µn}
L¦Xym�LO�n±K´XO�¶¡�x¡�r·�³µ�L·È½� ½�ª®�UL¾�Sµn/¾d¾�qÈ/�L½�¶/O�n/·nO�«L/`±K��¯K´²�

L_µt½�qKn�×�OV¾�°½´¡��µmKm�³K�¶/OÈ�m´/}��¶/O�UqLP��m,r¦½�/z¡�¶/¡�V/yK�¯?�¨/\È�
}K>L¾��ÈX®¾�L_�qm�KqÈ½��lÈ�¶�OL/z�N/©L��qm�¶¡�n·K´lO�mKr�K�sK�³�n²¡�K×�S�Kq�¯?Kn/¾�

n²²¡��²c�qm°¾�X©LgÈ�P��0LX�¾�z¡�r¥KÈ�}K�¯?�¶O>L¾�ymS�VKn¾�L/²��¶/O�mr/¡×�±�¯?V/z¾�
}K�¶¡×L¾�µn}mL½�K�KqmL`½�V/yK�µmr¡��L�qm¤/²¾²½�±t/¾�/®·�¶/O�0Kr·L/�°¾��,V/yK�¨¢/}
mKr�K×�S�¨®��¶¡µn¾d¾�qÈ�L½�L/·sqK�¯?�¶O�,n²·nO�«L`±K�Kq×�gKr�È�µn/}�S�V/ymKn/¾�

È�n²²¡��K�Kq�¯L±?�¶¢±?�¶±mL`½�n²²¡�²c�qm�,°¾�X©LgÈ�z¡�r¥KÈ�Kr��qmn²½�µn}mL½�´���
¶O�,m´O�L_�¯K´²�µt½�qKn�×��V�r¥�n·K´k��ª�W�³K�¶O�sqK�¯?�sK� ±��n/OL�¯L½�,¯Kq´lª¡������,

��������²X�¥È�K�VyK°½�PW°¾¾�pS�]KrlX/yK�¯m´/O�¶�OL/z�³�V/yK�§L¢/}K�¶O�ÆXP¶/X�r½�

http://www.jf.isca.ac.ir
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±-Vz¾�sKr½��q�m´/_³�¶�OL/z�UL 6́ ��¶ª®_sK�0Å³KN/¾�/²c�³�V/yK°¾�c×t/¾�L/²��L/O×�
�MLO�qm�V¡qL~±�¶/ª�L�t/¾��mqKm�N/yL²W� /±��¸/},È±L[n¾�����]�,����,���§Lg�,��qm�¶/¢±?

�m´_³�¯³nO�,]KrlXyKb¾·��qÈP¾�±t¾�XymÈOL¾�X±�¶O¶`¾�¨OL��O�¶/O�-VyK�q´�W¯L/¾��m�/¾�,rW�
�q�m´/_³�,¶�OL/z�qmN/¾��/}��r/~O>È��tq�]KrlX/yK�qm�³�V/yK¶/²½�L·sqK���r//~OÅ��-� �

±L[�0L//¾�¶�OL//z�¶//¡�V//yK��r//}�¶�OL//z�qm�mqKmq´//krO�°®//��¯L¥n²·×��,¨//���³��´//ªO�sK
�´²®�±�§L�sK��r�X©Kt¾��n²}LP±�¸/},È±L[n¾�����]�,���/��,��������§Lg�,�Kr��qm�¶/¢±?n/²½�

Vym�sKrgK�]KrlXyK�krO�¬¡È�K�sK°½�KrO��³r}×�]KrlXyK�±�°¢®�¯L¥n²²¡-Vz¾��0L/\©L[
N/yK�¶/O��L/�XkK�0LyLyK�¶���qm�¶�OLz�±K³mÈ�¯?�§L/\K�³���mqKm� /±��¸/},È±L[n¾�����]�,��,

�������������¶¡�VyK�f�K³�³È®±�Kq�]KrlXyK�V�r¥�r�±�qm�¯?�×KrO�È�Kn��¯K´W��� �
krOÈ�mr¦½��Kq�]KrlXyK�¶¡�n²±?rOÈ�¯K´W��gUsL¾�ULgLP��¯?��UL/gLP��´/±�sK�¬·

s�-mq³?�qL®}�¶O��r�©LOKr/½�L/®WÈ�Kr/}�½�Kr/O×�gUsL/¾��V/¸_�qm�¬/·�,¯?�¯mr®/}
�sK�¬·�³��´�´g��l}�V¸_UsL¾�¸�µn/²²¡V/yL6¾��K°/½�PW�¶X/ym°¾/¾���/ªXl�mL/�OK

gUsL¾�tq�]KrlXyK�³�ULgLP¶²½�sqK�O�³¯L¾�®·È¦²·L�P�W�³�/¾�Kr/}�r/\¡K�qm�½���/�hW
gUsL¾�D�Kq�]KrlXyK�³n½���´��µqKt¥È�n²±Km�� ±��¶²¦±s�¡r¸},È��������,�����K°½��q´/�W
±t¾�g�rO�]KrlXyK��LP�±K�³�µm´O�VyqmL±UsL¾���,ULgLP¨OL�r¾�{r½pS�s�-V/yKKr/½��0Å³K
®±È�¯K´W�K°½�ª�K�ULgLP�N©L��qm�Kq�¨®�,È�±Km�¶¡Krc�,mr¡�q´�W¯Kn²®~��¶/¡�Kq�¶d±?

P��qmV//�¾�¶O�¢ª�¶�OL//y�³�mqKm�m´//_³�eL//P�Uq´//�V//¾�±��l//~�¯?V//z¾��¯´//d®·
M?��ª��,L·�g�,L·UL±K´¾�qm,È½L½�}K�³�K´·�¯KrW´P¡×L¾�qm�¯³qm�qmL/·L½��eL/P�Kqª/�KÈ�
È�n//²±Km�� //±����h��,mL//Km������//��,����������±L[�0L//¾�p//S{r½��¯m´//O��r�©L//O�UL//gLP� �

tq�]KrlX//yK¶//²½�qK±�L·st//¾�K�qm�¶//¡Krc�,V//yK�qK´//}m°//½�LO�UL//gLP�sK��´//±n//½��§L//�sK� �
³q�m´//_´×�È//±Kmr¥�¥�Uq´//���Kr//�K�³mr//¾�ª®W�n//���¯K´//XO�L//W //¾���//�K³qm�-mr//¡� �

                                                          � �
���krOÈ�sK��mKmqKr��«Lz�K�sK�Kq�¶�OLz�L¸���¶©L�_��È�n²±Km�� ±���`±È,�����,�]���,��������¶/¢±?�¶O�¶_´W�LO�³

mt±�¶¡�n?�n·K´k�¶KmK�qm½ �rW½°�±K´²�È��¶¡È�¯K´W�ª®�¾UL��,V/yK�¶/©L�_�VkLy��P�²�¯?�rO�Kq�]KrlXyK
P�¾�È�¶¡�VyK�K�qm½°��]KrlXyK�¯m´O�¶�OLz�¶¸P}�Uq´�±�¶O��¯K´²�c/¾t×��¶/©L�_�sK�¨�X/z±�m½r/¦��er/�

�n·K´l±n}�� 
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,V/yK��Kr�K�¶O��r�©LO�eLP�«K´��/©³È�tq�]KrlX/yK�qm¶/²½�,L·sqK�/�Kr�KÈ��Uq´/�
È®±�mr¾¥��� �

�,µn}�er��]KrlXyK�È¸���V¾·L�mq´�qm�¶¡�×r¦½m�§L®XgK�µqL/_K���V/yK� /±��

¯L½nOL���,¯KqL¢®·�³�¯Kq´lª¡�������,�����µqL/_K�sK�q´¸/~��½r�W�Kr½s�,��L/½�V/��²� /¾ª®W
�´��¨OL��qm�¨®����V/yK�È®}L·��,×m³r·L/}����]�,����,������³�]KrlX/yK�qm¶/²½tq��sqK

�³�×qKp/¥tq�,È/�L½q�¶/©mL��¨g�¯L®·�¶¡�È�l~�V��²�×mr��t¾±n/¾½BW��UÆL/�
È�«L`±K�È´ª���´��V�L½qm�§LP��qm�Kq�VyK�K�V}Km�¶_´W�n½LO�LK�-n·m�¯m´/O�µqL/_
¶²½tq�]KrlXyK�qm�Kr½s�,VyK�È�X²�t¾±�]KrlXyK�³�V/z¾±�r/PX��§L/®¡��r}�0Å³K�L·sqK�

�È±Lz±K�r·��V/yK�È/�ÆXkK�¶/¡�¯´²`�³�t¾®r¾��ÈP��t_���È�×mKn/�W�r/·�¶/O��n/±K´W
¬·� W�×KrO�¶±L¥Kn_�×n���0L¾±L[�-n½L®±�]KrlXyK�¶O�«Kn�K�,¯Ls��§L/g�qm�¶¡�×mKr�K� W

È®±�¶X//zO�n²X//z·�]KrlX//yK��mr//��¶//¡�mqKn//±�Kq�ÈX¾ªOL//��°¾//²c�t//¾±�µqL//_K�È//�r��sK�,m´//}
·�³�mKn�W�r�±�sK�,µn}r¾_K�L/O�³�«´ª�L/±�×mKn/�W�×Kr/O�n��� ½�L½�n}LO��l~L±�V½´

�mmr¥�n��²�,�l~L±�V½´·� ±��È±L�ªy��,¯KqL¢®·�³�mr��������,����� �
�� 6́ ��¶P·��È®±�t¾±�¶²½tq�]KrlXyK�n±K´W��Kr/½s�,n/·m�qKr��m´k�|}´S�VhW�Kq�sqK

V¸OL~�¶¢±?LO��V/�¥�n½LO�,n²}LO�¶X}Km�¬·LO�³m�°½K�VyK�°¢®�¶¡�È½L·�¶/P·��Ækr/O
�VyK�|·m�³�|~lO�0LX©L�K�³�0Å³K�¯?�V¾·L�¶¡�� 6́ �� /±���/}L¡�ÈO�,>L��©K����,L/W�����,

¶²½tq�]KrlXyK�qm��{KmL/S�L/¸²W�³�mqKn/±�¶½n·�¯mKm�×KrO�×n���b¾·�KnXOK�qm�¬Xz¾y�sqK
È�VyK�µn}�¶XyK´k�¶¡�Èª®��°X�L½�«L`±K�§LP��qm�Kq�msKmrS�� �

È�r�±�¶O�}LO�qKr��r¥K�nyq¯n��n��,mr/¾¥�qKr/��°¾/��m´/���sK�È/¢½�¨/½o�qm�×³L¡
 ½mt±�«L��¶©L�_�È�¶¡�VyK�È±K´²��°½rW�V/�r¥�r/�±�qm�µn/}mL½�n/²½Kr��×Kr/O�¯K´/W��

                                                          � �
���²c�VyK�°¢®¾°�§L¢}K�m´}�¶¡�L²�×��Mining� L²��¶O�V�©�qm×��¯n��³L¡×��V/yK�³�¯n/��³L¡×�qm�¶/���

ÆyKÈ�½¢È�sK��K´±K�g¾UsL�ULgLP�ª�KÈ�¶O�qL®}�È�,m³q�xS�LO½n�rlXyK]K�tq½¶²�L·sqK�±/¾t��´/±È�g/¾UsL�
ULgLP�¶O�qL®}�m³q��qm�jyLS�¶O�K½°�|yrS�LO½n�V�¥�LO�¡n±KÈ�¨BW�qm�mKr�L¸���sK�¯n��³�®·¾q´�²�ULgLP�

ª�KÈ�È�¯K´W�¶O�K½°�X±¾¶`�yq¾n�¶¡�,mKr��OL²È�VyK�¶¡�¯³qm�s¾°�qKr��mqKm�³�/®±È�¯K´/W�¶O��r/��¶OL/~W�qm�
«L±�qKp¥×,�¯?�L·�Kq�½z¢¯L�q´�W�m´®±� 
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�§Æ/g�ÇqL¡�¯mKm�«L`±K�rOKrO�qm�°¾��È©L�VkKmrS�¶O�n¸�W�sK�VyK�UqLP��0L�r}�¶©L�_
n½´¦O�Èz¡�¶¢±?�n²±L�,Æ���ÇL²X�K�q´kqm�³���µn~®¥�x¡r·�¶/O�Kq��ªP�¯Æ��nOL¾O�Kr

È�³K��¬·m� ±����h�/ªgÈ�,����]�,�����,���¸/}�-¾±L[nÈ�,����]�,������,�������¶/¡�È/z¡�¶/O
È�Kq�qL¡�¯mKm�«L`±K�VyK´kqm��n²¡�¨�L_��qL¡�µn²²¡�¶O�,�¨L����µn/}�n/¸�W�§L�¶O�³

�¨� 4_����´����n²½´¥�×´y´�ÈO�,È²¾®k�]�,LW����,������ �
yqrOÈ�L·��¯L~±È�n·m�tq�n²cr·¶/²½�×L·sqK�]KrlXyK��µn/}��¨/L��¶/O�¶¢P/}��/y´W
�µmKmÈ�,m´}�®±�LKÈ�¯K´W�y¬X/z¾�¶/O�Kq��«n/��¶/O�¬/¢g�³�V/�r¥�r/�±�qm�N/_´�¯K´²�

K�q³n��¯L¢KML`½�y��r/��sK¬X/z¾�s�-mr/¡Kr/½�±L/z±K�mr/���/�K³qmÈ��¶/¡�V/yK�µm´/O
¶L±rO�´±Èz½�K°½�¶O�Kq�¶¢P}�¶±´¥�K×�L`±K«��K�¶¡�VyK�µmKm©L���«L`±K�LO�mKrV¾�×L·���´/Or

tq�,]KrlXyK�¶O¶²½�È½L·sqK�r��sK�n²c�½�¶O�,¶¢P}�KrOL/²O�-n/±q³?�Vym°½�È�¯K´/W� /½�
KML`½�ª���«L�È�y�eKr��sK�µqmL�¬Xz¾�tq¶²½�L·sqK�¶O��¯K´²��¨/�L_���³�V/�r¥�r/�±�qm

P�W�«L��¶©L�_�rO�Kq�¯?�¾�mKm��±�§´P��r�±�sKt¾�LOn½��¥V�L/¸���mt±È½��¶/¡K�Kq�¶/©L�_�L/�½�
È�,n²±Km�L_�§´P�È·L¦½�L¸���³�mqKn±×�±�¶©L�_�¯m´O�n���qKn�r�t¾�/ª���§´P�È��L/¡�KqÈ�
È�n²±Km�� ±���`±,È�����]�,�����,����®·�rO�,°¾��wLyKÈ�¯K´W�tq�]KrlX/yK�qm¶/²½�L·sqK�

/²d®·�-V/z±Km�§´P���Kn��Kq�¨L��¨��°¾�tq�]KrlX/yK�{KmL/S¶/²½�qK�Kq�L·sÈ�¯K´/W�
O¶��¯K´²��¨�_��s�-V�r¥�r�±�qmKr½�LO�¨�_�,L¸���q´¸~�§´��rO�L²On½��r/·�³�n/}LO�«´/ª�

 ½�tq�sK¶²½�L·sqK�±t¾�gKr���´±�¶O�¶XzOÈ�×K��l~�{KmLS�,n±qKm�¶¡È�KrO×��]KrlX/yK
tq¶²½�L·sqK��qKr�È�n²·m��Lr²½�±�Kqt¾�È�¯K´W�¶O��¯K´²��¨L���s�-V/�r¥�r/�±�qmKr/½��0Å³K
L�qV½�³r}�È�KrO�,µm´O�«sÅ�¨�L_�qm�¶¡×�±�¨L�sL¾�±Vz¾�P��³È��t¾®r¾��¯´²`�³
±t¾�®±�¨®��qmÈ�n²±K´W�L�¶O¤²¾²½�ª¢~�LW�n±sKmrTOÈ�KsK°½�V/¸_�Kr/O×�L/r²½��m´/_³�¶/O
?n½��±L[�0L¾�K°½�±�¨®�sL¾�/®·sK�-mqKn/±�VOr��n���¶O°¾�,×³q�/�hW�¯L/¢K¨¾��r/·�L/O�¨/®�

L²�È½�¥�r�±�¶¡¶X�r�L/�qm�m´}²½r�mqKm�m´/_³��tq�]KrlX/yK�qm�0L/\©L[¶/²½�L·sqK�´·V/½�
Lr²½�K�³�VyK�«´ª�L±°½�±�¯m´O�«´ª�L±t¾�KsK°½�V/¸_�/y?ÈP¾��]KrlX/yK�¯m´/O�¶/©L�_�¶/O

tq¶²½�L·sqK�®±È�n±Lyq���¨®���±t¾�tq�]KrlXyK�qm¶²½�L·sqK��Æ���m´���0Å³K�0L/¾±L[�³�µm´O
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Èy��½r��sK�³�VyK��l~�³�«´ª��ÈS�´½�_�,È�ÈS�´½��×K�³� ¾y��È�«L`±K��L/W�³�mr/¾¥
±LsÈ�©m�¶¡Èª¾��³r~�«n��rOV¾�©L���,m´~±�¶L�K�¯?ÈX¾�L_t½�m´/O�n·K´k���¨¢/~�L/¸²W

�LP�±K�`²y,È�ª·K�qmV¾���r�W�¨�L_���m´®±È�-n/OL½�K�sKr/gK�,¶/c°/½�©m�¶/O��r/}¨/¾�
�¯m´O�wL²}L±�}´WLyÈ�´W´L¡L±����tq��nP¶²½�L·sqK���±�°¢®-V/z¾�/¦�«n/��¶/¢±?�r

�r��¯L¢KÈ�gKr�È�tq¶²½�L·sqK�¶O�t·�³��m´¡�³�¯´²`��y´W¶/²½�rO�¯m´O�/gKr�È��,¯?
Dn½�ª·KV¾�n}LO��nP��pS{r½�L�q�³�n���°X}KmV½�K�¶O�¶_´W�LO¶¢²½��¶/O�«Kn/�K�0L�l}

¶©L��qL~X±K�K×�O��´�k�qmV¾�°½´¡�±�µm´®±t/¾�¶/±Æ�L��V/yK�rW���¯m´/O�x/ª��¶/XP©KL/½�
±��nP�¯m´P±�¶¡�n²cr·�,VyK�«´ª�LÈ�¯K´W�t·¶²½�rO�´OgKr��¯mÈ�y¬Xz¾�tq¶²½�L·sqK��Kq

¶O��´±È�q´`h�«n��¶±L~±V½�©LÈ��Vz±Km�³K� ±���,¯KqL¢®·�³�×n®h�������,����� �

ʷ
˨łŞþİă˨äğęĚý˨ŏĖĸŎ˨ʭý˨ŔőʭŖŞŀğ˨äŃŘńď˨˛˙ķ˨ãĚŰĘÏ˨ŔŒŰĜŎę˨ãŗʭÝ˨ʭŕěęù˨ ˨
PW�sK�xS°¾¾��y�¶ªL��«´¸�¶±L¸¾��qm�¯?�¬¢g�³O�mt±rX~¾�O�³�L¸��¯L¾�K°½��qL/X�q�¶¡�¶X¢±

�y¶±L¸¾��L�XkKÈ�O�¶O�¾�²d®·�³�,mqKn±°¾�L²}?�sK�xSÈ½�©L®_KÈ�ª®��LOUL¾�¯n��³L¡×�
L½�LO�,]KrlXyKn½�mn½�?�¶¡L½�È�¯K´W�Kr�n²½�µn}mL½��Kq�¯?�³�Vz±Km�V·L�y�¶O���X�Kq

qLX�q×���r¾L��³�mq³?�qL®}�¶O�¶±Æ�L¨½��n/}�¯?�¯Æ�O�¶OL/½�k.r/¾�S�N/©L��sK|¾�¶/X�¥�
�°//}³qÈ�m´//}�¶//O�¶//¡�ª¡q´�È��´//�g�¨//®��qm�¶�OL//�È��//y¶±L¸¾��n//�L��¶//¡�V//yK�¯?� �

/IÆ����r�È�ªOL��³�µm´/OV/¾�±B/}�³V¾�´/y�sK��´/�³×��/y��l/}¶¾�n/}LO�¶X/}Km�Kq��
Km´_³LO,°½�¶OÅ�qm�Å×�/¸���NX¡È�mqK´/×��KqÈ�¯K´/W�L½¶/O�L/¸���¶/¡�V/����L/k�q´�

¶O�ªK´��¯K´²�È�KrO×�y�¶±L¸¾�r/�W�L/¸±?�¶/O�¶ªL��¯n}f½�µmr¡�mqK´/�-n/±K×��¯´/d®·
�©LV//¾�//�´��°X//}Kn±°¾��� //±��´//k,È½�����]�,�����,�����,�Æ���V//��²È//½��°X//}Kn±� �

///�´�°¾��� ///±��´///y´×�,È²¾®k�����]�,�����,�����,�///�´��¯m´///P±��´///ª®°¾��� ///±��
                                                          � �

1. CPU. 

2. GPU. 

3. ASIC. 

http://www.jf.isca.ac.ir


ʵʵʳ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

wn��OmqK,Èª¾�OÈ�]�,L/W����,�����,�ª/zW�r/O�Uqn��°X}Kn±¬¾�/�´�¾°��� /±��/±KrhO,È�OÈ�,L/W�]���,

�������³��´��¯m´P±�«´ª�°¾��� ±���6®�,È�����]�,�����,�����������L`±?sKÈ½�¶/¡���L/�WK
�L�XkK�V·L�y�¶O�n��È�O�¶O�¾�¶c�,mqKn±�Vym�¯K´XO�LzO�/krO�¬¡È�K�sK°/½�mqK´/×��Kq

±�¶©L�_�n���qm�¶¡t¾�_´Wmq´¶�Kr��¶O�VPz±�,VyK�¶X�r¥�qKr��L¸��n²½�rlXyK¶/O�]K��¯K´²�
�Kn�È��Æ�m´_³�³�mr¡�er��¶©L�_�sK�L/·×��/y�qL/X�q¶±L¸¾�/yqrOmq´�¯?�qm�KqÈ�
mKm�qKr��� �

ʷ	ʴ
˨˨ŐĄģùĖő˨äŰŦńķ˨ĂĸŀŒŎˈ˛˙ķˇ˨ ˨

krO�n}�¶X�¥�¶¡�q´�±L®·È�}K�rO�¶�³L��n±n�X��L¸���sK×L¾�©m�¶/O�V/��²�n/�L�¨/¾�
�y¶±L¸¾��VyK�¨�LO�¯m´O� ±��´/y´×�,È²¾®k�����]�,�����,������/®·�r/O°¾��wL/yKÈ/¢½��sK

rWsqLO°½�mL��½��y�qLX�q¶±L¸¾��KqÈ�¯K´W�L_È½��V/��²�n/�L��¶/ªL��mq´/�¶/¡�Vz±Km
Æ��È½�n}LO��È¢½�L¡qK�sK¯��¶©L�_È²�½��¨®���±t¾�/®·�¶/O��³r~°¾�s�-V/yK��r/}Kr/½�

KqKm� 5̈ ®��r·�rO�¶©L�_×�Æ���V��²È/½�h/�f¾��«´/ª��¯?� 5UL¾/�´�k�n/²cr·�,V/yK
c�-n}LP±�¯?�UL¾/�´�k�0LP©L��¶¡�VyK�ÇqL¡�¯mKm�«L`±K�¶©L�_� 5V6¾�³r~�sK��r��¯´

�«sÅ�¯Ls�³�V�Lz�qKn��¶¡�µn~®¥�¯mr¡�Kn¾S�n²±L�,VyK�§´¸`ÇKrO��,¯mr/¡�Kn/¾S
�VyK�«´ª�L±��`±,È�����]�,����/��,��������KrOL²O�-°½�È�¯K´W�KqKm�¨/®��r¥K�mr¡�L�mK×�
Æ���V��²È½��y�¶©L�_�,n}LP±¸¾¶±L�n}�n·K´k�� �
È~yrS��er��¶¡È�m´}�?�¶¡�VyK�¯?L½�ª®�UL¾�tq�]KrlXyK¶²½�L·sqK��KqÈ�¯K´/W�

KqKm×�Æ���V��²È½�Kn�K�sK�q³m�¶O�³È��y¶±L¸¾��Vz±KmL½�k.r¾�s�-VyK�VP\�jyLSKr/½�
KrO×�Kµn²²¡mL`½�y,¬Xz¾�]KrlXyK�¨®���tq¶²½�,sqK�Æ���V��²È½�/S�¶/c�-mqKm|¾�°½KsK�

n}�µqL}K�ª®��¶¡UL¾�XyK]Krl�µr¸O�qm�L¸²W�¥×r/¾�LL/·r²½�®±�¶/�Æk�{KmL/S�sKÈ�,m´/}�
¶O�¶¢ªO��´±È�BW�N_´°¾�´�W�³V½�²KV¾�gKr��¶¢P}�m´kÈ�µn}�±t¾�È�m´/}��´/y�sK×�

m,r¦½�mrW×n½�±Vz¾�L�¶¡¤²¾²½�KrO×�]KrlXyK�±�¯L¥n²²¡t¾�KqKm×�L�µn½�Æ��È/½��µm´/O
Lry�MLzX¡K�N_´�³¶½�BW�³°¾�Lh½]LX�¥n±sÈ��L¸±?È�m´}��¶/L±rO�q×t½�V©³m��³�L/·
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yVyL¾�×qKp¥�K�qm�L¸±?°½�s¶²¾�²d®·�³°¾�zO�¯³t�Ks³q�§LP�XyK×qL¾��sK�¯L/¸_�«mr/�sK
K°½�nSµn½��Un}�³�q´¸�´±°X�L½�¨¾�Kr��qm�m³q³�¶/O�¯L/±?�VP�q�³n/²½�D�]KrlX/yKn/6 ½�

®·°¾�¶O�³�Nª���´±È�XgÈ�¯L~±�©L�µn²·mV¾�lXyK�¨®��°X}Km/²d®·�³��]Kr°¾�¨/�_��³
KrOL²O�-VyK�µn}�¶X�r¥�r�±�qm� 5{KmLS°½�K�sK°½�gZ¾�®±È�¯K´/W�tq�]KrlX/yK¶/²½�L·sqK��Kq

Kn�KÈ��y¶±L¸¾�¶O�mq³?�MLzg�� �

ʷ	ʵ˨
˨ŏĕŘþő˨ŌŘŋĸŎˈ˛ĸċˇ˨ ˨

Vym�¶�³L�� ½�qm�r¥K�¶¡L`±?sK��V/yK�°¢®�,n}LO�§´¸`�°¾�´��sK�È¢½�¬¡
VkKmrS�×L//¸O�¨//OL��qm�N//yL²X��´//��µn//}��,mr//¾¦±�qKr//��×mL//�X�K�{sqK�r//�±�sK

°¾®·sK��m´O�n·K´k�¶±L¸¾�y�ÈX©Lg�°¾²c�qm�¶ªL��¶¡�n²±?rO�ÈkrO�,×³q� /±��/ 6®�È�,�����,

]����,�����������³�«´ª��°¾�´��VyK��r}��¾O�qm�¶¡�q´�±L®·�L½?�¶¡�VyK�¯?�|yrS
´/��qm�¶/¡�VyK��r}�t¾±�¶©L�_�qm�¯m´O�°6¾��³�«´ª��L½?�,n²}LO�°6¾��,¯?�¯Kn/���Uq

�qm�¯m´/O�°6¾/��V/�¥�n½LO�¶©L�_�mq´�qm�.r¾k�L½�m´}�È�ªW�¶±L¸¾�y�¶©L�_�¨/L����«sÅ
�Vz¾±��`±È�,����]�,������,���³�������qm�¨/®����È/½Æ���V/��²�V/yK�¬/¸�¶/d±?�t/¾±

� 5V6¾�³r/~�sK��r/��¯´/c�,n/}LO�«´/ª��¯?�UL¾/�´�k�V/z¾±�×sL/¾±�³�VyK�°X}Km� �
qL¡�¯mKm�«L`±K�¶©L�_�¯mr/¡�Kn/¾S�n/²±L�,V/yK�§´¸`�¯?�UL¾�´�k�0LP©L��¶¡�VyK�Ç

�V/yK�«´ª�L/±�,¯mr¡�Kn¾S�ÇKrO�«sÅ�¯Ls�³�V�Lz�qKn��¶¡�µn~®¥�/�`±È�,����]�,���,

��/�����������È�¶/�OKq�°¾/®·�qm�r¦½m�È±L¾O�LO�Èªg���h�n/z½´±����¨/®��V/yK�t½L/_
�,n}LO�§´¸`s½Kr�¶©L�_�¯´d®·�¶OqL��n��×�L_½t�VyK����/�h�ªgÈ�,����]�,�����,�����-

�LK�¨�_����´���qm��,¯?�r/¾��L½�{qL®}�,¯s³�,¶±L®¾S�LO�n½LO�q´¸~�r�±�wLyKrO�¶©L�_
�¯m´/O�§´/¸`�Uq´/��qm�¶/©L�_�,°½KrOL/²O�-n/}LO�«´/ª��,mmr/¥�qr����q�¶¡�Ç 6ng�qm

VyK�¨�LO��´���¶X�¥�ÈkrO�n±K��L�_�qm��´/��¯m´/O�«´/ª���KrX}K�¶O�¯Æ½L��mKr�,¶/©
Ur_K��hXz�¨L��¶`¾X±�qm�³�n���¨�K�¶±�VyK��´��¯Æ�O�m´/O�n/·K´k�¨\®©K���¶/XP©K

Ur_K��hXz�¨L��t¾±�n���¯Æ�O�Uq´��qm��Uq´/��qm�¶¡�U³L�W�°½K�LO�,VyK�¨\®©K
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Ur_K�,�´��¯Æ�O�³�¶©L�_�V 6h��È���K³��´��¶©L�_�qm�,¨\®©K��r/O�L/²O�°¢¾/©�-m´/}
ÈWq´�qm�,È�®_�§´��±L�V©L¸_�¶¡�¶/¢±?�n/²±L�,mqKn/±�È©L¢/}K�,n}LP±��´��¬¾ªzW��

n½´¦O�¨�L_���ÅL/¡�NgL/��L/½�³�n}LO�³K� 5̄ ?�sK�¯?���±�,nOL¾O�Kq�µn~®¥�¯Æ��x¡r·
n½´¦O�§Åm�¶O���n/}LO�Um´/k� 5̄ ?�sK�È/Xk³r��rX~¾O�¶cr·��ªP�¯Æ��sK�/�`±È�,����]�,���,

�����������®}L·�-È�m³r·L}×�,����]�,�����,�������� �
yrS�§LgÈ�er��×r¦½m�|�¶/²½tq�]KrlX/yK�UL/¾ª®��qm�L½?�¶¢²½K�¯?�³�m´}��sqK

¶O�¶d±?�È�V/kKmrS�{KmLS�¯K´²���m´/}��È�¶/¡��qm��´/��³�¨/�_�§mL/��Kq�¯?�¯K´/W
�Vz±Km�¶©L�_���×q³r/��¶/X¢±�°½K�r¡o�|yrS�°½K�¶O�jyLS�sK�|¾S�.r¾k�L½�VyK�«´ª�

�r�±�¶O�¶¡�VyKÈ��¯m´O�«´ª���KrX}K�¶ªJz�nyq�¶O�r�L±�°¾�´��qr����¶±�VyK�¶�/y��-
¶O�VP/z±�«L/¸OK�sK�È/}L±�r/�k�×L²��¶O�V�½r}�qm�qr��¶¢±?�f¾�´W�V/ym��sK�È/¢½�¬¡

n}LO�¶_´W�¯L½L}��r��mt±�qm�¶¡�VyK�¶ªL��«L¦²·�qm�°¾�´�����¯?�,qr/��qm�°½KrOL/²O
�r/�k�,mqKm�m´_³�¶¡�×t¾c��qr/��§L/®XgK�È/²�½����¶ªJ/z�³�-È/����qr/��¶/±�,V/yK

}K¶O�°¾�´��¯m´O�«´ª���KrX��µn/}�er/��È©L/®XgK�qr��°½K��´�³�sK�×r¾¥´ª_�q´�²
È�¨/®Xh�°¾/�´��N/yL²W�«n/��,n²/}LP±�«´ª��°¾�´��r¥K�,¶c�-VyK��¶/¢±?�¶/±�m´/}

¶O��{sqK�V/¸_�sK�«´ª�L/±�°¾/�´��L/���sK�V/yK�°/¢®�Kr/½s�,n/}LO�°¾/²c�È����q´�
n²}LO�¯sK´X�×mL�X�K���r��LK�X¢±�°½K�sK�r�±È�µn/}mL½�|/yrS�¶/O�j/yLS�qm�¶��¯K´/W

¶²½tq�sK�qKn��¯?�V�¥�¶O�VyK�qKr��¶¡�×sqK�]KrlX/yK�¶/O�{KmLS�¯K´²����/ª�W�¯L¥n²²¡
¶/²½tq�sK� /½�r/·�,¯L/¾O�r¦½m�¶O�-VyK��l~�³�«´ª��,mr¾¦O�¨OL��×L·sqK��,]KrlX/yK

ÈgKr���´±�¶O�¶XzO�È�qKr/��]KrlX/yK�×Kr/O�È/}KmLS�,¯L}�¶/O�,n/²·m�§L/\�q´��§L/g�qm�,
V¾O�qm��´ªO�]KrlXyK�{KmLS�,r�Lg��,°½´¡BTC 6.25�V/yK���{KmL/S�r/½s�§³n/_�qm

¶²½tq�sK�ÈkrO��VyK�µn}�µmq³?�L·sqK�� �
                                                          � �

���O��Æ//�K�N//z¡�V//¸_¾rX//~�qm�mq´//�«´//¸���qr//���³�¶�OL//��l//~W¾��¯?�qm�,UÆL//��¶//O�¶//©L���//}³L¡È�� �
´//±�qm�µrX//z¥�´//¸�È�µn//�L��//�±È�qr//��³��LP�±K�`²//yÈ�rk//½{³r�³n�L//·sqK×�LStq//½¶�¯?�L//O���µn//±qL¦±�sK� �

m´}�¶�_Kr� 
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ŔŒŰĜŎę˨˨ěęù˨ ˨
ĉùĚĔĄğù˨ġùĕʭÏ˨ ˨

˕ÛŦý˨ÜŰ˔˨ ˨
�³r±´�Monero�� ������³r±´� �

×s��|¡�ZCash�� �������×s�|¡� �
�°½r¥�Grin�� ����°½r¥� �

¯5́ ½ 5q��°½´¡�RavenCoin�� ���·¯´½q�qKt�°½´¡� �
V½Å��°½´¡�Litecoin�� ������V½Å�°½´¡� �

�«´½rWK�Ethereum�� �����«´½rWK� �
�{m�Dash�� ������{m� �

V¾O��°½´¡�BTC�� ������V¾O�°½´¡� �
� �

¶²½tq�]KrlXyK��´��L½�{KmLS�mq´�qm�¶d±?sK�È��l/~�,n/}�¶/X�¥�L·sqK��m´/}
/z¾±�§´¸`�³�µn}�µmKm�qKr��È�l~�mKn�W�¶O�,�´��qKn��¶¡�sK�,¨/¾©m�°¾/®·�¶/O�-V

È®±�t¾±�Z¾g�°½K�n}�¤²¾²½L�UL¾ª®��¯m´O�¶±L¸¾�y�¶O�¨½L��¯K´W��� �
È�°}³q�,n}�¶X�¥�¶d±?�wLyKrO��«Kn/�K� /½�¯n}�¶±L¸¾�y�¨K´��¶¡�m´}��qm�¶/¡

¨//OL��t//¾±�¶//©L�_�qm�³�µn//}�r//¡o�L//¸���«Æ//¡�V//yK�er�����//¾P�W�]KrlX//yK�UL//¾ª®��r//O
È®±�m´}���¶O��r��,µ³Æ��±?�sK�r�±¶O�,Vz¾c�UL¾ª®��°½K�È¸���V¾·L�¶¢��È/yLyK�q´/�

                                                          � �
���K� LW½L`²�O¾¯L�n}�¶¡��_¨����{KmLS��qm�]KrlXyK�tq½¶²�L·sqK�«´ª��-VyK�¯³t�K�rO�K½°�Nª��LO½n�V�¥��¨®���

±¾t�qm�Kr�½n²�,]KrlXyK�«´ª��VyK���LOK½¶/¢²�/S¾|�KsK½°�±�¶/©L�_�qm�q´¸/~�r/�±�r/O�L/²O�n/}�¶/X�¥/¾sL×�±¾V/z�
�´�k¾UL�n}LO��l~�¨®��m�¶O�-½r¦�O¾,¯L��¨®��L½²¾¤²��¨OL��{³q�n/²c�¶O��¶/¡�V/yKr_K/¦®·È�KqKm×�

Kr�½n²×�L�,n²Xz·��l~½²¾¤²�r��sK½��yÈ�SÈ�½´��CPU�L�,½²¾²r��sK�¤½��_È�SÈ�/½´��GPU��L�³½²¾¤/²�sK�
r�½��K×�y¾ ��ASIC��{³q�¶ª®_sK�L·×�tq�]KrlXyK½¶²�L·sqK�n²Xz·�¶¡�qm�L_×�m´k�¦±´/¦cÈ�¯?�L/·�O/¾¯L�
µn}�VyK� 

���m�¨L��³m�VyK�°¢®½�5r¦��y¾¶±L¸�¯n}�O¾��½²�È��°X}Kn±�Uqn��rO�ªzW¾¬��´�¾°��³���´ª®�¯m´P±�/�´�¾°��
±¾t�qm�¶©L�_�¨OL��yqrOÈ�nO�-n}LO½°�S�¶¡�L²�¾¯´Kr��qm�¶/d±?�m´/}�¶/X�¥�§³K�mq´/�¨/L����¯L/¢K�V/yK�«sÅ

�hW¾¨�K�³�VyK�¨�L_�r�±�mq´�qL¡½°�¶O�Kq��´±È�P}¾¶�ª/zW�r/O�°X/}Km�Uqn/��¯L®·�¶O¾¬��¶/¡L`±?sK�³�V/z±Km
� �
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µn½nS�¶O�µmrXz¥�¨¢}�¶O�¯L¸_�×Æ���ÈX�³�È�¯L~±�§LP�K�×K��¯?�qm�m´/k�È/Xg�³�n²·m
È�Kn¾S�m³q³�È®±�,n²²¡�mr¡�M´zh�¶±L¸¾�y�Kq�×qLX�q�°¾²c�¯K´W�� �

ŔĄĿʭŰ˨ŗ˨ĊŰʭĄő˨ʭŕ˨ ˨
���O�¶¡�VyK�È½Æ��r¾��ÈWÆL��,¶±L¸¾�y�UÆL��sK�q´�²�«mr/��´/±�qL/X�q��Ækr

¶O�¶�L_�È�MLzg�¶O�,n½?�×q´��¶ªL��°¾²c�¶¡��«L/`±K�¶¾�/y�mKr/�K�N±L_�sK�rX~¾O�×K
È�¶O�Æ���³�mr¾¥�È®±�¯?�mL��±K�¶O�«Kn�K�§´®��q´���qm�¶/±Lk�°Xk³r/��¯´d®·�-n²²¡

qL¡m´k� ½�¨OL����È/krO�³�VyK�¨�LO�¶±L¸¾�y�UÆL��n±n�X��¶�¾}�×L¸���rX~¾O
�ÈXg¶Xz±Km��L�WK�mq´�UL®6ªz�sK�Kq�¯?�¯Æ�O�n±K���¶/O�È/�L�XkK�¶�/y�VyK�È²X�¥

È�,¶X}Kn±��¾O��r/¾��qm�È/Xg�³�¶/©L�_�,eL/¢±�,µqL_K�¶ª®_sK�UL�³L��r½Ly�qm�n±K´W
¶O�³�V©L¡³�¯´d®·�UL�³L��nOL½���hW�n����ª��qm�ÈyLyK�q´��� �

���¯n��sK�q´�²��×³L¡�]KrlXyK�µn¾d¾S�n²½Kr��¯L®·�,��¶¡�VyK�¶ªJz�¨g�×rW´¾TL¡
�×KrOn¾½BW�|²¡KrW�¶¢P}�qm�V¾²K���g�³�m´_´�×L·�È�«L`±K�t¡r®Xr¾��×K��m´/}

�,n²½Kr��°½K�qm�³¶²½tq��sqK¶O�¶¢P}�È�µmKm�L/·rW´¾TL¡�¶O�{KmLS�¯K´²��m´/}���r/�±�¶/O
È�¯n��n}LO�qKr��r¥K�nyq�/��¶/©L�_�,mr¾¥�qKr��°¾��m´���sK�È¢½�¨½o�qm�×³L¡�«L

 ½mt±�È�¶¡�VyK�È±K´²��°½rW�V�r¥�r�±�qm�µn}mL½�n²½Kr��×KrO�¯K´W�� �
���¶O��³�µm´/O�È/½Æ����r/��n�L��¶¡�VyK�¯?�¶±L¸¾�y�È�´�g�¨®��qm�¶�OL��Èª¡q´�

                                                                                                                                         � �
� �

²c¾°��r}È�m�mqKm�m´_³�]KrlXyK�q½²�È�L�¯L¢K½²¾¤²�KrO×�]KrlXyK��X²�¯L¥n²²¡È�±¾Vz�´y�sK�³×�m½r¦�
±¾t��VkKmrS�rO�Uqn��¨�_���{KmLS��y��y´W¾¬Xz�mqKm�m´_³-�KrOL²O½°�®±È�¯K´W�K�mL²XyK�¶O½°�ª®��,mq´//¾UL�

�y�Kq�]KrlXyK¾¶±L¸�M´zh�mr¡��±�«³m�mq´�µqLOqm¾t�LO½n��m´k�0Å³K�V�¥®�L�¨½²¾¤²�¡´ª®¾V�s�,mqKm/½Kr�
VyK�m´k�qL¡� ©L�x¡�r·��±L[¾�0L�tq½¶²�sqK×�¶¡�L�¨®��§LP��qm½²¾¤²��VkKmrSÈ�m´}�±¾t�¡´ª®/¾V��,mqKm

s½Kr���l}�r·�´W´L¡L±½L�·³r¥È���nP�,n}LO�¶¡tq½¶²�VyL·sqK�K�³½µn/²²¡mL`�r��sK�¯?/½��y¾,¬X/z�� /©L
¶O�¯?��MLzgÈ�?½-n�®·sK¾°�³q×�,È�n±K´W�qm�§LP��qL¡×�¶¡�]KrlXyK�µn²²¡�tq½¶²�KrO�sqK×�³×��«L`±KÈ�,n·m�
mKn�W×�sqKtq�¶O�³×�{KmLS�n·mKrOL²O�-½°�®±È�¯K´/W�tq½¶/²�sqK�·L/�¯´/d®·�KqÈ�qm�qm/½L�/�r��sK�³�V/z±KmÈ�
L�mK×��¶¢±?L·sqK×�½µn}mL��KqK�¯´d®·È�e´X��¡´ª®�µ´²�©K¾V�¯?�Nªy�µn}�,VyK�§³K�«Æ¡�µm´O�³�±¾sL�¶/O�
ULP[K�mqKm� 
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Abstract 
The family is one of the most important social institutions, and the Islamic 

legal system has established specific rules and principles to strengthen 

marital relations. The jurisprudential rules governing th

significant role in understanding the overall structure of family law. 

Among these rules, the principle of ilzam

to bring Islamic denominations closer together in matters of personal 

status. This principle helps prevent disorder in the system arising from 
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The family is one of the most important social institutions, and the Islamic 

legal system has established specific rules and principles to strengthen 

marital relations. The jurisprudential rules governing the family play a 

significant role in understanding the overall structure of family law. 

principle of ilzam (obligation) has special potential 

to bring Islamic denominations closer together in matters of personal 

helps prevent disorder in the system arising from 
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mḰ
±Lk
�«L
�±�
qm
�«K
t©K
�µn

�L�
�mr
OqL
¡

r¾�?
t®
·�³
�̈
L�
W�r
O�̄

ÈX
z½

�S
¯K
³r
¾

�
Æ
yK
�N
·Kp


È 

differences in the rulings followed by different sects, by allowing for 

constructive interaction and utilizing jurisprudential capacities across 

denominations, thus enabling their coexistence. This paper, using a 

descriptive-analytical method, analyzes the application of the principle of 

ilzam in the family system by examining the opinions of jurists from 

various Islamic denominations and the works of scholars in legal maxims. 

The principle of ilzam seeks to institutionalize divine rulings in Islamic 

societies by obligating followers of each denomination to abide by their 

own beliefs and rulings. Topics such as testimony in marriage, combining 

an aunt and her brother�s daughter in marriage, and the waiting period 

(iddah) of a divorced elderly or minor woman are among the disputed 

issues wherein the scope of this principle fosters proximity among Islamic 

denominations, reinforcing the family unit and institutionalizing adherence 

to Islamic rulings in matters of marriage and divorce.  

Keywords 
Proximity of Islamic denominations, principle of ilzam, family law. 
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�UL�sL²¯L¾�´�W�³�N·KpV½�t®·ÈXz½�V®©Lz�?t¾�Æ/yK��/K´_�qmÈ�¶XkKmrS�K�-n/±

²d®·,°¾�¶/O�µmK´±L/k�«L/�±�qm�K´²�¯�È/¢½�µs´g�sK�L/·×��L/®X_K�¬/¸,È�K°/½��qm�µn/�L�
mqK´//×��±r//¾�©L//¢W�³��´//�g�¾�//_³s,°¾�qL//[?�qm�YqK�³�¯Kn//±sr��V±L//�g×��n//²±L

ƲŲǈƨƹŤ�ŪǇƅƣƹŤ�ΈƋƾůƋƽͳ��L/P�LP�È½�/¢g,¬¾�����]�,����,���,����,ȓƄŤƁƨƾƹŤ�΄ƽťƨŶ��qL/z±K´k,×�

����]�,������,���-���]�-��,�������VyK�µm´O�¶_´W�mq´�� �
È¸���MLX¡�°½rk?�¶/O�«Kt/©K�µn/�L��¶O�¯?�qm�¶¡�×K��¶ªJ/z� /½�¬/¢g�n²X/z�¯K´²�

¶/O�¯?�¶O�§ÅnXyK�V¾�¾¡�³�µn}�¶Xz½r¦±�È¸����ML/X¡�,V/yK�¶X/~¥�°¾/¾PW�e³r/~�q´�
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ŪƅƒťƣƾƹŤ�ƸŢťƋƾƹŤ�ǄƲƭ�Ͷƭ�ƘǈƋũƾƹŤ��¶¾P�©K�¨ILz®©K���VyK�²IL�È�,����]�,�����,������ �
_³�LO«L�±�³��L/_�È/yqrO�,mn/�X�UL�©L��m´��UÆL/�W�qm�«Kt/©K�µn/�L��r¾[B/W�n/²

¯³qm�V/yK�×q³r/��¯L/²d®·�ÈÆ/yK�N·Kp/�¯K³r/¾S�¯L/¾�È¥mK´±Lk���¶/©L��°/½K�qm� �
|·³vS�qm�m´_´�Âk�,µn�L��°½K�×L·mrOqL¡�¶O�°½´±�È·L¦±�LO�LW�VyK�µn}�{ÆW��×L/·

�¯?�|�±�sK�×n½n_�mL�OK�³�n²¡rS�Kq�°¾~¾S�¯L/¾�µn±sL/y�¨/L�W�³�ÈX/z½t®·�V½´�W�qm
msLy�°}³q�Kq�µmK´±Lk�×L��K��°/½KsK��r/½s�UÅK´/y�¶/O�L/W�¬¾±?r/O�r/�Lg�qLX/}´±�qm�³q� �

¬¾·m�jyLS�� �
���.mqKm�ÈÆyK�¶���qm�È·L¦½L_�¶c�³�Vz¾c�«Kt©K�µn�L��È±LP�³�«´¸�� �
���|©Lc�¶//c�V//�r��³�L//·�¶//O�qm�È½L·�q�¬¾//�²W�×Kr//O�«Kt//©K�µn//�L��×r¾¥qL¡��//OK³
¯³qm�.mqKm�m´_³�N·Kp�¯K³r¾S�¯L¾��Æ��³�eL¢±�qm�È¥mK´±Lk� �

ʴ
˨ŌŘŖŀŎ˨äğʭŒģ˨ ˨
ʴ	˨ʴ
˨ĂļŊ˨ęĕ˨ŌùĜŊù˨ ˨

�¶~½q�sK�«Kt©K�µuK³�È�qL¡�¶O�L²��¶y�¶O�,0LKt©�³�0L³t©�,«tª½�,«t©��m³q�� �
���¯n}�«sÆ�³�°X�L½�¶KmK�,¯n}�qKn½LS�,¯n}�VOL[��°½KsK��,«Kt/©K�È±L/��sK�È¢½�³q
�ULP[KVyK�«K³m�³�U´P[�×L²��¶O�³�¶KmK�³�� �
���È�¶/X�¥�ÈX�³�°½KrOL²O�-mKn½³q�³�¶¾��� ½�¯mKm�¶ª�¾��³�¯mr¡�Kn_�m´/}���«t/©

mKm�¶ª¾���Kq�mKn½³q�³�¶¾���¯?�³�mr¡�Kn_�Kq�t¾c�¯?�È²�½�>È~©K�0Lt©�«tª½�� �
V/yK�µn/?�¶/¡�L/`±?�,V/yK�UqL/P��°/½K�q´¡p/�×L/²��³m�r/O�L�n·L}���,«Kt/ª©K³� �

qn//��«Æ//z©L¡�«t//©�qn//��,«Æ//©K�fX//�O�«Kt//ª©K�³�«sÅ�����¶//sÆ®©K�¶//�ª©K�È//��´//·�³� �
�¶¾/��©K�È��¨��©K�0L�½K�´·�³�¶¾ª��«K³n©K�³�>È~ª©�]�,q´/�²�°/OK�����,�����,ŦƅƨƣƹŤ�ƿťƨƋƹ�

È//�µn·L//~�¶//¢±L²c��qL//¢O�¶¾//���¯mKm�¶ª//�¾��³�«K³m�³�¶//sÆ�×L//²��³m�r//·�¶//O�¬¾²¡� �
VyK�¶X�q�� �

�°/½K�t¾±�r¾[K�°OKÈ�mKn/�K�sK�Kq�µuK³�V/yK�µmq³?�q´¡p/�×L/²��³m�r/·�¶/O�³�n/±Km��

http://www.jf.isca.ac.ir


ʵʶʻ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

��«Ktª©K�����¶/±L¢��º¾/��©K�È��¨��©K�0L�½K�´·�³�¶¾ª��«K³n©K�³�>È~ª©�ºsÆ®©K�º�ª©K�È��´·�³
mKn�ÅK�°���[K�°OK¾r�,����]�,����,������ �

����×Kr/O�È´/y�×L/²��,V/�©�×L/®ª��sK�ÈkrO�«t/©��µmq³?�K�V/zWqLP��¯?�³�n/±K�s� �
N_K³�³�«sÅ���¶/®¢g�N_³��Æ�©K�¶t©�³�¶¾ª��N_³�§L®©K�¶t©���q´/k×�W´Wr/}È�,�����,

]����,���n}�«sÅ�³�N_K³��Æ��¬¢g�³�³K�¯mr¥�rO�§L�¯?�È²�½�,�� �

ʵ	˨ʵ˨
čŦİħù˨ęĕ˨ŌùĜŊù˨ ˨

V/yK�M´/_³�×L²��¶O�eÆ��K�qm�«Kt©K��V/yK�µn/?�N/X¡�È/krO�qm�¶/¢±L²c����³
M´_´©K�´·�«Kt©ÅK�0LgÆ��K����,È�r�������,�������«Kt/©K�×KrO��´�g�×L®ª��sK�ÈkrO�LK
µmq³?�L²��qL¸c�eÆ��K�qm�n±K�� �

����È·K´±�³�rK³K��rX~�qn��È�r}�ULKt©K�� �
����³m�³�qmL/�³�r·´/}��L/®X_K�sK�V/zWqLP��¶/¡�È�´X�YKq³�sK�¶¡�VyK�ÈX©Lg�«L±

È�´X�ÈK�qmKrO���¯?�Èª¾��W�eÆ��K�wLP��°OK�«Kt©K��VyK�� �
����¶o�¨·K�LO�¯L±L®ªz��OK³q�qm�«Kt©K�µn�L������¯L/½qL¸±s�³�ML/X¡�¨/·K�³�����qm�L/½�³

È�Kr_K�V²y�¨·K�³�¶¾LK�n²±L�ÈÆyK��ªXl�N·Kp�¯K³r¾S��OK³q�m´}�� �
È�,«Kt©K�ÈgÆ��K�³�×´�©�×L²��wLyKrO�V�¥�¯K´W���qL/[?�N¾WrW�È²�½�«Kt©K�µn�L�

�È²½m�NgL��r·�§L��K�rO�È��³��¶/O�È�¾/}r¾���Ll/}K�r/O�V/yK�È��³�qL[?�N¾WrW�L½
n±qKm�q³LO�³�mL�X�K�¯KnO�m´k�¶¡�¶d±?���,°½m�¯L®·�°½sK´�wLyKrO�n¾��³m�LO�� �

���n}LO�ÈLK�N·p��ÆkrO�,mL�X�K�³�¶�OL��¯?�� �
���n}LO��©Ll�Vhª���ÆkrO�,mL�X�K�³�¶�OL��¯?���³��Æ/��³�YqK�«L¢gK�n²±L

K�sK�r¾��×r�±�¶¡�eL¢±n±qKm�¶¾L�� �
È�Èªg�°¾zg�j¾}�¶¢±L²c�n/½Lr�����qL/[¿K�N/¾WrW�L/¸O�mKr/½�³�«Kt/©ÅK�µn/�L���/ª�W

�r/¾��È/�� ©o�¯L¡�ÈX�¶O�¯´²½n½�³�,¶±³n�X�½�L®O�º�¾~©Kr¾��°��Ll}ÅK�Èª��º¾��´©K
V/¾P©K�¨/·K�N·p/®©�0L�©Ll�¯L¡�³�¬¸h©L�ń�®©K�³�¶��/~©K�«L/¢gBO�¬¸Kt©L/¡YKr/¾��³

�L®��Æ�©K³mr�²½¯��L²��¶O����,Èªg�������,������� �
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¶O�¨½o�N©L��q´¡p��½qL�W�sK�È�Vym�n½?��� �
����L�½K�L½�n����r��³m�È¸���N·p�³m�³r¾S�L½�,�n±K���×r¦½m�³�ÈLK�¶����OLW�È¢½

�V²y�¨·K�È¸���N·Kp�sK�È¢½��OLW�È¸©K�¯L½mK�r¦½m��OLW�L½�³���È/¸���N·p/�³r/¾S�L½�³
È�×ngK³��°½K�¬¢g�³�n²}LO�,ML/`½K�³�Nª/y�³�ÈX/yqmL±�³�È/yrXym�V/¸_�sK�N·p

n²}LO�È��L}��r��³m�¶¢²½K�n²±L�,VyK�L�N·p�È¸���¬¢g�sK�r¾��� �
���µr¸O�ÈLK�§³K��r��¯L½s�«³m��r��³�n²�VyK�µn½m�� �
���µr//¸O���r//��È//¸���N·p//�qm�È//Kt©K�¬//¢g�N//_´�¶//O��r//��³m�¯L//½s�³�×q³
¯L½s�µr¸O��r��¶±�VyK�µn½m���Æk�¶O�n²�È/®¢g�N/_´�¶/O�m´/y�³�¯L/½s�¶¡�×mq´

n}LO�ÈKt©Kr¾��� �
����,V²y�¨·K�¶���È�r/y�¶/O�¶/¾�W�§Lg�qm�ÈLK�¶���³�VyK�¬¡Lg��mr/O��,È�/�?�����,� �

�������� �
�¨/·K�mq´/�qm�,«Kt/©K�µn/�L��¶/¡�V/yK�°/½K�¯?�³�V}Km�¶_´W�¶X¢±� ½�¶O�n½LO�¶XP©K

È�¨�Lg��r��°½K�LO�,MLX¡��³�µn/}�¯L®ª/z�L/½�¶/¡�m´/}È��Kq�«Æ/yK�¬/¢g�¬¾·K´/k
n±q³L¾O�ÈÆyK�¬¡Lg�×´y�¶O�Kq�¯L~½K´�m�³�¶��Kr�¶¢²½K�L½�³�¬¾²¡�Kr_K�L¸±?�µqLOqm�� �

µn/��¶/d±L²c�V/yK�×q³r/��¶/X¢±�°/½K�¶O�¶_´W��¯L/¾O�³�µn/}�¯?�¶/_´X�L/®ª��sK�×K
È�¶¡�n±qKm���¶�L_�¨¾ªhW� ½�qm�¶O�rK�°½K�,V�¥�n½LO�,«Kt©K�µn�L��¶O�,ÈXkL²}�K�µv½³�s

V´¢g�¨¾¢~W�¨ª��r�²��«sÅ�0ÆL/¡�,VyK�¶�L_�qm�¯´±L��³�¬�±�mL`½K�rO�È²XP�¶¡�L·
µKq�°¾²c�¯Kn���r¦½m�UqLP��¶O�³�VyK�È�mL/`½K�È/yLyK�¨¢~�³m�¶�L_�qm�Èªg��n/²¡

sK�n²WqLP��¶¡�� �
�©K��¶�L_�qm�]r�³�]r·�mL`½K�� �
M��K�«n��N_´�m´k�¶¡�µKr¡K³�qLP_K�LO�µKr®·�ngK³�¯´±L��³�µn}�¯´±L��¯?�¶O�mL�X�

�¶/¡�×qL/¢·Kq�°/½K�L/K�,¶/�L_�qm�¯´±L/��f¾h��×Kr_K�«n��,¯´±L��¶O�mL�X�K�«n��¶sÅ
È��r�rO�Kq�¨¢~�°½K�¶P²_�³m�r·�,¬½mKm�¶IKqK�µn�L��°½K�×KrO�n½L®±��� �

                                                          � �
���P�W¾r�¶O�m³�´y×�K½,�L��sK�³q×�¶hLz�VyK� 
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È�er��N©L��¶O�¶_´W�LO�mr¡�¯L¾O�°¾²c�Kq�«KtX©K�³�«Kt©K�µn�L���r��¯K´W��� �
�0Å³K���µn�L�¶/O�r�L¡�L½�È²y�³�¶�¾}�¶¡�VyK�È½L_�qm�«Kt©K���´/�´�qm�¬¾�X/z�q´/�

È²y�³�¶�¾}�×KrO�ngK³�Yq´�sK�YqK�¨\�-n²}LO��PWr�È�Lk� 

�0L¾±L[���t½L/_�L/�¶/���qm�¶/¡�n/²¡�×n/���¶/O�«Kn�K�Vz¾±�t½L_�¶�¾}�mr��«Kt©K�µn�L��qm
n}LP±�«Krg�´©�³�VyK�¨�LO�L½�³�VyK�«Krg�³�Vz¾±��c�qm�r¥K�LK�qL/X�r¥�È�´/�´�°¾/²

�V/hW�Kq�r�L/¡�³��©L/l�¶/¡�V/yK�µmKm�Kq�µsL/_K�°½K�Knk�m´k�qL¾XkK�>´y�¶O�´©�³�n}
È�¶�¾}��g�³K�¶¡�Kq�×t¾c�³�µmKm�qKr��qL~��mr¾¦O�³K�sK�n±Km��� �

¶/ªL��r¦½n/¦½�L/O�r�L/¡�³m�L/O�³�È²/y�³m�¶/¡�V/yK�È½L_�qm�«KtX©K�µn�L��qm�LK��×K� �
�n²·m�«L`±K�KtX©K�µn�L��qmV/rg�¶/±�V/yK�¯?�¯Æ/�O�qm�Z/hO��h�«���È/²��°/½K�¶/O� �

¶ªL��r¥K�¶¡��n/}LP±�¨/�LO�È©³�n}LO�«Krg�L¸²W�×K�>Kn/²©K�V/�³�¶/ªL��¨/\���¶/O�V/O´±� �
È®±�«KtX©K�nyq�� �

ʷ
˨čʭÞő˨ûʭý˨ęĕ˨ŌùĜŊù˨˫ĖķʭŃ˨ĕĚýęʭÝ˨ ˨
m°½��«Kr/XgK�µn/½m�¶O�r¦½m�N·Kp�³�¯L½mK�]K³msK�UKqr��¶O�,«ÆyK�wn�È�mr/¦±��³
O��/�K³�r¦½m�N·Kp�³�¯L½mK�¯K³r¾S�°¾O�¶¡�È�Æ��³�]K³msK�ÇKrÈ�,m´/}��³�qL/[?�¯L/®·

�Kq�ÈL¢gKÈ�nyL²}��UL/�Kr�«L/¢gK�³�qL/[?�¯?�N·Kp/�³�¯L/½mK�¯?�qm�¶/¡È�m´/}��� �
/½�³�]K³msK�¶//¡�ÈWq´/��qm�¶/XP©KL��L//O��/P�²�³�f¾h//��¯L/}m´k�N·p//�r/�±�sK��Æ//�� �

Kr}�½�n/}LO�µn/}�«L/`±K�¯L±?�ÈP·p��m/�r��,V/¸_�°/½K�qÈ�¯L/¾�OL/X¡�qL/6�¡��r/�È��³� �
�r¾��Z½ng�wLyKrO�³�mqKn±�m´_³�ÈOLX¡�/ª��K´/t©K�L/®O�¬·´t©KÈ�¬¸/z�±K���Kq�¯Kr�L/¡

±K´/���P�È²¾�m�qm�¶/¡°/½�pS�¯L/}n/²X�r½��«t/ªÈ�n/²¡�n/}�¯L®ª/z�sK�x/S�³¯�±t/¾��¶/O� �
WLKt©KÈ�µn}�«tª�¯KnO�r�¡�¯Ls�qm�¶¡�n±K����LOn½�n²²¡�¨®�����°/½K/®¸�qL/[?�,µn/�LÈ��qm

mqKm�¯L//½mK�r//¦½m�¯K³r//¾S�L//O�¯L±L®ª//z�UÆL//����Kr//_K�ÈWq´//��qm�L//¸²W�,«Kt//©K�µn//�L�� �
®±È�m´}�¶²¾s�³�¬/[K�r/O�¯³L�W�N_´�¯?�¯L½r_�¶¡��,°½KrOL/²O�-m´/~O�mL/z��MLP/yK�sL/y

Æ//yK�V//©³mÈ�È�n//±K´W��L//O�m´//k�ÇL·n//±´¾S�r//¦½m�³�ÇmL//�X�K�³�ÇqL//`W��//OK³q�qm
V©³m��r¾��ÇL·±Ls�LW�,¯L®ªzÈ��¶¡�¬[K�rO�¯³L�W��¥�µr¸O�«Kt©K�µn�L��sK�,n²¢±��n�mr¾��
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o�qm¨½�¶±´®±�¶O�L·È½�K�mrOqL¡�sK°½��eL¢±�MLO�qm�µn�L�È�¬½sKmrS�� �
����¶�¾��×Kr_K���´�¶¡�VyK��r}�eL¢±�n���Vh��qm�V²y�¨·K�×L®ª��×K´X��¶O

O�LK�n²}LO�r�Lg�§mL��³�¨�L��,�©LO�n·L}�³m�,eL¢±�n����r/}�°/½K�¶�¾}�×L®ª��×K´X��¶
�Vz¾±�rPX���,×r/½t`©K����]�,�����,����³m�q´/�g�¯³n/O�V²/y�¨/·K�r/�±��/P��°½KrOL²O�-

È®±�§mL��n·L}�mr¡�n���Kq�È±s�¯K´W�� 

����³�«Kr/g�,q´¡p�mqK´�r½Ly�³�×³�qmKrO�rXkm�³�¶®��°¾O��®_�V²y�¨·K�r�±��P�
È¢½�LO�n½LO�����¶¢ªO�VyK�¨�LO�«³m�]K³msK K�r/Xkm�L/½�¶/®��È/²�½�n/²¡�]K³msK�L/¸±?�s

�¶/_³s�µsL/_K�L/O�µmKsr·K´/k�³�µmKsmKr/O�n/���¶¾LK�LK�,{r·K´k�rXkm�L½�¶©Lk�,³K�qmKrO
È�f¾h���n}LO��,Èªg�������,������È²/y��l/}�r/¥K�°½KrOL²O�-��r/Xkm�³�¶/®��,N·p/

mKrO�×rXkm�µ´±�³�¶6®��L½�³�Kq�³K�r·K´k�rXkm�³�¶©Lk�L½�³�Kq�³K�qmKrO�rOL²O�n²¡�n���Kq�{q
b¾·�³�VyK�¨�LO�n}LO�¯Lt®·�r¥K�n���°½K�³K�m´k�N·p��µn/~±�³K�¯s� /½��r/¥K�³�n±K

È�N·p�È�¾}��l}�Uq´��°½K�qm�VyK�¨�LO�« 6³m�n���,n}LO�NWrX�����/P��r/O�n±K´W
n²¡�]K³msK�L¸±?�sK�«Kn¡r·�LO�µn�L��°½K� 

����r¾��¶zIL½�¯s�,V²y�¨·K�×L®ª��q´¸~�×K´X��¶O��Æ��j½qLW�sK�,µr¾���³�¶©´kn
�µr¾���³�¶©´kn�r¾��¶zIL½�¯s�,¶�¾}�×L®ª��×K´X���OL��LK�mqKm�¶¦±�µn��n½LO�µL�¶y�LW

�VyK�°ILO�³K��Æ��³�mqKn±�µn���,Èªg��������,�����������Æ/��¯s�°/½K�¯´c�°½KrOL²O�-
È®±�È²y�mr�¯?�«Kt©K�µn�L���P��VyK�µn��§Lg�qm�³�µn}�µmKm�n/±K´W��¯s�¯?�r·K´/k�L/O

�³�V/yK�«Kr/g�³m�¯?�°¾/O��/®_�¶/¡�Kr/c�n/²¡�]K³msK�¶/©´kn�r/¾��L/½�µr¾���L½�¶zIL½
È�rzO�µn��qm�¯s�°½K�°¾²d®·�È®±�mr�¯?�,mrO����¯´/c�n/²¡�]K³msK�×r/¦½m�¯s�LO�n±K´W

È�M´zh�mr�¯?�¬`²S�¯s�,]K³msK�Uq´��qm�°½KsK�³�m´}��¨/�LO�È/_K³msK�°¾²c�³q
��°½K��P��xS�VyKÈ®±�È�¾}�mr�µn�L�¶/�ª��¯s�°¾/²c�L/O�n±K´W��Kr/c�n/½L®±�]K³msK�×K

                                                          � �
���K�¶XP©K½°�K�¶O�N©L�½°�±�L²�¾Vz�}�mr�¶¡¾�È��Xz¾�0L®�K�n±K´XO½°�Wq´/�qm�¶¢ªO�n}LO�¶X}Km�Kq�]K³msKÈ�¶/¡�µL/¥mKm�

�«Kt©K�µn�L��wLyKrO�K�§L�OK�¶O�¬¢g�,½°�K�m´®±�]K³msK½ ²�½ �mr��}¾�È�È�WL®±�]K³msK�³K�LO�n±K´½n��r/¥K�ÅK³
K½°�msK¥�Uq´��]K³¾mr�O�³�L¢}�sK�n½V�§³K�r·´},�mr�}¾�È��UL/P[K�Kq�§mL/��n·L/}�³m�q´/�g�«n/��n/±K´X±

L®±½n�X±qm�³¾¶`�z²_�¶�OKq�¶O�«´¢h�n²¡�VOL[�n±K´X±�Kq�§³K�n���n���§L�OKÈ�n}�n·K´k�qKmr·´}�¯s�LO�� �
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È�M´zh�qKmr·´}�¯s�LO�¶�OKq�È±s�°¾²c�LO�]K³msK�¶¡�m´}� 

����È/O�¶/c�n/}LO�qKmr·´/}�¶/c�qL/¡L±s�¯s�L/O�L±s�,V²y�¨·K�×L®ª��q´¸~�×K´X��¶O
���È®±�È±Ks�rO�qL¡L±s�¯s�¬½rhW�N_´�r·´}��¾}�×L®ª��×K´X��¶O�LK�m´}�L/O�È/z¡�r/¥K�¶

ÈWq´��qm�n²¡�§´km�¶¸P}�L½�n²¡�L±s�È±s���Æ/��µ 6n/��qm�L/½�n/}LO�qKmr·´}�¯s�¯?�¶¡
È�×nOK�«Krg�mr�¯?�rO�È�_q��µn/}�Kn/_�U´/��L½��Æ��§³K�r·´}�sK�r¥K�ÈXg�³�m´}
�Vz¾±�t½L_�³K�¯mr¡�n���n}LO��,¶¾²���������,����������È²/y�mr/� /½�r/¥K�°½KrOL²O�-

n²¡�L±s�È±s�LO�È®±�µn/�L��°½K��P��È�¾}�mr� ½�n½L®±�]K³msK�³K�LO�xTy�³��³K�L/O�n/±K´W
È�«tª�È²y�È²�½�n²¡�]K³msK��V/¾_³s��¾©L/¢W�³�n/±KnO�m´k�¶_³s�Kq�¯s�¯?�¶¡�m´}

n·m�«L`±K�³K�¶O�VPz±�Kq�� �
����¯s�«r/h�¯?�¶c�VyK�]K³msK��±L�«KrgK�,ÈªP²g�³�È¢©L�,¶�¾}�×L®ª��×K´X��¶O

c�,mr�L½�n}LO�³�×r/¦½m�sK�V/OL¾±�¶/O�¶c�³�n}LO�¶X�q�^g�¶O�Èz¡��r��sK�V©L¡³�¶O�¶
�V/z¾±�]K³msK��±L�«KrgK�,È�²g�×L®ª��×K´X��¶O�LK�,VyK�¨�LO�m´}���K³�È_K³msK�r¥K

��,¶¾²��������,������°/½K�n/²¡�]K³msK�È±s�LO�«KrgK�§Lg�qm�È�²g�mr� ½�r¥K�°½KrOL²O�-
�³�µm´O�f¾h��È�²g�r�±�sK�]K³msK�VP/z±�Kq�V6¾_³s��¾©L¢W�n½LO�µn�L��°½K��P��rO�Kp©

È��´²®�¯Kr¦½m�¶¾gL±�sK�¯s�¯?�LO��LPWqK�³�n·m�«L`±K�³K�¶O��È/�²g�mr/�r/¥K�x/S�m´}
�L/O�È/z²_�¶/�OKq�¶/O�«´¢h�³�¨�LO�|_K³msK�µn�L��°½K��P��rO�n½L®±�]K³msK�¯s�°½K�LO

n}�n·K´k�qKmr·´}�¯s� 

���qm�r//¥K�,¶�¾//}�×L//®ª��×K´//X��¶//O�m´//}��//�K³�mr//�³�¯s�°¾//O�×n//���«Kr//gK�§L//g
�È½Kn/_�³m�¯?�°¾/O�n/½LO�³�µm´/O�¨/�LO�n/���¯?�n/}LO�¬½rhW�¶O�¬ª��LO�n���¶¢¾Wq´�qm

È�×nOK�«Krg�,mr�¯?�rO�¯s�¯?�³�n±sKn±K��r/O�¯s�¯?�V²/y�¨·K�×L®ª��×K´X��¶O�LK�m´}
È�V�´�«Krg�mr�¯?��m´}��,¶/¾²��������,�����/� /½�r/¥K�°½KrOL²O�-�r/¾��qm�È²/y�mr

È®±�È�¾}�mr� ½�n²¡�]K³msK�¯s�¯?�LO�«KrgK�§Lg��]K³msK�³K�LO�µn�L��°½K��P��rO�n±K´W
È�«tª�È6²y�È²�½�n²¡��VP/z±�Kq�V/¾_³s��¾©L¢W�³�n±KnO�m´k�¶_³s�Kq�¯s�¯?�¶¡�m´}

�n/½L®±�]K³msK�È/±s�L/O�«Kr/gK�§Lg�r¾��qm�È�¾}�mr� ½�r¥K�°¾²d®·�³�n·m�«L`±K�³K�¶O
K�°¾²cÈ�³K�L/O�È²/y�mr/�]K³msK�sK��±L�È_K³ms��¯s�°/½K�L/O�È6²/y�mr/�r/¥K�x/S�m´/}
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n}�n·K´k��� �

����n½LO�����µr¡LO�µn¾}q�¶�©LO�rXkm�]K³msK�,ÈªP²g�³�È¢©L�,È��L}�×L®ª��×K´X��¶O
n}LO�×³� 6È©³�µsL_K�LO�È®±�rXkm�¯?�m´k�³��³�mq³?qm�×r/¦½m�n/���¶/O�Kq�{m´/k�n±K´W

�×L/®ª��r/\¡K�×K´/X��¶/O�L/K�V/yK�¨/�LO�n���¯?�mq³?qm�×r¦½m�n���¶O�Kq�|½´k�r¥K
�N6¾[�¶c�n}LO�µr¡LO�¶c�µn¾}q�º�©LO�rXkm�¶¾LK�µ´¾O���«L/®W� 5 ©L�,n}q�³��´ªO�¶�yK³�¶O

r¾��³�m´���sK�¬·�VyK�|�r�W�qm�¶¡�VyK�È½L·t¾c��n/���¶/O�Kq�m´/k�r/¥K�Kp/©�,m´��
�n/±K´lO�Kq�ML`½K�m´k�¶c�mr¾¦O�¨¾¡³�L½�n²¡�n���¯?�¶O�«Kn�K�m´k�¶c�mq³?qm�×r¦½m
�,r¾k�L½�n}LO�È�Kq�qnS�¶c�,¶±�L½�n}LO�¶X}Km�r¦½m�¯L¦XzO�L½�³�n_�L½�qnS�¶c�,Kq�§´P��L½

¶½L³r��L½�n²¡�]K³msK�È�½r}�mr�LO�¶c�b¾·�×K�q�³K�¶/O��Kr/X�K��/g�x¡�¯?�³�mqKn/±�K
�VyK�f¾h��n����,¶¾²���������,����������q´¡p/�N·Kp�sK�È¢½�rXkm�r¥K�°½KrOL²O�-

°/½KsK�³�µm´/O�¨/�LO�n/���¯?�mq³?qm�×r¦½m�n���¶O�Kq�{m´k�È6²y��µn/�L���/P��r/O�³q
È�È�¾}�mr�,«Kt©K��µn¾/}q�¶/�©LO�È�¾/}�r/Xkm�r/¥K�°¾/²d®·�³�n/½L®±�]K³msK�³K�LO�n±K´W

È_K³msK�°¾²c��f¾h/��Kq�È/_K³msK�°¾/²c�¶/¡�È±L/¾X��sK�n¾ª�W�³�r�±�rOL²O�n·m�«L`±K�Kq
È�È�µmr®}�«rXh�]K³msK�°½K�n²±Km��n/½L®±�KmA�Kq�V¾_³s��¾©L¢W�n½LO�³K�rz®·�³�m´}

�°/½K�¯Kr/¦½m�r/�±�sK�n/²c�r·�m´O�n·K´k�¨�LO�³K�LO�]K³msK�³�«Krg�rXkm�°½K�LO��LPWqK�³
È®±�n}LP±�f¾h��]K³msK�n²±K´W�n²½L®±�]K³msK�³K�LO� 

����]K³msK�³�n²X/z·�×qnS� 6n_�³�qnS�L¸²W�,µr¾���³�r¾��� 6È©³�,¶�¾}�×L®ª��×K´X��¶O
VyK�×qnS� 6n_�³�qnS�µsL_K�³�¯oK�¶O�§´¡´�µr¾���³�r¾�����È/�²g�×L/®ª��×K´X��¶O�LK

�´®��³�qmKrO�n²±L�Vz·�¯L¦XzO�«L®W�¨L}�,×qnS� 6n_�³�qnS�rO�µ³Æ��È©³��,¶¾²������,�

������������Kq�L/¸±?�,µr¾���L½�r¾���¯?�×´®��L½�qmKrO�r¥K�È�²g�N·p��P��°½KrOL²O�-
È®±�È�¾}�mr�� ½�«Kt©K�µn�L���P��xS�VyK�f¾h��n±q³?qm�Èz¡�n���¶O��¯?�¶/O�n±K´W

µr¾����°¾/®·�¶O�L²O�³�n²¡�]K³msK�µmq³?qm�×r¦½m�n���¶O�Kq�×³�|½´®��L½�qmKrO�¶¡�×K
rO�Vh��qL[?�µn�L���]K³msK�¯?��µr¾�/��L/½�r¾�/��¯?�qmKr/O�L½�´®��¯oK�LO�¶¡�È_K³msK
V�r¥�«L`±K�È�²g��È�NWrX�È�YqK�r¦½n¢½�sK�¶¢²½K�¶ª®_�sK�m´}��¯L/}n±sr��³�n/±rO
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È�M´zh�È±´±L��³�È�r}�n±sr��³�m´}�����mq´/�qm�È/_K³msK�°¾/²c�r/¥K�0ÆOL�X�t¾±�³
m�°½KrOL²O�-VyK�¨�LO�mr¾¦O�Uq´��È�¾}�rXkmÈ�¯Kr¦½��³K�L/O�µn/�L��°/½K��/P��n/²±K´W

n²½L®±�]K³msK�� �
����,V/z¾±��r/}�¶¾�/y�]K³msK�qm�È©³�µsL_K�³�¯oK�,ÈªP²g�³�È¢©L�×L®ª��×K´X��¶O

�f¾h/��L/¸±?�r/�±�sK�n/���°½K�n½?qm�×r¦½m�n���¶O�È©³�¯oK�¯³nO�¶¾�y� ½�r¥K�È²�½
µsL_K�¯³nO�¶¾�y�]K³msK�n���,¶¾LK�×L®ª��×K´X��¶O�LK�VyK��¯oK�,V/z¾±�f¾h/��È/©³

�V/yK��r}�×³�n���qm�È©³��,¶/¾²��������,������L/½�È¢©L/�sK�È/�l}�r/¥K�°½KrOL/²O�-
È®±�È�¾/}�mr� ½�µn�L��°½K��OL��n½?qm�×r¦½m�n���¶O�Vz·�¶¾�y�¶¡�ÈªP²g��n/±K´W

�È�¾/}�¶¾�/y�r/Xkm�mq´/�qm�È/_K³msK�°¾/²c�r/¥K�0ÆOL/�X�³�n²¡�]K³msK�¶¾�y�¯s�¯?�LO
mr//¾¦O�Uq´//��°//½KsK�,V//yK�¨//�LO�È�¯Kr//¦½m�³q��³K�L//O�µn//�L��°//½K��//P��r//O�n//²±K´W� �
n²½L®±�]K³msK�� �

¶±´®±�wLyKrO�È�q´¡p�×L·��«L/¢gK�¯L®·�¶O�ÈP·p�r·�,«Kt©K�µn�L���P��V�¥�¯K´W
È�«tª�,mqKm�q³LO�³�mL�X�K�¯KnO�m´k�¶¡�È²¾±K´��³�m´}�� �
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čʭÞő˨ęĕ˨ĕʭŖĤĄğù˨ ˨

¢±�qm�Kq�m´¸}�q´�g�¶�¾}�×L¸��È®±�«sÅ�eL��M´/zh�×mL/}qK�r/K�Kq�¯?�³�n²±Km
È�È�f¾h��Kq�m´¸}�¯³nO�eL¢±�³�n²½L®±��³m�q´/�g�¶/¡�V²/y�¨/·K��Æ/k�r/O�n²±Km

µmq³?�MLzg�¶O�eL¢±�n���Vh���r}�Kq�n·L}��n/±K��,×r/½t_����]�,����,����°½KrOL/²O�-
VyK�µn~±�mL`½K�V¾_³s�³�VyK�¨�LO�m´¸}�¯³nO�eL¢±�¯L±?�r�±��P��� 

ʷ	ʵ˨
ęĕùĚý˨ŗ˨Ŕ˙ķ˨ŐŞý˨Ķ˙ċ˨˫ĕùě˨ ˨

È�]³s�,¶�¾}�×L¸���r�±��P��µmKsqmKrO�³�¯s�°¾O�n±K´W��¬/·�³mr/·�³�n/²¡��/®_�{K
n²½?�MLzg�¶O�³K�¶_³s�¯Ls��VyK��¨�LO�×n���°¾²c�n±n�X��°²zW�¨·K�×L¸���È©³�� �

È�È�¾/}�mr/�� ½�«Kt©K�µn�L��wLyKrO�°½KrOL²O��¶/¡�µmKsqmKr/O�L/½�¶/®��¯?�L/O�n/±K´W
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È�¬¾z�W�¬z��³m�¶O�Kq��Æ��¯L¾¸���n²²¡�������Æ��È�nO���qm�³�V/z¾±��³r/~�¶¡
VyK��¨�LO�³�mqKn±�×r[K��´�³�Uq´��� �

�����Æ��È²y��È�«L`±K�¯´±L��³��r}�wLyKrO�³�VyK��³r~�¶¡����´/±�³m�¶/¡�m´/}
yKV���©K��È�����V¾_³s�¶�OKq�¯?qm�¶¡�Vz¾�Æ��-°ILO��Æ���r·´/}�×Kr/O�³�m´/}

Vz¾±��´_q��g��M����/g�V/yK�È�L/O�µn/��Un/�¶¡�È±Ls�LW�r·´}�¶¡�È�_q��Æ�
�³��/ªk��Æ/��L/½�n/}LP±�«´y��Æ��¶¡�¶zIL½�r¾��¶©´kn�¶_³s��Æ��n²±L�,mqKm��´_q

n²¡�V�L½qm�]³s�sK�Kq��´��¶_³s�¶¡�ÈWKqLP��m�×rT/y�¯s�µn/��¶¡�«KmL��Æ��°½K�q
È®±��/��²�{r·´}�³�×³�¯L¾�È½´}L±s�n±´¾S�³�¶�OKq�n}LO�µn~±��¶/¾�_q�¶/�ª��³�m´/}

VyK�¶_³s�¬¢g�qm��sK�n²WqLP��¶¡�VyK�ÈLz�K�×KqKm�°ILO��Æ��� �
����×³�LO�n²c�r·�m´}���K³�È¢½mt±�sK�¨P��¶¡�È�Æ��È²�½�-¶©´kn�r¾��¶_³s��Æ�

n}LO�µmr¡�U´ªk�� �
���¶©L//y�V//�}�L//½�³�µL//`²S�¯s�-¶//zIL½��Æ//��È®±��¾//g�¯´//k�¶//¡�×K��sK�³�n//²¾O

VyK�n¾KL±�³�w´½L�¯n}qKmqLO��� �
����µr¾���¶_³s��Æ��§Ly�¶±�sK�rX®¡���� �
���È�³K�¶O�Kq�È�ªP�]³s�sK�r�²W�¨¾©m�¶O�¶_³s�¶¡��ªk��Æ���qm�³�n·m��Æ��LW�n·m

�LO�rOKrO�VyK�°¢®�ÈXkKmrS��ªP�Uq´��°½Kn}LO�rX®¡�L½�¯?�sK�rX~¾O�L½�¶½r¸��� �
����]³s�¶//O�Kq�È//�´��¶//_³s�³�n//±qKm�r//�²W�r¦½n//¢½�sK�°¾//_³s�¶//¡�UKqL//P��Æ/�

È�VkKmrS�n}LP±�¶½r¸�sK�rX~¾O��´��¶¡�VyK��r}�³�n²¡��� �
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