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×qL¢®·�¶O�U´�m�¯K´kKr���

Á{Ä»ZÀ¸�§�Ê¼¸�����ÊnËÁ�e��Ê»Ô�Y��¿Y{�dË�Ë|»����Z�Y�]�Ä]Â�»��ÃZ´/�ÅÁ�a�Ê/�ÅÁ�a�ÉY�Â���Z/]�,
Ã�Æ]�dÌ§����Y�É|À»�´�¿Y{�Á�ÉÁ�Âu��¯Y�»�É�°§�Á�Ê¼¸��ÉZÅ�¹Z/�¿�¥|Å�Z]�Á�ÊÅZ����dË�Ë|/»��{�É�Z/�

Äf§ZË�µZ¬f¿Y�Á�Ê´ÀÅ�§�Á�Ê¼¸���»YÂm�d§��Ìa�Á�Ä �Âe�,Ê»Ô�Y��¿Y{���Á�cZ/�Ô�Y�Ä·{Z^»�Á�Ê�ÅÁ�a�ÉZÅ
ºÅ�Ê»���fÀ»�Ê»Ô�Y�²ÀÅ�§�Á�¹Â¸��ÃZ´�ÅÁ�a�É�ZÌf»Y�\uZ��Z]�,Ê�ÅÁ�a��¯Y�»�¾Ì]�ÊËY�§Y�{Â����
Á{Ä»ZÀ¸�§�Ê¼¸����ÊnËÁ�e��Ê»Ô�Y��¿Y{�dË�Ë|»�������Z/�f¿Y�Á�cZ/�Ô�Y�µZ/¬f¿Y�,Ä�Z�Y��Â�À»�Ä]
Zf¿Ës���l�ZÅÉ��ÅÁ�aÊ�¼¸��cÓZ¬»�ÁÊ�»���{Ì���Ã�Â/u�Á�Ê»Ô/�Y�¹Â/¸���{��¿Y{�dË�Ë|»�ÄÀ���ÉZ/Å

Ê»���fÀ»�¶Ë}�¥Y|ÅY�Ä]���Z¿�Äf�]YÁ�{Â����
o -Ê»Ô�Y��¿Y{�dË�Ë|»�Ã�Âu��{��ÅÁ�a�Á��¿Y{�t���LZ¬e�Y 
o Ã|ËY���¿�Á�ÊËZ�ZÀ��s���Á�ZÅ�\uZ��ÉZÅ�Y��¿-Ê»Ô�Y��¿Y{�dË�Ë|»�Ã�Z]�{�½ 
o ÃÂÌ��|���Á�Ê»Ô�Y��¿Y{�dË�Ë|»�Ê§� »�Ä]�®¼¯��Á�¶yY{�Ê¼¸��t����{�½M�¾ËÂ¿�ÉZÅ

-�Â�¯�k�Zy��
o �Z��f�]�Ä]�®¼¯É�·ÂeÌ-Ê»Ô�Y��¿Y{�dË�Ë|»�Ã�Âu��{�º¸��| 
o d�{�Ê��ze�Ê§� »�-Ê»Ô�Y��¿Y{�dË�Ë|»�Z]��^e�»�ÉZÅ{�ÁM 
o ²ÀÅ�§�»�Ê�ÅÁ�a��ZiM��Y�Ã{Z¨f�Y�É�Z�ºÅ��¯Y��-Ê»Ô�Y��¿Y{�dË�Ë|»�ÄÀÌ»���{�Â� 
o Äf§ZË� µ{Z^e� ÉY�]� \�ZÀ»� É�f�]� {ZnËY���Y|»� Á� cZ�Ô�Y� dË�Ë|»� ÄÀÌ»�� �{� Ê¼¸�� ÉZÅ

-�^ËZ���Ìv»��{�Ê»Ô�Y 
o -Ê»Ô�Y�cZ�Ô�Y�dË�Ë|»�Ã�Âu��{��¿Y{�µZ¬f¿Y�¶ÌÆ�e�Ä]�®¼¯ 
o ¥|Å�Á�¾¬f»�¹Z�¿�ªÌ¼ e�Á�lËÁ�e��¥�Z »�Á�¹Â¸��dË�Ë|»�Ã�Âu��{�|À»-Ê»Ô�Y 
o ¹Z�¿�Ä]�®¼¯�Ä¬^��Á�Ê´ÀÅ�§�É�Z��Ê»Ô�Y�¹Â¸��É|À]� 
dËÂ·ÁY��Ê�ÅÁ�a�ÉZÅÁ{Ä»ZÀ¸�§ 
�� �¿Y{�Ê�ZÀ��Z]�Äf�ËZ]�,Ê¿Z�¿Y�Á�Ê»Ô�Y�ÉZÅ�\Ì�M�Á�ZÅ��-ZÅ��
�� �Á��{Z ]Y�-Ê»Ô�Y��¿Y{�dË�Ë|»�ÊfyZÀ� 
�� Êf�Å�Ê�ZÀ��-¹Â¸���Z^e�Y�Ã�f�³�Á�Ê»Ô�Y�¹Â¸���{�Ê¿Z³�YÁ 
�� �Á���dË�Ë|»�Ã�Âu�Ê�ZÀ�Ê»Ô�Y��¿Y{.� 

�Ê�Z�Y�ÉZÅ{�°ËÁ� 
�� É�Z�{�Y|¿Zf�Y�¶y|»�Ê»Ô�Y�¹Â¸���{�cZ�Ô�Y�Ê]ZË�Z]�Á�Ã�Ìy}�¹Z�¿�ÉZÅ-��
�� �Ê/¼¸���]YÂ��Á�ZÅ�ZÌ »�dËZ���������Ä/]�Ê/�ÅÁ�a�������Ã�Â/u��{�É�/�¿�Á�Ê/�Á��{Z/ ]Y��{�Ã�/ËÁ

-Ê»Ô�Y��¿Y{�dË�Ë|»��
�� Ê»Â]��Ã�Âu��{�cZ�Ô�Y�Ê]ZË�Z]�Á�Ã�Ìy}�¹Z�¿��{�ZÅ{�Y|¿Zf�Y�É�Z�-Ê»Ô�Y�¹Â¸���
�� ¹Z�¿�Ê»Ô�Y��¿Y{�dË�Ë|»��{�É�Z�����

\uZ��ÄÌ¸¯��Y�Ä«Ô��½Y�´�ÅÁ�a�Á�½Y{Zf�Y�,½Y��¿�Ê»�cÂ�{�|À»���Ê/���]�dÆm�Y��{Ây��ZiM�Ze�{Â�
��{�_Zq�ÁÁ{Ä»ZÀ¸�§�Ê¼¸����ÊnËÁ�e�ͳƽʮƊŤ�ƍǁŤƀ�ŭɔƅɔƁƽ���Z�Y�]����{�k�|/À»��ËY�/��Á��]YÂ�

��{M�Ä]�ÄË��¿�Ä¿Z»Z��ªË����Y�½YÂyY�§�¾ËY�jikm@isca.ac.ir�Y|ÀËZ¼¿�µZ���� �
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cÓZ¬»�µZ��Y�Á�ºÌ�Àe�ÉZ¼ÀÅY���
�� Ä·Z¬»���Ë~a�ÄÌ·ÁY��ËY�� 

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

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

|¿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]�É�ÁY{. 
 �ÄË��¿ͳƽʮƊŤ�ƍǁŤƀ�ŭɔƅɔƁƽ��|¿�Y{�Ê���]�|¿Á���{�É�´Ë{�Ä·Z¬»�Ä¯�Ê¿Z³|À�ËÂ¿��Y�{|n»�Ä·Z¬»�d§ZË�{��Y

d�Y��Á~ »�,Ã|�¿���fÀ»��ÂÀÅ�Á. 
 ��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� 

�� f�Y�cÓZ¬»��ËY���´Ë{� �ZiM� �Y� Ã|��kY�z���,|�Z]�¶Ë}� {�YÂ»� �Y� ¹Y|¯� �Å� �Y�k�zf�»� Ä·Z¬»� Är¿ZÀq
|À¯��¯}� Y�� Äf�]YÁ� �iY�ªÌ«{�cZ�Ô�Y�d�Y�¦�Â»� Ã|À�ËÂ¿� �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¿�f�Y�,¶»Z¯�½YÂÀ�Ê¸Ì�ve�ÃÁ�³�,Ã|°�¿Y{�,¶Ì�ve�¶v»�ÃZ´�¿Y{�,�Z§{�xË�Ze�,Z¼ÀÅY��{Z�� �

���� �Y�Ê·Z��Y� Ä·Z¬»�½ZËÂn�¿Y{�É�f¯{� Á�|��Y� �Ä]�¹Z¿� �¯}�Á� Ã{Â^¿���Ë~a�¶]Z«�ÊËZÆÀe�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 �{�ÊÅZ¨��ÄWY�Y��Ã�´À¯�Á��ËZ¼Å�Ä�Â]�»�½Z»�Z��,xË�Ze�,Ã�´À¯�ZË��ËZ¼Å�¶»Z¯�½YÂÀ���� �

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

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

�� ��Ë~a�{�Â»�cÓZ¬»��Â�Â»�Á�\·Z« 

 �ÄË��¿ͳƽʮƊŤ�ƍǁŤƀ�ŭɔƅɔƁƽ�§�¶�Zu�Ä¯�Y��ÊeÓZ¬»��¬Ê�ÅÁ�a�ÉZÅ{�ÁZf�{�Äf§ZË�ÉÁZu�Á�Ã|À�ËÂ¿��ÉZÅ
Ê»�Y��d�Y�|Ë|m�{�Ë~a��� �

 d�Y��Á~ »�Ä¼m�e�Á�Ê��Y�³�,É�ÁM{�³�,¥���É�Á�»�cÓZ¬»���Ë~a��Y�ÄË��¿�� �

�� ¶ËZ§�|À¯�É�Y~³�Z]�Ä¿Z»Z���{�|ËZ]�µÂX�»�Ã|À�ËÂ¿�¹Z¿�d^i�½Z»���{�Ä¯�ÊËZÅ���
o �Ä·Z¬»�Ê¸�Y�¶ËZ§�cZ�z�»�½Á|]�½Z³|À�ËÂ¿�� �
o �½Z³|À�ËÂ¿�cZ�z�»�¶ËZ§�Ê�Ì¸´¿Y�Á�Ê��Z§�½Z]��Ä]�� �
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o �Ä»Z¿|Æ e�¶ËZ§�½Z³|À�ËÂ¿�Ä¼Å�ÉZ�»Y�Z]�� �
o �¯~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��� �
o 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���-µuK³n¾ª¡µn¾¢c�������LW����
�µuK³�{³q�,|·³vS�Èª�K�§K´y�L½�¶©Lz�,�n·�¨L}�n½LO�µn¾¢c�¸�^½LX±�³�ÈyL²}n}LO�|·³vS�¬��� �

ŏʭáĖŒĠŰŘő˨ ãĕĚĿ˨ āʭĨĔĤŎ˨ ĉęĕ˨ ˫ŘĐőʲ��n½LO�n±qKm�µn²z½´±� ½�sK�|¾O�¶¡�×qL[?�qm�§´Jz�µn²z½´±
n}LO��l~� 0L®Xg� ��UqLP��§´Jz� µn²z½´±� �m´}� ]qm� r�±� mq´� µn²z½´±� «L±� ×´ª_.�¶O� ¶©L�� µn²Xyr���¯K´²�

È�¶X�r¥�r�±�qm�§´Jz�µn²z½´±��Æ�K�³�ULPWL¢�¶¾ª¡�³�m´}�È±Lyq�È�Uq´��×³�LO�×n�O�×L·�mr¾¥. 
ĕŘģ˨ĉęĕ˨˛Űė˨ãʭŕ˨ãŘâŊù˨ěù˨äÞŰ˨ʭý˨łýʭİŎ˨ŗ˨łŞŃĕ˨ĖŰʭý˨ŏʭáĖŒĠŰŘő˨äőʭŎěʭğ˨äâĄĠýùŗʲ 

�� ÉZ��Y�Ê¼¸��cZÌÅ���Ê¼¸��Ä^e��{Zf�Y�,�ZÌ�¿Y{�,�ZË{Zf�Y�,Ê]�»�Ê¿Z»�Z��Ê°Ì¿Á�f°·Y�d�a�,�Â�¯�,�Æ��,ÃZ´�¿Y{�,ÃÁ�³�,�� �
�� ½ZËÂn�¿Y{���ÉÂn�¿Y{��Z �̄,Ê�ZÀ��Z̄Ê�ZÀ��É�f̄ {�,|��Y��Ê¿Z»�Z��Ê°Ì¿Á�f°·Y�d�a�,�Â� �̄,�Æ��,ÃŹ �¿Y{�,Ê Ì̧�ve�Äf���� �
�� {Y�M�½Z¬¬v»�Á�{Y�§Y���Ê¸Ì�ve���¬»�É�f¯{�,|��Y�Ê�ZÀ��Z¯�,Ê�ZÀ��Z¯���,d»|y�¶v»�½Z»�Z��,Ê¸Ì�ve�Äf��

Ê¿Z»�Z��Ê°Ì¿Á�f°·Y�d�a�,�Â�¯,�Æ��� �
�� [Ô����t�����,��,��ÄÌ¼¸��Ã�Âu�,Ê¸Ì�ve�Äf���,���|»Ê°Ì¿Á�f°·Y�d�a�,�Â�¯�,�Æ��,ÄÌ¼¸��Ä�� �

ŔŊʭńŎ˨ęʭĄēʭğʲ��z]�¶»Z��\Ìe�e�Ä]�|ËZ]�Ä·Z¬»�Ä¿|]�|�Z]�¶Ë}�ÉZÅ�� �
����-½YÂÀ���
���Ê��Z§�Ã|Ì°q���Â�Â»�¾ÌÌ^e�Ä·Z�»�lËZf¿�,�Á��,¥|Å�,µYÂ��-��
�� �Ä»|¬»���ªÌ¬ve�ÄÀÌ�Ìa� ,Ä·Z�»�¦Ë� e�¶»Z��Ê�Ì¸´¿Y�Á�Ê��Z§��Á��ÅÁ�a�¹Zn¿Y�c�Á���Á�dÌ¼ÅY� ,�¶Ì·{
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Abstract 
This study examines and presents an innovative approach to analytical 

thematic indexing in the field of Islamic studies and humanities. The 

study focuses particularly on in-text relationship evaluation between 

the indexes of a work, using advanced AI technologies. Given the 

extensive volume and complexity of Islamic texts, the development of 

an efficient system for managing information in this area is necessary. 

Using an analytical-experimental method, this research examines the 

practical experiences of indexers, feedback from the information 

retrieval process, and the latest capabilities of AI. The primary 

objective of the study is to enhance the information management 

system in Islamic studies and humanities by designing a new indexing 

model, establishing connections between the indexes within a work, 
and improving categorization and retrieval methods using AI tools. 

The findings indicate the feasibility of creating a comprehensive and 

efficient indexing system for Islamic studies and humanities. By 
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integrating human knowledge and AI, this system can improve text 

comprehension, fill research gaps, and facilitate interdisciplinary 

studies. 

Keywords 
Analytical thematic indexing, Islamic studies and humanities, 
information management, information retrieval, in-text relationship 

evaluation of indexes, artificial intelligence. 
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,ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS�¬���¯Kr½K�� �m.majidi@isca.ac.ir� �

��ÈL�±�×n¾`�,×n¸n¾y����������L®±�qm�§´hW½¶�sLy×�ªhW¾ªÈ��´�´ÈmrOqL¡-��LPWqK�`²yÈ�¯³qm�/²XÈ�
L®±½¶�L·��´²��{´·�|�±�³È�¯?�qm��®ª��¶L²ª��È����³rW½`È�ťƛƽƿŘƅƱ�ƻǈƺƢ�Ŭťƣƹ�,Ǖ�������,������� �
� �� �10.22081/jikm.2025.69770.1100https://Doi.org/� �

mailto:,ȭ�yK����r����������L�~��vS������Kr�K���m.majidi@isca.ac.ir��
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�´²�È�È�n±K´W�¶O�m´P¸O�¬¸��,¯´/X�®¢W/¾¨�L/·Âk×�/~·³vSÈ�³�¸/zW¾¨�UL/�©L��¾¯L�¶X/}q�K×�
 ®¡�n²¡� 

ª¡¾µuK³n�L·��
L®±½¶�sL//y×�ªhW¾//ªÈ��´//�´È,�«´//ª��±L//z±KÈ�Æ//yKÈ,�n//½r½V�,UL//�Æ�K�sLO//½OLÈ�,UL//�Æ�K�

�LPWqK�`²yÈ�¯³qm�²XÈ�L®±½¶�,L·�{´·��´²�È� 

� �
� �� �
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ŔŎĖńŎ 

È±L/z±K�µs´g�qm�UL�Æ�K�¬¾���¬`g�¶O�¶_´WLO�,r�Lg�r���qm���È¥n/¾d¾S�³�ÈÆ/yK
UL/�Æ�K�V½r½n/�n?qL¡�¬Xz¾y� ½�¶O�sL¾±�,�PWr�ZgLP�¯³t�Ks³q,��|¾/S�sK�|¾/O

È�wLzgK�m´}��¶½L®±�¶O�,×sLy��Èª�K�×L·qKtOK�sK�È¢½�¯K´²��ÈWL¾g�È~�±�,V½r½n�°½K
È�L�½K�UL�Æ�K�ÈOL½sLO�³�È·n±LsLy�qm�n²¡� 

¶½L®±�È�Kn//OK�{³q�sK�ÈÆ//yK��qKn//�³�UL//�Æ�K�V½r½n//�µn¢//~·³vS��×sL//y
Èª¾ªhW��È�µmL�XyK�È�´�´�n²¡��eÆ�/�K�wL/yKrO�¶¡�,{³q�°½K�¶L±��µn/}n¾©´W�×L·

È�«L//`±K�µn¢//~·³vS�qm��m´//}�LS½µL//¦�n//½r½V�UL//�Æ�K��,������³�¬¾·L//��r//O�t//¡r®W�L//O�,
¶//O�°X//�Èª//�K�UL�´//�´�µuK³�×L_��Kq�mr//��¶//O�r//�h²�È//¥v½³�³m�,�r//��×L//·� �

¶�r��È�n²¡� 

����´�´�mr¢½³q�q´h��¶O�µuK³�rO�¶¾¢W�×L_��UL�´/�´�³�¬¾·L/��r/O�,mr/�²�×L/·
È�t¡r®W�°X�Èª�K�n²¡� 

���¬`z²�³�ÈP¾¡rW�qLXkLy��µuK³�,ULgÆ�/�K�N/¾¡rW�L/O�¡�×L/·�³��³r/g�,×n/¾ª
¶½L®±�,È�LPWqK�UK³mK�µn¾¢c�³�ÈWqLP��×K��qK³�µn¾¢c�L®±��È�mL`½K�n²¡� 

¶//O�,{³q�°//½K�qm��sK�n//²®�n·�È//P¾¡rW�sK�,n//gK³�eÆ�//�K� //½�sK�µmL�X//yK�×L_
È�µmL�X/yK�×q´X/ym�³�È��²�N¾WrW�V½L�q�LO�³�¬`z²�ÈP©L��qm�ULgÆ��K�m´/}���³m

¶½L®±�°½K�VkLy�qm�×n¾ª¡�¨�K�P��L·sK�n²WqL� 

�©K��×´h±�qLXkLy���g��¶±´¥�¶O�ULgÆ��K�|²¾c��È�L�/}�³��/¾�m�×L/²��¶¡�×K
n²¡�¨�X²�Kq� 

M��¶�L/�K�³��Oq��³rg�sK�µmL�XyK���³�ULgÆ�/�K�°¾/O�È½L/²��n/±´¾S�mL/`½K�×Kr/O
�¬¸��¨OL��³�¯K³q�ÈWKqLP��VkLy��,×mqK³��������,������� 

¶½L®±�{³q�°½K��L_�³�V�m���g�°®��,×sLy�UL/�Æ�K�rWr[´/�ÈOL½sLO�¯L¢K�,V¾
È�¬·Kr��Kq�È�µsL_K�¯KrOqL¡�¶O�³�mq³?��¾®��È¡qm�LO�LW�n·m��×´`X/z_�¶O�,K´Xh�sK�rW
n±sKmrTO��OL²� 
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�LPWqK�ZhO�qm�¯L¾�È`²y��L®±�VyK�q´�W�¨OL��Èª�K�mr¢½³q�³m�,L·� 

����LPWqK�¯³qm�È`²y�È²X��¯L¾�UL�LPWqK�ÈyqrO�¶O�¶¡��L®±�½�×L·�r[K� �� /½�n²±L
¶©L��L½�MLX¡��È�msKmrS� 

����LPWqK�°¾O�È`²y�È²X��¯L¾�UL�LPWqK�¶¡��L®±��qL[?�×L·¯´¥L/±´¥��È/yqrO�mq´/�Kq
È�qKr��n·m� 

�LPWqK�rO�,|·³vS�°½K�¯³qm�È`²y�mqKm�t¡r®W�È²X���LPWqK�°¾O�È`²y���´�´�,È²X
m½r¦×�¶O�¶¡�VyK�©m¾S�¨¾d¾¥nÈ�³�¥mrXz¥È�,¯?�/�X�KUKL�m½r/¦×�mqKm�³�/È�n/±K´W�

�´�´È�KrO×�|·³vS�L·×�m½r¦�n}LO� 

È�¶/±´¦c�¶/¡�V/yK�°½K�|·³vS�Èª�K�§KDy��qm�UL/�Æ�K�V½r½n/�¬X/z¾y�¯K´/W� �
È±Lz±K�«´ª���¶½L®±�r/O�t/¡r®W�L/O�Kq�ÈÆyK�×sL/y�È/ª¾ªhW���LPWqK�³�È�´/�´��È`²/y

¯³qm�´`//~±Km�,¯Kr¦//~·³vS�×L//·sL¾±�×´¦l//yLS�L//W�mKm�L//�WqK�È//²X¶�Æ��³�¯L½��¯Kn//²� �
n/}LO�µs´g�°½K�¶O��È�°½´/±�mr/¢½³q�°/½K��qL/[?�È´/¸��qLXkL/y�r/X¸O��qm�¶/O�n/±K´W� �

È±Lz±K�«´ª��µs´g�qm����OL/²�°/½K�sK�µmL�X/yK�³�ÈOL/½sLO�qm�¶/_´W�¨/OL��m´/P¸O�³�ÈÆyK� �
m´}�r`²� 

�LPWqK�×KrO�|·³vS�°½K�n²½Kr��qm�¯L¾�È`²y��¶½L®±�/��{´/·�×L/·qKtOK�sK�,L·�È�´²
�n/²±L�¶X�r~¾S 2024)�ChatGPT-4 (OpenAI, 2024) ��³Claude Pro 3.5 Sonnet (Anthropic,�

VyK�µn}�µmL�XyK�� �
Èª¾ªhW�×mr¢½³q�sK�|·³vS�°½K�È�µr¸O�ÈOr`W��È/ª®��MqL/`W�r/O�È²XP�¶¡�mr¾¥

¶½L®±�VyK�¯KrOqL¡�×L·mq´ksLO�³�¯KsLy��ÈÆ/yK�«´ª��¯´X�¨L}�¶�©L��mq´�¶�L_,�
®±¶½L�VyK�ÈÆyK��qKn�³�UL�Æ�K�V½r½n�µn¢~·³vS�qm�µn}�×sLy� 

{³q�µmKm�¨¾ªhW�³�×q³?mr¥�×L·�sK�n²WqLP��L·� 

���¶½L®±�Èª®��UL¾Or`W�¨¾ªhW�¶½L®±�µs´g�qm�¯KsLy�Èª¾ªhW�×sLy��È�´�´- 

���¶½L®±�×K´Xh�¨¾ªhW��¶z½L��³�L·L¸±?�Èª�K�¯´X�LO- 

���²��{´·�×L·qKtOK�sK�µmL�XyKµmKm�{sKmrS�³�¨¾ªhW�×KrO�È�´�L·� 

http://www.jikm.isca.ac.ir��


����

 

 

L®±
�qm
�§
´h
W

½¶�
sLy×�

ªh
W

¾ªÈ�
�´
�´


È-�

mr
OqL
¡

�
�L
PWq
K

�
`²
y

È�
¯³
qm

�
²XÈ�

L®±½¶�L·�³������

ĢŕŗÚÏ˨ãùĚċù˨˛ďùĚŎ 

���¶½L®±�Èª���¬Xz¾y��L_�ÈOL½sqK�×sLy- 

���m´_´�{³q�����³�U´���L�±�È½LyL²}- 

���¶½L®±�¶X�L½m´P¸O�×´¦©K�ÈgKr��Èª¾ªhW�×sLy���LPWqK�rO�t¡r®W�LO�È�´�´��È`²y
¯³qm�È²X- 

���¨®�©Kq´Xym�°½³nW�¶½L®±�×KrO�n½n_�×L·�Ly¯Ks- 

���µmL¾S�¯´X�sK�È~lO�×³q�rO�n½n_�×´¦©K�È~½Ls?�×sLy- 

���L·mq´ksLO�wLyKrO�´¦©K�eÆ�K�³�^½LX±�ÈOL½sqK- 

���¶½L®±�{³q�È½L¸±�°½³nW�Èª¾ªhW�×sLy��¶X�L½m´P¸O�È�´�´� 

µmKm�¨¾ªhW�×KrO�{³q�sK�,L·��µmL�X/yK�¯´®/��¨¾ªhW�³�K´Xh�¨¾ªhW�n²±L�È�¾¡�×L·
VyK�µn}-��°¾²d®·µmKm�mL/½s�¬/`g�{sKmr/S�×Kr/O��sK�,¯L/¸²S�×L/·´¦©K�È½L/yL²}�³�L/·
¬X½q´¦©K�VyK�µn}�¶X�r¥�µr¸O�È�¾P��¯LOs�{sKmrS�³�°¾}L�×r¾¥mL½�×L·� 

�n/²½?r��sK�¬¾�X/z�×r¾¥mq´ksLO�³�Èª®��UL¾Or`W�rO�¶¾¢W�LO�,È~·³vS�mr¢½³q�°½K
¶½L®±��r[´/�³�×mrOqL/¡�×L/·qL¢·Kq�¶/�r��¯L/¢K�,ÈOL½sLO�³�×sLyÈ/�¬·Kr/��Kq�mq³?-�

�LPWqK�rO�t¡r®W�LO�°¾²d®·�¯³qm�È`²y��È/W?�UL/�©L��×Kr/O�Kq�¶²¾s�|·³vS�°½K�,È²X
�LPWqK�¶²¾s�qm�°¾O�È`²y�È�¬·Kr��È²X�n²¡�� �

ę˨ʭĸăŰľ˨Ù˫ùŗ˨ŋÝ˨āʭďŦİħù˨ŗ˨ʭŕŞĖã˨ ˨
ʴ	˨˨ʭ˙őŰŔ˨ě˨ʭğã˨ŋĐăŞŋä	˨ķŘīŘŎä˨ ˨

L®±½¶�sLy×��?r�½n²×�n�qm�VyK½r½V�|±Km�³�UL�Æ�K�yL²}È�ªhW�¶/O�¶¡/¾¨�K´/Xh×�
nPW�³�mL²yK½¨�µuK³�¶O�¯?�L·×�ª¡¾n×�È�msKmrS��K�sK��n·½°�K�,qL¡½mL`�L®²·KqÈ½�Kr/O×�

yrXymÈ�ry½��VyK�UL�Æ�K�¶O�¯Ly?�³��L®±½,¶�Xyr¸�È��NWr��¶O�LP�©K�§´®��q´�È½��
�¬¸�N©L��³�UL�´�´�sK½ �n²y�VyK�¶¡�rOqL¡�Kq�¶O�¨h��m¾��UL/�Æ�K�Kn/·½V�

                                                           
1. Indexing 
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//È�//²¡n��K//½°�?r�½n//²�¨L//}�ªhW//¾¨�,K´//Xh�L//yL²}È½�·L//�¾¬�ª¡//¾n×,�³�//�lW¾��
ULgÆ��K�NyL²�KrO×�sLO½OLÈ�rX¸O�UL�Æ�K�VyK��L®±½¶�sLy×�½¢È�sK�q³r/�×�r/W½°�

³�rWn?qL¡½°�L·qKtOK×�·n±LsLyÈ�³�sLO/½OLÈ�UL/�Æ�K�¶/O�qL®/}�/È�m³q��� ,×mqK³�����,

�����������L®±½¶�«L�±�¶X}´±�MLX¡�½¶X�L�K×�µuK³�sK�VyK�·L/��³�L·¾¬��´/�´È,�«L±�L/·×�
MLX¡�¯K´²��,�Ll}K�«L±�,µn}�mL²XyK��qKn�³�L·�L·×��Kr�_¾LÈ½�m�³½r/¦��¬/¸�N/©L�

½ �WLh���¶O��L_qK�LO�MLX¡È�/�¯L~±�Kq�r�±�mq´�UL�Æ�K�¨h�¶¡È�n/²·m��s³q´/±×,�

�������,����� �
L®±½¶�sLy×�¶O�¨¢}³m��«L`±KÈ�m´}��L®±½¶��´W¾�È��³L®±½¶�ªhW¾ªÈ��L®±/½¶�/�´W¾�È,�
·L¥�¶¡È�Vyr¸��´±½zÈ��´W¾�È�±¾t�L±/¾µn�/È�,m´/}�³�V/P[�¶/O½/¥vÈ�L/·×�r·L/�×��³
MLX¡�XkL²}È�nS�n²±L�n²y½,µn±q³?n�qL/W�³�r}L±�,¯K´²�½j�/�r/~±È�msKmr/S���,¨/OL��qm
L®±½¶�ªhW¾ªÈ�ªhW�¶O¾¨�K´Xh×��W�,n²y¾¾°�ª�K�UL�´�´È�µuK³�MLlX±K�³��L·½L�KqL/P��U
L®±½µn²�mqKm��L�XkK�K´Xh��L®±½¶�ªhW¾ªÈ�s�³m�¶/O�m´/k½µ³r/¥r�L®±½¶�sL/y×�µuK³�K×��³
L®±½¶�sL//y×�´//¸�È���´//�´È��//z�W¾¬�//È�m´//}��L®±��´//±�³m�r//·�sK��n//·½¶�sL//y×,�

·n±LsLyÈ�KrO�UL�Æ�K×�yrXymÈ�sLO�³½OLÈ�¯Ly?��VyK�rW��,×mqK³��������,�������� �
L®±½¶��´�´È��¶/¡½/¢È��K´/±K�sK�L®±/½¶�ªhW¾/ªÈ�L/yL²}�r/O�,V/yKÈ½�L®±�³½¶�sL/y×�
·L�¾¬�ª�K�UL�´�´�³È�mqKm�t¡r®W�°X��K�qm½°�L®±�,{³q½¶�sLy�¶O�L_×��¶/O�°XkKmr/S

·L��,°X��L�©K�³�UKqLP�¾¬�ª¡¾n×�eÆ�/�K�sK�µmL�XyK�LO�³�µmr¡�]KrlXyK�Kq��,¶L±L/¸±?�
¶O�Kq�ª¢}È�sLO�¨OL��³�mqKn±LXyK½OLÈ��VP[È�n²¡��K½°�³q½mr¢�yrXym�¯L¢KÈ�´¸�È��¶O
K´Xh×��¬·Kr��Kq�mL²yKÈ�mq³?���,×mqK³�������,����� �

ʵ	˨˨ĭʭþăęù˨ČŒğä˨ŏŗęĕ˨ŒĄŎä˨ʭ˙őŰŔ˨ʭŕ˨ ˨

�LPWqK�`²yÈ�¯³qm�²XÈ�L®±½¶�L·�yqrO�¶OÈ���OK³q¾¯L��L®±½¶�L·×�½ �r[K��Lk�n/²±L�
,MLX¡�¶©L��½L�LS½¯L�¶L±�È�msKmrS��qm�K½°�,{³q�mKn/�W�L®±/½¶�·L�m³n/h�¶/O�¯L/®·�°X/�
-VyK�KrOL²O½°�yqrOÈ�L®±½¶�L·×�¶Xym�,�PWr�n²O×�L·�¶O�ULgÆ��K�³�±�¶X�q�qL¡¾t�¶/O��q´�

P�¾�È��m³nh��Lk�r[K�¯?�¶OÈ�m´}�� �

http://www.jikm.isca.ac.ir��
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ʶ	˨ĭʭþăęù˨ČŒğä˨ýŞŐ˨ŒĄŎä˨ʭ˙őŰŔ˨ʭŕ˨ ˨

�LPWqK�`²yÈ�O°¾�È²X�L®±¶½�L·�yqrO�¶OÈ���OK³q¯L/¾��L®±¶/½�×L·�¶/�´®`�K×��,¯´/X�sK
�¨L}MLX¡��,UÅL��,L·L½�LS¯L½�¶L±�,L·�È�msKmrS��¶¡È�n/±K´W�¶O� /W�¨¢/}�µs´g�K×�L/½�
¡rWÈP¾�m´}�«L`±K��K�qm°/½�L®±�mKn/�W�,{³q¶/½�L·�/zOqL¾�¶/O�³�V/yK�µmrX/z¥��µn/®��q´�� �

«r±�µs´//g�qm�qKt�KL//·�LS�³µL¦½�×L//·�mqKm�mrOqL//¡��kr//O��K°//½�?r�n//²½�¯L//s��³�µm´//O�rO� �
±n²sL¾�±×³r/¾�±L/z±KÈ�s/½,mL�¶L±rO�´±È/z½�q´¦©K�³¬X½�×L/·�V/yK��L/k���LPWqK�`²/yÈ�
O°¾�È//²X�Xz·�Z//gLP�¶//OÈ�È//yL²}�mt± //½�//±Kr®¢g�qm�³�µm´//OÈ�//~�±�,¬//ª�È�³µv//½��³

L_È·L¦½�OÈ�r¾�±�mqKm�� �

ʷ	˨äķŘŒĨŎ˨ġŘŕ�˨˨ ˨

¤/½³q´±�³�¨/yKq�¶d±?�wLyKrO����������ML/X¡�qm�È�´²/��{´/·-��×mr/¢½³q
¯qn���,µqLOqm��È�´²/��{´/·��½r�W�´²/��{´/·�,n/±K�¶/X�¥È��AI��/½ �µs´/g�
~·³vSÈ�µmrXz¥�VyK�¶¡�qL�W½��mn�X×�mqKm��K½°�qL�W½��Kq�/È�¯K´/W�qm�³m�q´/h�
ª�KÈ�¶Xym�n²O×�mr¡� 

ʴ˨
ŗęŰĕĚÞ˨őʭĠőùä˨Űʭ˨őŦńķä 

�©K��³q½mr¢�±Lz±KÈ��K½°�m½µL¥n�qm��SÈ�K½mL`�y¾¬Xz�L·È½�P/}�¶¡�VyK¾¶��{´/·�¶/O
±Lz±KÈ��¨®�È�n²²¡��P}�,�n·¾¶�sLy×�?r�½L·n²×�XkL²}È�VyK�¯Lz±K� 

M��³q½mr¢�±Æ��È��K½°�m½µL¥n�K�r/O½mL/`�y¾¬X/z�L·È½�¸O�¶/¡�mqKm�t/¡r®W¾¶/²�rW½°�
�qm�Kq�mr¢ª®�½ ���´¾V���Lk¯L~±�È�,n²·m�XgÈ�r/¥K�K/½°�mr/¢ª®��L/O�{³q�L/·×�

±Lz±KÈ�U³L�X�n}LO� 
                                                           

1. Artificial Intelligence� AI 
2. Russell, Stuart, & Norvig, Peter. 

3. Artificial Intelligence: A Modern Approach 
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ʵ˨
ŗęŰĕĚÞ˨íĚĿŰĖŒã˨Űʭ˨ęʭĄĿęã 

�//©K��³q½mr//¢�?r�½n//²×��K//½°�m//½µL¥n�r//O�±L¢¾¬//z�L·×�//ªkKmÈ�r//¢�W�³�§ÅnX//yK�� �
t//¡r®W�mqKm���n//·�¯?,�K½mL//`�y¾¬X//z�L·È½�?r��¶//¡�V//yK½L·n//²×�XkL²//}È�S¾d//¾µn��Kq

P}¾¶�sLy×�È�n²²¡� 

M��³q½mr¢�qLX�q×��K½°�m½µL¥n�rO�_³rkÈ�³�mr¢ª®��L/¸±È½�y¾¬X/z�t/¡r®W�,mqKm�
�r��r�±�sK�?r�½L·n²×�ªkKmÈ�¯?� 

¡rW� sK¾N�K½°���,q´h���M´cqL¸c�´¸�È�ª/�KÈ�qm��hW¾UL/��{´/·��´²/�È�
¨¢}�È�¥¾mr� 

���±Lz±K�¨®�È 

���±Lz±K�r¢�WÈ 

���±Æ���¨®�È 

���±Æ���r¢�WÈ 

q´W�¯´s?½,¤²�¶¡��y´W�°©?�q´W½¤²�qm�§Ly�������r�È�,n}�¶/±´®±�K×�sK�³q½mr/¢�
�¨®��±Lz±KÈ��VyK��K½°�¯´s?�KrO×�sqK½OLÈ�L±K´WÈ½�½ �/}L¾°�qm�L/®±½|�qqL/X��n²®/}´·�

gKr�È�µn}�VyK��qm�K½°�,¯´s?�r¥K�½ �sqK/½ML�±L/z±KÈ�n/±K´X±�l/~W¾��n/·m�¶/¡�?/½L�
�r��¨OL��½ �¯Lz±K�VyK�½L�½ �}L¾,°�¯?�}L¾°�qm�¯´s?���´�µn}�VyK�� �
KrO×���´¾V�qm�¯´s?�q´W½,¤²�½ �y¾¬Xz�{´·��´²�È�LO½n�ªOL�¾V�L/·×�s/½r�

Kq�¶X}Km�n}LO� 

���P��¯LOs�{sKmrS¾�È�-�L±K´WÈ½�©´W�³��qm¾n�±Lz±K�¯LOsÈ� 

���L®±½|�|±Km�-�ªOL�¾V�ko¾µr�sLy×�sLO�³½OLÈ�UL�Æ�K� 

���qL¡m´k�§ÅnXyK�-�L±K´WÈ½�ko�UL�Æ�K�sK�µmL�XyK¾µr�Kr/O�µn/}×�´¦l/yLSÈ½��¶/O
|yrS�L·�LX±�]LX²XyK�³½^�n_½n� 

                                                           
1. Natural Language Processing (NLP) 
2. Knowledge Representation 

3. Automated Reasoning 

http://www.jikm.isca.ac.ir��
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���½¥mL¾r×�}L¾²È�-�ªOL�¾V�qL¥sLy×�Kr}�LO½��n_½n�¢ª®��m´P O̧�³¶Or`W�wLyKrO�mr� 

q´W�¯´s?�¶cr¥K½¤²�½¢È�©³K�sK¾°��¾L·qL×�sqK½OLÈ��´²��{´·È�zO�,m´O¾qL×�
¶O�r�L��¯L��h�sK�L_×�K�rO�t¡r®W½°�²O�§´�K�¶�©L��¶O�,¯´s?/¾mL×��´²/��{´/·È�

È�n±sKmrS��K½°�³q½mr¢�³q�¶OL~½mr¢�¶/O�¶¡�VyK�L��K´·�¯Lyn²¸�L_×�ª�W/¾n��X/z¾¬�
sK�sK³r//S�n//±rS,¯L¥�¶//O�¶//�©L��§´//�K�?½m³r½L²//¾ �³�¶�//y´W�q³L//²�×�L//·×�S¾¶X�r//~�

mq´±K´·×�³q×�µmq³?�n±K� 

K½°�³q½mr¢�®ª�È�y�³¾WL®X/z¾ ��´²/��{´/·�¶/OÈ�S�¶/O�r/`²¾V�r/~�L·×��¨/OL�
¸_´WÈ�s�qm¾¶²�L·È½��n²±L½¥mL¾r×�®�¾,��P��¯L/Os�{sKmr/S¾/�È,�y�³¾¬X/z�L·×��µr/Pk

VyK�µn}��Russell & Norvig, 2021a��� �
�N//©L��¶//O�¶//_´WLO½µn//}mL�¶//O�//�r�±È�n//yq���Æ//�K�{´//·���qm��´²//��{´//·È��� �

½ �sL/`�§L®�XyK×�P�W�¶/O�³�V/yK/¾r�/krOÈ/}L�,¾²È�¶O�¶/¡��¨/®��¶±Kn²®/}´·�¨¢/}� �
È�n²¡�±�¯mr/¡�r¢��§Lg�qm���K³�qm¾,V/z��L/¸²W�¶/¢ªO/½ �P}¾¶�sL/y×��¯mr/¡�r/¢��sK� �

VyK��Russell & Norvig, 2021b�,�OL��LO�¶XP©Kª¾V�L·×�zO¾qL�¶/¡�V/�r��°XkKmr/S�¶/O�¯?�qm�
K½L`²�±¾Vz.� �

KrO×��L_�UL�Æ�K�Nz¡�·L�µqLOqm�rW¾,V�,�K´±K�,L·mr¡qL¡��L�±�U´/��³���/��
{´·��´²�È,�¶/�©L��¨/������ML/X¡�ü�{´/·�´²/�È-�³q½mr/¢×�¯qn/�ü/�´W¾¶�

È�m´}��K½°�ª¡�UL�´�´�¶O�¨��¾n×�s½r�È�msKmrS:� �
���m³nh½V�L·×�{´·�²��´È� �
����´²��{´·È�³nhm��� �
����´²��{´·È�´®�È��� �
���{³q�L·×�µsKn±K�¥¾r×�³�sqK½OLÈ�{´·��´²�È��� �

                                                           
1. Machine Learning 

2. Narrow AI 
3. General AI 
4. Measuring AI 
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���yqrOÈ�K½°��zª��|yrSÈ�?�¶¡½L�}L¾°�L·�qm���K³�n²Xz·�r¢�W�¶O�qmL���� �
K½°�m�¨��½µL¥n��L_È�|©Lc�sK�/z±LXS�³�L/·¾�̈L·×��´²/��{´/·�µs´/gÈ�¶/�r��
È�n²¡�KrO�³×�®���qm¾��rW�·L�¾¬�K�qm�er/��Z/gLP�³/½°�s¾,¶/²�/�P²È��n²®/}sqK

�M´zhÈ�m´}��Russell & Norvig, 2021c�� 

ÏŞĤŞŔŒ˨ĢŕŗÚÏ 

È�¯L~±�|·³vS�¶²¾~¾S�¶½L®±�Uq³r/��³�V/¾®·K�¶/O�×mn/�X�UL/�©L��¶/¡�n·m��×sL/y� �
¶XkKmrS�UL//�Æ�K�ÈOL//½sLO�³�È·n±LsL//y�qm�n//±K��¶½L®±��¨¾¸//zW�qm�×n//¾ª¡�È//~�±�×sL//y

//O�È//yrXym«L�±�È½KqL//¡�m´//P¸O�³�ÈWL//�Æ�K��OL//²�¶�mqKm�ÈOL//½sLO�×L//·���È±Kr¦//~·³vS� �
�n/²©´¾ª¡�³�n/²©´¾ª¡�¯´d®·�������°®¥L/��,��������rX/z¢²©�³��������m´/k�qL/[?�qm� �

¶½L®±�È//ª®��³�×r//�±�È±L//P�f½r//~W�¶//O��¶�L//}K�³�È·n±LsL//y�qm�¯?�V//¾®·K�³�×sL//y� �
¶XkKmrS�UL�Æ�K�n±K�� �

È±Lz±K�«´ª��µs´g�qm�ÆyK¶½L®±�Uq³r/��³�V¾®·K�¶O�¯Kr¦~·³vS�t¾±�È��qm�×sL/y
¶XkKmrS�µs´/g�°/½K�ÈWL/�Æ�K��OL/²�ÈOL/½sLO�³�È·n±LsLy�n/±K��mqK³×���������¶/©L��qm

�·n±LsLyÈ�K´XhÈ½�ÆyK�«´ª�È�r��sK½��L®±½¶�sLy×��´�´È�¡rW�{³q�¶/O¾/PÈ���¶/O
yqrOÈ�®·K¾V�{³q�³�L/·×�L®±½¶�sL/y×�Æ/yK�«´/ª��qmÈ�kKmrSL®±�{³q�³�¶/X½¶�sL/y×�
¡rW¾PÈ�qL¢·Kq�¯K´²��¶O�Kq×�/�r��n?qL¡È�/yK�µmr/¡-V�/²d®·¾°��×mqK³��������qm

¯K´²��LO�È~·³vS��{³q�È`²y�¯L¢K�¶/���µs´/g�qm�UL/�Æ�K�È·n±LsLy�×L·��°®/��,
{³q�ÈyqrO��×L·¯´¥L±´¥�¶½L®±�V/¾®·K�r/O�,µs´/g�°½K�qm�UL�Æ�K�È·n±LsLy��×sL/y

�n?qL¡�ÈOL½sLO�qmVyK�µmr¡�n¾¡BW�È¸����OL²���mKv±�È�X�������¶/�©L��qm��V/hW�×K
�¯K´²��¶½L®±�qm�´±�Ègr��ÈÆyK�«´ª��×sLy�¶½L®±�Uq³r/��rO�n¾¡BW�°®��,��qm�×sL/y

¶½L®±�×Kr/O�n/½n_�È½´/¦©K�¶/�r��¶/O�,ÈÆ/yK�«´ª���OL²�È·n±LsLy���OL/²�°/½K�×sL/y
VyK�¶XkKmrS���×s³q´±�³�ÈX½Å³�������¡�qm�t¾±�MLX�ťƾǁɔǄ�ťƊƆɒ�ƢǈƖǈƽͳŐ�ťƾǁɔǄ�ťƊƆɒ�

                                                           
1. Can Machines Really Think? 

http://www.jikm.isca.ac.ir��
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ƽǈǆƮƽͳ�¶½L®±�×L/·mrOqL¡�³�¬¾·L/���L/_�È/yqrO�¶O�,��UL/�Æ�K�È·n±LsL/y�qm�×sL/y
È±Lz±K�«´ª��¶XkKmrS�ÈÆyK�n±K.� �

Èª��¶½L®±�µn}�¶XkL²}�V¾®·K�¬�q�µL¦½LS�³��OL/²�qm�µmrX/z¥�×´`Xz_�,×sLy��×L/·
È�¯L~±�ÈWL�Æ�K�O�¶¡�È~·³vS�¯´²¡LW�¶¡�n·m¶��´/�´�¶/O��L/k�q´���LPWqK��È`²/y

¯³qm�°¾O�³�È²X�¶½L®±�È²X�È±L/z±K�«´/ª��µs´g�qm�L·�ÈÆ/yK���Uq´/��,n/}LO�¶/XkKmrS
VyK�¶X�r¦±��Èª��,��K³�qm�|·³vS�¬/�q�¶½L®±�¶/²¾s�qm�µn/}�«L/`±K�×L/·��°/½K�qm�×sL/y

¶½L®±�È²¾OL²¾O�³�È±³qm��OK³q�¶�©L��,µs´g�¶O�³�L·�{³q�×r¾¥qL¡��LPWqK�×L/·��qm�È`²/y
VyK�µn}���K³�Vª���mq´�¯´²¡LW�¶¡�VyK�È�´�´�,¶²¾s�°½K�� �

¶//O�¶//¡�ÈWL//�©L��«L//`±K�V//¾®·K�³�Uq³r//��,È//~·³vS��L¢//}�°//½K�´�q��¶//O��L//k
�LPWqK�¯³qm�È`²y�°¾O�³�È²X�¶½L®±�È²X�È±L/z±K�«´/ª��µs´/g�qm�L·��Kq�n/±sKmrTO�ÈÆ/yK

È�qL¢}?�msLy��Âk�°½K�¯mr¡�rS��n·�LO�r�Lg�|·³vS�|/�±�rO�t¡r®W�LO�³�È~·³vS�
�LPWqK�qm�È�´²��{´·�¶½L®±�È`²y��V/¸_�qm�´/±�ÈL/¥�mqKm�{Æ/W�,µs´/g�°½K�qm�L·

mqKmrO�¶²¾s�°½K�qm�|±Km�¶�y´W��È�qL�X±K�¯³t�K�,|·³v/S�°½K�^½LX±�m³q��¶/O� /®¡�r/O
È±Lz±K�«´ª��µs´g�qm�|±Km�qLXkLy�rX¸O��qm�«L�±�m´/P¸O�×Kr/O�Kq�¶/²¾s�,ÈÆyK�×L/·�

¶½L®±��qm�È/W?�UL�©L��×KrO�Kq�µKq�³�n½L®±�¬·Kr��µs´g�°½K�qm�UL�Æ�K�ÈOL½sLO�³�×sLy
msLy�qK´®·�¶²¾s�°½K� 

ŰŔĄĿʭ˨ʭŕ 

¶½L®±�n²½?r���¾�m�¨¾ªhW�sK�xS�|©Lc�È/yqrO�³�m´/_´�×sL/y��|·³v/S�°/½K�,¯?�×L/·� �
¶/X�L½�¶O�¶½L®±�m´/P¸O�V/¸_�qm�È/®¸�×L·�±L/z±K�µs´/g�qm�È�´/�´�È/ª¾ªhW�×sL/yÈ��

V//�L½�V//ym�ÈÆ//yK��È�Kq�|·³v//S�°//½K�sK�¨//�Lg�^½L//X±��Èª//�K�|//lO�¶//y�qm�¯K´//W� �
mr¡�¶�Æk� 

����LPWqK�¬Xz¾y�mL`½K�¯L¾�È`²y��L®±�L·� 

��{³q�ÈgKr��¯L¾�È½L²��UL�LPWqK�|½L®±�³�È½LyL²}�×KrO�°½´±�×L·��L®±�L·- 
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��¯L¾�¯L¸²S�UL�LPWqK��~¡�V¾ªOL��mL`½K��WrL±�r·L��¶O�UL�´�´�P- 

��¬X½q´¦©K�¶�y´W��È½L/²��UL/�LPWqK�]KrlX/yK�³�¨¾ªhW�×KrO�È�´²��{´·�×L·
µn¾d¾S� 

���{³q�¶�r��¶Xym�°½´±�×L·�¶½L®±�×n²O�L·� 

��µmL¾S�³�mL`½K�{³q�×sLy�¶Xym�×L·��L/O��/¾P�W�V/¾ªOL��L/O�L/½´S�³�×n/�On²c�×n²O
¯KrOqL¡�r¾�X�×L·sL¾±- 

��¬X½q´¦©K�×Kr//_K�³�È//gKr��¶//}´k�n//½n_�×L//·�¶X//ym�×Kr//O�×n²O��³��//¾�m�×n²O
¶½L®±�n?qL¡�L·- 

��¶/½L®±�È·n±LsL/y�³�×n²OqLXkL/y�qm�¶±Kq³?´±�×L·mr¢½³q�¶�r���¶/O�¶/_´WLO�L·
È¥v½³�ÈÆyK�«´ª��¯´X��Lk�×L·� 

���¯L¾��OK³q�°¾¾PW�³��~¡��¶½L®±�qm�ULgÆ��K�È�´�´�Èª¾ªhW�×L·� 

��¶O�×n¾ª¡�ULgÆ��K�]KrlXyK�³�È½LyL²}��q�qL¡¶½L®±�qm�¶X�L·- 

��¯L¾�È½L²���OK³q�°¾¾PW��ULgÆ��K�-�qm�mL/�X�³��mKr/X�,�/kK�³�¬�K�n²±L
eÆ��K�qLXkLy�¶L±�×K�-� �

��¯L/¾�È´/¸��UL/�LPWqK�|½L/®±�×KrO�ÈO´cqLc�¶�r����µs´/g�qm�ULgÆ�/�K
È±Lz±K�«´ª���ÈÆyK� 

ʴ˨
Ĝ˨áŰĢŒ˨ʴʳʳ˨ŔőŘ˙ő˨ěù˨ʭ˙őŰŔ˨ʭŕ˨ ˨

/XOK�,¶ªJz�rX~¾O�°¾¾PW�×KrO�Kn����¶/½L®±�sK�mq´/��ML/X¡�È�´/�´�×L·ƨƏǅǇȊǫͳ�Ƅƀ�
ƿťƭƅƢ�ǄƲƺź�Ǉ�ȉƅǁŤ�ɒ�ǁťƨƽƄƀͳ��¶X/zOK³�È±n®W�«ÆyK�µn¢~·³vS�sK�×n¾�y�m´�zn®h�r[K

�rO��©LO�¶¡�ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS�¶O�����|²½t/¥�r/½s�er/}�¶/O�,VyK�mq´
                                                           

���eÆ��K��¶L±�Thesaurus�-�¶�´®`�K×�«L�±���lW�ULgÆ��K�sK�n²È�½ �¶X}q�L²���OK³q�r¡o�LOÈ½���
È¦XzOK³�³��mKrW�,ÈPWKr�¶ªzªy��¾¯L�ULgÆ��K�VyK��½M´���,mKv±�����,�������� �

http://www.jikm.isca.ac.ir��
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�LPWqK�q´�²�¶O�Kq�L¸±?�¶¡�n}�¶X�¥�È�´²��{´·�¶O�xTy�³�n}��¯L/¾�È`²/y�¶/½L®±��L·
n²¡�ÈyqrO� 

���L//·L�mK×��´//��P�¾//�È�Kr//O×�Or//¾¯L�
ur±K×�±LqmÈ 

���L�mK×�r·L���Lk��LPWqK×�Knk�LO 

���L�mK×�¸©K�ULL¸©KÈ�KrO×�r·L�× 

���L�mK×�±L¸_�V©LyqÈ�r·L�× 

���L�mK×�r·L�×�g³�m´¸}�qm¾±LÈ�n_½n 

���L�mK×�¶�yK³�r¥×�Kr/O�¯L/�r��¶/�ªg×�
¯Lqm 

���L//�mK×�¶�//yK³�r¥×�r·L//�×��q´//K�qm
´²�× 

���L�mK×�³½¥vÈ�L/·×��´/��P�¾/�È�Kr/O×�
r·L�× 

���mK½¯L�nS´±½,n�µ³r¥�L·×�nS´±½n�´²�× 

����qKt//OK�µmL�X//yK×��¯L//�r��qm��//~��sK
ª®�È�r·L�× 

����qKt//OK�µmL�X//yK×��¯L//�r��qm�¨//���sK
r�±×�r·L�× 

����qKtOK�µmL�XyK×�r·L�×�µs´?�sK�L/·×�
m½²È 

����µmL�XyK�qKtOK×��¯L/�r��sK�¶�ªg�¯L�r�
X²yÈ 

����¨¸y�µmL�XyK��sK�¶/�ªg�¯L/�r��¶±KqL¦±K
X²y�¯L�r�È 

����ur±K�¶O�mL�X�K×�±LqmÈ 

����ur±K�«Lz�K×�±LqmÈ 

����µ³r¥�«L//z�K��L//·×�nS´±//½n�´//²�×�qm�
K½¯Kr 

����µ³r¥�«Lz�K�L·×�nS´±½n�´²�× 

����u´©´¡K×�¡¾±L¸È 

����ur±K×�¡¾±L¸È 

����ur±K×��²È 

����ur±K×�´± 

����ur±K×�±LqmÈ�q³m�µKq�sK 

����ur±K×�±LqmÈ�x±qÅ�µL¦±�sK 

����ur±K×�±LqmÈ�±KrS¾  

����ur±K×�±LqmÈ�Kq½¯L¦ 

����ur±K×�±LqmÈ�q½¢È 

����ur±K×�±LqmÈ�>L�²� 

����ur±K×�±LqmÈ 

����¯Lz±K�yL²}È�r·L�× 

����µ³r¥��Kn·K�L·×�nS´±½n�´²�× 

����´²���Kn·K×�r�¶�ªg�¯L� 

����LS½¶�®ª�È�ur±K×�±LqmÈ 

����S¾L·nL×�n}q�µ³r¥�L·×�nS ±́½n�´²�× 

����S|½Kn¾�µ³r¥�L·×�nS´±n½�´/²�×��qm
K¯Kr½ 
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����qLW½¶dl�ur±K×�±LqmÈ 

����qLW½¶dl�q½¢È�±LqmÈ 

����~W�q´�}��~× 

����~W����~¾t½§L¢ 

����~W�ur±K�³�µmL��~× 

����_´W¾¶�m½²È�ur±K×�±LqmÈ 

����W_´¾¶�®ª�È�ur±K×�±LqmÈ 

����L_½µL¦�®ª�È�r·L�× 

����Kr¡Lc�� 

����r·L��µL¦±�sK�ML`g× 

����³��LPWqK�¶�ªg½µv 

����o´�3K�¶�ªg 

�����¶�ªg�~�~W��L�mÈ 

����±L®gq�¶�ªg¾V�¸©KÈ 

����±LqmKr��¶�ªgÈ 

����ksrO�¯L¥mr�¶�ªgÈ 

����¶�ªg�¯L�r��qm�Ung³�¶�ªg 

����m�UKmL�X�K�¶�OKq½²È�LO�Kur±×�±LqmÈ 

����ur±K�¶�OKq×�±LqmÈ�LO�«´ª��n_½n 

����ur±K�¶�OKq×�±LqmÈ�LO�´²�½V 

����µ³r¥�n}q�L·×�´²�½V�Kr¥ 

����L±�qLX�q�©´X�NyL²¾¯L�m½° 

����{³q�L·×�ur±K×�±LqmÈ 

����¡�q´�}�¶¢P}¾±L¸È�sK�µL¦±�r·L�× 

����r·L��µL¦±�sK�VP\�¶¢P}× 

����¶�ªg�¯L�r��qm�VP\�¶¢P} 

�����²�¶¢P}È�r·L��µL¦±�sK× 

�����²�¶¢P}È�¶�ªg�¯L�r��qm 

����¡�q´�}¾±L¸È�qm�¯L�r��¶�ªg 

����jyLS�Uq³r��´¥È½�©´X¾¯L�m½° 

����OKp_�Uq³r�¾V�µs´g�®ª�¾¶ 

����¨®��Uq³r��Kr¥È½�©´X¾¯L�m½° 

����Kr¥´//±�Uq³r//�È½�ªPW�qm//¾��·L//�¾¬�
m½²È 

����r·L��µL¦±�sK�¶�ªg�¯L�r�× 

����¨®��r¥KÈ½�¶�ªg�¯L�r� 

����OKp_�¨K´�¾V�ur±K×�±LqmÈ 

����¶�ªg�¯L�r��¶O�mKr�K�Mp_�¨K´� 

����Kr¥�¨K´�½|�¶O�´²�½V�L·×�nS´±½n 

����ur±K�qm�r[´�¨K´�×�±LqmÈ 

����±LqmKr�È�¶�ªg�¯L�r��qm 

����Kr�½n²�mL®X�K�sLy×�qm�¯L�r��¶�ªg 

�����¾��¸©KÈ�qm�¯L�r��¶�ªg 

����K�¯´±L�½�L�z±�X¾°�¯L�r��¶�ªg 

����r·L��µL¦±�sK�MLWsLO�¯´±L�× 

����µ³r¥�L·×�nS´±½n�m½²È��µ³r¥�L·×�
nS´±½n�´²�× 

����µ³r¥�L·×�nS´±½n�´²�× 

����µ³r¥�L·×�nS´±½n�´²�×�qm��qL®±Km 

����µ³r¥�L·×�nS´±½n�´²�×�qm�Mr� 
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����·L¾V�µ³r¥�L/·×�nS´±/½n�´/²�×�sK�
µL¦±�¯L��h�K½±KrÈ 

�����n¾UL�¯L�r��¶�ªg 

����ur±K�t¡r×��Kr¡Lc 

����´²�½V�sK�µL¦±�¯L�r��¶�ªg 

����«´¸��yL²}È�Kr¡Lc 

����«´¸��yL²}È�q½¢È 

����«´¸��yL²}È�´²�½V 

����ur±K��OL²×�ur±K�qm×�±LqmÈ 

����mL�X�K���L²×�¶�ªg�¯L�r� 

����mL�X�K���L²×�´��½V�qm�¯L�r��¶�ªg 

����L�mK�n�±×�rWrO×��¯L�r�¶�ªg 

����ª®��¯L�r��n�±È�¶�ªg�¯L�r� 

����r�±�¯L�r��n�±×�¶�ªg�¯L�r� 

����r�±�n�±½¶��~�~W��L�mÈ 

����r�±�n�±½¶�¶¢P}�q´�}�¡¾±L¸È 

����ur±K��n·×�±LqmÈ 

�����Xz·È�yL²}È�r·L�×� �

ʵ˨
ĭʭþăęù˨ČŒğä˨ŎŞŏʭ˨˨ʭ˙ő˨ŰŔ˨ʭŕ˨ ˨

�LPWqK�`²yÈ�¾¯L��L®±�½¶��´²/��{´/·��/y´W�L·È�½/¢È��sKr/X®¸½°�¶/P²_�L·×�K/½°�
®���qm�¶O�¶¡�VyK�|·³vS¾��rW�´¸��qLXkLyÈ��¯L¸²S��OK³q�³�°X/¾¯L���UL�´/�´

� ®¡È�n²¡��yqrOÈ�LX±½^��LPWqK�`²yÈ��¯L~±È�ª��¶¡�n·mÈ�/krO�¬/�qÈ��,UÅL¢/}K
�´²��{´·È�O´k�¶O�¶Xz±K´WÈ��LPWqK�`²yÈ�¾¯L��L®±�n·m�«L`±K�Kq�L·��K½°�?r�½n²�¶±�L¸²W�

¶O�m´P¸O�¡¾�¾V�L®±½¶�sLy×�r`²�È�,m´}�¶¢ªO�¯L¢K�sLO½OLÈ��m¾��rW�³��L_�rW�UL�Æ�K�
Kq�±¾t�¬·Kr��È�mq³?��qm�K½°�|lO�¶±´®±�sK�µmL�XyK�LO�L·×��¾/²È,�S�³��L/PWqK�µ´/h±¾n/±´�
¾¯L��L®±�L·×�yqrO�mq´�Kq�µn}�]KrlXyKÈ��qKr�È�·m¾¬�� �

���L·L�mK×��´��P�¾�È�KrO×�Or¾¯L�ur±K×�±LqmÈ����,�� 

���L�mK×�r·L���Lk��LPWqK×��Knk�LO���,��,��,��,��,��� 

���L�mK×�¸©K�ULL¸©KÈ�KrO×�r·L�×����,��,��,��,��,��� 

���L�mK×�±L¸_�V©LyqÈ�r·L�×����,��,��,��,��,��� 

���L�mK×�r·L�×�g³�m´¸}�qm¾±LÈ�n_½n����,��,��,��,��,��� 

���L�mK×�¶�yK³�r¥×�KrO�¯L�r��¶�ªg×��¯Lqm���,��,���,���,��� 

���L�mK×�¶�yK³�r¥×�r·L�×�´²��q´K�qm×���,��,��,��,��,��,��,��� 
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���L�mK×�³½¥vÈ�L·×��´��P�¾�È�KrO×�r·L�×����,��,��,��,��,��,��,��� 

���mK½¯L�nS´±½n�����,���,���,���,���,���,��� 

����qKtOK�µmL�XyK×�ª®��¯L�r��qm��~��sKÈ�r·L�×�����,���,���,��,���� 

����qKtOK�µmL�XyK×�r�±�¯L�r��qm�¨���sK×�r·L�×�����,���,���,���,��� 

����qKtOK�µmL�XyK×�r·L�×�µs´?�sK�L·×�m½²È�����,���,���,��� 

����qKtOK�µmL�XyK×�X²y�¯L�r��sK�¶�ªg�¯L�r�È�����,���,���,���,��� 

����¨¸y�µmL�XyK�X²y�¯L�r��sK�¶�ªg�¯L�r��¶±KqL¦±KÈ�����,��� 

����ur±K�¶O�mL�X�K×�±LqmÈ�����,���,���,���,���,���,��� 

����ur±K�«Lz�K×�±LqmÈ�����,���,���,���,��� 

����µ³r¥�«Lz�K��L·×�nS´±½n�´²�×�qm�K½¯Kr����,���,���,��� 

����µ³r¥�«Lz�K�L·×�nS´±½n�´²�×����,���,���,��� 

����u´©´¡K×�¡¾±L¸È�����,���,���,��� 

����ur±K×�¡¾L¸±È�����,���,���,���,��� 

����ur±K×��²È�����,���,��� 

����ur±K×��´±����,���,��� 

����ur±K×�±LqmÈ��q³m�µKq�sK����,��� 

����ur±K×�±LqmÈ��x±qÅ�µL¦±�sK���� 

����ur±K×�±LqmÈ�±KrS¾ �����,���,���,��� 

����ur±K×�±LqmÈ�Kq½¯L¦�����,��� 

����ur±K×�±LqmÈ�q½¢È�����,���,���,���,��� 

����ur±K×�±LqmÈ��>L�²�����,���,���,��� 

����ur///±K×�±L///qmÈ�����,���,���,���,���,���,���,���,���,���,���,���,���,���,
���,���,���,���,���,���,���,��� 

����¯Lz±K�yL²}È�r·L�×�����,���� 

����µ³r¥��Kn·K�L·×�nS´±½n�´²�×�����,���,��� 

http://www.jikm.isca.ac.ir��
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����´²���Kn·K×�¯L�r���¶�ªg����,��� 

����LS½¶�®ª�È�ur±K×�±LqmÈ�����,���,���,���,��� 

����S¾L·nL×�n}q�µ³r¥�L·×�nS´±½n�´²�×����� 

����S¾Kn½|�µ³r¥�L·×�nS´±½n�´²�×�qm�K½¯Kr�����,��� 

����qLW½¶dl�ur±K×�±LqmÈ�����,��� 

����qLW½¶dl�q½¢È�±LqmÈ�����,���,��� 

�����~�~W�q´�}×�����,���,��� 

�����~�~W��¾t½§L¢�����,���,��� 

�����~�~W�ur±K�³�µmL×�����,���,���,��� 

����_´W¾¶�m½²È�ur±K×�±LqmÈ�����,���,���,���,���,��� 

����_´W¾¶�®ª�È�ur±K×�±LqmÈ�����,���,���,���,���,��� 

����L_½µL¦�®ª�È�r·L�×����,���,��� 

����Kr¡Lc�������,��� 

����r·L��µL¦±�sK�ML`g×����� 

����³��LPWqK�¶�ªg½µv����,���,���,���,���,���,��� 

�����o´�3K�¶�ªg����,���,���,���,��� 

�����¶�ªg�~�~W��L�mÈ�����,���,���,���,���,��� 

����±L®gq�¶�ªg¾V�¸©KÈ����,���,���,���,���,��� 

����±LqmKr��¶�ªgÈ����,���,���,���,���,���,��� 

����ksrO�¯L¥mr�¶�ªgÈ����,����,���,���,��� 

�����¶�ªg�¯L�r��qm�Ung³�¶�ªg����,���,���,��� 

����m�UKmL�X�K�¶�OKq½²È�LO�ur±K×�±LqmÈ�����,���,���,���,��� 

����ur±K�¶�OKq×�±LqmÈ�LO�«´ª��n_½n�����,���,���,���,��� 

����ur±K�¶�OKq×�±LqmÈ�LO�´²�½V�����,���,���,���,��� 

����µ³r¥�n}q�L·×�´²�½V�Kr¥�����,��� 
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����L±�qLX�q�©´X�NyL²¾¯L�m½°�����,���,���,��� 

����{³q�L·×�ur±K×�±LqmÈ�����,��� 

����¡�q´�}�¶¢P}¾±L¸È�sK�µL¦±�r·L�×�����,���,���,���,���,��� 

����r·L��µL¦±�sK�VP\�¶¢P}×�����,���,���,���,��� 

�����¶�ªg�¯L�r��qm�VP\�¶¢P}����,���,���,���,��� 

�����²�¶¢P}È�r·L��µL¦±�sK×�����,���,���,���,��� 

�����²�¶¢P}È��¶�ªg�¯L�r��qm����,���,���,���,��� 

����¡�q´�}¾±L¸È�qm�¯L�r��¶�ªg�����,���,��� 

����jyLS�Uq³r��´¥È½�©´X¾¯L�m½°�����,���,��� 

����OKp_�Uq³r�¾V�µs´g�®ª�¾¶�����,���,���,��� 

����¨®��Uq³r��Kr¥È½�©´X¾L¯�m½°�����,���,��� 

����Kr¥´±�Uq³r�È½�ªPW�qm¾��·L�¾¬�m½²È�����,��� 

����r·L//��µL//¦±�sK�¶//�ªg�¯L//�r�×�����,���,���,���,���,���,���,���,���,���,���,
���,���,���,���,���,���,���,���,���,��� 

����¨®��Kr¥È½��¶�ªg�¯L�r�����,��� 

����OKp_�¨K´�¾V�ur±K×�±LqmÈ�����,��� 

�����¶�ªg�¯L�r��¶O�mKr�K�Mp_�¨K´�����,��� 

����Kr¥�¨K´�½|�¶O�´²�½V�L·×�nS´±½n�����,��� 

����ur±K�qm�r[´�¨K´�×�±LqmÈ�����,��� 

����±LqmKr�È��¶�ªg�¯L�r��qm���,���,���,��� 

����Kr�½n²�mL®X�K�sLy×�qm�¯L�r��¶�ªg�����,��� 

�����¾��¸©KÈ�qm�¯L�r��¶�ªg����� 

����±L�K�¯´½�L��Xz±¾°�¯L�r��¶�ªg�����,��� 

����r·L��µL¦±�sK�MLWsLO�¯´±L�×�����,��� 

����µ³r¥�L·×�nS´±½n�m½²È����,��� 

http://www.jikm.isca.ac.ir��
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����µ³r¥�L·×�nS´±½n�´²�×����,���,���,���,���,���,���,���,���,���,���,��� 

����µ³r¥�L·×�nS´±½n�´²�×�qm��qL®±Km�����,��� 

����µ³r¥�L·×�nS´±½n�´²�×�qm�Mr������,���,��� 

����·L¾V�µ³r¥�L·×�nS´±½n�´²�×�sK�µL¦±�¯L��h�K½±KrÈ����� 

�����n¾UL�¯L�r��¶�ªg����,��,��,��,��,��,��,���,���,��� 

����ur±K�t¡r×�����,��� 

����´²�½V�sK�µL¦±�¯L�r��¶�ªg�����,��� 

����«´¸��yL²}È��Kr¡Lc����,���,��� 

����«´¸��yL²}È�q½¢È����,����,��� 

����«´¸��yL²}È�´²�½V�����,���,��� 

����ur±K��OL²×�ur±K�qm×�±LqmÈ�����,��� 

����mL�X�K���L²×��¶�ªg�¯L�r�����,��� 

����mL�X�K���L²×�´��½V�qm�¯L�r��¶�ªg�����,��� 

����L�mK�n�±×�rWrO×��¶�ªg�¯L�r�����,���,���,���,���,���,��� 

����ª®��¯L�r��n�±È��¯L�r��¶�ªg����,���,���,��� 

����r�±�¯L�r��n�±×��¶�ªg�¯L�r�����,���,���,��� 

����r�±�n�±½¶��~�~W��L�mÈ�����,���,��� 

����r�±�n�±½¶�¶¢P}�q´�}�¡¾±L¸È�����,���,���,���,���,���,���,���,��� 

����ur±K��n·×�±LqmÈ�����,��� 

�����Xz·È�yL²}È�r·L�×�����,��� 

ʶ˨
ŔĄğĕ˨ĖŒýã˨ŗ˨ĶŎʭċ˨ę˨ʭĄēʭğŰŔĄĿʭ˨Ŏ˨āʭįʭþăęù˨ěùŞŏʭ˨˨ŕʭŀŎŞō˨ŋÝŞĖã˨ûʭĄÝ˨ ˨

yqrO�sK�xSÈ��UL�LPWqK¾¯L��L®±�½¶�n/�O�«L¥�,L·×��¶/�r�/½ �¶X/ym�n²O×��³�¬`/z²
qLXkLy½¶X�L�K�sK½°�VyK�UL�LPWqK��K½°�¶Xym�n²O×�´/¸��qLXkL/y�r/X¸O��qm�¶O�L¸²W�¶±È�

� ®¡�MLX¡È�,n²¡�S�UL�LPWqK�µn·L~�¯L¢K�¶¢ªO¾d¾µn�/¾¯L���UL�´/�´¯´¥L/±´¥�



����
��

��

www.jikm.isca.ac.ir��
 

�§
Ly

¬`
²S

,�
µq
L®
}

�
«³
m

,�
¯L
Xz

s�
³�t

¾½L
S

�
��
��

��
�È
SL¾
S

�����

±�Kq¾t��¬·Kr�È�mq³?��K�qm½°�ªhW�sK�µmL�XyK�LO�,|lO¾�̈L·×��,µn}�«L`±K/½ �¶�P��n/²O×�
·L��sK��L_¾¬�ª¡¾n×��¶�r��L¸±?�UL�LPWqK�³È�m´}��¶¡È�n/±K´W�¶/O��¯K´²�/½ �¶/~�±�

´¸�È�KrO×��qm�®�¾��rW�K´Xh×�MLX¡�mq´�µmL�XyK�qKr��¥¾mr�� �

ʴ˨
ʭŕʭķĕùã˨ŁŘĿ˨įþŞĸä˨ŗ˨ʭŕʭķĕùã˨Ěŕʭįãʲ 

��L�mK×��Knk�LO��Lk��LPWqK��� 

��L�mK×�¸©K�ULL¸©KÈ���� 

��L�mK×�±L¸_�V©LyqÈ���� 

��L�mK×�g³�m´¸}¾±LÈ�n_½n���� 

��L�mK×�¶�yK³�r¥×�´²��q´K�³�¯Lqm�qm×���,��� 

��L�mK×�³½¥vÈ�L·×��´��P�¾�È���� 

ʵ˨
ÙĚőùã˨őʭŎęĕäʲ 

��ur±K��K´±K×�±LqmÈ-�±KrS¾, �q½¢È,��>L�²����,���,���� 

��{³q�L·×�ur±K×�±LqmÈ��sK�µKq�,q³m�Kq½¯L¦����,���� 

��·L�¾¬�-�PWr�ur±K×�¡¾±L¸È,��²È,��´±���,���,���� 

��¶P²_�L·×�®ª�È�m�³½²È-�LS½¶�®ª�È,�_´W¾¶�®ª�È�m�³½²È����,���,���� 

��n_�«´ª��LO��LPWqK½n�³�´²�½V����,���� 

��qLW½¶dl�³�«Lz�K����,���,���� 

��OKp_�¨K´�¾V�³�[BW¾qKp¥r×����,���� 

��ur±K��OL²×���Kn·K�³���,���� 

ʶ˨
Ěŕʭį˨ŗ˨Ŕńŋď˨ŏʭĿĚķãʲ 

��qKtOK�µmL�XyK×�µs´?�³�,¨���,�~��sK�L·×�m½²È����,���,���� 

��·L�¾¬�ª¡¾n×-�¡�q´�}�¶¢P}¾±L¸È,��²�³�VP\�¶¢P}È����,���,���,���,���,���� 

��¶�ªg�L·×�-¯´¥L±´¥�³��LPWqK½,µv��,o´�3K�~�~W��L�mÈ,�±L®gq¾V�¸©KÈ,�±L/qmKr�È�
���,���,���,���,���,���� 

http://www.jikm.isca.ac.ir��
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L®±½¶�L·�³������

��¯Lz±K�yL²}È�Xz·�³È�yL²}È�r·L�×����,����� 

��L_½µL¦�®ª�È�³��n¾UL�r·L�×����,���� 

��Kr�½n²�sLymL®X�K×�³�Mp_�mKr�K����,���� 

��±K´�¾°�³�·L�¾¬�-�Lk�K½�L��Xz±¾,°��MLWsLO���,���� 

��¶P²_�n�±�L·×�¯´¥L±´¥��¶�ªg�¯L�r����,���,���,���,���� 

ʷ˨
ˬŗĚá˨ʭŕã˨ĖÏŘőŰĖ˨ŘŒĸŎãʲ 

��qL�W½��³�«Lz�K���,���,���� 

��S¾Kn½|�³�n}q�qm�K½¯Kr�³�Mr�����,���,���� 

��S�³��Kn·K¾L·nL����,���� 

��m½µL¥n�¯L��h�K½±KrÈ����� 

ʸ˨
ŕʭŀŎ˨ŗ˨ùĚÝʭ×Şō˨ĮþăĚŎʲ 

��«´¸��yL²}È��³�Kr¡Lcq½¢È����,���� 

��ur±K�t¡Kr�LO��LPWqK×����� 

ʹ˨
ŘŒĸŎŰĂ˨ŗ˨ùĚáŰĢ˨Ŕý˨ŏíʲ 

��«´¸��yL²}È�´²�½V����� 

��´²���Kn·K×��¶�ªg�¯L�r����� 

��Kr¥�¨K´�½|�¶O�´²�½V�L·×�nS´±½n����� 

��µ³r¥�n}q�L·×�´²�½V�Kr¥����� 

ʺ˨
ŘâĔğʭÏ˨āęŗĚī˨ŗ˨ĖńőäŰ˨ĕŰŒäʲ 

��©´X�NyL²L±�qLX�q¾¯L�m½°����� 

��jyLS�Uq³r��´¥È½�¨®��³�Kr¥È½�©´X¾¯L�m½°����,���� 

��OKp_�Uq³r�¾V�µs´g�®ª�¾¶�³�Kr¥´±È½�qm�ªPW¾��·L�¾¬�m½²È����,���� 
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ʻ˨
ŕʭŀŎŞō˨ŀĠŋĿä˨ŗ˨ÝŞőʭŖäʲ 

��u´©´¡K×�¡¾±L¸È����� 

���~�~W�q´�}×���³¾t½§L¢����,���� 

���~�~W�ur±K�³�µmL×����� 

ʼ˨
ŔþŒċ˨ʭŕã˨ĕʭĨĄŃùã˨ʭŎ˨ĶĿʭŒŎ˨ŗŊäʲ 

��mL�X�K���L²×��¶�ªg�¯L�r����� 

��mL�X�K���L²×�´��½V�qm�¯L�r��¶�ªg����� 

ʴʳ˨
ęùĜýù˨ˬĕʭŀĄğùã˨˛Ŗğ˨ŗ˨ĄŒğ˨ŏʭĿĚķ˨ěù˨Ŕőùęʭâőùäʲ 

��qKtOK�µmL�XyK×�X²y�¯L�r��sK�¶�ªg�¯L�r�È����� 

��¨¸y�µmL�XyK�X²y�¯L�r��sK�¶�ªg�¯L�r��¶±KqL¦±KÈ����� 

ʴʴ˨
ŕʭŀŎŞō˨ĥʭē˨ęĕ˨ŏʭĿĚķ˨Ŕńŋďʲ 

���¶�ªg�¯L�r��qm�Ung³�¶�ªg���� 

���¾��¸©KÈ�qm�¯L�r��¶�ªg����� 

��¨®��Kr¥È½��¶�ªg�¯L�r����� 

ʴʵ˨
ĕŰˬʭáĖ˨ʭŕã˨ĥʭē˨Ěŕʭįãʲ 

��r·L��µL¦±�sK�ML`g×����� 

��´²�½V�sK�µL¦±�¯L�r��¶�ªg����� 

ʴʶ˨
ĕ˨āùĕʭńĄķù˨ŔİýùęŰŒä˨ʭý˨ÙĚőùã˨őʭŎęĕä˨ŗ˨ŘŒĸŎŰĂʲ 

��m�UKmL�X�K�¶�OKq½²È�LO�ur±K×�m±LqÈ����� 

��_´W¾¶�m½²È�ur±K×�±LqmÈ����� 

��ur±K�¶�OKq×�±LqmÈ�LO�´²�½V����� 

��ur±K��OL²×�ur±K�qm×�±LqmÈ������ 

K½°�¶Xym�n²O×�qLXkL/y½,¶X�L��wL/yKrO�¶/¡����L®±/½¶���´/®`�sK�N/lX²����L®±/½¶�

http://www.jikm.isca.ac.ir��
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�²W�MLX¡¾¬�´�W�,VyK�µn}½r×��UL/�LPWqK�sK�°/}³q/¾¯L��·L/�¾¬�ª¡/¾n×��r/[K/�r�¶�
È�n²¡��K�{rXz¥�Uq´��qm/½°�³q½mr/¢�L/®W�¶/OÈ�L®±/½¶�L·×�/�,ML/X¡È�¯K´/W�/½ �� �

´/¸��¶~�±È�K��L/_½mL/`�¶/O�¶/¡�mr/¡�L/®²·Kq�¯K´²�È½�Kr/O�n/?qL¡×�®���qm/¾��rW�� �
LyL²}�³�K´XhÈ½�S¾L·n±´×�S¾d¾µn�¾¯L���UL�´�´¯´¥L±´¥�/�¨/®�È�n/²¡��K/½°��qKt/OK

//È�n//±K´W�Kr//O×�¯L¥n//²±K´k�³�¯Kr¦//~·³vS��m�{³L//¡�qm//¾��rW�¶®·�³�//zO�°X//�¶//P±L_¾qL�
n}LO�n²m´y� 

ʷ˨
þă˨ŗ˨ľĤÝŞŞŐ˨Ŏ˨ĮýùŗęŞŏʭ˨˨ʭ˙ő˨ęĕ˨āʭďŦİħùŰŔ˨ʭŕã˨ŋĐăŞŋä˨ķŘīŘŎä˨ ˨

¶Xym�sK�xS�n²O×�·L���L_¾¬�ª¡¾n×,�n�O�«L¥×�K�qm/½°�PW�³��/~¡�,|·³v/S¾/¾°�
®���OK³q¾��rW�¾¯L��L®±�qm�ULgÆ��K½¶�L·×�ªhW¾/ªÈ���´/�´È�V/yK��K/½°�¶/ªgr��sK

ªhW¾,¨�/�¯L/¢K�L�¶OÈ�n/·m�L/²��qLXkL/y�L/WÈ½�S¾d/¾µn�rW�Å�³/½¶�L·×��UL/�LPWqK�¯L/¸²S
´¸�È�sLy�qL¢}?�Kq½¬��K�qm½°�{³q�sK�µmL�XyK�LO�,|lO�L·×�S¾¶X�r~�ªhW/¾¨��³�K´/Xh
µr¸O�¥¾r×�ªOL��sK¾V�L·×��´²��{´·È,�yqrO�¶OÈ��m¾��rW�PWKr�¶ªzªy��OK³qÈ,�L/²�È½�

´¸��³È�¾¯L���ULgÆ��KÈ�sKmrS½¬��K½°�ªhW¾¨�¶±�L¸²W�¶O��qm�®�¾��rW�K´/Xh×�r/[K�
 ®¡�È�,n²¡�¶¢ªO�s¾¶²�Kq�KrO×�K½mL`�L·qLXkL/y×�/~±KmÈ�S¾d/¾µn�rW�³�rWn/?qL¡�qm�
µs´g�«´ª��±Lz±KÈ�ÆyKÈ��¬·Kr�È�mq³?.� �

yqrO�¶O�¶KmK�qmÈ��m¾��K½°��¶�r��³��OK³q½ �/PWKr�¶ª/zªy�qLXkLyÈ�UL/�LPWqK�sK�
´¸�È�¾¯L���ULgÆ��KÈ�sKmrS½¬�� �

ľŊù˨
ʭ˙ő˨ěù˨ĉĚĔĄĠŎ˨āʭďŦİħùŰŔ˨ʭŕ˨˨

����´��×L·L�mK�È�¾P��,�PWr�eÆ��K-�×ur±K�È±Lqm,�¶�ªg�¯L�r�. 

���mL®X�K�×sLy�,�PWr�eÆ��K-�¶�ªg�¯L�r�. 

���È±L¸¾¡�×u´©´¡K�,�PWr�eÆ��K-�È±L¸¾¡�×ur±K,�È±L¸¾¡�q´�}�¶¢P}. 

���È±L¸¾¡�×ur±K�,�K�PWr�eÆ�-�×ur±K�È±Lqm,�È±L¸¾¡�q´�}�¶¢P}. 

���ur±K×�±Lqm�,È¬�K�eÆ��K-�¯Lqm�°½t¦½L_�×L·���kK�eÆ��K-�×ur±K��È±L/qm
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q³m�µKq�sK,�×ur±K� //¾±KrS�È±L//qm,�×ur±K�//¾¢½q�È±L//qm��×ur±K�>L//�²��È±L//qm��
�PWr�eÆ��K��Kr¡Lc,�È±L/¸¾¡�×ur/±K,�È/�²�×ur/±K,�´/±�×ur/±K,��/~�~W�µmL/�� �

×ur±K�³ 

���¯Lz±K�ÈyL²}�,�kK�eÆ��K-�¯Lz±K�×r·L��ÈyL²} 

���¯Lz±K�×r·L��ÈyL²}�,¬�K�eÆ��K-�¯Lz±K�ÈyL²} 

��� ¾±KrS�,¬�K�eÆ��K-�×ur±K�È±Lqm���PWr�eÆ��K-�×ur±K� ¾±KrS�È±Lqm 

����~�~W�×q´�}�,�PWr�eÆ��K-��~�~W�×ur±K�³�µmL,�¶�ªg�¯L�r� 

�����~�~W�§L¢½t¾��,��K�PWr�eÆ-��~�~W�×ur±K�³�µmL,�¶�ªg�¯L�r� 

�����~�~W�×ur±K�³�µmL�,�PWr�eÆ��K-�×ur±K�È±Lqm,�¶�ªg�¯L�r� 

����Kr¡Lc�,f_rr¾��µuK³-�×ur±K�t¡r���PWr�eÆ��K-�×ur±K�È±Lqm 

����ML`g�,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����µv½³��LPWqK�¶�ªg�,¬�K�eÆ��K-�¶�ªg�¯L�r� 

�����ªgo´�3K�¶�,¬�K�eÆ��K-�¶�ªg�¯L�r� 

�����¶�ªg�~�~W�È�L�m�,¬�K�eÆ��K-�¶�ªg�¯L�r� 

����È¸©K�V¾±L®gq�¶�ªg,�¬�K�eÆ��K-�¶�ªg�¯L�r� 

����È±LqmKr��¶�ªg�,¬�K�eÆ��K-�¶�ªg�¯L�r� 

����ÈksrO�¯L¥mr�¶�ªg�,¬�K�eÆ��K-�¶�ªg�¯L�r� 

����Ung³�¶�ªg�,¬�K�eÆ��K-�¶�ªg�¯L�r� 

����qm¯L�°½t¦½L_�×L·�,�kK�eÆ��K-�×ur±K�È±Lqm 

����È¢½q�,¬�K�eÆ��K-�×ur±K�È±Lqm���PWr�eÆ��K-�×ur±K�È¢½q�È±Lqm 

����È±L¸¾¡�q´�}�¶¢P}�,�PWr�eÆ��K-�¶�ªg�¯L�r�,�È±L¸¾¡�×ur±K 

����VP\�¶¢P},��PWr�eÆ��K-�¶�ªg�¯L�r� 

����È�²�¶¢P}�,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����//�Èª�n//®h�,×r·L�,�PWr//�eÆ�//�K-�¶//�ªg�¯L//�r�,�¯Lz±K�×r·L//��È//yL²},�
ÈXz·�×r·L��ÈyL²} 

http://www.jikm.isca.ac.ir��
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����¶//�ªg�¯L//�r��,¬//�K�eÆ�//�K-�µ³r¥�×´//²��n//½nS´±�×L//·���//kK�eÆ�//�K-�
È±LqmKr�,��¶�ªg�~�~W�È�L�m,�È¸©K�V¾±L®gq�¶�ªg,�È±LqmKr��¶�ªg���eÆ�/�K

�PWr-�È±L¸¾¡�q´�}�¶¢P},�VP\�¶¢P},�È�²�¶¢P},�Èª�n®h�,×r·L� 

����ÈX²y�¯L�r��,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����Èª®��¯L�r��,�PWr�eÆ��K�-¶�ªg�¯L�r� 

����×r�±�¯L�r��,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����¨®��È½Kr¥�,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����>L�²��,¬�K�eÆ��K-�×ur±K�È±Lqm���PWr�eÆ��K-�×ur±K�>L�²��È±Lqm 

����r�È±LqmK�,¬�K�eÆ��K-�¶�ªg�¯L�r� 

����È¸©K��¾��,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����°¾�Xz±��L½K�¯´±L��,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����MLWsLO�¯´±L��,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����µ³r¥�×´²��n½nS´±�×L·�,f_rr¾��µuK³-�n½nS´±�¯L½mK,�µ³r¥�È²½m�n½nS´±�×L·��
�kK�eÆ��K-�¯L�r��¶�ªg���PWr�eÆ��K-�V½´²� 

����°½m�¯L¾©´X�,�PWr�eÆ��K-�µ³r¥�×´²��n½nS´±�×L· 

����V½´²��,�PWr�eÆ��K-�µ³r¥�×´²��n½nS´±�×L·,�×ur±K�È±Lqm 

����×ur±K��OL²�,�PWr�eÆ��K-�×ur±K�È±Lqm 

����×mL�X�K���L²�,�PWr�eÆ��K-�¶�ªg�¯L�r� 

����È½Kr¥´±�,�PWr�eÆ��K-�µ³r¥�×´²��n½nS´±�×L·,�È²½m�¬¾·L���¾ªPW 

����ÈXz·�ÈyL²}�,�kK�eÆ��K-�ÈXz·�×r·L��ÈyL²} 

����Xz·È�yL²}È�r·L��,×¬�K�eÆ��K-�ÈXz·�ÈyL²}� �

û˨
þăùĚŎ˨ŔŋĠŋğ˨ęʭĄēʭğä˨ŎŘŖŀŎ˨āʭįʭþăęùä˨ŎŞŏʭ˨āʭďŦİħù˨˨

�ÈO´cqLc�¶�r��×KrOV¸_�È�,ULgÆ��K�¯L¾�È´¸��UL�LPWqK�|½L®±��sK�¯K´/W
mr/¡�µmL�X/yK�È/PWKr�¶ªzªy�qLXkLy� ½��È�qLXkL/y�°/½K�¶O�n/±K´W��V/kqm� /½�¨¢/}
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m´//}�¶//�r��È//²·o�¶//~�±�L//½�È´//¸����°//½K�È·n±LsL//y�×Kr//O�mL¸²//~¾S� //½�¶//KmK�qm
È�¶�r��ULgÆ��K�m´}� 

���µ³r¥�×´²��n½nS´±�×L· 

�����¶�ªg�¯L�r� 

�������È±LqmKr� 

��������¶�ªg�~�~W�È�L�m 

��������¶�ªgÈ¸©K�V¾±L®gq 

�������È±LqmKr��¶�ªg 

�������µv½³��LPWqK�¶�ªg 

�������o´�3K�¶�ªg 

�������ÈksrO�¯L¥mr�¶�ªg 

�������Ung³�¶�ªg 

�����×ur±K�È±Lqm 

�������×ur±K�q³m�µKq�sK�È±Lqm 

�������×ur±K� ¾±KrS�È±Lqm 

�������×ur±K�È¢½q�È±Lqm 

�������×ur±K�>L�²��È±Lqm 

����¬¾·L�×n¾ª¡ 

�����È±L¸¾¡�q´�}�¶¢P} 

�����È±L¸¾¡�×ur±K 

�����È±L¸¾¡�×u´©´¡K 

������~�~W�×ur±K�³�µmL 

��������~�~W�×q´�} 

��������~�~W�§L¢½t¾� 

������Kr¡Lc�×ur±K�t¡r� 

http://www.jikm.isca.ac.ir��
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���×n¾ª¡�mKr�K 

�����Èª�n®h�,×r·L� 

���µL¥n½m�È�zª��×L· 

�����¯Lz±K�ÈyL²} 

�������¯Lz±K�×r·L��ÈyL²} 

�����ÈXz·�ÈyL²} 

�������ÈXz·�×r·L��ÈyL²} 

����PWr�¬¾·L� 

�����mL®X�K�×sLy 

�����ML`g 

�����È�²�³�VP\�¶¢P} 

�����È¸©K��¾� 

�����°¾�Xz±��L½K�¯´±L� 

�����MLWsLO�¯´±L� 

�����¨®��È½Kr¥ 

�����×mL�X�K���L² 

���¬¾·L��r¦½m�LO�¶z½L� 

�����ÈX²y�¯L�r� 

�����Èª®��¯L�r� 

�����¯L�r��×r�± 

���¶P²_�È¦²·r��³�È�L®X_K�×L· 

�����È½Kr¥´± 

�����°½m�¯L¾©´X 

�����È²½m�¬¾·L���¾ªPW 

K½°�PWKr�¶ªzªy�qLXkLyÈ,�S�UL�LPWqK¾d¾µn�¾¯L�·L�¾¬�Kq�¶O�ª¢/}È�L/®±�¬`/z²½|�
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È�n·m��KrO×��qm�rX¸O�K½°��/OK³q�³�s½¶/�´®`r�L·×�,L/¸±?�/È�¯K´/W�sK�«r±�L/·qKt�K×�
¶~�±�²·oÈ�½L�KL·qKtO×�yrW¾¬�qKm´®±�µr¸O�V�r¥�³�½ �L/®±½|�r/�O×�K½mL/`�mr/¡��L/O�

K½°�LO�,§Lg½n�LyL²}�¶¡�V}Km�¶_´WÈ½�©³K/¾¶�K/½°��´²/��{´/·��/y´W�ULgÆ�/�KÈ�
VyK�µn}�«L`±K��Kr/O×�®�K¾¯L/²�¡�³�V/�m�sK¾�/¾V�L/¸±È½,�q³r/�×��µn¢/~·³vS�V/yK

n½r½V�ÆyK��qKn�³�UL�Æ�KÈ,�K/½°�½¶/X�L�L·�/yK�wL/yKrO�KqL·mqKn±LX×�/��lWÈ�
sqK�m´k½OLÈ�µr¸O�LO�³�µmr¡�¥¾r×�±Lz±K�U³L���³���lW�sKÈ,�?r�½n²�L/¸±È½�n/½r½V�

BW�³¾½n�K½°�n·m�«L`±K�Kq�ULgÆ��K��K½°�³q½mr¢�¡rW¾PÈ��´²��{´·�sKÈ����lW�³
±Lz±KÈ,�È�n±K´W�K�¶O½mL`�½ �´¸��qLXkLyÈ��m¾��m´}�r`²�mL®X�K�¨OL��³� 

ĄőŞŔČ˨áŞĚ˨ã 

¶X�L½�È�¯L~±�|·³vS�°½K�×L·�¶½L®±�mr¢½³q�¶¡�n·m��t/¡r®W�L/O�È�´/�´�Èª¾ªhW�×sLy
�LPWqK�rO�¯³qm�È`²y�/ª��,È�´²/��{´/·�sK�µmL�X/yK�³�È²XÈ�/krO�¬/�qÈ��,UÅL¢/}K

�´²��{´·È�O´k�¶O�¶Xz±K´WÈ��LPWqK�`²yÈ�¾¯L�L®±/½¶�L·�Kq�«L/`±K�n/·m�¶/O�³�´�q��¨/OL�
L�Æ�K�V½r½n�È½?qL¡�³�V¾�¾¡�È¸_´WÈ±L/z±K�«´/ª��µs´g�qm�U���m´/P¸O�Kq�ÈÆ/yK

n~lO��¶/O�n/½LO�³�V/yK�µLPX/}K�È�´²��{´·�¶O�n�qm�n��L¢WK�¶¡�VyK�°}³q��¯K´/²�
³�Vz½r¦±�¯KnO�|·³vS�qL¾Xym�¶O�È©´�K�q´���L¸²W�³�°X�ÈyqrO�¯³nO�Kq�L·q´h�ÈkrO

È®±�¶½L®±�¶O�L¢WK�LO�¶/O�¯K´/W�/�WK�,r/¦½m�mq´/�r/·�¨/\�³�mKm��¾l/~W�ÈX/yqm�³�qL/¡�¯L
mqKm�Kq�°X�ÈyqrO�³�¶�_Kr�¶ª®_�sK�×r¦½m�ULIL�X�K�,µn?�Vym�¶O�^½LX±�sK�¯L²¾®�K� 

����LPWqK�¯L¾�È`²y��¶½L®±�L·-��/¾®���qm�¯L/¢K�mr/¢½³q�°½K��È½L/²��UL/�LPWqK�rW
�UL�´//�´�¯L//¾¯´¥L//±´¥�È±L//z±K��È�¬·Kr//��Kq�ÈÆ//yK�n//²¡��È�r//A�°//½K��¶//O�n//±K´W

��~¡�qm�¯Kr¦~·³vS¶/²¾s�³�µmr/¡� ®¡�UL�´�´�¯L¾�¯L¸²S��OK³q��×n/½n_�×L·
°¾O�UL�¾�hW�×KrO�¶X}q�n²¡�mL`½K�×K� 

���{³q�¶Xym�°½´±�×L·�¶½L®±�×n²O�L·��{³q�°½K�¶�y´W��³�rWL/½´S�È·n±LsLy�¯L¢K�L·
�L��±K�È�¬·Kr��Kq�UL�Æ�K�rWr½pS�n²¡��È�rA�°½K��×L/·sL¾±�¶/O�r/X¸O�È½´¦lyLS�n±K´W

qL¡�r¾�Xn½L®±�¨¾¸zW�Kq�UL�Æ�K�ÈOL½sLO�³�n²¡�°¾®�W�Kq�¯KrO� 
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���ULgÆ��K�ÈPWKr�¶ªzªy��OK³q�°¾¾PW-�¬`/z²�×qLXkL/y�mL`½K�¶O�¶X�L½�°½K��qm�rW
È±Lz±K�¬¾·L��È·n±LsLy��È� ®¡�ÈÆyK�n²¡���ULgÆ�/�K�¯L/¾��OK³q�rX¸O��qm

È�¶½L®±�V�m�m´P¸O�¶O�n±K´W��K�ÈOL½sLO�,¶`¾X±qm�³�×sLym´}�r`²�UL�Æ� 

UL/�Æ�K�sK�È/®¾���¬/`g�{sKmr/S�¯L/¢K�,n²½?r��°½K�qm�È�´²��{´·�sK�µmL�XyK��³
È�¬·Kr��Kq�µn¾d¾S�×L·´¦©K��~¡�{³q�LO�¶¡�n²¡�¯L¢K�ÈX²y�×L·�m´P±�r½pS���mr/¢½³q�°/½K

È�°¾²d®·�¶½L®±�¬Xz¾y�qL¡m´k�³�«³Kn�×sLyn?s³q�¶O�n±K´W�� ®¡�×sLyn²¡� 

¾S�,§Lg�°½K�LOµmL�¶X�L½�°½K�×sLy�|©Lc�LO�L·�V/yK�³r/O³q�t/¾±�È½L·���{s´/?�¶/O�sL/¾±
¶½L®±�¶½Lr///y�¶///O�sL///¾±�0ÅL///®XgK�³�m´///_´�×L·n///²½?r��qm�r///¾¾�W�,¯KsL///y��qm�×qKp¥

VkLyr½s�|©Lc�°½K�¶ª®_�sK�UL�Æ�K�×q³L²��×L·�n²Xz·�L·-��V}Km�¶_´W�n½LO�°¾²d®·
/²sL¾±�µs´/g�°/½K�qm�È�´²/��{´·�sK�µmL�XyK�¶¡��/y´W�«³Kn/�ÈOL/½sqK�³�UqL/�±�n

m´}�¨�Lg�¯L²¾®�K�^½LX±�Vh��³�V�m�sK�LW�VyK�ÈÆyK�«´ª��¯L��lX� 

�qm�UL/�Æ�K�V½r½n/�m´P¸O�¶²¾s�qm�rX~¾O�UL�¾�hW�×KrO�Kq�µKq�|·³vS�°½K�«´/ª�
È±Lz±K��È�qK´®·�ÈÆyK�n/²¡��È�mL¸²/~¾S��UL/�©L��qm�m´/}¶/~¾S�³q�°/½K�È/~lOr[K�,
{³q��n½n_�×L·µmL¾S�×Kr/O�Èª®��×L·qL¢·Kq�³�mr¾¥�qKr��ÈOL½sqK�mq´�¨®��qm��×sL/y

¶±LlOLX¡�³�È~·³vS�t¡Kr�qm�L¸±?�µmrXz¥�È±Lz±K�È��lW�×L·��m´/}�¶/�r��ÈÆyK-�
�LPWqK�¶/O�mr/¢½³q�°½K�¶�y´W�¯L¢K�ÈyqrO�°¾²d®·�°¾O�È`²/y�È�È/²X���K�n/±K´W��×L/·

n½L~¦O�µs´g�°½K�qm�Kq�×n½n_� 

ĕŗĖĐŎŰĂ˨ʭŕ˨ŗ˨ōĤ×˨ʭŕěùĖőùã˨íŰ˫ĖŒ˨ĢŕŗÚÏ 

K½°�¶�©L��ªhW�rO�t¡r®W�LO¾¨�¯³qm��OK³q�²XÈ�~lOÈ�L®±�sK½¶�L·×�½ �L¥�,mr�²�r[KÈ�
ªkKm�qLXkLy��qm�qm�¬¸È�/yqrO�mq´/�¯´XÈ�V/yK�¶X/}KmrO��K�¶/cr¥K/½°�³q½mr/¢�

yqrO�¯L¢KÈ�®�¾���m�³¾��/�¬·Kr��KqÈ�,mq³?�m³n/h�L/K½V�L·È½�±/¾t�mqKm���{rX/z¥
²KmO�¬`g�¶O�|·³vS�¶¾rX~×�LS�³�UÅL��,NX¡�¨L}�,�OL²�sK½¯L�¶/L±�,L·�/È�n/±K´W��¶/O
LX±½^��L_�®�W�¨OL��³�rW¾¬�rW×�µmrX/z¥��qm�³�m´/}�r`²�rW×��µs´/g�qm�UL/�LPWqK�sK

�¶�©L��mq´¯L~±�n·m� 
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�LPWqK�`²yÈ�O¾°�²XÈ,�¶O�n�O�«L¥�¯K´²�×�K�qm/½°�/z¾r�/~·³vSÈ,�|©Lc�L/·×��¨/OL�
¸_´WÈ�S�Kq¾|�mqKm�³q��K½°�³q½mr¢�S��/~¡�¶/O�¶¡¾L·n/±´×�´/¸�È�L/²��³È½�/¾¯L��
L®±//½¶�L·×��qL//[?¯´¥L//±´¥�//È�,msKmr//S�±¾n//²sL��L//¡�¯L//s�,µmrX//z¥��OL//²È��¶�//y´W�³

q´¦©K½¬X�L·×�S¾¶X�r~�P��¯LOs�{sKmrS�µs´g�qm¾�È��´²��{´·�³È�VyK��¶O�©m¾K�¨/½°�
S¾d¾¥nÈ�L·�³�m³n/h½V�L·×�,m´/_´�K/½°�¶/P²_�sK�|·³v/S�qm�¶/�©L��r/�Lg�mq´/�

yqrOÈ�qKr��¶X�r¦±�VyK� 

K�LO½°�®·K�m´_³¾V�z±LXS�³¾¨��LPWqK�`²yÈ�O¾°�²XÈ�L�WqK�qm×��mq´/�¯´/X�sK�L/�¬¸�
�¯L¸²S�UL�LPWqK��~¡�³�r�±¾¯L�·L�¾¬�n±K�³½¶/~�L·×�p/SL±qL¢±K�m´/_´½r�V/yK��K/½°�

³q½mr¢�È�n±K´W�¶O��¯K´²�½ ��K�,Unn²ªO��n·��L·×�n_/½n×��UL/�©L��µs´/g�qm�Kq
L//~¦O�¶//�´Or½n��K��//�hW//½°�q´¦©K�¶�//y´W�«tªX//z��n//·½¬X�L//·×��´²//��{´//·È�

�L�XkKÈ�KrO×�³�¶¡�VyK�¯´X�{sKmrS½¥vÈ�L·×�¯LOs��Lk�L/·×�/Or�È�/yqL��³È��Kq
¦O�r�±�qm¾mr��¯³t�K�K�r/O/½,°�K½mL/`�/½ ��«r/�XªS½¶/cqLT¢�Kr/O×�L®±½¶�sL/y×�sLO�³/½OLÈ�

�LO�UL�Æ�Kq³L²��sK�µmL�XyK×�L·×�´/±½,°�q³r/��sK½UL�S¾mrP/~�K/½°�/~·³vS�µs´/gÈ��¶/O
�qL®}È�m³q�� �
� �

� �� �
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Vyr¸���OL²��
 

�� LS½µL¦�n½r½V�UL�Æ�K�������mKmrk��. https://thesaurus.isca.ac.ir 

�� UrOKq�,°®¥L�����������Ǆɔťƾǁ�Ǉ�ͳƢǈƖǈƽ�ƸɕƺŻŮ�ɒƆťƊŕ�ǄɕƨƒǈŮ�Ǉ�ɒƅƨƟǁ�ͳǁťƨũƽ�ͳƨƺƾƢ�ɒťǅ�
�¬_rX��L²½t�Èª�È±���¯Kr¸W��¯Kr½K�ÈÆyK�×q´¸®_�Èª�¶±LlOLX¡�³�mL²yK�¯LsLy� 

�� Kr·s�,q´S�¬�L¡-�°/zg�,×t/½q�È�r/}K����������¶½L®±�n/²½Kr���qm�¯?�×L/·mr¢½³q�³�×sL/y
UL�Æ�K�È·n±LsLy���,MLX¡�¶L²ª�������,������-��� 

�� È/O�n/©L±³m�,n/²©´¾ª¡-�×mL/±?�,n//²©´¾ª¡����������Ǆɔťƾǁ�ƅƨƨŨ�ɒƁƨƽŘƄƀ�Ƿ�Ǉ�ɒƆťƨƊǃƁƨɕ�ͳƨƨƋɔǈǁ�
�¬_rX�,È²¾zg�×n¸n¾y���¯Kr¸W��qLSLc� 

��  /½qmr��,rXz¢²©����������Ǆɔťƾǁ�ǃƁƨɕǷ�Ǉ�ɒƆťƨƊ�ͳƨƺƾƢ�Ǉ�ɒƅƨƟǁ�ͳǁťƨũƽ�ŐͳƨƋɔǈǁ��¬_r/X��
×q´ª¾¥�wLP����¯Kr¸W��qLSLc� 

�� È�Wr�,mKv±�È�X����������¶½L®±�qm�´±�Ègr��ÈÆyK�«´ª��×sLy��Ɓƽɔƅɔŭ�ƍǁŤƀ�ƽʮƊŤͳ�,
����,�������-���� 

�� ³q´±L�r¾ª��,×s����������ťƾǁɔǄ�ƆťƊɒ�Ŧťůȕ���QLc«³m���¯Kr¸W��qLSLc� 

�� È�Wn¾y�,×mqK³����������¶½L®±��½r��sK�ÈÆyK�«´ª��È½K´Xh�È·n±LsLy��È�´�´�×sLy
ÈP¾¡rW�{³q�¶O��ͳƽʮƊŤ�ƍǁŤƀ�ŭɔƅɔƁƽ�,��µqL®}�|¾S�,������-��� 

�� È�Wn¾y�,×mqK³����������W�mr/¢½³q�L/O�È�´/�´�Ì/½L®±�f¾_r/W�¨/ª��È½L/®±sLO�qm�È/P¾¡r
È¸���UL�´�´�¶ª`��,¶�������,�������-���� 

��� È�Wn¾y�,×mqK³����������ͳƽʮƊŤ�ƻǈƺƢ�ŬťƢʮƚŤ�ɓɔťƾǁƆťŨ�Ƅƀ�ͳƏǅǇȊǫŕ�ƌǇƄ�ŐƷǈƒŤ��Ǉ�ťǅ
ťǅƀƅɔǇƄ��¬���MLX¡�¯LXy´O� 

��� n/¾©Lk�,ÈX½Å³-�L/�r¾ª��,×s³q´/±����������Ǆɔťƾǁ�ͳƢǈƨƖǈƽ�ɒƆťƨƊŕ�Ǆɔťƾǁ�ͳƽǈƨǆƮƽ�ɒƆťƨƊ��
¯Kr¸W��qLSLc� 

https://thesaurus.isca.ac.ir
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��� ×mL·n®h�,mKv±�M´��½����������ŸʮƛƒŤ�ͳǁťũƽƅŨ�ɒƁƽŘƄƀ�ͳƽʮƊŤ�ƻǈƺƢ�Ǆƽťǁ��¬����¯LXy´O
MLX¡� 

13. Anthropic. (2024). Claude (Version Pro 3.5 Sonnet). Retrieved June 30ˬ 

2024ˬ from https://claude.ai� 

14. OpenAI. (2024). ChatGPT (Version 4). Retrieved June 30ˬ 2024ˬ from 

https://chatgpt.com� 

15. Russell, S., & Norvig, P. (2021a). Artificial Intelligence: A Modern Approach 

(4th ed., pp. 19-20). Pearson� 
16. Russell, S., & Norvig, P. (2021b). Artificial Intelligence: A Modern Approach 

(4th ed., p. 1035). Pearson� 
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Abstract 
The laws governing the confrontation with deviant sects must have the 

necessary comprehensiveness and deterrent power to close the path 

for the establishment and promotion of such sects. The Recurrent 

Article 500 of the Islamic Penal Code (approved on January 13, 2021) 

aims to fill the legal gaps in this regard and has been able to address 

this issue to a significant extent. Since a precise understanding by the 

relevant authorities and institutions of the deviant sects is considered 

a prerequisite for the proper understanding and interpretation of this 

article and its related provisions, this paper provides a cognitive 

analysis of deviant sects, offering the necessary foundation for 

interpreting this article. It examines the nature of sects and their 

operations in society as the main question of the study, analyzing its 

application within the context of the mentioned article. In this context, 
elements such as precise definitions of terms, an introduction to active 
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sects in Iran, harm analysis, and the introduction of mind control 

methods within sects have been studied. The research method is 

descriptive-analytical, and in addition to introducing the dimensions 

of sects, it also analyzes their ideologies. 

Keywords 
Sectarianism, Crimes Against Security, Freedom of Speech, Sectarian 

Violence, Innovation (in religion). 
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�¹mL®©K�¼��¶WL�¾P�W³�º©L�©K��r�ª©�¼�´�´®©K�¨¾ªhX©K����
¼ÆyÃK�ULO´��©K�¯´±L��°�¹qr¢®©K��

ŋķęʭŞģŘŕ˨śĖ˙ĐŎ˨Ŝ�˨ ˨˨ ˨˨˛Şķʭ˙ğóʭŃíŜŒý˨Ŝ÷ʭýʭý�˨˨
ŌŦĄğţù˨ĒŰęʭă˨ʲʵʴ�ʴʴ�ʵʳʵʷ˨˨ĖĸĄŊù˨ĒŰęʭăŰ˛˨ʲʴʳ�ʴʵ�ʵʳʵʷ˨˨ŉŘþńŊù˨ĒŰęʭă˨ʲʵʴ�ʴʵ�ʵʳʵʷ˨˨ęùĖħţù˨ĒŰęʭăʲ˨ʴʺ�ʳʵ�ʵʳʵʸ˨ ˨

�lª®©K��

ऐƄࢬ࣐࣍�Ƅইஷள࣍�डॶࡓஷளƄ�྇ཫࠪƄইࢌऐƄ�ƣƂƟऽࢍ�ጦጘߢौऐƄ�ƥ࣍�ᄕƌƄ࿆ྵƄ�Ɔইࢌऐࡖ߱�ࠧߢ༢༓ƥ�ጦጞञߢय़�ƣইࣺ࠭�ƣƀࠑ�࿓Ⴂࢀ࣍�ऽࡓࢹஷளƄ
� �ञƏᓰᓤƄ࣍ ƆƌߢஷளƄ� �ड़߿ࠄ �ƥࡿ ū࣐ߢ࿓Ⴂƥহƥ� �ೄƂߢᓘᒐߢ ୮ୢᄕ� मࠠ ऽॷऐƄ� ߱ॷࢌऐǂƽƽ��ƣইࠪࡿߢ� णञ� ƆƎഹഞሁளƄ

� ᐌᏠड़ாƄ� Ƈࠧߢই߿ࢌऐƄ�� ჸၹƎߢ௺ຨ� �ஷளƄƿǁ�ƾƽ�ƿƽƾǆ߿ࡖड ��Ƅ࣎ࡪ� ᐌᏦ� �ऐƄࢌߢ௭ຫইࠪ࣍ ƇƄऽ࡙ߺऐƄ� �ड़ ᐆᏸƂ
ơইࢌࡐञ�ᄗ�ᐆᏸƂ� �ऐƄࢌौࡉ࣍ Ƥ࣍�࣎ࡪవ৯߿ߢञ�णञࣺࡓࠄ�ൿ൰ࡿ�ƥ�ūƌॎऐƄ� ��Ɵऽࢍऐࡿࡉࢌ࣍�ࠧߢጭጘƄ� �ஷளƄ�ƣƀ߿ऽࢀ࣍ ൿ൪ƥߢ

ஷளƄƥ�Ƈ࣐ߢవ৯Ƅ� ऊࡿࡐ� णञ� ጦጘߢौऐƄ� ƆƌߢஷளƄ� छࢍ࣐ऐ�ƨ ड़ƀ�ƨߢड़ࡉߢ �ॴၙᄽߢ ഗ࠭߿ࡖ� १ड़ॺǂƽƽ��ƌƄইஷளƄƥߢෝොෘƄ�Ƈࡖॎ࣍
�ūጦጘߢौऐƄ�Ɵऽࢍᓪᓤ�ᐌᏦऽ߿ञ�ऊࡉख࿏Ⴏ�ᑏᐳ࠭ࢌ�ơᄖ�णञ�ūጦጘࢌߢஷளƄ�Ƥ࣎ࡪ�ƣࢀߡ�ūࡉ࿏�ኖቴುߢ�ᓘᒼࢌख࠭ƥߢ�ᓘᒚ࣍�ॷ௴ຮऽஷளƄ

ऐƥߢᄗࡿ�ƥ�ƆƌߢஷளƄ�Ƥ࣎ࡪ�ഗ೮१ࡖࢍऐ�ƢƏᓰᓤƄ�Ɛߢड़ூƄࠄ�ञࠄࡿ�ࡿ��ƣƀᅭऐƄߢ࣎ࡉ࣍�ञ�ơƥࡓߢᆛƟऽ࣐ߢ��ࢍखᎀ፟ࡉࢍࡉ࣍� ƥࣨ
ᎀፋ�߱डࡖොෘƄ�ᐌᏦጦጘߥ१�ड़ƄƎጭጘƄƥࡐࢹࠆ࣍�ऐƄࡐࡉࢌ࣐�ॷ࠭�ơইߢࢨ�ऊ࡙ञ�Ƈࠪߢইࣺञ࣍�ड़ƄƎƌࠄ�ൿ൰�ƌॎऐƄ�Ƅ࣎ࡪ�ᐌᏦƥ��

                                                           
�����ौ߸ࠑ�ॎࡓञ�ᐌᏦ�ഗ೮ࢧࡐ�ᐌᏸ߿ߢऐƄ߿࣐�ஷளƄ�ūࡉ࣍खࡖࢌࡐ१ஷளƄƥࠠ࣍� ƥ࣐ஷளƄ�Ƈߢड़ƄƎጭጘƄ߿࣐�ञ�ūƇƄƎࡖࡉߢऐƄࢀ࣍�ऽ߿ञ�ᆵᅅࡿ�ūᆬဥƎદ࣎ࡉࡆ࣍��ই

ƣƄব Ƃ�ūछࡿ�ūࡉ࣍ञड़ாƄ࡙ࢌߢࢀ࣍�ऐƄƥ�Ƣ৬߿ᓪᓤ�� �al.mohammadi@isca.ac.ir� �
����ūࡉ࣍ञड़ாƄ࡙ࢌߢࢀ࣍�ऐƄƥ�Ƣ৬߿ᓪᓤ�ᐌᏸ߿ߢऐƄ߿࣐�ஷளƄ�ūƣইࠪࢌߢऐƄƥࢍࢌࣉ�ऐƄ߿࣐�ञ�ū࣍௭ຫইࠪࢌߢऐƄƥࢍࢌ࣐ࡉ࣍�ऐƄߢࠠߢ�ौࢌऐƄ�ᆵᅅࡿ�ūƠƎߢ४ञ�ƍࡖߢड़ƀ�ūछࡿ

ƣƄব Ƃ�� � ghababaei@isca.ac.ir� �
��ऊߢ߸ࡉ᎒ᎃƂ� ūା� ᐌᎯࡿߢࠧߢࠧߢſ� ź୴ୢᄕ� ūƎࡉߢय़ই࣎�Ƨᎀെൄ�� �ƿƽƿǁƢ� ���ƆƌߢஷளƄ� ᐌᏦ� �ॷ࠭ƥࡐࡉࢌߢ࠭ࣉ ጦጘߢौऐƄ�Ɵऽࢍᓪᓤ� ᐌᏵইेইஷளƄ�ऊࡉखᄨࡖऐƄ

ǂƽƽ�� �ऐƄ߿ฅࡉ࣍ �ऐƄࢍखॎࡉ࣍ ūᐌᏠड़ாƄ�Ƈࠧߢই߿ࢌऐƄ� ƣইࠪࡿߢ� णञ� ƆƎഹഞሁளƄ���� �ƃࢂ߾ࢯ࿓ႢƥഗऐƄƢžࡉ࣍ ơफ़ौႇ�Ɔ࣎ݔƃƍኟኊ� ūǁ�ƾƽ��ū
�ॄॉǁǂ��ǅƾ�� �https://Doi.oUJ����������MLNP������������������
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ऐƄ�ơߢᄖƌᕿƥ�ūƇߢᄨखॷॎฅᔸᓤ�मࡿࡉጭጘƄࠠࡵ� ऽࡖ߿ऐƄƟऽࢍ��Ɔऽॷࡉ१ऐƄࡉࠑ�ऐߢड़ƀ�ƓƄఠƀ�ঞচᄕƥ�ūƣƄব Ƃ�ᐌᏦ࣍�ॷ४ᆘऐƄ
ƥ�ơই߿ࢌऐƄ�୮ୢᄕࠠࢍ࣐ߢ ऽ࠭߿�ऐƄ�ᐌᏦƟऽࢀ࣐��ࢍ�ū୴ୢࡉख࿏Ⴏ�৷ॉƥ�ই࣎�ጦጘࢌߢஷளƄ�Ƥ࣎ࡪ�ᐌᏦ�ဖࡐࢹऐƄ࢛�ᓘᓆஷளƄখेߢࢀ࣍��ாࠧߢ

ऐƄ�ƌࠠࡵ�ࠧߥࠧ߿ߢ ऽࡖ߿ऐƄ�ᐆᏸƂƟऽࢀߡࠪࣉ�ࢍ��ƨ ���ൿ൰ࠄ�ࢀᓘᒼߢ�ख࿏Ⴏࡉƀ�ऊࢀƎኛቴ࣎ߢ�ौࠠƀߢ
©K�UL®ª¢©K¾z¾Irº��

ࠠ࣍�ऐƄࡖ߿ࡐऐƄ�ūഗ೮߿ࡓࡵ�ॷऐƄߢણ࿄ྵƄ�ū৷ࠝࡿ࣍ ྮྑ�ūणञூƄे��ᑏᐰƄऽవ৯Ƅ�ūߢࠝࢍࡉ࣍ॷऐƄ���
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ĵŘīŘŎ˨ğʭŒģä˨ŔŃĚĿ˨ʭŕã˨ĿùĚĐőùä˨˨ęĕ˨ŏí˨ĂĠýęʭÝ˨ŗ
ˈ˨ˮĕʭŎʸʳʳ˨ˇŎŦğù˨āùěʭČŎ˨ŏŘőʭŃ˨ęĚÞŎä˨˨

¸�Ê�|¼v»É��ÂÅÌ�Z��������������������Z¼�YÌ¶�Z]Z]Z«MÊË�À]Ê�� �
ę˨ʭăŰĒ˨ę˨ĕŰĂĿʭʲʳʴ�ʳʼ�ʴʷʳʶę˨ʭăŰĒ˨čŦħùʲʵʳ�ʳʼ�ʴʷʳʶę˨ʭăŰĒ˨ĘÏŰġĚ˨ʲʳʴ�ʴʳ�ʴʷʳʶ˨ę˨ʭăŰĒ˨ŦőíŰŐʲ˨ʵʼ�ʴʴ�ʴʷʳʶ˨ ˨

¢cµn¾��

±K´�¾°�¶/�r��L/O�¶¸_K´�¶O�r�L±�L/·×�/�Krh±KÈ,�LO/½n��L_�sK/¾V��±L�³/6 ¾V��L/W�n/}LO�qKmq´/krO�«sÅ� �
//yBW�r//OKrO�qm�Kq�µKq¾x�³r//W�³½^�mn//²PO�¯L//±?���µmL//����±L//��qr//¢Æ//yK�UKsL//`�¯´È���M´//�

���������S�qm�,È�Âk�¯KrP_�L·×�±´±L�È�K�qm½°�µqLO�©´P��¨OL��qKn��LW�VyK�¶Xz±K´W�³�µm´OÈ��¶/O
K½°�msKmrTO��´�´���m�VkL²/}�¶/¡L`±?sK/¾��r`/½¯L�L/·mL¸±�³×�¶/�r��sK�,¶/�´Or�L/·×�/�Krh±KÈ�
¶O�S�¯K´²�¾|�±¾sL�qm�³�¬¸�½V�L�K�Vyqm½°�Wr�mK´�³�µmL/�ªW�¯?�LO��PÈ�/È�,m´/}�K/½°��L/O�¶X/}´±

ªhW�¶�r�¾¨�XkL²}È�¶�r��sK�L·×��Krh±KÈ,�°O�L½¶�L·×�KrO�Kq�«sÅ×�z�W¾r�K½°��³�¶XkL/y�¬·Kr/��µmL
c�¶O�LW�VyK�µmr¡�{ÆW¾XzÈ�¶�r��¦±´/¦c�³�L·È�¶/O�,¶/�L_�qm�¯L/±?�mr/¢ª®��K�|/yrS�¯K´²�/½°�

r¦±�|·³vS½¶Xz�rO�Kq�q´¡p�µmL�qm�¯?�VzOqL¡�³yqÈ�n²¡��K�qm½°�¶�©D�,LXyKq�L/·È½�¯´/d®·��
                                                           

���È®ª��VJ¾·�µL¦½L_�qm�wL²}qL¡�³�n¢/~·³vS�È/yL²}�¯L/½r_�µ³r¥�´��µ��/� È/·³vS�µn/²½?�³�V½³n/¸
ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS,�¬�,�¯Kr½K�� �al.mohammadi@isca.ac.ir 

���qL¾~±Km�,µ³r¥�¸���¨ILzÈ��´�g�³È,�µn¢~·³vS��«´ª��µL¦~·³vS�,�´�g�³�¶��ÈÆ/yK�¤/²·r��³,�¬/�,�
¯Kr½K�� �aghababaei@isca.ac.ir � �

��qL¾}´·�×n®h,�-Èª��LOLOL�?È½�²O¨¾�L®yK�,È�����������´�´�yL²}È�¶�r��L·×�/�Krh±KÈ��¯?�V/zOqL¡�³
�qm��µmL�����Æ/yK�UKsL/`�¯´±L/��qr¢È��/®ª��¶L²ª/��È���³rW½/`È�ƿŘƅƨƱ�ƻǈƨƺƢ�Ŭťƨƣƹťƛƽ�,Ǖ�����,� �

���������� �rg/10.22081/jikm.2025.70354.1101https://Doi.o 

mailto:ȭ�yK����r����������L�~��vS,���,��Kr�K���al.mohammadi@isca.ac.ir
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qL�W½���m¾���r��,ULgÆ��KÈ�¶�r��L·×�K�qm�§L��½,¯Kr�y?¾N�yL²}È��r��³È�{³q�L·×��§r/X²¡
¶�r��qm�°·o�VyK�µmKm�qKr��¶�©L��mq´�Kq�L·���´W�,|·³vS�{³q¾�È��ªhW¾ªÈ��r/O�¯³t/�K�³�V/yK

�r�È�ªhW�¶O�,¶�r��mL�OK¾¨�n±K½¶~�L·×��¯L±?K«Kn��µmr¡�VyK�� �

ª¡¾µuK³n�L·��
¶�r��Kr¥È½,�Kr_½¬�ª�¾¶�²K¾,V�mKs?×�O¾,¯L�V±´~k�L·×�¶�r��K×,�V�nO�� �
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ŔŎĖńŎ˨ ˨
r_½¯L�L·�¶�r��³�L·×��Krh±KÈ,�S¾|�¶O�¶¢±?�sK��¯K´²�½ �mL�X�K�rA�5×��¾r�¶XkL²/}�´/z®·

r�²��,n±´}×�KrO×�¦²·r��¬�±�¯ms�¬·rOÈ��L®X_K�³È�/�ªW�¶�L_È�L/O�mq´/krO�³�µn/}�
�ªP�³�¯Kry¾°�,¯L±?�sK�¶ª®_�L�³½��¯´±L��¯KqKp¥�³��_Kr�o×�²K�eÆ�¾/XÈ�L/���³È½�
�qL®}�¶OÈ�m³q��OÈ�L/²X�KÈ½�/y?�³�UKr/�k�¶/O¾N�¶/�r��L/·�/½L�`�W/¾¨�³�kB/W¾r�qm�¯L/s�
mq´krO�½L�°XkL²~±�y?¾N�L·×�¶�r��L·�³�mq´krO�L±¶/O�m´/k�,¯L/±?�LO�Vyqm�/y?�¶/OL\¾N�

m½r¦×�VyK�¶¡�s¾¶²�n}q�³�g¾UL�¶/�r��L/·�Kq�¬·Kr/��/È�mq³?��¶X/}p¥�sK�,¯?�¶/d±?�
n±³q�mq´krO�n²®±´±L��LO�¶�r��L·×�q´¡p�Kq�n²4¡�È�n²¡L·>Æk�,×�±´±L�È��¶/O�¶/¡�V/yK

g�n²±L¾�L�W´ªkÈ�KrO�°}³q×�S¾Kn½|�¶�r��{rXz¥�³�VyK�µmr¡�¨®��L·���µmL/��L/h©K
����ÆyK�UKsL`�¯´±L��¬`²S�MLX¡�¶O�qr¢È�t�W/½UKr�UKsL/`�³�L/·×�µn/±qKmsLO��,
~lOÈ�>Æk�sK�L/·×��L/K�V/yK�µmr/¡�¯Kr/P_�Kq�q´¡p/Kr/O×�/yL�W�L/O�,«L/¸OK¾r�L/��È½�

©³K�³�VyK�µKr®·�¯´¥L±´¥¾°�«L¥�qm�¶�r��mq´krO�LO�¶�r��,L·�PW¾¾°�ULL¸OK�K½°�µmL/�³�
�r�È�¶±´¥�L·×�¶�r��L·�³�L·q³LO×�¯L±?�VyK�� �

�µmL�°X����sK�VyK�UqLP��qr¢��·�®_�,µ³r¥�,¶�r��N©L��qm�x¡�r¾V�/½L��n/²±L
�sK�µmL�XyK�³�¯?}¾µ´�L/·×�/±K³q�UL/IL�©K�³�°/·o�§r/X²¡È�L/���qm×�/��K³È�/½L�sL/`×�

s�ULKn�K�N¢Wr½r�³�qL/X�q�¶d±L²c�,mmr¥×�Kt/_�³�xP/g�¶/O�,n/}LP±�n/g�§´®/~×�
n�±×��^²S�¶_qm½L�½¢È�K�sK½°�³rh�³�UKsL`�³m¾V��L/®X_K��´/�g�sKÈ�^²/S�¶/_qm�

�«´¢hÈ�¥mmr��¦X/ymry�UKsL`È��¶/�r�/½L��µmL/��OL/��q´/Ot�µ³r/¥�������¯´±L/�
ÆyK�UKsL`È��M´���������W¾¾°�È�m´}��Kn�K�r·È�±K³q��ªzW�N_´�¶¡È�½L�

®z_È�rO�m½r¦×�m´}�¶O�´h±×�¶¡�mr��mq´�µr¸O��~¡È�³�>´y�µmL�XyK�/z²_È,�®/z_È�
½L�©LÈ���K³�m´}�³�½L�qm�r[K�y?¾N��q±LyÈ�¶O�Uqn��®�W¾¬��¥/¾r×�mr/��³�´/~W½��³×�¶/O�

ML¢WqK�Kr_½®È�¯´d®·�§L®�K��L²È�,V����r��ULO³r~�ª¢©KÈ,�mK´�qn/l�³�/½L�
mK´�¯K³q��,¯Kmr¥�qKs?m´k×�½L�m½±sr¦È,�mr��N¢Wr�K½°�ULKn�K�mmr¥�����¶/±´¥r·�
©L��¾V�}s´?È�³�½L�ªPW¾�È��Krh±KÈ�L�½r�³�½L�¨l�¶O��r}�wn��ÆyK«�sK��r�È�n²±L�
er��L·L�mK×�·K³È�³�Mp/¡�qm�s´gµ�L/·×�m½/²È�³�P·p/È�¯´/d®·�L/�mK×�·´©K/¾,V�
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U´P±�½L�VLK�³�½L��LPWqK�LO�S¾¯KrPL�½L�¶®IK�qL¸�Kń�� �
�µr�PW����BW¾°�©LÈ�³�½L�r·��´±�L®g/½V�mL/×�m½r/¦�sK�µ³r¥�L/·×��´/�´�K/½°�� �

µmL�·L¥?�LOÈ�·L�sKV¾�´¢h�N_´�L¸±?V/¾�/g�¶/OKt/_�³�^²/S�¶/_qm�xP×�n/�±×�
 ®¡�{sqK�r//OKrO�^²//S�L//W�³m�§mL//��L//·×�©L//È�L®g�³V½��×L//·�mL//×�KqK¶//½��µn//}� �

È�n}LO���´�g��l}�N¢Wr�¶d±L²cÈ�Kt_�VkKmrS�³�§Æh±K�¶O�n}LO×�n�±×��q´¡p/
�«´¢hÈ�mmr¥�� �

�µr�PW����µ³r¥��LPWqK�L·×�K��´�´½°�KrO�q´~¡�sK�]qLk�LO�µmL×�qm½V�L�L®g½V�/½L�
Kn·½V�L·×�¢~W¾WÆÈ�n~W�N_´½n�UKsL`�qr��¶O��¾¯Kt�½ �¶_qm�È�mmr¥�� �

�µr�PW����¶Xymry�§K´K�BW��Ll}K�³�L·¾°��©L�µn²²¡È�µ³r¥�L·×�K��´�´½°��µmL/
}L±�¶¡È��µm´O�«r_�sK½L�KrO×��µmL�XyK�«r_�ML¢WqK½L�K�¶/O/½°�¸W�q´/�²/¾¶��³�n/}LO�µn/}

µ³r¥�¶O��ª�X�§K´K�L·×��q´OtO���±�¶O¾V��§L®©K�µqmL��È�mmr¥�� �
�µr�PW����}s´?�q´KÈ�~·³vS�³È��³L/y½r�ULKn/�K�¶OL/~�¶/O�q´/�²�mq�³�mr/��³�
´¦lyLSÈ½�¶O�UL¸P}�³�n�±�L��½n�µ³r¥�L·×��´�´�K½°�µmL�sK�§´®}�¬¢g�K½°�µmL�³�

µmL������qr¢��K½°�¯´±L��]qLk�VyK�� �
�µmL�qm����ÆyK�UKsL`�¯´±L��qr¢,È�Kr_�¶O¬½�sr/½�V/yK�µn/}�µqL/}K������r/·

Kn�KÈ�±K³q��ªzW�N_´�¶¡È�L/½�®/z_È�m�r/O×r/¦½�´/h±�¶/O�,m´/}×��mq´/�mr/��¶/¡
µr¸O�~¡È�z²_�µmL�XyK>´y�³,È�®z_È�L½�©LÈ��³�m´/}���K³L/½�y?�r/[K�qmN¾�È±L/yq��¶/O

®�W�Uqn�¬¾�×r¾¥�´~W�³�mr��½�³×�Kr_�ML¢WqK�¶OÈ®½�P��sK¨/¾��L/²�§L/®�KÈ��,V/��
�r��ª¢©K�ULO³r~,È��³�qnl�mK´L½�qKs?m´/k�,¯Kmr/¥�¯K³q�mK´×�L/½�m,È/±sr¦½�

K�N¢Wr�mr�°½�mmr¥�ULKn�K�����©L���¶±´¥r·V¾�}s´?È��³L½�ªPWÈ�¾��Krh±KÈ�L�r½��³
L½��r��sK�«ÆyK�wn���r}�¶O�¨lÈ�L·L�mK�er��n²±L×�·K³È�µs´/g�qm�Mp¡�³�×L/·�
mÈ²½�P·p�³È�P�sK¨¾�L�mK×�·´©K,V¾��U´/P±L/½��³�V/LKL/½�S�L/O��L/PWqK¯KrPL/¾�L/½��¶/®IK

qL¸�Kń��K�LO½°�§Lg�¯³t�K�Kr_�sKrgK�rO½¬�½,µn}mL���³m¾n�m½r¦�LO�¬·½n�mmr/¥�sKr/gK��
���OL¢WqK�§L®�KÈ��®_�³�µ³r¥�,¶�r��N©L��qm¾V�½L�n/}LO�¶/X�r¥�«L/ ±̀K�¯?�n/²±L�����{³q

�sK�ML¢WqKµKq�±K³q�ULIL�©K�³�°·o�§rX²¡È�n}LO�� �

http://www.jikm.isca.ac.ir��
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�sKmL��³��´�´�VkL²}�¶¡L`±?½��K�qm�]qn²½°�P�W�³�µmL//¾��mL/��L/O�¯?½,��
ª�K�¶ªJzÈ�K½°�K�sK�,VyK�qLX}´±½°�³q�c¾XzÈ�·L¾V�¶�r��¦±´¦c�³�L·È��¯L/±?�mr/¢ª®�

ª�K�§K´y�¶�L_�qmÈ�¶O�¶/¡�m´O�n·K´k�¯?�O�¨¢/}¾¶X/}qL²�K×��´/�gÈ�³�XkL²/~±K³qÈ�³�
¶�L_�XkL²}È�mq´�¶�©L��³�yqrOÈ�r�qK�n·K´k�V�r¥�� �

S�qm�r�Lg�qLX}´±È�LW�VyK�¯?���©K��r�W�½��l~È��®_�,µ³r/¥�,¶/�r��sKV/¾��³
¯?�n²±L�n·m�¯L~±�Kq��M�����hW�µ´h±�±K³q�ULIL�©K�³�°·o�§rX²¡È���³�/±K³q��ªzWÈ�L/½�

®z_È�m�rO×r¦½��¶±´®±�r¡o�LO�Kq�L·È½�¶�r��sK�O�L·¯L¾�n²¡��]��¶±´®±�L/·È½�¶/�r��sK��Kq�L/·
O¯L¾�²¡�¶O�µn±³r¥�¶¡�n,¶�r��±LOr��m´kÈ��mq´�³�VyK�«r_�/~¡�µr/¸OÈ��µmL�X/yK>´y�³

z²_,È�®z_È�L½�©LÈ���qKr�È�mr/¾¥��m��mqK´/×�/�Z/�LO�¶/¡È�m´/}��r/[K�qm��l/}
�y?N¾�±LyqÈ�®�W�Uqn��¶O¬¾�¥×r¾��Kr_�N¢Wr¬½�mr/¦½��L/²�§L/®�K�¨/\È��³�V/��

ª¢©K�ULO³r~��r�È�mmr¥���/·��{s´?�L·×�¶�r��K×���Kn��¶¡�mK×L/·L��/·K³È��³
µs´g�qm�Mp¡�L·×�mÈ²½�P·p�³È��O�VyK¯L¾�mmr¥��³��LyL²}È½�L/yqL±È½�L/·����K´/±�³

�µmL����¶O�¶¡�qr¢�©m¨¾�¸_´W�¬¡È�³nW�qm��´�´�¶O°½�VyK�µmq´k�¬�q�¯´±L���K°½�
ªhW�{³q�LO�qLX}´±Èª¾��´W�³,È�¾�qL�W,�½�¶�P��n²O×�,L·�y?N¾�,L·�{³q�qKtOK�³�L·L/·×�

ªPW¾�È�¶�r��L�±�³�L·½r�¯?��ZhO�¶O�qL�XkK�¶O�KqÈ�¥mqKp�� �

ʴ
˨ÏŔŒŞĤŞ˨ńĐă˨ŗ˨ĵŘīŘŎłŞ˨ ˨

q³r�LO×�/®ª��UKq´~²�³�qL[?�rOÈ��´/�gÈ,�/~·³vSÈ��Kn/��µqL/Oqm�/½OLÈ��µmL/����
³Ks�sK�qr¢¶½�PW°¾¾�cÈXz¾�¦±´¦c�³È�¶�r��mr¢ª®���¶/�L_�qm�L·V/�L½��qLX/}´±�³�n/~±

KrO�LW�mqKm�{ÆW�r�Lg×�©³K°¾��Kn/��mL�OK�,qLOÈ�±´±L/��³È�¶/�r����³�¶/�©L��mq´/�Kq�L/·
n·m�qKr��¶�gÆ���µmL����±�qr¢n²sL¾�yqrOÈ�BW�³�mn`°¾�L/·>Æk×��m�/¾��³�mqKm

K�¯´²¡LW°½�´y�sK�¶©Bz×�¶�r��n�±�¯Kr�±�NgL��r_�³�L·¯L½�����L·×�/�Krh±KÈ�¶/O��¯K´²�
mq´�¶�©L�×�r�±�³�µn~±�¶�gÆ¶½�L·��³r[´�UL�©L�×�K�qm°½�s¶²¾��¶/¡�mqKn/±�m´_³

¶O�´�q�ª¡È�z¾r��hW¾UL���W�Kq¾¾r�n²}LO�µmKm� 
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ʵ
˨ŕʭŀŎōŞ˨ĕĚýęʭÝã 

�µmL����UqL/P��sK�qr¢����®_�,µ³r/¥�,¶/�r��N/©L��qm�x/¡�r/·/¾V�/½L�¯?�n/²±L������
µuK³�qL�XkK�¶O�¶¡�VyK�µmr¡�µmL�XyK�¯?�L/O��PWr/�mqK´/�³�µn/}�¶_K´�L·�/�KqÈ�K´/W¯�

²c¾°�O¾¯L�mr¡�� �

ʵ	˨ʴ
˨ŔýʭĤŎ˨ĕęùŘŎ˨ŗ˨ŔŃĚĿ 

¶O�q´��«´®���§mL��¶�r��µuK³cult�¶O��qL¡È�m³q���¾¨��´W�qm�°r¡Ks¾f�L/²�×�cult�
VyK�µmq³?��P·p�µ³r¥È�¢c´¡È�rX¸O�qm�¶¡�VyK½°�`��V©Lg¾N�r��³/½N��³�V/yK

rWnO�qm½°�VyK�qLP¥r�V©Lg��¶�r��c�L·¾L·t×�¡´¢~È�¶/�r��,n²X/z·�L±r�k�L/·�³�n/²¡
¯LsLy�L����L·×�m½/²È��³r/~È�±¾n²X/z��³×��µuK³�¶/O�¶/KmK�qm Sect�qm�³�µmr/¡�µqL/}K

�´W¾f�¯?�È�´¥½n��µ³r¥� /c´¡�³�`�/¾N�³�,sL/yrymqm�L/K�¶/O�n/O×,�,V/OKr��/½L�
¡L±r�kÈ�¶�r��L·�±¾Vz��,°r¡Ks�����,�������� �

�®_�,¶�r�,V¾��¯?�n/²±L�³�µ³r/¥���,Mt/g�,°/®`±K�,¶/ªh±,�/¾�/W�, /·³r¥�,µm´
��,|P//²_�,¯LsL//y�,eL//²_�//¾�«L//±�-�L//·×��L//®X_K�mrOqL//¡rSÈ�Kr//O×�//z�W¬¾�×n//²O�

¶�´®`�L·È½�S�sK��Kn·K�LO�¶¡�n²Xz·|¾�¢/~W�qL/¡�«L`±K�mn��qm�,µn}��l~ÈWÆ¾�
r_�³¯L½�sLy×�È�n²}LO��©L���¶d±L²cV¾�©L��qm�,mKr�KN��³�µm´/O�q´¡p�«Lz�K�sK�«Kn¡�r·

¶�r��¶±Lr`��Kn·K�LO��OL��K×�m´O�n·K´k�µmL�§´®~�,n}LO�� �
�µmL//��L//_qK�wL//yKrO����r�W�qm�,qr//¢//½��³�//�´W¾f�¶//�r��¶//O�µmL//�����¯´±L//��

UKsL`�ÆyKÈ,��µr�PW�qm��K½°�VyK�µn?�µmL���µ³r/¥�sK�VyK�UqLP��¶±Lr`�µ³r¥
�r�±�¶y�sK�¨¢~X�³�¬`z²�0LXPz±½L�O¾rX~�KrO�¶¡×�¢~W�«r_�ML¢WqK¾¨�È��m´}�½L��sK�xS

¢~W¾,¨�KrO�¯?��n·×���rh²�«r_�ML¢WqKÈ�mmr¥�� �
K�UÅL¢}K�¶ª®_�sK�¶XP©K½°�r�W½,���UqLP��¬`/z²�0LXPz±��K�qm/½°��¶/¡�V/yK�µr/�PW

KqKm×�¶O�³�VyK�«L O̧K��r�±È����©�sK�qKp¦±´±L��¶¡�nyq��0LXPz±��K½°�L²��Kq�µmKqK�µmr¡�VyK�¶/¡�
±¾sL�¶O�½ �µ³r¥�KqKm×�¶ªzªy�NWKr�¢~W¾WÆÈ�±¾z,V�¶¢ªO�®·¾°��qm�¶¡K��r�½°��/®_�Kq�
½ �µ³r¥�¬`z²�,n²±KnO�KrO×���hW�µ³r¥�¶±Lr`��L/¡È�V/yK��±L/·rO�³�«L/ ©̧KÈ,�����,���������

http://www.jikm.isca.ac.ir��
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K�qKp¦±´±L��mKr�¶d±L²c½°�K�,n}LO½°�r�W½��®±�KqÈ�¯K´W�r�W�LO��OL�/½���-V/z±Km�¶/�r�
s½Kr�¢~W�qm¾¨�r�W�,NWKr�¶ªzªy�,¶�r�½��L�³½��±K´��³¾°�Ly±LsÈ�©³K�¨�K�¶©t²�¶O¾¶�
�ªWÈ�È�m´}��²c�¶XP©K¾°�r�W½�È�¶ªh±�LO�Wq³r/��¶/¡�L·È�¢/~W�¶/O¾UÆ��¶ª/zªy�³�«´/yr

��qm�³�n±qKn±�NWKr¾°��,§LgO¾rX~�qm��SÈ�¶�r���Kn·K���hW�K×��mqKm�V/�OL��n²}LO���qm
r�W½��VyK�µn?�¶ªh±��³�,¨/ 3h5±/½µv�µ³r/¥�L/·½È�n±K�qm�¶/¡�V/yK½¶/~�ÇL/·�sK�È/Æ¡�
½n¢½r¦�L®X½t�µn}��n±K�z©n±A�«tg�°OKÈ�,����«,�]����,������ �

¯³r¾O�µL¦±�sK�r¥K�×�L/·m´®±�¶O�×�¶/�r��sqL/O��¶/¡�V/�L½�¬¾·K´/kqm�,m´/}�¶/XkKmrS�L·
©L/�W¾¬�¶/�r��L·�¶//�´®`�K×���sK�L¸XPh/��×�¶L��³�L/P½s�mL//�X�K�§´/�K�N/©L��qm�,n²//zS×��³
´²�×�½L�XkL²~±K³qÈ��Lk�,VyK�LK�¶d±?�qm�Owqr�×�¶�r���¯L¸²S�n½m�sK�L·È��¶/±�,n/±L

¢~W�mr¢ª®��³��OK³q�¶¢ªO�,¯L±?�n½L��¾UÆ�×��³�n/½r4�¶/½LS�r/O�0L/´®��¶/¡�V/yK�¯L/±?
mKr�×�¶O�³�´�q��VyK�¬`z²�ÆL¡�n®h×�}´·¾,qL�����,�������� �

�µmL�wLyKrO����ÆyK�UKsL`�¯´±L�È,�¢~W¾¨��´/�´�«r/_��/�hW�qm�µ³r¥¾V�
K�sK�³�mqKm½°�³q��mn/��r/O�¯?�µr/�PW�qm¨�Kn/g�r/�W�¶/y½f�V/yK�µn/}��K�wL/yKrO/½°�

nhW½,n�L®WÈ�µ³r¥�L·×�KqKm�¶¡�µr�±�¶y×��Krh±K�q³LOÈ�r�W�qm�¨/kKm�n²/}LO/½���¶/�r�
¢~W�qm�¶¢±?�§Lg�³�n}�n²·K´k¾¨��´�´�mn��,¶�r�¾V��W�³�mqKn±�6 ¾°�½°X�L��,¶�r�/½ �

�r��rAÈ���lX��r��¶d±L²c�³�VyK¾,°�/O�¶_´WLO�³�qKmK´/·�Ur/\¡�³�qLXkL/y��´/±�¶
L��K×�®yqÈ�½ ��¶/�r��,n²/}LO�¶X/}Km�r�±��L�WK�µ³r¥�¯?�¯m´O�¶�r��¶O�,�rh²�µ³r¥

�X�¯L±?�¯m´O¾°�È�m´}KrOL²O�-½°�K½°��³�r/�±�µm�q´/�g�LO�¶¡�V}Km�n·K´k�m´_³�¯L¢K
O¾rX~�±¾t��X�¶�r�¾°���lX��r��³�m´~±¾°�±¾t�¶O�Kq�¯L±?��¯K´²�½ �r/h²�µ³r¥��/½L�

r_�µmrk½¯L��ªWÈ��qmL��¯L±?�¶O�Kq�¶�r��«L¢gK�³�µmr¡n²¢±�� �

ʵ	˨ʵ
˨ŔŃĚĿ˨ŔĄğĕĚğ˨ ˨

®·�¶KmK�qm¾°�VyK�µn?�µmL���¦X/ymry�UKsL/`È��¶/�r�/½L���OL/��q´/Ot�µ³r/¥
µmL������Æ/yK�UKsL/`�¯´±L�È������/�´W�qm¾f�/�¶/X�¥�¶/�r��µmr¡r/y�µuK³È�m´/}��
rP·q×�¦Xymry�³È��sK�«Kn¡�r·�³�¶�r�µ³r¥�¶Xym�³�L·�L·×�±K´²��,µmL�§´®~È�´®�È�
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KrO×�n�³�xy´½r�¢~W¾UÆ�¢~W�¶±´¥�³��´±�NyL²W�¶O�¶¡�VyK¾UÆ��X¾¾r��L/O�³�µn}
Om�,N���-¯K´²�¾,¨¡r�³�¨¡�mLXyK�,¬©L��¶ªP������µn±K´kÈ�n±´}��r�W�qm½��K½°��qm�µuK³

�µr�PW���µmL����ÆyK�UKsL`�¯´±L�È,�VyK�µn?��¦XymryÈ�¢/~W�sK�UqL/P�¾¨�/½L�
gKr�È�½L�·n±LsLyÈ�½L�VyK�¶±Lr`�µ³r¥�µqKmK�� �

�´W�qm¾f�K½°�r�W½��²c¾°�È�¯K´W�V�¥��eKr��z¡È�VyK�¶¡�K½n�ª�K�µÈ�©L��/¾V�
/½ ��Kq�¶//±Lr`�µ³r//¥¶//IKqK�/È�n//·m�B//W��OL//²�³¾°�UL/±L¢K�³�¨¢//}�¨//®��³�´//h±�µ

¨¢}�¥¾r×�¯?�O�Kq¾¯L�È�n²¡��·n±LsLyÈ�¶O���´±È�K�®_�³�U´�m�¶O�µqL}�q³?×��mKr�K/½L�
µ³r¥�L·×�µn²¡KrS�mqKm�LW��Kn·K�±Lr`r��sK�Kq�m´k�¶½���s³r/O�³�q´/¸��¶/ 6�²�¶/O�L¸±?
n±LyrO��¢~W¾�̈mr��µn²·m×�S�LO�¶¡�VyK¾µmL�sLy×�ª®��¶~�±¾WLÈ�¸W¾¶��eKr/���y´W�µn}

½L�¯LsLy�¶O�«Kn�K�µn²·m�¨¢}�·mÈ��µ³r¥�¶OÈ�L®±½n�³�µqKmK�,µn²²¡�µ³r¥�¢~W¾�̈½¶/X�L�/½L�
¯LsLy�·mÈ��µn}½L�¨¢~X�Kq�Kn·½V�È�n²¡���,§n®gq����,�������� �

�¶O�¶_´WLOK½¶¢²�·L¾V�¦XymryÈ�/�ªW�«r/_�qm�V±³L��«L��qmÈ�/È�,m´/}�K�¶/O/½°�
��q´�g�qLPX�K¾t½¢È�Kr/O�«r/_�ML/¢WqK�¶²h��qm�¶Xymry×�¦X/ymry�«´/¸���/�hWÈ�

Kt©KÈ��sK�³�mqKn±µKq�L��×�sL`×�½L�m½r¦�Ly³½¨��LPWqKÈ��m´/_³�«r/_�ML¢WqK�¯L¢K
K�sK�,mqKm½°�³q�g¾¶��©L��¾V�L���sK�¬�K�Kq�¶�r��¶Xymry×���K³È�½L�sL`×��r/·�³�¶X/z±Km
�¶O�Kq�³m½ �¾¯Kt��ªW�UKsL`�§´®~È�VyK�µmr¡�� �

ʵ	˨ʶ
˨ʭĬķùã˨ŔŃĚĿ˨ ˨

r�W� qm½��L��K×�¶�r��µn?�VyK���¶�´®`�K×�sK�mKr�K�¶¡�m´k�Kq�«tª�¶/O�qL�/½V�
q´~²�¢~W¾UÆ�È�n²±Km�³�KrO×���h�°XkLy��Kn·K�³�UKq´Xym�qmL��µn}�sK��r/��
¯Kr//y�³�,¯L¥n//²±Kmr¥�sK�//·¾b�//~}´¡È�qm//½��//®±È�n//²²¡���n//®h×�//}´·¾,qL�����,��������

L�±�¶ª®_sK½�µmL�qm�m´_´������O�,qr¢È�¸_´WÈ�L��K�«r_�³�|�±�¶O×�V/yK�¶�r���
�µmL�wLyKrO����UKsL`�¯´±L��ÆyKÈ��t�W½UKr��qm�x/¡�r/·�-½/¢È�¶X/ym�sK���L/·/½L�

�®_¾V�L·�½L��®_�N�}¾V�L·×��µmL�qm�q´¡p������´��½V�½nOL��^²/S�L/W�µL/�¶/y�¶/O
�«´¢h�xPg�§LyÈ�m´}��K�r¦½¶¢²�O�¯?��Kn·K�sK�m´}�VOL[È���¶/¡�,V/yK�µm´O��Æ�K

http://www.jikm.isca.ac.ir��
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K�¶O�mL²XyK�LO½°�,µmL�>Æk�q´¡p�qm�µmL�����qr¢�¯KrP_�´kn/·K�n/}�L/K�¶/X¢±�¨/OL��
¶_´W�qm�LS½¯L�µmL�����¯´±L��UKsL`�ÆyKÈ�K½°�VyK�,¶¡�L/��K�sK�¶Xym�¯?×��µ³r/¥

O�µmr¡ry��Kn·K�sK�¶¡È��²\Xz�Kq�µm´O��Æ�KÈ�®±�UKsL`�³�«r_�§´®~�³�µmr¡È�n±Km�
³�K½°�qKn��µqLOqm�´��½V�qm�¶�r��L·�¨h�¶~�L²�n·K´k�m´/Os�-/½Kr�/z¡È�¶/O�¶/¡�´�q�
�KmL�X×�´��½V�½ ��Kq�¶�r�È�pS½,mr�´���Vª�½V��³K�/���XkL²/~±K³q�q´/K�qmÈ��³

´}t�È½�L�±�³½´���sK�xS�¶ªgr�qm�³�µn~±�r�h²�¯?�r½,V�¶O��L²�K�®ª�È�È�n/yq��
sK�K½°�³q�L®W�LOÈ�VyK�µm´O�L²}?�¶�r���Kn·K���´W¾f�K½¶¢²�L}½n�´/���V/ª�½V�/½ �

XkL²~±K³q��L²�K�,¶�r��qm�mr�È�n}LO�/±K³q�r/�²��¶/O�¶_´W�¶XP©K�¶¡È��«r/_KqKm×�®·K/¾V�
qL¥n±L�³�>L�O�LK�,VyK×�®ª���L²�K�NPy�¶O�³KÈ�È�n}LO�K�wLyKrO�³½°�m½,µL¥n�L/®WÈ�

L��K×�¶�r��L·×��Krh±KÈ�§´®/~�UKsL/`�n/²·K´k�m´/O�³�mq´/×�Kr/O×�>L²\X/yK��L/OÈ�
®±È�n±L��¯L²c��n²O�¶¡����µmL�sK��n¾yq�¯´±L�¥È�UL/�ªlW�¶O�qKmK�×��qm�V½´/���x/�±
Û½�×�¶�r��sK�L·�×�µn/}�¶XkL²/}�m³mr/�«Æ/yK�r/�±�sK�¶¡�Kq�¶©L���UL/�ªlW��Kn/��,n±K
qKmK×�È�KmL�±�³�µmr¡ry��Kn·K�sK��Æ�K�¶O�¶¢±?�¯³nO�,n±½n²¡�µqL}K�¯?�r�� �

ʵ	˨ʷ
˨Őŕė˨ŉĚĄŒÝ˨ ˨

�µmL�wLyKrO����Æ/yK�UKsL/`�¯´±L��qr¢ÈK�µmL�X/yK�L/O�,¶/�r��¶X/ymry�r/¥K�,�s
�{³q�L·×�±K³q�ULIL�©K�³�°·o�§rX²¡È�µr¸O�N¢Wr�~¡È�z²_�µmL�XyK>´y�³,È�®/z_È�

L½�©LÈ�L�±�³½�l~�UKsL`�,m´}�¯?�rÈ�V}Km�n·K´k��K�sK°½�³q�´W�,f¾��{³q�L/·×�
±K³q��ªzW�³�ULIL�©K�³�°·o�§rX²¡È�q³r�×�VyK�� �

±K³q�¶�ªyÈ�Kr��qmn²½���L�WK�°·o�§rX²¡È�nX�K�sK�VyK�UqLP��³���Wr/¾¾�ªhW¨/¾�×L/·�
L·´¦©K�³�{³q�wLyKrO�N�Ll×�µr¸O��n·�LO��Lk�~¡È��N/�Ll�sK�µmL�X/yK�>´y�³

µuK³�¶//¡�L//·È½�´//~Xz}�n//²±L×�t//�×�n±K�§r//X²¡�,¶//~½�n±K�eÆ//�K�,¶//~½��eÆ//�K�,
                                                           

1. Brainwashing 

2. Thought control 

3. Thought reform 
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K ½u´©´In//½��´//}t��³È½��¶//O�¯?�§mL//��¶//X�q�qL¡�n//±K��K°//½��sK�V//yK�°//¢®�¨//®�µKq�
{³q�L·×�sr½��Uq´��¥mr¾�����¡�mKr/�K�¶/P±L_�¶/®·�§r/X²���/�KrX�K�m´/kÈ����³t/²×�
�¯mr¡����¶`²¢}���KmL`½�¥m´yr�È�®/z_È�/±K³q�³È�����hWr/¾�/�l}V¾�����¬ª/z

�«r/_�¯mr/¡��r����sL/yn²±L®·×����L/±K´W�|·L/¡È½�/²·oÈ�����KmL/`½�®¥qmr/yÈ�� �
�����ªW°¾��������qKr/¢Wµn/¾������r/}�qL/X�qÈ�³����³L¡,È±L/½��������,��������¶/XP©K�¶/©´
¦±Kµt¾�±K³q��ªzW�³�UK>L�©KÈ�È�n±K´W��W�qm°¾¾�¶/O�n/}LO�¶X}Km�|�±�UKsL`�qKn���q´�

KrO�§L\×�mr��sK�VP�Kr×�m�µmL�XyK>´y�rOKrO�qm¯Kr¦½�¥�«L`±Kmr¾�K�qm�¶/¡°/½��Uq´/�
n²O��OL���µmL���ÆyK�UKsL`�¯´±L�È��V�Kr}�µt¾¦±K�m´_³�«r/_�ML¢WqK�qm�¶±Kn²��

´��sK�VyK�°¢®m´}�M´zh�UKsL`�¶��l�¨K��� �

ʶ
˨ʭŕęʭĄĿęã˨ýʭÞăęùä˨ ˨

y?N¾�L·�L½�S×L·nL¾��µmL�qm�]qn²����Æ/yK�UKsL`�¯´±L��qr¢È��¯K´/²��³m�qm�Kq
ª¡È�È�¯K´W�yqrO�³�¶_´W�mq´È�¯´±L/��mKr/�L/W�mKm�qKr��³L/²��¯mr/O�qL/¢O�qm�qKp/¥°½�

PW�r�±�mq´°¾¾�sK�n²WqLP��¶¡�mmr¥�����/y�³�°/·o�§rX²¡/±K³q�¶�ªÈ�����³�µmL�X/yK�>´/y
µr¸O�~¡È�S�sK¯K³r¾�¶�r��L·�� �

ʶ	ʴ
˨őùŗę˨Ŕİŋğ˨ŗ˨Őŕė˨ŉĚĄŒÝä˨ ˨

ʶ	ʴ	˨˨ʴ
˨őùŗę˨Ŕİŋğä˨´ʭĬķù˨Ěý 

±K³q�¶�ªyÈ�X±¶`¾�yL²~±K³q�sK�µmL�XyKÈ�qLW ½�{³q�sK�µmL�X/yK�L/O�¶/¡�VyK�L/·È½�-
´_sLO�,°·o�§rX²¡�n²±LÈ½�?r¸�,t¾�ªPWUL/�¾�r�N/½�,t¾?�µn/²²¡n�L�X�qL/X�¥��p/g�,

]LO�,VPh�¥×r¾���L�,È�r¦}LkrS�qLX�q×��³��/~��¯KqL/P®O�µKq�sK�mL/®X�K�Nª_�,¨��²
L�±½�«L`±K�¯?�rÈ�m´}�L}�³n½��Kr�K�,°·o�§rX²¡È�°½rW�yL²~±K³q�¶±´®±È�qLW /½��n/}LO

                                                           
1. Ideologicai reform 

2. Menticide 

http://www.jikm.isca.ac.ir��
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�mr��¯?�qm�¶¡L½�·³r¥È�qm��SÈ�m�§rX²¡¯Kr¦½�n²Xz·��rX~¾O�K�V/yK�°/¢®°/½��Kq�mq´/
¶�r��¯Kry�µqLOqm�L·�K� /®¡�¶/O�¶/¡�mr¡�µn·L~°/½�³q,mr/¢½�S¯K³r/¾��n/�L�X�Kq�m´/k

È�n²²¡�q´Xym�r·�LW×�n²²¡�Kr_K�Kq��¶O�¶/�r��qm�«´/yr�{³q�n/²c�¶/O�¶±´®±�¯K´²��L/·×�
�Krh±KÈ��µqL}KÈ�m´}�� �

ʶ	ʴ	˨ʵ
˨ĚáĕŘýʭőã˨ĖőùŔĤŰ˨˨

K½°�O�sK�VyK�UqLP��{³qÈ�±LP�³�B~²�¯mr¡�qLPX�KÈ�ª�KÈ�n±K½,¶~��¶¡È�n/±K´W��L/O
{³q�L·×�±´¥L/±´¥È�Kr��qm½n/²�ªPW¾/�È�¶/�r��L/·×�/�Krh±KÈ�m´/}�Kr/_K��¶/O�q´/��«´/®��

r¥m´OL±×�n±K½¶~�rhW�,UL�©L��¶O� z®W�LO½,UL��©n/W¾x���W�,�/g/¾���¶/®_rW�,r/�
´�W�,µLPX}K½V�L/�±�³�°/��>´/y�³�¯L®¥½r�/�«L/`±K�¯?È�m´/}�L/®W�¶/¡È�K/½°��Kq�mqK´/

È�¯K´W�o½¨��µuK³�r�½N��yqrO�mq´È��³mKm�qKr��mL�X±K��r_½¯L�L·�O´k�¶OÈ�È�n/²±Km��¶/¡
KrO×�r¥m´OL±×�n±K½,¶~�®·¾°��L¡�qKn�¾Vz�LS�LW½µL¦�n±K½¶~�LyL²}�Kq�N�LlÈ½��µmr/¡

/·�¯³n//O�µL/¦±?�,n/²·m�qKr//���n/·�mq´/�³¾b�t·½¶/²�K×�r/¢��«L//�±×��³�¶//XkKn±KrO�Kq�³K
mr¡�n²·K´k�NgL�W-�¶O�KrO�§L\�¯K´²�×��¶/¢±?/½ �/}¾¶���µmsK³mL/KÈ�L/·q³LO�¶/¡×�

m½²È�²O�sK�³K¾mL��_r¾V�qm½V�L�ªPW�mq´�Kq�VyK�µn}¾��LO�KnXOK�,n²·m�qKr�½n��_r/¾V�
}¾¶��rlW�³K�r�±�qm�Kq½N�n²²¡-�K�sK½°�³q�r¥m´OL±�{³q�sK×�n±K�³�µmr¡�µmL�XyK½¶~��mr�
ªPW¾��©L�VÆy�µqLOqm�Kq�µn}È�mL�X�K�³×�ª�W��_Kr¾n��qKr���n·�mq´È�n²·m���¯L/±?
KrO×�K�«L`±K½°�L/·qKtOK�¶O�,qL¡×�n/g½\È��V/ym½�LKr/O�³�¶/X×�L�mK�UL/P[K½,¯L/~�/krOÈ�

mLgK½Z�¶OL~X�Kq�S¾|�³q×�³×�qKr��È��n²·m�� �
¶O�q´��«´®��L®WÈ�r_½¯L�L·×��Krh±KÈ-r_�n²±L½¯L��L®yKn®gK¾¨�r�O×,��´W�¶/O/¾��

�°O��LhyK½M´����mL²XyKÈ�n²²¡��~lO�qmÈ�K�sK½°��´W¾��qL}Kµ�¶/O�eL/P�¯m´/O�x/®k�³�
«n��M´_³�VkKmrS�x®k�sK�´/y×�/}¾�¾¯L�µqL/}K�mqKm���n±K½¶/~�ªPW�mr/�/¾���¶/O�µn/}

                                                           
����3m 3Å 5³� 3N/¾5�3X5 ©�L/3± 5r 73A� 5q´/4̧ 4�� 5V/7� 3³�È/3©5E� =̈ / 5g�¼/5�� 4¶7 ²5�K 4́ ª5� 4_� 3³�L3²5 X3�¾ 5~5©� 3f¾5 O4A� 7n3�3�� 4x4®4l7 ©K�L 83A� 3³�7¬/4̧ 4 W� 3Z/4 P7l3W� 3Å� 3³

�y´�È,�������,�������� �
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²c�LO�¶¢±?��h¾°�K³q½XÈ��¶_K´È�,m´}�K�q´/�W�L/O�³�µn/}�m´OL/±½¶/¢²�§L/y�S�L/·/¾³r�
±Lz¡È�µm´O�¶O�¶¡�n±K��r/}�UL·´_³�«mr�sK��gL±�³�¨�LO�¨¢}È�qm½V/�L�/È�,n/±mr¡�

mKm��¡�sK�¯L²�ª�W��_Kr�LO�V�©Ll�°®��³�µ¾,n�pS�µmL?�Kq�m´k½{r�r·�´±�P©L/�È�
´y�sK×���6ªPÈ�L®±½n�� �

ʶ	ʴ	˨˨ʶ
˨ěʭğ˨ĚáĕʭńĄőùĕŘēã˨˨

mL�X±K�m´k×�½¢È��´�k�sK¾UL�mr�×�±K´WL±�N_´�¶¡�VyKÈ�qKr/�rO�qm×���L/PWqK
m�LO�Vyqm¯Kr/¦½�/È�m´/}�X±qm�³¶/`¾�K°/½�¶/O�mKr/�K�,wL/zgK��Kq�¯L/}m´k�«³Kn/�q´�

sry�|±È�n²²¡���g�qmV/�¾�mL/�X±Km´k×�/±³qm�¨/K´��sK�r[B/XÈ��¶/O�µqL/}K�¶/¡�V/yK
±Kr¦±È�×L·�O|¾�S�¶O��_Kq�ng�sKV�r~¾���´�³V¾��Ut/��L/O��PWr�UL�´�´�LO�³�mqKm

�qm�Vz¢}�wLzgK�,µL²¥�wLzgK�¯´d®·�x�±¯n¾yq��UqL�g�wLzgK�,L·mqKn±LXyK�¶O
O�wLzgK�³È�VyK�µKr®·�¯m´O�{sqK��K°½�mKr�K�Xym�qmÈOL¾�W³L/���r/O�m´k��Kn·K�¶OÈ�

n}½n�t¡r®W�n±qKm�³�qmL��±¾n²Xz�sK�S¾V�r~�L·×�m´/k�Up/©�n/±rPO��/y¾±nÈ,�����,��������
½¢È��{³q�sK�L·×��L/O�¶/¡�V/yK�N�Ll�¯mr¡�r¥mL�X±K�m´k�,°·o�§rX²²¡�qm�mrOqL¡rS

rlW½N�L/·q³LO�¬¢hXz�um×�L_�³�µm´/O�µKr/®·�N/�Ll½µL/¦�/�l}¾XÈ�/©tX�Kq�³K�§t
È�n²²¡��K�qm½°�¶O�¶¡�{³q�·³r¥�¨¢}È��«L`±KÈ�,m´/}��¯³n/O�Kq�r/�±�mq´/�N/�Ll

n±K�³��Kn·K�sK�¶¢±?½¶~��6ªP¾°�r_½¯L��µr�Lh�,n}LO��ª�È�n/²²¡�±L/s�Un/�qm�³È�
�¾°�VPyL²�qm�³�L·×�q´��,¯´¥L±´¥×��>L�©KÈ�n²²¡�mr/��³K�¶¡×�½µn/±n¢��³�sL/P`©�³

mLO?�sK�q³m×�±�r�Lg�³�VyK¾Vz��µsLW�UL¢±½mL�¦O¾mr��X�³È�K½°�´/y�sK�r¡p/W×��mKr/�K
mn�X×�K�VhW�q³r�¶O�,n}�µmKm�³K�¶O½°�²·o�ULIL�©KÈ��sK�mL/�X±K�¶/O��³r/}�³�¶X�r¥�qKr�
�m´kÈ�n²¡��K½°�mL�X±Km´k×�L·�¶±s³q�¯mr¡sLO�¶©t²�¶O�L·È½�KrO×��UL/�Æ�K�¯n/}�mqK³

L·q³LO�³È½��6 ªP�¶_´W�mq´�KnXOK�sK�¶¡�VyK¾°�È�n}LO�� �
¶O�sL�?�¶��±�¶©t²�¶O�,mr��¯n}�r¥mL�X±Km´k�§´®��q´�½°�¥mrz�KÈ�O�³¾qL®×�L/·×�
±K³qÈ��qL®}�¶O�³KÈ�m³q��¶¡È�n±K´W�¶O��¯K´²�½/¢È��sKr/X®¸½°�/y?¾N�L/·×�¶/�r��L/·×�

�Krh±KÈ�qm�Kr�½n²�ªPW¾�È�n}LO��m´k�mL�X±K×�½¢È��´�k�sK¾UL�mr�×��N_´�¶¡�VyK

http://www.jikm.isca.ac.ir��
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±K´WL±È�r�rO�qmqK×�m�LO�Vyqm��LPWqK½¯Kr¦�È�m´}�X±qm�³¾¶`�K½°�¶O�mKr�K�,wLzgK�´�q�
�|±sry�Kq�¯L}m´k�,«³KnÈ�n²²¡�� �

�g�qmV//�¾�mL//�X±Km´k×�//±³qm�¨//K´��sK�r[B//XÈ�//±Kr¦±�¶//O�µqL//}K�¶//¡�V//yKÈ�×L//·�� �
//O|¾�S�¶//O��//_Kq�,n//g�sKV�r//~¾���´�³V//¾��Ut//��L//O��PWr//�UL�´//�´�L//O�³�mqKm� �

,µL/²¥�wL/zgK�¯´/d®·�x�±�/yq�qm�V/z¢}�wL/zgK¯n¾��wL/zgK�³�L·mqKn±LX/yK�¶/O
O�wLzgK�³�UqL�gÈ�VyK�µKr®·�¯m´O�{sqK��K°½�Xym�qm�mKr�KÈOL¾��m´/k�r/O�,�Kn·K�¶O

W³L��È�n}n½�t¡r®W�n±qKm�³�qmL��±¾n²Xz�sK�S¾V�r~�L·×�m´k�Up/©�n/±rPO�/y¾±nÈ,������,

������X±¶`¾�L¸±È½�r¥mL�X±Km´k×�¶�r��qm�L/·×�/�Krh±K,È�K�wr/Wr/k?�¯mKm�V/ym�s°½�
Xz¢}�¶Or`W�³�¶±K´X~SÈ�mr¦½��qm�¯n/±L�¶/O�q´/P`�Kq�¶/�r��¶/O�µn}�Mp_�mr��¶¡�VyK

�¶�r�È�n²¡�� �
K½°��Kq�N�Ll�¶¡�¶¸_K´�sK��´±�¬¸X/���¯L²l/y�¶/O�¯mKn/±�{´/¥�³�°X�r/¦±Kr��¶/O
m½¯Kr¦�È�,n²¡��m¾�0L��ªPW�{³q��ÆkrO¾�È�VyK�«ÆyK��XyKq�«ÆyK�¶d±?¾°�P�Ll�¶O¾°�

�m´k¶�r��È�n²¡�,�U´�m��²}�¶O�U´�m�µKr®·�¶O�r¢�W�³�¨��W�¶O¾¯n�¯L²l/y�m½¯Kr/¦�
VyK�³�·¾µL¦d�P�Ll¾°�m´k�Kq�VhW�UK>L�©K�±K³qÈ�q´/P`�¶/O�p/S½{r�¯L²l/y�m´/k�
®±È�L®±½n�� �

ʶ	ʴ	˨ʷ
˨ĂĤáěʭý˨ġŗę˨˨

vWKrXyK×��,V~¥sLO½¢È�rWr[D/�sK½°�L/·�N/©L��qm�¶/¡�V/yK�°/·o�§r/X²²¡�qm�L/·×�
±´¥L±´¥È��sK´y×�r_½¯L�L·�¶�r��³�L/·×�/�Krh±KÈ�/�er/�È�m´/}���,m´/k�¶/O�V/~¥sLO

ª¡�¶O�V~¥sLO�,«ÆyK�¶O�V~¥sLO¾,Lz�OL�W�³�§´�K�¶O�V~¥sLO¾r×��L/¸±?�¶/®·�¶¡�,¶OL~
qm��SÈ�S¾µmL�sLy×�vWKrXyK×�n²X/z·�V~¥sLO��K�¶/XP©K/½°�²¢W/¾ ��¤/²·r��¶/O�¶/_´WLO/½L�
L®W½UÆ�X²yÈ�gr��«mrÈ�VyK�µn}���´W¾f�K½¢²¶�L®W½¨�}K�¶O�¶�Æ��³¾>L�V²y�³�L/·×�

{³q�¯m´O�rX¸O�q´�W�,°¸¡�L·×�qLW½lÈ,�qL®��¶O�¶_´W×�L·�L²��³½��XymÈ�qLW�³½lÈ,�
S�¯m´O�sLX®�¶O�q³LO¾~¾²¾¯L��sKr�±�¡LS�³�V�Kn�È�L�±�³½r�s�,¯?¾¶/²�Kr/O�Kq×�/gKr�È��³

Kr_K×�VyK�µmr¡�¬·Kr��V~¥sLO�{³q�� �
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¶O�§L\�¯K´²�,�®}L·�q´�²È�rk±L/yKÈ��ML/X¡�qmƻʮƨƊŤ�ǄƨŨ�ŭƨƏȢƆťŨ�¯?�r/O�{Æ/W�,
Æ/yK�LW�mqKmÈ�s�Kq�N/�Ll�§L/®�K�³�L/·q³LO�¯m´/O/½r�rlW�sK�x/S�³�µmr/O�§KD/y/½N�

¶X}Km�L·qLX�q�³�L·q³LO�¶O�V~¥sLO�¶O�Kq�³K�,L·×��qKmK³�«ÆyK�qn�n/²¡��/�È�K/½°�Kr�½n/²�
rlW½PÈ�³�yBW¾zÈ,�VIKr��m´k�sK�«ÆyK��g¾�È�Kq�¶O�N�Ll�>L�©K�µm´®±�³�«Æ/yK�mq´/�
r�±�m´k�Kq�LO�¯K´²���¶d±?�½ �¯L®ªz�LO½n�n}LO��rO�³K�®hW¾¨�È�n/²¡��®/}L·È�±L/yKrkÈ,�

����,�������� �
½L�È�¯K´W�mr¡�µqL}K�m´k�¶O�V~¥sLO�¶©´��¶O��K�qm½°��N/�Ll�°/·o�qm�KnXOK�{³q
��³¾V�/~¡�|©L/c�¶/O�Kq�m´_´¾µn�n±K�L/O��/P�²�rX¡KqL/¡�xT/y�³½¶/~�L/·×��m´/k�³

n²®�Æ�×�L·×�gKr��Kq�N�LlÈ�È�n²¡��n�O�«L¥�qm×�²c�³K�¶O¾°��>L�©KÈ�n²¡�K�¶¡½°�
�g�rX¡KqL¡¾�È�K�¶O�V~¥sLO�µKq�L¸²W�³�VyK�´W½°�S�,V©Lg¾°Xy´�n±K�³��/®_�¶/O½¶/~��L/

È�n}LO��K½°�Kr/O�V~¥sLO�sK��´±×�/krOÈ�/zO�,mKr/�K¾qL�¶/O�MKp/_�/�r�±È�?/½n�Kr/O�³×�
yq¾¯n�m�Kq�m´k�,¯?�¶OXkK�q¾qL�r_½¯L��Krh±KÈ��qKr�È�n²·m���,m´/k�¶/O�V/~¥sLO�{³q

�{³q�¶ª®_�sK�L·×�ªPW�qm�¶_´W�mq´¾��hz¾V�VyK�¶/¡�L/O�µmL�X/yK�sK�§n/�K½²/¾«Kr¥L�
�Enneagram��y�¶¡¾®XzÈ��sK�¶XkLyrO��W¾R��l}¾XÈ�n±K�,VyK½¶/~���W�Kq�N/�Ll/¾¾r�
//È�n//²·m��//½¯L��ML//X¡�qm�¯L//¥q´ťǂƎƀǈž�ŕƀǈƨƨž�ǄƨƨŨ�ŭƨƨƏȢƆťŨƨƨƊͳ�ƅƚ�ƆŤƨƨɔư�ŤɔǂƨƨɕƻŤƅȢť,�
È�´¥½n��©³K¾°�L²}?�MLX¡�qLOÈ½�K�LO½²¾«Kr¥L��sK�Kq½ �z�N·Kq¾hÈ�qm½V/�L��¶/�©L��³

«mr¡��V�¥�°�¶O�N·Kq��K½°�KrO�V�r��sK�rS�MLX¡×�mKr�K×�/�¶/¡�VyKÈ�n/²·K´k��sK
z¾r×�z¡�¶O�³�n±´}�]qLk�n²Xz·�¯?�qm�¶¡È�nPW½¨�KrO�¶¡�n±´}×�µn/}�¶XkLy�¯?��n±K
�´�,¯³r¡�¯L¥q����,�������� �

ʶ	ʴ	˨˨˨ʸ
˨ʭńŊù˨ġŗęã˨×ŘÏä˨˨

c´S�sK�mKrÈ�K�qm½°�·�,{³q¾b�qL¦±K×�L²��¶O×�r·�qL¢±K�´/±�/²�È�Kr/O�{sqK�³×�
Xz·È�±�¯L¸_¾Vz��K�qm�¶d±?�¶¢ªO½°��L�©K�N�Ll�¶O�{³qÈ�,m´}�©L/kÈ��¯LX/ym�¯m´/O

r·�sK�N�Ll�´±�®ª��¶±K´X~S�³�§ÅnXyKÈ�KrO×�L·q³LO×�/�³KÈ�LOn/}�¶/¡�n/²±L®·�/½ �
¶©t©s�n}½,n�¯L®XkLy�UKmL�X�K�³K�Kq�³r/��/È�mq³?��qL/¢±K�¶X/}Km�,L/·�/OÈ��°X/z±Km�{sqK

http://www.jikm.isca.ac.ir��
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§ÅnXyK�³�UL´ª��±K´WL/±�,L·mL²X/yK�³��qKn�����,L·È��,L/·q³LO�sK��L/�m�qm�¯Kr/P·q
Kt¸X//yK�³�rl/z®W×�S¾V�r//~�,L//·�cL±¾°X//z±Kmt�L/±K´WÈ½�,L//·�L�½¶//z��//�³¾V��L//O�m´//_´

rWrO½°�L·�¸OL~�mqK´�³È�LS�¶¡½µL¦�X�r�È���L��³È�K�Kq�¯Lz±K½¶±´¦²��qKr/���n/·�mq´
c´S�>L�©K�{³q�qm�,n·mÈ�/�qKr/��µmL�X/yK�mq´È�¥/¾mr��/�6 ªP¾°�¶/�r��L/·×�/�Krh±KÈ��L/O

K�sK�µmL�XyK½°�O�isrO�qm�Kq�N�Ll�,{³qÈ�z¡È�sr/y�³�µmKm�qKr�¾°�L/·q³LO×�¯³n/O�
¯LP¸¦±�Kq�NgL�W�È�n²²¡�� �
¶O�´²�§L\�¯K,�¶�r��L·×��Krh±KÈ�O´k�¶OÈ�È�n²±Km���/_Kr�L/O�¯L/±?�µr�L/²�¯L/¢K�¶¡

ª�W�«L��¾,n�ª�¶±Lyq�qm�¬¸±?È��¾r�VyK�°¢®��K�sK½°�³q��|/lS�³�µmr/¡�µr�L/²�«Æ�K
ª�¶±Lyq�qmÈ�±�Kq¾t��qKr��µr�L²��r}È�n/²·m��µqL/�±�N/�Ll��«n/��L/O�¶/¸_K´�qm�r/¥

´y�sK�µr�L²�VOL_K×�/}�¯L¥qtO¾,¶��/²c�,r/�±�mq´/�f©L/��¶/O�¶/_´W�¯³n/O¾°�/�ªWÈ�
È�n²²¡�z¡�¶¡È�´¦lyLS�¶O�qmL�È½�K�¯L²ly�¶O½°�r_½¯L�±¾Vz�}�³¾�¾¯L��¶±K´X/~S�n/�L�

®ª�È�n²Xz·-�¶O�hX��wLP��¶±´®±�¯K´²�¾¶�½¢È��ªP�sK¾°�r_½¯L��L®/yKn®gK¾¨��¶/¡�V/yK
L®WÈ�L®ª�×�}¾¶��L_�³�«L±�r¡o�LO�Kq½µL¦�mr¡�U´�m�r�L²�¶O��³×�O´k�¶OÈ�È�V/z±Km�

L®ª��LO�µr�L²�¯K´W�¶¡×�}¾¶��K�LO�LK�mqKn±�Kq/½°�Kr/O�,m´/_³×��¯L/·oK�¯mr/¡�{³n/l
´®�È�L�©K�³×�c´SÈ�Xzy�³È�±LPÈ�mL�X�K×�/}�¯L/±K´_¾,¶���qL®/}s³q�«Æ/�K�¶/O�«Kn/�K
mr¡��K�qm�¶d±?/½°�ª®�/¾UL�/±K³qÈ�/��L/�WKÈ�,n/X�K�c´/S�wL/zgKÈ�/O�³È�·L/²SÈ�Kr/O×�� �

�±�N�LlµqL�s�¶¡�VyK�r¥¾¶²�KrO�Kq×�sr/y��r�W¾°�L/·q³LO×�/�¬·Kr/��³KÈ�L®±/½n��� �
½L�KrO�VyK�°¢®×�®·���hW¾°�´¦lyLS�¶O�Kq�L®ª��,�n·È½�½L�µs´/?�³�qL/[?�n�±�L/·×�

r_½¯L�L®±½n²�´¦l/yLS�«n/��Uq´/��qm�¶¡È½,�V/z~±�n/·K´k�r/®[�¶/O�¯L/±?��Kn/·K��� �
K�¯L®·½,«L�K�V¸_�¶O½mL`�Kr/O�V/zO�°/O×�K/½°�ª®�/¾UL�/±K³qÈ,�hX��wL/P�/¾¶�/krO�³È�� �

r_�¯L¥qtO�sK½¯L�n®gK��L®yK¾¨��LO�Kq¯mLXyr��K½®¾¨�®/yqÈ�¶/O�N/X¢�n/®gK��L®/yK¾¨�� �
n//®gK��l//}�¶//O�ML//�k�³�µmr//¡�U´//�m�µr�L//²�¶//O�,�//`±�qm��L®//yK¾,¨�«Æ//�K�� �

¶//ª·LP�«m´//®±��¶//d±?�sK�´//y×�¯L//±?�r//~X²�,n//}�W´//�È�sK�N//±L_�wL//P��hX�//¾¶�m´//O�� �
¶¡�È�´¥½n���L�?×�}´·¾qL�°�®±È�¬±K´W�LO�´W�µr�L/²�¬²/¡��°/�¶/O�Kn/�×�´/W�ur/©?×�
«qKm���§L±L¡��,]³rO�¶zy´������� �
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ʶ	ʴ	˨ʹ
˨ĂŀŊʭĔŎ˨āïĚċ˨´ʭńŊù˨˨

{³q�¶/ª®_�sK��L//·×�Kq^/½�¶/�r��qm�°//·o�§r//X²¡�L//·×�//�Krh±K,È��W��r/W¶//¾��sKr//OK�³
�L®X_KÈ�VyK��K�LO�¯L±?°½�S�¶O�qL¡¯K³r¾�³�µmr¡�>L�©K�Kq�V�©Ll�UAr_�m´k��qm�Kq�¯L±?

zr¾�n_×n½��qKr�È�n²·m��/z×r¾�KqKm�¶/¡×�n±K¶/~½�³q�³�U³L/�X×mr/¢½�L/®Xt½��sK
VyK�¶X}p¥��nOÈ¸½�n±K�¶¡�VyK¶~½��W�qm� 5̄ Lz±K¶¾�n±K�LO¶~½�L���qm� 5̄ Lz±K×�/zO�sKr/OKqL¾�

[BW�³�VyK�U³L�Xr¾�Kr}�½�±t¾�n±K��´±�rO¶~½�±�qL¢±K�¨OL�-Vz¾�KrOL²O°½��>L/��K�m³q³�L/O
��¶OL�×�n²®WAr_×�n±K�,sKrOK�³¶~½�n±K�sK�¯L±?¶~½� ½�mL��´��×�n±K�¶O¶~½� /½���/6 ªP

�L®X_K�r¦~²¡�³�§L��È�nPW¨½�n/}�n/·K´k��/krOÈ�{³q�sK�L/·×�KmL/`½�n/²®WAr_×��qm
sK�n²WqLP��mKr�K�� �

�©K��³rW½^�³�>L/�©K�K/½u´©´In×�L/·×��©L/l�L/O�¶/�L_��{³q�¶/ª®_�sK�L/·×��>L/�©K
n²®WAr_×�KrO×�,V�©Ll�³rW½^�K�>L�©K�³½u´©´In×�L·×��sK�¶/¡�V/yK�¶/�L_�L/O��©L/l

´y×�r_½¯L�L·�S�¶O¾¯K³r�L��K�³×�/�§L/®�K�m´kÈ�m´/}��K�¶/XP©K/½°�³q�N/©L��qm�{/½ �
§ÅnXyK�ª��È�³��r�È�SÈ�q½t×�È�m´}���«Æ�K�LO�¯L±?K½¶¢²�/krO�LO�V�©Ll�³��KrX�KÈ�

±K´�¾°�Kr}�³½���¬ªz��g�¶�L_½ �S�,VyK�n±³r¸}¾³r¯K��g�¶O�qKmK³�Kq�m´k�Pª�È�/½L�
Pª��V©Kn�È�z�qm�³�µmr¡¾r��qKr���KrX�KÈ�n²·m� 

M��rhW½ �ULyLzgK�³�¦±K¾µt�L·×��l}È��XlP}´k�wLzgK�>L�©KÈ,�´~W½��Kr/O×�
yq�LW�¯m´O�¬·�qL²¡�>L�©K�,´ª_�¶O�³q�V¡rg¾¯n���´�¶/O/¾,V�´/~W½���V/yu�°X/}Km�¶/O

rhW�,Uqn�½ �´_�«L�X±K�xg�³���K´�È½��³L�±½r�¯?��¯?�¯K´/W�«Kn¡�r·��L/W�n/±qKm�Kq
L��K×�r_½¯L�z�qm�Kq¾r�n²®WAr_×�Kr/O�³�µmKm�qKr�×�/yq¾¯n�L/¸±��n/·�¶/OÈ½�LS½n/²P�
n²²¡��·� ¶XP©K¾µL¦d�sK��n·�L¸±È½�qm�¶�r��L·�L®±³qÈ½�®±È�m´}�LW�µqK´®·�x/g�|/���³�
yq¾¯n�qm�S¾¯K³r�µn±s�,n/±L®O�sK�K/½°�³q�µuK³�L/O�Kq�¯L/±?�K×�n/·�¯´/d®·��n/·�,ÅK³��

³�wn�����qm��SÈ��m´kÈ�n²±L~¡�� �
]��L·mKn//K�>L//�©K×��È//P¾��L®gV//½���mKn//K�³È//P¾�È//¢½�pS�q´//K�sK¶//X�r½��qm�µn//}
L·s´?×�mÈ²½�·L/¥�LK�,VyKÈ�/®·°¾�¶/O�³�¶/X�r¥�qKr/��µmL�X/yK�>´/y�mq´/�r/A��¯K´²�
qKtOK×�KrO×�rhW ½�n²®WAr_�>L�©K�³×�S¯K³r¾�r_¯L½�×L·�/�Krh±KÈ�/yK�mq´/�qKr/��µmL�X

http://www.jikm.isca.ac.ir��
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È�mr¾¥��K°½�S�,¶©´�¯K³r¾�r_¯L½�K�¶O�Kq�L·n¾�K¶¢²½�L®g�mq´V½��qKr/��n/±³Knk�¶_´W�³
�µn±s�¯L±?�qm�Kq�V�©Ll�Uqn��³�µmr¡�q´z_�,V�r¥�n²·K´kÈ�n²¡�� �

m�sKµL¥n½�K�,¯LyL²~±K³q°½��¶©t²�¶O�V©Lg ½�O×qL®¾�/±K³qÈ�/�ªWÈ��L/O�¯?�sK�³�µn/}
�l}�§ÆXkK�¯K´²�V¾�X_K�n��L/®È�L/½�L/yÈWLS´¢½�psychopathy��µmr/O�«L/±�n/±K��K°/½�

±´¥L±´¥�¨K´��LO�¶¸_K´�qm�VyK�°¢®�§ÆXkKÈ�¥n/±s�qmÈ��¶/¡�n/²¡�mKn/kq�¯L/z±K
È¢½��r��UK>L�©K�,r�±�mq´�¨K´��sK¶�×K�[BW�VhW�Kq�mr��¶¡�VyKr¾��³K�³�µmKm�qKr��m´k
�¶O�Kq ½�OqL®¾�±K³qÈ��l}�³V¾��L®X_K�n�È�n/PW¨½�/yK�µmr/¡V��¶/�r��O´/k�¶/O�L/·È�

È�n²±Km�ÆXP�¶/¡¯L/½�/�l}�§ÆX/kK�¶/OV¾��L/®X_K�n/�,È�Kr/O×�L/·qLX�q×��³�V/yqm
m�VyqmL±¯Kr¦½�®·KÈX¾�L�¨½�¯´±L��sK�³�µm´P±�S�L·×³r¾�®±È�n²²¡��XP©K¶�LOn½��¶/¡�mKm�r¡pW

mr//¢ª®��¶//±´¥r·×�±K´//��³��L//®X_K��Æ//k�¶//¡°¾�±��//ª��n//}LO�¯?�¶�´//�´V//z¾��³� �
ªL�°¾�¯?�®±�KqÈ�¯K´W�qKm´krO�¶O×�/±K³q�UÆ¢/~�sKÈ��Z/hO�¨/h�¶/¢ªO�,mr/¡�¬¸X/� �

±Lz¡�¶O�r�L±�LÈ�m�¶O�¶_´W�¯³nO�¶¡�VyK¯Kr¦½�n±K�,¯L/±?��´�g�³¶/~½��©L/l�Kr/¥×�
³rW�Kq�m´k^½�·�LO�³�µmKmr��MLO�¶d±?¨¾��V�©Ll�n}LP±�¯L±?È�n²²¡��WK³L®yÈ��,¯KqL/¢®·�³

����,����������

ʶ	ʵ
˨˫ĚŖý˨ŗ˨˫ĕʭŀĄğù˨´Řğ˨ĤÝä˨Ï˨ěùŏùŗĚŞ˨ŔŃĚĿ˨ʭŕ˨ ˨

m��´±½r¦�Kr_�sK½¬�L·qLX�q�³×�OL¢WqKÈ�¶/�r��qm�/krO�V/yK�°/¢®�¶/¡�L/·È��V/hW
Kr//_�¯K´//²�½¶//�r���L//k�¶//±�³�«L//��¬�K×�S�¨//OL�¾¦//¾r×�n//}LO�³�//krOÈ�m½r//¦�n//�L��� �

¯K´²��¶±Lr`�qm�±K´�¾°�m´_´�,n/}LO�qm�N/©L��>´/y�µmL�X/yK�³�µr/¸O�/~¡È�S� sK/¾¯K³r�
r�W½��m´}�� �

¶�r��L·×��Krh±KÈ,�¶®���L·×��sK�Kq�m´k¾¯L�y?�mKr�K¾N�m½µn�/½L�/y?��r/��qm¾N�
�MLlX±KÈ�n²²¡��KrO�L¸±?×�Kr��qm�¶¢±?n²½�ªPWÈ�¾�LX±�¶O^½�O´ª�È��Vym,n/²OL½��¶/O�«Kn/�K

BW°¾�±×L·sL¾��³�µmr¡�N�LlL½�KrO×��¨gÈ¢½�/yLyK�ULKn/�K�³K�UÆ¢~�sKÈ��«L/`±K
È�n²·m��·L¥�¶XP©KÈ�±sL¾�L½�ª¢~È�KrO�L¸²W�³�µm´P±�qL¡�qm×�Kr/_K×�n�{³q¯´½�×sL/y�

±?�¯³nO�,N�Ll�qm¶¢�r_�qm�³K¯L½�±�¶O�«Kn�K�,n}LO×sLysL¾�L½�r�?�¨¢~È/²½��³�µmr/¡
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±�m´kt¾�S�qmÈ�BW°¾�/�r/O�«L¥�¯?�¨g�³È�n/±qKm��·L/¥È�ªPW�N/�LlÈ/�¾��>Æ/k�qL/cm
yLzgKÈ�¯?�wL/zgK�«Kn�³�VyK��³K�¯³qm�¶/¡�mqKm�Kq /½�L/_×�©L/kÈ��³�mqKm�m´/_³

·b¾�t¾c�®±È�n±K´W�n²¡�rS�Kq�µr�g�¯?��r_¯L½�×L·�Krh±KÈ��K��~¡�LO°½��m´/_³�qm�>Æk
rW�¶O�«Kn�K�,N�Ll¬¾�n_�¨¢}�³�µmr¡�¯KrP_�³×n½�¥n±s�sKÈ�/S�Kq|¾�³q×��qKr/��³K

È�n·m��¥n±s�¶¡�µn}�Mp_�mr�È�n_n½�n�Kq�m´k¯´½�r_¯L½�È�,n±Km��¯Kr/P_�wLS�¶O
L½�¥sLO�wrW�sK¥n±s�¶O�V~È�¯L¸_�,¶X}p¥�OÈ²¾�ªP�È���¶/O�VP/z±�³�¶X/}Kp¥�qL²¡�Kq�m´k
?µs´�×L·�n_n½�pSKr½�È�m´}��n�¶XP©K¯´½�sLy×�È�n/±K´W�L/��K�L/O×�L_�,ML/�©K,µL/¦½�

��L��UL�LPWqK�,ULzª_�qm�V¡r}�µsL_K�,VL�K�s´`�,§´SÈ�z²_�³,È�BW°¾�²KÈ/X¾��³
mqK´×�¥�Uq´/��¯?�L/O�¶OL/~mr/¾��/_�sK�x/Sr_�¶/O�N/�Ll�Mp,¯L/½��sK�«Kn/¡�r/·
L·qKtOK×�n¯´½�sLy×�¶O�r·K�¯K´²�È�n²®Wqn��n/�¯LXym�qm¯Kr½�r_�¯L/�6 ªP�³¯L/½�×L/·�
�Krh±KÈ��qKr�È�mr/¾¥��n�qm�¶/d±?¯´½�×sL/y�qKt/OK�µmL�X/yK�,mqKm�mrOqL/¡×���Æ/kK�sK

r_�«´®��¶¡�VyK¯L½�×L·��Krh±KÈ�/�n²r¸O�¯?�sKÈ�-n±´/}�¶/O�/�§L/\�¯K´²�È�¯K´/W��¶/O
L¸OV¾½�KrO�¶¡�mr¡�µqL}K×�¯LOr¸�¶O�,mKr�K�Mp_�L®±È½�L½�®·¯L�qKtOK��ÆkK×�� /z®X
È�m´}�K�LO�LW°½�L®±�qLX�q,È~½�P�Ll°¾�n�Kq�m´k¯´½�n±K�³�µmr/¡�¯LsLy¶/~½��Kq�¯L/±?
�W¾¾r�n²·m�� �

K�qm�¶XP©K½u´©´In×�L¸O¾½,V�¶/O�L/K�mqKn/±�V©L/�K��Æ/kK�¶/©´��qKt/OK�¯K´²�×�Kr/O×�
n_�mKr�K�Mp_½n��qKr��µmL�XyK�mq´�¯LsLy�¶OÈ�¥¾mr�µq³m�qm�³�L·×�}s´?È�L¸O/¾½¯L�

±¾t�¶O�,�ÆkK�¶O�r·L�W��¯K´²�½ �ªPW�¬¸�qKtOK�³�{³q¾�È�¡BW/¾n�/È�m´/}���{qKt/¥�qm
½¢È�¶zª_�sK�L·×�ª�hÈ�ªPW�{³q�¶O��_Kq�¶¡�¬·¾��/²c�VyK�L��K¾°�V/yK�µn/?����L/
LO½XzÈ�Lz®·�LO½¶�r�³�L·ª�h�³�«m¾°�Xy³m�er�È�rO½t½¬�L/±�0Å´/�K�§³K�¶ªgr�qm�³È�

m�sK½°��¶O¾¯L�±¾q³L½¬�´¦±�³¾½¬�c�¯Lq´�²�¶¡¾-Vz�xS�sK�}�Kq�L¸±?�¶¢±?¾¶X���V/Ph
mr¡½¬�½ �L���¶��m½n�L®±�sKrOK�Kq�m´k¾½¬�������L®yK¾ªÈ,�����,��������� �

q´Xym��P�×�L¸O�¨/�h�¶¡/¾½¯L�S�¶/O/¾³r×�O�sK/¾V�L/��§n/�©K�r/·�-V/yK�µmr/¡�qm
L¸O�µmK´±LkÈ½�LO½n��¶O½ �mt±�¯L®ª/z�µmK´±Lk/½ �m´/}��K�r/O/½°���/ª¢�L/¸±?�wL/yK

È�n±´}�½ �LyL²}�m´k��Kr�K�qm�Kq�¯L®ªz�µmK´±LkÈ½�{³q�LO�³��L·×��¯L/±?�LO��ªXl

http://www.jikm.isca.ac.ir��


����

 

 

�´
�´


�

yL
²}

È�
¶�
r�

�L·×�
�Kr
h±
K

È�
�qm

�¯
?�V

zO
qL¡

�³
�

µm
L

�
��
�

��
�¯
´±L
��q
r¢


�����

n²²¡�qKr�rO�¶�OKq��K�¯´c�¯L±?�µL¦±�sK°½���L/��¨IL/z�LO�{³qÈ�/�qmÈ�,mt/¾?��§L/®XgK
t�K�Kq�Mp_K|½�È�n·m��K�qm°½�VyK�µn?�q´Xym���L¸O�0Å³K¯L/¾½�/�L/WÈ�n/²±K´W�LOn/½��qm

m�mq´°½�ªPW�m´k�¾�L®±,n²½�±L[�0L¾�L¸O�µmK´±Lk�r·È½��LO ½�®��¯L®ªz�µmK´±Lk¶±L®¾��«r/¥
¦Omr¾�´XO�LW¯K�m�¶O�VPz±�Kq�¯L±?�r�±°½�L¸OÈ½�O�{´k°¾�L®±,n²½�L/¸O�µmK´±L/k�r/·�L\©L[È½�
LOn½�/¢K�n/g�ry�LWL/�³�¯L�½�©L/¢W�³�¾�mÈ/²½�n/²·m�«L/`±K�°/zgK�´/h±�¶/O�Kq�m´/k��
��L®yK¾ªÈ,��������,������ �

KrO�¯L±?×�O�o´�±¾rX~�¾¯L�KrO�³�«mr×�Kr_K×��m¾��n�{³q½¯´�sL/y×,��¨�L/~�sK
±�mq´¾sL�K�sK�³�µmr¡�µmL�XyK�«mr/½°�µKq�n±K½¶/~��W�Kq�¯L/±?/¾¾r�/È�n/²·m��/�È��q³n/�
¶L±�K×�L¸O�¶²`©�¶O/¾½¯L�r/½¯K´�µmq³?�n/±K���S�q´/�²�¶/O¾V�r/~�m�qm/½°�L/¸OÈ½,�½/¢È��sK
y¾VyL�L·×�/Xg�¶¡�VyK�¯?�LÈ�/²¡�{Æ/W�q³n/�®©K¾¬�_³r/¾°�m/½°��sK�Kq�>L/¸O/¾¯L�

ª�L~�¯LPgL�È�r\¡K�LO�¶¡½V�«mr/�qL¡³r/y�,n/±qKm�°/�¶/ª®_�¯LPgL/��¶/±Lk³qKm�L/·�
MLlX±K�²¡¾¬����L®yK¾ªÈ,��������,������ �

r¸O�³�µmL�XyK�>´y~¡�µÈ�¶�r��qm�/�qL®/~O�V±´~k�sqLO��Kn��,L·È�m³q���V±´/~k
¶�r��K,×��´±È�L®W�sK�U³L�XÈ�V±´~k�L²_�³�L/·UL/½�V/yK��K�qm°/½��,V±´/~k�sK��´/±

O�¶d±?È�¶±L®gq�±LOr�È�È�,m´}�±�¯Lz±K�°W�³�¬z_�L¸²W,Vz¾��³�¨/���,¯K³q�³�e³q�¶/¢ªO
m�,mrk°½�K�³¯L®½�±�³Kt¾�±LOr�È�µn}��UK>L�©K�LO�³´/}�t/��³È½�,L/·�¶/}Å�¶/O�Kq�¯L/z±K�K×�

OÈ�µmKqK�nPW¨½�È�n²¡��K�«L®WK�sK�xS°½�Kr�,n²½�¥mrO�¶O�Kq�¯L±?È�¯³t�K�³�¶X�r¥��LO�,¯?�rO
KmL`½�OÈ�È®�±�×L·��L®X_KÈ�¯´±L��³�Xy×t¾�,L·�s¶²¾�V±´~k�L·×�/�®_È��L/®X_K�³È��Kq

�¬·Kr��¶�L_�qmÈ�n²²¡��y?N¾�×L·�¶�r��qm�V±´~k�LO��PWr�sK�n²WqLP��L·� 

ʶ	ʵ	˨ʴ
˨ŗĚăŰĊ˨ĕŘēĤÝä 

//y?�¶//ª®_�sK¾N�L//·×�¶//�r��L//·×�//�Krh±KÈ,��>L//�©K�³�¶//�L_�qm�¯L//±?�¯mr//¡�m³n//h
±´¦®·L±È�L¸±�qm�³�¶�L_�mLg?�LO�¯L±?½,V��rW¾N�ª®��«L`±K�¶O�¯L±?¾UL�L·×�qLhX±K×�/½L�
~¡m´kÈ��KrO×�yq¾¯n��Kn·K�³�V�r��¶OÈ�VyK�¯?�n²±L��¶O�q´��«´®��¶�r��L/·×��n/²±L

�°zh©Kn®gK�³�|�Km½L�L¸O¾½V�·L¦±�¶¡È��¢W¾r×�m�³�¶X}Km½¯Kr¦���/ª��V©Æ��qm�Kq
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È�,n²±Km�O�mKn�XyK¾rX~×�Kr/O×�/²c�«L/`±K¾°�L/·qLX�qÈ½�S�µqL/Oqm/¾¯K³r�L/��K�³×��¶/�r�
n±qKm��K�qL²¡�qm½L¸²�È�¯K´W�¶�r��¶O�L·È½�n²±L��/y´�µ³r¥¾�È�/OÈ�/WÈ��µsK³qm�¶/�r��,wK

�¶//�L_�,V//~¸OrW?//½,w´�r_//½¯L�//}�«³?¾r²½¢¾,´�±qL//¡�¶//�r�È�//½L��¶//O�«´//y´�¶//�r��¶//O� �
mr���y´W�-¶¡�µmr¡�µqL}K�µmK´±Lk×�ª®·�¯?�¯K´²��LO¾¯´X�LO½¯r�rP·Kq×�/È�n/}��L/O�¶/¡

¶�r��¶O�¯L¡m´¡�Mp_��´`W�³�m´k½t�µm�¯L_�,¯Kmr¦±K³q�mK´��¶/O�Kq�¶/dO�r/zS�³�rXkm�L·
VkKn±K�r�k�� 

ʶ	ʵ	˨ʵ
˨ŗĚăŰĊ˨ĕŰęùěíĚâã˨˨

m¦½rqKs?×�L½�mr¦½~¡,È�/y?�³�L·mr¦/}�¶/ª®_�sK�,wn���Kn·K�LO�¬¸±?N¾�×L/·�
¶�r��L·×��Krh±KÈ�VyK��K°½�m�¶�OLy�¶©´�¶²½r½�/�¯?�¶/ª®_�sK�³�¶X}KmÈ�¯K´/W�qL/W�¶/Oj½�

OLO�¶�r�V/¾�mr/¡�µqL/}K��L/�©K�L/O�¯L/±?×��¢W�UKmL/�X�K�³�q³L/O,×r/¾�S¯K³r/¾��¶/O�Kq�m´/k
±Ån¦²yÈ�OÈ�¨/���n/PW¨½�LX�q�³�µmr/¡L/·q×�`�È/P¾��¶/O�¯?�sKqL/¥mL½��-V/yK�¶X/}Kp¥

¶O�L�³�µqLOqm�¶±´®±�¯K´²��½�OLO�¤²_È�L·�V/yK�µn?�¯L`±s�qm���©K´/g�¯?�qmÈ��sK�¶/d±?
��,m´O�MLO�MLh�KÈ�¢W�¯?�rO�Kq�m´k�q´�©K¶¾�±Lyqµn¾��ir/��³�qK´/y�¯?��´/®`�n/�O�³

¯Lk��n©Kr�L±�µmLXyr�°½�µL}��±�Kqt¾�¦Xymr¾�n±m´®±��©³È�X�³È�r�S�Kq�¯Lk�i|¾��ML/²_
¸}n¾��ª�n®hÈ�±L`±s�V`gÈ��qL/[?�n/±mrO×�X/z·�sKÈ�®_�³�µmqKp/¦±�³K�/¾��V/}´¥

q�Kq�|±nOt½�qt½�S�¶¢±?�LW�³�n±m´O�µmrO�³�µm´®±|¾�¸/}�ML²_n¾�ª/zW�¯L/_�n/yrO¬¾�m´/®±����
±�ry�rO�³�µm´®±�Kn_�¯nO�sK�Kq�L¸±?��´®`�ry�¶¢±?�r�Xlµt¾�L·�«LO�qm�³�µms�L·ry�L·×�

L ±̧?�PO�q³m�sK�UKr�g�¶¢±?�LW�µm´®±�sKr�ry�Kqn²²¾�n±rO�UrP��³��±L/`±s,È�OÈ�,L/W���������¶OL/~
L²_UL½�OLO-V¾�L²_UL½�L²_�,|�KmUL½��´�¶¾�mLOL²¥¶½�Kr_L�qm×�k�¬X�·�¯LXzª¥¯L/OL¾�

L²_�,¯Kr¸W�¯KqKnyLSUL½�L�´yLW�qm�°zh©Kn®gK�¶�r�×��§Ly�����L�±�³½r��¯?È�n}LO�� 

ʶ	ʵ	˨ʶ
˨ŔŃĚŀă˨âőùŞĜã˨˨

g¾UL�¶�r��L·�rO�K½mL`�¶�r�W�m½²È�³��L®X_KÈ�qK´XyK�-VyK�K�sK½°�³q��m´k�{ÆW�«L®W
²¢�K�¶�r�W�rO�KqÈ�qL~�LS�UL�ÆXkK�rO�³�µm´®±��r�×�È�n²¡��WqL/P��¶OÈ�m½,r/¦��¶/�r�W

http://www.jikm.isca.ac.ir��
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L/¦²·È�//�s³r/OÈ�n/²¡��r3��r/O�³�n±´//~±�¶/X�r¥�r/�±qm��L//�WK�³��L/� 5³�mqK´//�¶/¡��³�L//·
�ÆXkK�L~�LS�L·q×�¶O�,m´}�¶±´¥�K×�S�¶¡¯K³r¾� ½�m°½�K�m´_³�LO¯L®½�Kn/k�¶/O�°X}Km×�

LX¢½�S�³×³r¾�S�sKrPL¾�¶ªP��³�MLX¡�³�K×��,n/gK³r¦½n/¢½��¨/�LO�¨/·K�³�r�L/¡�,µKr/®¥�Kq
n±qKn²TO��¾ªyr¾,¬�����,�]����,������� �
¶O��§L\�¯K´²�È�¯K´W�¦±K�¶�r�W�¶O¾t×�L·×�X`g�°®`±K/¾¶�/¾¯L�®ª/z¾°�µqL/}K�mr/¡��
L¸±?�LO��n·�sLyr¦~²¡×�¯L±K´_�/}¾�È�r/O�ª�/¾¶�¨/·K�V²/y�³�UL/yn��,¯L/±?��¶ªJ/z

¶O�Kq�V�Æk�³�VLK�´©³K�¯K´²�½V�²d®·�³�§³K¾°�Kr_L/×�L_�N/��½µL/¦��Kq�V/�Æk
¶O�wLzg�¯K´²��rW½°��qKr��¯L±?�¶ªJzÈ�n·m��K½°�mr¦},�n±K½¶~��W�Kq�N�Ll/¾¾r��³�µmKm

m�°X}Kp¥�qL²¡�LO½r¦�X�K�§´�KmL�×��L®X_K�f©L��³È,��¶O�Kq�³K½ ��¨/·K�n/�� 5r¦~²¡
nPW�V²y½¨�È�n²²¡�r�²��LW×�KrO×�¦±K�¶�r�W¾t×�n}LO�� �

ʶ	ʵ	˨ʷ
˨ĕ˨Ě÷ʭĸģ˨ʭý˨ĂŀŊʭĔŎŰŒä˨þŕĘŎ˨ŗä˨˨

krO�qmÈ�³rW�,mqK´½^�r·L��mLz��³�OÈ�n²O�³�qLO×�,L·�q½¶/~�qm��Kr/�K�³��Kn/·K�
n��m½²È�¶X}Km�³�KrO×�¶¢±?�rIL�}�m½²È�³�P·pÈ�Kq�mL±½µn�,n±qL¦±K�µs³q�qK´k×�/²ª�È�
½L��~¡�ML`g�³�n²±L�¯?�³rW�Kq½^�È�-n²·m�¶O��¶±´®±�¯K´²�È�¯K´W�/y´�µ³r/¥�¶O¾�È�

BTS�³r/W�qm�¯L/±?��Kn/·K�¶/ª®_�sK�¶/¡�mr¡�µqL}K½^�¬/·�Kr¦/z²_È½,��W/¾¾r�/z²_¾,V�
~¡m´kÈ,�m�³�V±´~k½r¦�mK�rIL�/}�LO�V�©Ll�,¯?�LO�¶OL~�mqK´/½¯L�/¸©KÈ�·Kp/�³�N

®yqÈ��VyK�LS½µL¦��L_�,�r��mK½¯L�³�,N·Kp�������� �

ʶ	ʵ	˨ʸ
˨ĕʭĨĄŃù˨ĕʭĠĿã˨˨

mL�X�K�mLz�×�Uq´��L·×�´¥L±´¥±È�qKmrP·Æ¡�,µ´}q�-¨L}�¶¡�mqKm×,��,wÆXkK
qK´k�V±Kq×,���UKmqK³¾r�±´±L�È,�´/}�§´/S�,¯L/z±K��L/cL��,qL¢XgKÈ½�sL/y�§´/S�³×��³

·L¥�¶¡�,¯?�LO�¶OL~�mqK´È�/krO��y´WÈ�/�r�¶�L/·×�/�Krh±KÈ�q�¶/L±rO/½t×�n/³½r½V�
È�n±´}��K½°��®_��n·�LO�«Kn�K�q³?×��³�µn}�«L`±K�¯K³Kr��m´y�³�U³r[O¾rX~��|}´S�LO

mL�X�K�ZgLP×�m�³½²È����hÈ�m´}��� �



����
��

��

www.jikm.isca.ac.ir��
 

�§
Ly

¬`
²S

,�
µq
L®
}

�
«³
m

,�
¯L
Xz

s�
³�t

¾½L
S

�
��
��

��
�È
SL¾
S

�����

ʶ	ʵ	˨ʹ
˨ŃŦēù˨ĕʭĠĿä˨˨

�ÆkK�nyL�È�µmL�XyK�>´y�³�L/·×�/z²_,È�È/¢½�mr/¦½�¶/�r��mL/�OK�sK�L/·×�/�Krh±KÈ�
VyK��¥�sK�xS�¯L±?´}t��¨gKr�¯n±KqpÈ½��¶/O�Kq�³K�mL/®X�K�,N/�Ll�°/·o�§r/X²²¡�³

_´W�¶//�r��L//O�³�µmr//¡�N//ª_�¶//�r�UL//¸¾�wn//��L//·qLX�q�,L®±×��È//�ÆkKr¾��>´//y�³
µmL�XyK�L·×�z²_È�S�sK¯K³r¾�¸_�qm�³��³r~�KqV�·L¥?��qmÈ��µ´/ª_�V�r��Nz¡�³
K�µmKm°½�S�¶O� ®¡�N©L��qm�Kq�L·qLX�qmrP~¾�´²���Kn·K×�K�¶�r��>L�©È�-n/²²¡�¶/O��¯K´²�
�¶±´®±È�¯K´W�r¡�¶O¬½�²O�,r¥qs¯L¾�qKp¥��¶�r��²�LO�¶yqnÈ�V�r��µKq���¶/¡�mr/¡�µqL}K

³rW�|}´S�qm^½�´²�,V½�r�sK¯Kn/½��qKs?�mq´/�Kq�¯L/±?�³�µm´/®±�µmL�X/yK�>´/y�m´/k
z²_È��qKr�È�mKm��³×��§Ly�qm������n}�«Kn�K�LSµL¦½�´²��V}Kn¸O,×�������±�³t¾�/È�¯K´/W�

�¯³qL//·�¶//O�q´¸//~�,qL//X¡K�¯Kn//��¶//�r��¶//OÈ//¾h½��sK��r//��µmL�X//yK�L//O�¶//¡�mr//¡�µqL//}K
OKp_V¾�×L·�z²_È�¶L±rO�qm�L·×�¢~W�LO�³�m´k¨¾�«rg�Kr/y×�¶±L/yq�³�¯qn/�K×��¯mr/¡
,¯?�qm�SÈ�¯?�m´O�LW�¨¢}�µsLW�³�W³L�XÈ�sK�³n¸½V�³�V´¢g�«L/K�n/¸×ł�¶/O� Kq

//�r��«mr//È�³n//¸�³�µmr//¡½V�¶//O�Kq�r_�¯K´²�//½±LÈ�Up//©�´_½¶//±L�³�¶//�r�¶//±LPª��³�
x¢y�q´h��r�È�n²¡�³�sK�¨¢/}�¬/ª��X/y¾t×�³�V©Kn/��¶±KrX/z¥�q³m�L®±/½n��n/®h×�

}´·¾,qL�����,�������� �
¶O�q´��«´®��K�¶/O�µn}�Mp_�mKr�K/½°�¶/�r��[B/W�V/hW�,L/·¾r�µs´/?��L/·/½L��¶�/yK³�¶/O
L·qLX�q×�¢~W¾WÆÈ,���³r~L±��OK³q�qLX�r¥È�-n±´}�O¶��¶±´®±�¯K´²�È�¯K´W�¶O�mr�×�¶O�

«L±�²_Kq¾|�,´}4K��mKn�W�,§Ly�^²S�Un�¶O�¶¡�mr¡�µqL}K��±m�ryLWry�sK�Kq�r�±�qKt·/¾L��qm
�´}K�£qtO�¯´®4¡���r?�qm½L¢�n±´}�¶P�Kr�§´�~�³�µmKm�¯L¢yK���rz®·�L¸±?½L��µmK´±Lk

¶O�³�µmr¡�L·q�Kq�m´k�´�q�L��K�LO�µK´l©m×�z²_�¶�OKq�¯´®¡È�mm³n/h�³�¶X/}K½XÈ��qm
                                                           

����¯´®4¡��¡KrX}K�V�L®_È����qmµny��¬·ms´±¾mÆ×�mn�X�¯Kr¢�X×�K½°��¶/¡�n/±mr¡�er��Kq��´�´
¥n±sÈ�¥mK´±LkÈ�LO½n�¨¢}�LO�L·×�¡KrX}KÈ�¥n±s�rWÈ�L_½t¦½°�m´}��K�qm½°�¥n/±s�sK��´/±È�¡KrX/}KÈ,�

n®·�LO�¯Kmr�³�¯L±s�¶®·½r¦�S¾¯L®�´/}L±sÈ½�/�®_�¶X/ymÈ�/¦®·�³�¶X/zOÈ�r��¯KqmL/�³�qn/S�¯L/±?¯Kn/±s�� �
��L®X_KÈ�n²}LO��rX®¸½°�±´²¡�¶±´®±È�K½°�¥n±s�sK��´±È,��¶±´®±�¡¾�W´/P��IKr/yK�qm¾¨��V/yK�¥/¾,t±n�
����,��������� �

http://www.jikm.isca.ac.ir��
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K½°�µqLO�n²X}Kn±��r?�sK�]KrkK�sK�xS�´}4K½L¢��ÆkK�mLz��Vª��¶OÈ,��¶/O�µL/�¶/y�Un�qm
���/·�L/K�mKm�VL�K�VyK´kqm�¯L¸_�q´~¡¾b�³�V/L�K�L/¸±?�sK�«Kn/¡×�pT±�Kq½¶/X�r��³

³q�sK�«L`±Kry×�qLcL±×��§Ly�qm����z®}È��V/~¥sLO�¯LXy³n²·�¶O��,´/}4K����,��������
³×�OÈ�qLO³n²O×�z²_È�±KrW´¸}�³È��qL�/}�L/O�Kq�´/²��r�/y�sL/�?�,mr/�³�¯s�¶/P�Kr×��

³rW½^�¶O�¯?�sK�³�µm´®±�m�¯K´²�½°�´}K�½mL�mr¡���,´}4K�����M�-�]����,����� 

ʶ	ʵ	˨ʺ
˨ŗĚăŰĊ˨ĄķùŞĕʭ 

zO×qL¾�¶�r��sK�L·×��Krh±KÈ�K�qm¯Kr½�¯K³q�mK´�sK�,¯L¸_�³�¶/O�¯Kmr/¥��¯K´²�È/¢½��sK
¶¦±�qKtOK�m�µmL�XyK�¶�r��qm�>L��K�µn±qKÈ�n²²¡��KrO�¯L±?�¶XP©K×�_´W¶¾�KrO�mKr�K×��µmL�X/yK

K�sK°½�sLy�µs´?�,mK´×�È�-n²²¡�¶O��¶±´®±�¯K´²�È�¯K´W�rgL/y�¯L/�r��¶�r��¶O×��µqL/}K
mr���y´W�¶¡�mr¡×�LS�Kn±LXyL¡�w´©qL¡�«L±�¶O¶½�×qKp/¥�n/}��³×�µs´/?�wL/yK�L/·×�

m´k�Kq�rO��r��¶y�¥¾µL�¯K³q�¯Kmr¥����S¾U´�����µq´WLW�����aqL���L²O�V/yK�µmL/¸±,�
�´W�qm�Kn±LXyL¡�w´©qL¡¾f�K½°�¥¾¯L·L�È�´¥/½n����ªO�L/O/¾¯n�r·/½ �K�sK/½°�¥¾¯L/·L�

¬6·´W�¶O�,°�qm�¯K´k�¯³m�,Ks��6�Lk�UÅLg�,m´k�mr¥L}�¯K´²�È����KqmK�sK¾mL/�r×�/½L�
·L¥?È�m½±´¥r¦È�K½mL`�È�mr¡�¶¡�°�K/½°�V/©Lg�Kq��gV/©L���K³/6 ¾V��¾mL/�r×��«L/±�
µmL¸±�«K����,Kn±LXyL¡����,������� 

ʶ	ʵ	˨ʻ
˨ŗĚăŰĊ˨ŁŦį˨ŗ˨ùĖċäŰ˨ěù˨ˬĕùŘőʭē 

¶�r��L��K�L·×�¶O�³�¶XkLy�Kn_�¶�L_�sK�Kq�m´k�¶/X�LW�¯K´²��K×��¯´±L/¡�qm�,¶/X�LO�Kn/_
qLX�q×�mL�X�K�³×�/�w´/Ph�m´/kÈ�n/²²¡��¶/O�-�K�sL/�?�§´/®��q´�/½°�sL/yKn_×,��sK

�µmK´±Lk�sL�?È�m´}�¶±K´X~S�LW�L·×���L�È�¶O�Kq�µn}�Mp_�mKr�K�´�q�ª¡È��n±sL/y�m´OL/±
X~¥rO�µKq�LWÈ�KrO×��LO�¯L±?È�n±L®±-�¶O��¶±´®±�¯K´²�È�¯K´W�¶O�¯L²ly�´}4K�µqL}K�mr¡�¶/¡�

                                                           
1. Peyot 

2. Datura inoxia 

3. Psylocebe 
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°®��V�©Ll�LO�¢~W¾¨�,µmK´±Lk�µmK´±Lk�Kq��±L�n}q�³�S¾V�r~�¯Lz±K��r�È�/È�n/²¡��
³×�È�n½´¥:�SKry�°�Vz¢}��~��¯´c�,¬�~��qKn�r��LÈ�mq´/k���§m�]K³msK�sK�°/

}´kÈ����´�]K³msK�¯´c�,«qKn±È�m´}�/~Kq?�³�UL/P[�´/W�¶O�³È�/®IKmÈ�/È�n/~lO��³
®·�r�k¾°�VyL_���¶O�´W½ �sL/O�MLP/yK×�/�KqÈ�/È�´/}×,�/}�L/O�´/W¾JÈ�X/yÆS¾¢È,�
�´²�È���±L��¯Lz±K�¶XkLy�Vym�³È�´}×���,´}4K����,��������� �
}4K}LS³r��qm�´È��³�¶X}Kp¥�rWKr��LS�µmK´±LkÈ�´¥½n��dO¶�LO�L·½n��¶X}Km��ª�W�¯´®¡�¶O
n²}LO,�L·qmL�³�qnS�¶O�¶±��n©K³½°��L¡�µsKn±K�¶OÈ�µms�qr��m�,n±K½r/¦�/®±È�¯K´/W��L/¸±?�¶/O

n//²²¡�n//yL��Kq�¯L//~±Kn±sr��¶//¡�mKm�µsL//_K��V//OL�q�¯L//±?�³��¯L//~±Kn±sr��¶//O�Kq�UmL//zg
È�n±s´?���°X}Km½ �qnS�³�qmL�sK�r�±�±K³qÈ��L±r�k�VyK���,´}K����,�������� �

ʶ	ʵ	˨ʼ
˨ˬĕʭŀĄğù˨´Řğ˨ʭŕã˨ŊʭŎä 

�®_�q³?×�S�¶±L¸O�¶O�§´S¾mrP~�Kq�¶ªJ/z�,¶/�r���Kn·K/½´/yr�³�^È�¶/�r��qm�L/·×�
�Krh±KÈ�VyK��K�LO�¶�r��µmr¡ry½°�,{³q�¶O�U³r[�OÈ��±¾r×�/�VymÈ�½n/OL�/�r��sK�³È�
L��K×�s³q�¶O�s³q�Kq�¶�r����¾rWr��rWqLX�r¥�³È�L®±½n��r/O×�qm�¶/O�q´/P`�L/¸±?�sK½V/�L�
«K³�L·×�¦²y¾°�L®W�³�µn}� ±LO�sKÈ�qm��ªP½V�L�´hW�¶/�r��¯Kry�¶O�Kq�µn}/½¨��³�µmKm

�Kq�«K³��Lz�K�VkKmrSm´k��µn¸�rOÈ�¥¾-n±r�¶O��¶±´®±�¯K´²�È�¯K´W�¶O�¶/�r��°/zh©Kn®gK�
µqL}K�mr¡�¶¡�qm�SÈ�q³n��O¾±L¾¶�L·×�/�Xmn�L/O¢/~W�¯K´²�¾¨�Kr/y½¬IL�©KL���r¦/~©¬IL/���
«Kn�K�¶O��®_�q³?×�§´S�sK�L��K×�¶�r���µm´®±�n±K��n®h×�}´·¾,qL�����-������� 

ʶ	ʵ	˨ʴʳ
˨ĚģŰĂĸ˨ĚáŰĜã 

LS½n²P�r}�¶O�¯m´P±½,V��½¢È�©³K�§´�K�sK¾¶�zO¾qL×�¶�r��sK�L·×��Krh±KÈ�V/yK���¯L/±?
�qm�>L��K�¯m´s?�¶±L¸O�¶O¾¯Kt��PW¾V�yK�sK�mLX½L�}¾j��r/O�Kq�³K�q´X/ym�,¶/�r��qm�N���³

r}�«L¢gK½V��_r/W¾f�S�³�µmKm/¾¯K³r�/zO�°X/}Kp¥�qL/²¡�¶/O�Kq�m´/k¾qL×��UKq´X/ym�sK
r}½V���rW¾N�È�n²²¡��K��P�½°�¶X�¥�q³LO�n±K��r½n�z¡È�S�¶O�Kq�m´k�¶¡�VyK¾r��,msLPO

m�KnXOK½°�Kq�m´k�¯?�sK�xS�³�n·nO�Vym�sK�Kq��m½°��°XkLO½²�È�r¥K�S¾r�m��Æk/½°��¶/O

http://www.jikm.isca.ac.ir��
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LO�³K�,n²¡�rA�³Kn½�s�-n²¡�V�L�KKr½�m��Æk�r¥K°½�r�s´²·�³K�,m³r±�m´kn½�m°½��m´k
r�¶±�³�VyKn½�Sr¾��±Kn/®·,È��������,���/²d®·�-°¾�OmK�qmUL/¾��´/�¶±L¾�/~lOq´±¶¾��µn/?

VyK��r��N©L��¯´cV�½�Sr¾��Kq�m´k�mKr�³V�L½�ªzW�³¬¾�L_�n}�³K×��L/O�Krc�³�¯´cÈ�
®±È�s�-n±LKr½�Sr¾�qKryK�sK×�r�¶¡�VyK�µL¥?n½�·L¥?�KqÈ�±,V/z¾�rOL/²O�K°½�S�sK�r/¥Kr/¾�

qLX�q×��P����K´�¶¡�n±tO�ry�mL�X�K��±�³KVz¾�LP±n/½�©K´/yÈ�LO�n/±tO�r/y�³K�sKn/½�K¯L/®½�
S�¶¡�n}LO�¶X}Kmr¾��rX¸O�³K�sK�³KÈ�,n±Km�²d®·°¾�±�sL`Vz¾�S�¶/¡r/¾��L/W�n/²¡�¯L/hXK�Kq

¶²kq�qm�¯L¡qK��UmLP�³×�nX�K���,|lOq´±����,�������� �

ʷ˨
ʭńőŰʭğęʭő˨ŗ˨ĦäŰ˨ʭŕã˨˨˫ĕʭŎʸʳʳ˨ęĚÞŎ˨ ˨
krOÈ�L�±�sK½LyqL±�³��È½�L·×�sK�n²WqLP��¬¸�� �
���LO� ¯´±L�½n�r�L±�rO��¶¸_K´��³nW½°�m´}�LW�n±K´XO�¶/O�³m�¶/P²_�V/��Lh�sK��´/�g�
±LOr�È�µn}�³�¶ªOL��LO�±LOr�È�µn²²¡�¶/_´W�¶X/}Km�n/}LO��qm�©L/gÈ�¶/¡�µmL/�����,qr/¢�

K�¶O�V}Kmr�±�¯³nO½°��,¶©´�����qm��SÈ��¶ªOL���±LOr��LOÈ�±LOr��µL¥�³�µm´O�µn²²¡È��µn/}
±�Kq¾t�®·�mL²XyK�LO¾°��qKr��UKsL`�mq´�µmLÈ�n·m��WqLP��¶OÈ�m½,r/¦�K/½°��¯K´/W�,µmL/
®W¾¾t�¾¯L�mqKn±�Kq�¶�r��¶O�µn}�Mp_�³�¶�r���ªP�LO�,¶�r��µmr¡ry�� �

���·L¥È�±LOr���l}�¶¡�VyK�µmLX�K��L�WKÈ��µn²²¡�¶/�r��µmr¡r/y��O�sK¾qL/®×�L/·×�
±K³qÈ�lW�³�UL®·´W�r[K�qm�³�µmrO�^±q¾,UÆ�V/yK�µmr/¡�mKr/�K�Mp/_�³�L/�mK�¶O�«Kn�K��

K�wLyKrO½°�m½,µL¥n�¶P²_�±LqmÈ�µmr¡ry�mq´�¶_´W�qKr��¶X�r¦±�³�³K�Kq�¶O�n²±L�«r/`�
mKqK×�¶X}L¦±K�VyK�� �
����´W�qm¾f��,«ÆyK�wn���r}�rO�¨l�ULKn�K����Æ¡�q´K�¶OÈ��³�¶X}Km�¶_´W

VyK�¶X�¥���L/·L�mK�er/��×�µK³�×�µs´/g�qm�Mp/¡�³��L/·�×�°/½m�×�N·p/�³�×��¨/¾P��sK
L�mK�×�qL/¸�K�¶/®IK�L/½�¯KrPL/¾S�LO��LPWqK�L½�³�VLK�L½�U´P±�,V¾·´©Kń����¶/¢±?�§L/g�³
zO¾qL×�¶�r��sK�L·×��Krh±KÈ,�L�mK×�·´©K¾V�½L��³�µmr¢±�VLK�³�U´P±L¸²W��¨km�{³q�LO

�³K�mn��qm��r�W�³¾L�S¾rPLŅ�½L�yL�W��´±¾r�K�qm�µn}�¶�r�½°�µs´/g��,¨/y´W�qL/¢±K
³�V®���qL¢±K����K�,½mL`�µmr¡��Krh±K�n±K�� �
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���//OÈ�¸_´//WÈ�¶//�r��¶//O�L//·×�´²�//½V�,Kr//¥�Kr¦±L//qm�³�¶//�r��L//·×�XkL²//~±K³qÈ�³�
XkL²~±K³qKr�È�¶¡�qm�rO�¥¾µn±r�y?¾N�L·×��L®X_KÈ�¦²·r��³È�È�n²}LO�� �

���OÈ�¸_´WÈ��sK�µmL�XyK�>´y�¶OµKq�Kq³L�«´ª�È½�r��«´ª��³½¶P���µmL�XyK�,³mL_�,rhy
�³�°_�sK�����¶�r��qm�L·×��Krh±KÈ�O�m´k��´±�qm�¶¡¾rX~½°�y?¾N�L·�´y�sK�Kq×��µmr¡r/y
�ªP�³¾°�¶�r��m�¶O�L·½¯Kr¦�krO�qm�³�¶X}KmÈ�¶O�,mqK´�K�¯K´²�qKtO×�Kr/O×��>L/��K�Mp/_

mqKm�mrOqL¡�¶�r��¶O��K�¶O�¶_´W½°��¶©´�È�K´Wn~W�qm�n±½n�«r_�r[´���K³�m´}�� �
���mL±½µn�°X�r¥�³rW½^�,L·q³LO�L·qLX�q�³�L·qLX�¥×�?´/ª�¾t�µqL/Oqm�¯Kr/y�,¶/�r��L/O�
�n·�r½n�q³rS×�¶¡�KqKm×�y?¾N�L·×��L®X_KÈ�³�S¾L·nL×��ÆkKÈ�³�X�r�È�VyK�� �
���OÈ�´W¸_È�²K�mL�OK�¶O¾/XÈ�¶/O�³�¶/�r��´�q�/O�-¶/±´®±È�¸_´/WÈ��¯ms�¬·r/O�¶ªJ/z�¶/O� �
²K¾V�³rW�N©L��qm�q´~¡½^�krOÈ�m�UKmL�X�K�sK½²È�L/�±�¶/ª®_�sK�¶¡½K��/½°�µmL/�¶/O�

qL®}�È�?½n�� �
���r�W�wLyKrO½f��µmL����qr¢���³�qLX�q�¶d±L²c×��³�xPg�¶O�,n}LP±�ng�§´®~
Kt_×�n�±×��^²S�¶_qm½L�½¢È�K�sK½°�³rh�³�UKsL`�³m¾V��L®X_K��´�g�sKÈ��¶/_qm

�«´¢h�^²SÈ�m´}��LO½n�¶O�K½°�¶X¢±�¶_´W�V}Km�¶¡�Kr_½ng�¬×��KqÈ�K´/W�N/©L��qm�¯
³L²�½²È�¯´c�mLz�K��È�,�qÅK�,mKnWqK�L±s×�LO�«qLh�¨OL����hW�V/z±Km�L/O�K/½°�,§L/g�
n�K´��¬¡Lg�rO�n~W½n�³�qKr/¢W�UKsL/`�qm�Kr/_½n/g�¬×�L/�XKr/_�sK�U³½t�W�¬/½r×�

L_�qm�¶¡�VyK×�LO�m´k½n�K�qm�³�VkKmrS�¯KnO½²K�r¡o�¶O�L¸²W�L`½°��L�X¡K�¶X¢±È�/²¡¾¬�
n~W�MLPyK�¶¡½n�UKsL`�L·×�t�W½r×�Kq�LP±½n�LO�MLPyK�n~W½n�qm�UKsL/`�L/·×�n/g×�

��ªk½L�¾¯L�ng�UKsL`×�t�W�³½r×��®_�mr¡�� �
���½¢È�m½r¦�Kr_�sK½r/�W�¬½f�µn/}�qm�n/²O���µmL/�����,qr/¢��´/~W½���¶/O�mKr/�K

Kr_�ML¢WqK½®È�¯´d®·��L²�§L®�KÈ�ª¢©K�ULO³r~��r��,V��È,��³�qn/l�mK´/½L�
qKs?m´k�,¯Kmr¥�¯K³q�mK´×�½L�m½±sr¦È������VyK��K/½°�´/~W½��m´/k�¶/O�¶/¡×��,m´/k

½¢È�mL��sK½���«r_�qm�V±³L�È�K´WKqKm�³�¨�Xz�«r_�,n}LO�n±×��¶/O��Lk�UKsL`
�qL®}mL��¶¢±?�§Lg�,VyK�µn?½��m½r¦��µmL/�er/}�¶/O�V±³L������UKsL/`�¯´±L/�
ÆyKÈ�±¾t�®¡�VymÈ�´/~W�sK½��L}�³�mqKn/±½¶X/z�¶/O�m´/O��r/�±�n/�¨�X/z�«r/_�¯K´²�

http://www.jikm.isca.ac.ir��
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¯´±L��¥�qKr/��qKp¥/¾mr�¶O�³�/ª¡�¨¢/}È,�Kr/_�ML/¢WqK�qm�V/±³L�½¶/�r��¬�K×,�«r/_�L/O�
UKsL`�¨�Xz�¶O�qL®}�?/½n��¶/O�K�sK��´/�k/½°�±µL/¦�Kr/}�¶/¡½���/�hW�V/±³L��qm�
mqK´×�¨\�,§L��K�¨OL����hW�±¾Vz�³�|lO�¨OL��¸_´WÈ�sK�©L��¾V�L·×�¶/�r����´/±�sK�L·

���h�§L��KÈ�¥mmr�� �
����WÆ®_�qm�«L¸OK�m´_³È�n²±L����®_�,µ³r¥�,¶�r�¾V�³�n²±L�¯?�,���³�°/·o�§rX²¡

//±K³q�UL//IL�©KÈ�,��//±K³q��ª//zWÈ�//½L�®//z_È�m�r//O½r//¦×�,��µr//¸O�//~¡È��µmL�X//yK>´y�³� �
z²_È,�®z_È�½L�©LÈ�,��/y?¾N�±L/yqÈ�®/�W�Uqn/��¶/O¾¬�¥/¾r×�,��L/·L�mK×�/·K³È��³� �

µs´g�qm�Mp¡�L·×�m½²È�P·p�³È�,��L/��qLX�q½r��³/½L�«Æ/yK�wn/���r/}�¶/O�¨/l�,�
�¦XymryÈ�¶�r���mqK´�¶ª®_�sK×�±�¶¡�VyK¾sL�z�W�¶O¾r�/z�W�«n/��³�¶X/}Km�qKp¦±´±L�¾r�
K½°�r`�,mqK´½¯L��W�qm�Kq�¯´±L�¾/¾°�mL/�½���q³n/��³�¶/¸_K´��´/±�qm�µLPX/}K�qL/cm

mr¡�n·K´k�¬¢g� 

ĄőŔČŞ˨ãĚŞá˨ ˨
K�qm½°�S�³��´²X�UL�´�´�¶O�¶_´WLO�,¶©L�¾d¾µn�×�¶�r��µ³r¥�³�L·�L·×��Krh±KÈ,��{ÆW

K�¯´¥L±´¥�mL�OK�LW�VyK�µn}½°�nS½µn�L·�¶P²_�sK�L·×��´�gÈ,��L/®X_KÈ,�¯K³q�XkL²/}È��³
m½²È�OyqrÈ�mmr¥��ªhW¾¨��µmL����ÆyK�UKsL`�¯´±L��qr¢È�|©Lc�³�L/·×��m´/_´

¶�r��LO�mq´krO�qm�®·K�,L·¾V��m�¶_´W¾��K�¯´¥L±´¥�mL�OK�¶O½°�zJL®±�Kq�¶ª½¯L�/È�msL/y��
K�qm//½°��mqK´//�,LX//yKq±´¥L//±´¥È�//±K³q�UL//IL�©K�,°//·o�§r//X²¡�¯´//d®·È,�µr¸O�//~¡È��³

y?�,µmL�XyK>´y¾N��Uqn��¶O�¯n±Lyq®�W¾¬�¥¾r×�L·q³LO���±�³×�m½²È��M´cqL/c�qm
¶�r��¦®·�,L·È�¶O�ªK´��¯K´²�È�/�¶/¡�n²X�r¥�qKr��ZhO�mq´È�n/±K´W�n¸W�L/¸²W�¶/±/½n×�
KrO×�¥qm�mKr�K¾,r�n¸W�¶¢ªO½n×�KrO×��L®X_K�VÆy�³�¬�±È�±¾t�n²}LO�� �

�¶�Æk½¶X�L�L·×�K½°�|·³vS�UqLP��VyK�sK�� �
���·LV¾�¶�r��L·��¶�r��µ³r¥�,L·��®_�³�L·V¾�È½L·�/�Krh±K�UKmL/�X�K�N©L��qm�¶¡È��³

{³q�¶O�L·×�¯K³q�XkL²}È��È±´±L�r¾��¨®�È�,n²²¡�¶±�n¸W�L¸²WUKn½�mr/�×�Kr/O×�
L��K×��¶¢ªO�,n±qKm�µKr®·�¶O�m´kÈ�n²±K´W�n¸WÈWKn½�Kr/O×��L/®X_K�«L`/z±KÈ��³
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²KV¾�±�¶�L_t¾�?�qL®/}�¶On/²½��K°/½�¶/�r��L·�L/·qKtOK�sK�µmL�X/yK�L/O×�¥±´¥L/±´È�
®hW�,°·o�§rX²¡�¯´d®·¨¾�L·q³LO×�m�VyqmL±È²½��L®X_K�³È��sK�µmL�XyK>´y�³

±�³�ULyLzgK×L·sL¾�±K³qÈ�L��K�rO�,mKr�K×�S��ªzW�m´kKn/¾��¶/O�Kq�L/¸±?�³�µmr/¡
��§L®�K�ML¢WqKÈ±´±L�r¾�´~W�½�È�n²²¡�� �

����´/�g�mL�OKÈ�±´±L/��³È���µmL/����Æ/yK�UKsL/`�¯´±L/��qr/¢,È�¡BW�L/On/¾��r/O
¶//�r��L//O�mq´//krO�µ³r¥�³�L·�L//·×�//�Krh±K,È�//�Lk�ULKn//�KÈ���´//�k�qm�Kq

«r_�qL¦±K×�L·qLX�qÈ½�/±K³q��ª/zW�¯´/c,È�µmL�X/yK>´y�L·×�/z²_,È�®/z_È��³
©LÈ�ªPW�³�¾�×L·��Krh±KÈ�mÈ²½�S|¾�È²¾O�VyK�µmr¡��K�LO°½�g,§L�L·Æk×�±´±L/�È�

z�W�qm�m´_´�ULL¸OK�³r¾��m�¾�K°/½�/krO�sK��±L/�,µmL/�³�r[D/�mq´¯L/z¢½��L/O
¶�r��ª®��f�y�qm�L·È�VyK�µn}�� �

���|©Lc�L·×�Kr_KÈ½�±´±L��³È��krO�m´_³�LOÈ�±´±L��«L¢gK,È�¶/�r��L/O�mq´krO��qm�L·
s�UÆ¢~�LO�¨®�×mL½�V/yK�¶/_K´��K�¶/ª®_sK°/½��UÆ¢/~È�¯K´/W��m´/P±�¶/O

�m�VkL²}�¾�¶®·�³�·L�sK�¶P±L_V/¾�¶/�r��/²d®·�³�L·°¾�L/yqL±È½�×L·�´/_´�qm�m
±K´�°¾�n²¡�Z�LO�VyK�°¢®�¶¡�mr¡�µqL}K�¶�´Or×�K�LO�¶ªOL��n±³q°½�µ³r¥��L·

´~W�³�½�m´}�L¸±?�¶�y´W�³�n}q�¶O�� �
���®¢W�³�eÆ�K�Uq³r�¨¾�±K´�°¾��È¢½�ª�K�¨ILz�sKÈ�/yqrO�¶©L��qm�¶¡È��,n/}

®¢W�³�eÆ�K�Uq³r�¨¾�±K´�°¾�¶/�r��LO��PWr�¶/O�L·�³µv½��µmL/����m´/O�qr/¢��
WLOK�qm�m´_´�ULL¸OK�¶O�¶_´°½�z�W�³�µmL×L·r¾��¶/¡�V/yK�«sÅ�,¯?�¯´¥L±´¥
PW°¾¾�×L·��m�¾�×rW�·L��sK¬¾�Kr}�³�½�¶O�¯?��Lk�³µv½�s�qm¶²¾�×��,°/·o�§rX²¡

//±K³q�UL//IL�©KÈ�¥�Uq´//��mKr//�K�r//O��ª//zW�³mr//¾��L//O�rWr[D//�mq´//krO�¯L//¢K�L//W
µ³r¥�L·×�¶�r��K×�m´}�¬·Kr��� �
V¾®·K��L®X_KÈ�²·r��³¦È��K�qm°½�®·K�¶O�,|·³vSV¾�¶�r��LO�mq´krO�¶P²_�sK�L·�L·×�

VyK�µn}�¶XkKmrS�¯´¥L±´¥���sK ½�¶�r��,´y��L·È�n²±K´W�[B/W�L/OUKr¾�/±K³q�Mr/lÈ��³
�L®X_K,È�L��K×�n/_�UL�Krh±K�¶O�Kq�m´k×�/Xg�³È�«r_�L/·×�n/²·m��´/y�£qt/O���sK

´y×�m,r¦½�K°½�µ³r¥��L·È�n²±K´W�¶½LS�qKp¥�OÈ�È®�±��³¯KrhO�L/·×��L/®X_KÈ��¶/¡�n±´/}

http://www.jikm.isca.ac.ir��
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n¸W×n½�n_×�KrO×�´®��VÆyÈ�²K�³V¾��L®X_KÈ�¶O��qL®}È�m³q��X±qm,¶`¾��¶O�¶_´W
·LV¾�¶�r��qLXkLy�³�n/_�mq´/krO�Uq³r��³�L·×�r/y�³�½�L/�³�¶/ª®_�sK�,¯L/±?�L/O�½�
yLyKÈ�o��_Kr×�eÆ��²K,ÈX¾�L��È½�Xg�³È�¦²·r�È��qL®}�¶OÈ�m³q�� �

�³�¨ILz�¶O�¶_´WLOSÈ¥n¾d¾�×L·�¶�r��LO�mq´krO�qm�m´_´�S�,L·mL¸²/~¾�È�m´/}��¶/¡
�hWUL�¾�O×rX~¾�s�qm¶²¾�×L·�sr½�pS�«L`±Kmr½�� �

���ªhW�³�¶�©L�¨¾��m�¾�rW�±K´�°¾���L�}�sLy×�±K´/��qm�m´/_´���K´±�³�ULL¸OK°¾�
¶�r��LO��PWr�y?�³�L·N¾�ÈyL²}�ª®�È�µ³r¥�LO�rWr[D�mq´krO�V¸_�qm�L¸±?�L·×�

rh±K�KÈ�� �
��·L¥?�³�{s´?È�È±Lyq�´®�È���hWÈWL�¾�s�qm¶²¾�×�S×r¾¦~¾�S�sK°X/y´¾��mKr/�K

¶�r��¶O�{³q�³�L·�L·×�}s´?È�KrO×�·L¥?È�È±Lyq�¶O�¶�L_�qm�³µv½��,wqKn/�qm
µL¦~±Km�¶±Lyq�³�L·�L·�� �

���¯K³q�UL�©L��XkL²}È��yqrOÈ�{³q�L·×�±K³q�ULIL�©K�³�°·o�§rX²¡È�¶/�r��¶¡��L·
KrO×�Mp_�L��K×�n_n½�¶O��qL¡È�n±r¾¥�µ´h±�³�×�[BWr¾�K°/½�{³q��¯K³q�r/O�L/·

®�W�³�mKr�KUL®¾��L®X_KÈ�¯?�L·�� �
� �� �
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Vyr¸���OL²��
 

�� �L®yK,Èª¾�®gL�qn¾����������Ɗ�ƿťƽƆťƊͳƊťɕ�ťǆŨŭɕɔ��¯Kr¸W��|·³vS�³�UL�©L��¶zy´�L/·×�
yÈyL¾� 

�� z©n±A�«tg�°OK,È�ª�È�������«���ƹŤ�Ǉ�ŗŤǈǅʩŤ�Ǉ�ƸƺƾƹŤ�Ͷƭ�ƸƓƮƹŤƸŻǂ��OU³r¾��ª`©K�qKm¨¾� 

�� ²_Kq�,´}K|¾����������ŤȔǂɔ�ǄȕƅŨ�Ťɒ�ǀǆȕ��¬_rX��yw³r¾�n±³n�y¯L½���¯Kr¸W���¯LX/yqL¦±
MLX¡� 

�� ²_Kq�,´}K|¾����������ƈťƾƹŤ�ťǅɒ�ǈƎŤ��¬_rX��_r��¯L_rÈ���¯Kr¸W��w³mr��r~±� 

�� ²_Kq�,´}K|¾����������ŘǃƁǂɔ�ʮƚɓɔ�,�¬_rX��_r��¯L_rÈ���¯Kr¸W��w³mr��r~±� 

�� ²_Kq�,´}K|¾��������M���ƺƣŮŬťƾɕ�ŤƅůǁťŮ��¬_rX��rP²��s³r¸O×���¯Kr¸W��Kn·�r~±V½� 

�� zhÆ��,«L¸©K°¾±L·rO�-,È�°zh����������ƁƽŘƄƀɒ�ŤƇŶ�ƯǈƲź�ƅŨɒ�ƽǈƨƾƢͳ���Ƅƀ�ƍǂƨȕŤǇ
ƻƅŶ�ƅŨŤƅŨ���¯Kr¸W��¯Kt¾� 

�� }q?�,]³rO´¾�¶zy´�§L±L¡��������§L±L¡�,��https://eitaa.com/basaer_l� 

�� µL¦½LS�´²��V}Kn¸O×����������´²��r¥qsV½�L·�,n}�«Kn�K�https://behdashtemanavi.com� 

��� LSµL¦½�mK�,�r���L_¯L½�N·Kp�³����������y?N¾�×L·�OÈ�WÈ��,wK 

https://www.adyannet.com 

��� ��,°r¡Ks¨¾����������ƁƽŘƄƀɒ�ǄƣƽťŶ�ƅŨ�ƊťǂƎͳ�ǀǏƀ��¬_rX��L~kqL½�mÈ®¾¸½���¯Kr¸W���e´©
´¦X�¥�¶zyD�³�r¢�×�mK¯L½� 

��� ±L`±s,È�ngÅKnP����OÈ�LW���ǄƣƺƱ�ȡǂŶ�ƿťŷǁƆ�ŕťǅ���|}´¡�¶O� Þ6ÉKn½�nIL¡×���OÈ�L_��OÈ�L±� 

��� q´�²�,§n®gq����������rP·q×�n~W�³�¶±Lr`�n±LOn½�S�,UKsL`|·³v�L·×��Kt_��´�g
yL²}�«r_�³,È��µq³m�{�,��� 

��� WK³L®yÈ�S,s³r¾�Kr¾Kr·s�,¯LXyKm�-����������ÆXP¯L½�/�l}�§ÆXkK�¶OV¾��L/®X_K�n/�,È�
�«r`L½�O.qL®¾r~±�,¶½�¢}tS��´�g,È�µq³m�{�,��� 

http://www.jikm.isca.ac.ir��
https://www.adyannet.com
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��� °zh©K�°O�n®h�,Èy´������������ƧƹŤǄũɕ��¬���º¾ÆyÃK��qL�®©K�qKm� 

��� ³L¡,È±L½�n®h����������ƊťǂƏǁŤǇƄͳ�ƺũŮ�ǇŬťƧɕ�ȕśŮ�ťƨŨƁƨɕ�ƺũŮ�ƅƨŨƥƨɕ�ƀͳƨǂɔ��¬/����µL¦/~·³vS
µL¦~±Km�³�µs´g�� 

��� w´©qL¡�,Kn±LXyL¡����������ƲźͳůƲɕ�ƀƅΎɔ���¬_rX��·KrOK¬¾�Æ¢���¯Kr¸W��m�r~±qKn½�� 

��� ¥,t±n¾�±´X±?È����������ƊťǂƎ�ǄƣƽťŶͳ��¬_rX��}³Lc�°zg¯L¾���¯Kr¸W��±�r~±È�� 

��� n®h×�}´·,qL¾�ª�È����������ƊƄƅŨ�Ǉ�ƁƲǁͳ�ƅŶƿťɔ�ɒťǅ�ƢƁƽͳ�ǈǂƣƽŭɔ��¬���r¡o×� 

��� n®h×�}´·,qL¾�ª�È����������ƊƄƅŨ�Ǉ�ƁƲǁ�ǄƽťǂƊƄƀͳ�ƅŶƿťɔ�ǀƋŻƹŤƁƾźŤ��¬���©´WÈ� 

��� n®h×�}´·,qL¾�ª�È����������ƅŶƿťɔ�ƊťǂƎͳ�ƢťƾƊŤƁƾźŤ�ƂǈƮǁƸɕ�ũǅƃƽ�ƄťƏƱŤ�Ƅƀɓ�ŤƿŤƅɔ��
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Abstract 
The semantics of words in sciences always helps us better understand 

the content, method of reasoning, and expression of the subjects 

within a science. In fact, semantics is the study and examination of 

meanings in languages. In general, the study of the relationship 

between a word and its meaning is called semantics. In the Quran, as 

in other books and sciences, words are used whose meanings can vary 

when searching through multiple verses. However, understanding the 

meanings of Quranic words helps us better comprehend the verses and 

their semantic relationships with each other. One such word is "Ja'l 

(¨�_)". In this paper, we aim to explore the different meanings of the 

word "Ja'l" through research and examination, using a descriptive-

foundational method. Although "Ja'l" has various meanings in 

different sciences, it appears that in the Quran, aside from its legal 

meaning of fraud, deceit, and trickery, it is also used in other meanings 

such as ontological, legal, and some other contexts. Therefore, 
explaining the uses of "Ja'l" in its ontological and legal meanings, as 

well as its effects in ontological and legal matters, constitutes one of 

the innovations of this paper. Consequently, the aim of this paper is to 
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address the question of what the various meanings of "Ja'l" are 

according to the related verses and how they are explained, analyzed, 
and compared. 

Keywords 
Word Semantics, Ja'l, The Quran, Quranic Word, Quranic Term. 
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º©Åm�©K�º®ª¡¨�`�¬½r¢©K�¯?r�©K�¼���
ĉʭĄő˨ōŞŕùĚýóĖ˙ĐŎ�˨˨

ŌŦĄğţù˨ĒŰęʭă˨ʲʳʺ�ʳʹ�ʵʳʵʷ˨˨ĖĸĄŊù˨ĒŰęʭăŰ˛˨̡ʳʹ�ʴʴ�ʵʳʵʷ˨˨ŉŘþńŊù˨ĒŰęʭă˨ʲʴʻ�ʴʴ�ʵʳʵʷ˨˨ęùĖħţù˨ĒŰęʭă˨̡ʴʺ�ʳʵ�ʵʳʵʸ˨ ˨

�lª®©K��
ऐƄ�Ʀইࡖ࿏౧�छࢀ࣐�୮ୢᄕߢ�ƨ ൿൠƄƌࠪߢ�ᄕߢ�Ƣ৬߿ऐƄ�ᐌᏦ�ƇߢฅቬቴऐƄ�ᐌᎼ߿ߢञࢀ࣍�ऽ߿ञ�ƣƂƢ৬ߢ�߿ᓘᓆ߸�ഗ೮ࡖ߿ࡐऐƄƥ�ഗ೮ࣺࡖࢍऐƄࠠࢌ࣍� ऽॴƥ��

ƇߺߢᓪᓤƄ�ᐌᏦ�ᐌᎼ߿ߢஷளƄ࣍�ड़ƄƎƌƥ� ఱॄధ�ঞচᄕ�ই࣎�ጦጘிጭጘƄ�ঞচᄕ�ū߱ࡿƄইऐƄ�ᐌᏦ���྇ཫࠧࡿ࣍�߿ऐƄ࣍�ड़ƄƎƌ�ƣ࣍�ࢀߡञߢᄕ�ƆƎইॎࠧƥ
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৯Ƅ�णࣺᝢऐƥ�ūᐌᏸইॉூƄ�৷ॉইऐƄ࢛�ᓘᓆஷளƄ�྇ཫञᄧࡖ१ञ�ūमࡖࢹࢌࡉऐƄƥऊ߿వ��ूࠧ߿�ᐌᏦࢍ࣍�खࡖ࿎౧�ƣ߿ߢञ�ጢጘ�ƣኛቄ�ƣᕿƥ
� ᐆᏸƂ� �ࠧߢாेߢࢀ࣍ �ƀࠪࣉ ᑏᐳഹഞᝢऐƄ� ƣſऽࢌऐƄ� ᐌᏦ� ƥ௴ມ� �ƀࠪࣉ ிƂ� ūƢ৬߿ऐƄƤ߿ࡓߢञ��ƖƄర৯Ƅƥ� �ऐƄߺ॔ ই࣎ƥ� ƣইࠪࢌߢऐƄ� ᐌᏦ
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Ƅ� ƎইञூƄ� ჽၶߢ௺ຫࠠ࣍ Ǝࡖࡐߢ߸ி�� ūơࢌߢஷளƄ� Ƅ࣎ࡪ�ƇߢᄕƄઠ Ƃ�णञ� ই࣎� �ऐƄƥᓸᓤጬጘ��୮ୢᄕࡖᆘᅥইࣺࡉ࣍ ጦጘࢌߢஷளƄ� Ƥࡖࢽࡉࠑ�࣎ࡪड़

ऐࢍ࣍�खࡖෝොෘƄ�ᐌᎼ߿ߢஷளƄ�ᐌᏼߢ�ञ�ơƄॺड़࣍ฅቬቴߢ��ƨࢀࢌƥ�ऊ߿వ৯Ƅ�Ƈࠠߢᓰᓤ࣍ॷ௴ຮऽஷளƄߢ�ᓘᓉᢴƎࢌߢञƥ࣐ߢ�खࡉख࿏Ⴏƥၙࢨ࣐ߢ�ᄽ�ੇࠠࡉࡵ� ƥࣨ���
©K�UL®ª¢©K¾z¾Irº��

���ऐƄ�ūࢌฅቬቴऐƄ�ūƣſऽ࣍�ऐƄࢌ௭ຫſऽ࣍खॷॎஷளƄ�ū�ऐƄࢌవᐌᎼſऽ߿ฅቬቴऐƄ৯Ƅ�ūऊ࣍�ञ߿ञ�တ߿ऽࢀ࣍
                                                           

���ƣƄऽ࣐ॴ�ūƎইࠪ�Ƣߢ௭ຨ߿࣍�ञߢᄛ�ūᄕߢ१ञ�ƍࡖߢड़ƀ��ƣƄব Ƃ�� �Mohamad.nataj@pnu.ac.ir� �
��࣎Ƅ Ƃᎀെൄ� ūƉߢ௺ຫ�� �ƿƽƿǁƢ� �ऐƄࢍखॎࡉ࣍�� ūᑏᐳഹഞᝢऐƄ� ƣſऽࢌऐƄ� ᐌᏦ�ऊ߿వ৯Ƅ� �ฅቬቄ࣍ ጦጘிƌ�� ����ऐƄ߿ฅࡉ࣍ ƃƍኟኊ࣎ݔ࿓ႢƥഗऐƄ�ơफ़ौႇ�Ɔࡉ࣍

Ƣžࢂ߾ࢯƃ�ūǁ�ƾƽ��ॄॉ�ūǅƿ��ƾƾƽ�� �https://Doi.org/10.22081/jikm.2025.69266.1097 

http://www.jikm.isca.ac.ir��
mailto:���


����

 

 

yL
²}
L²�


È�
r¡
�¯
?r
��q
m�¨

�_
½¬ 

� �
� �
� �
� �

ğʭŒģʭŒĸŎä˨Ě˨Ý˨ŏíĚŃ˨ęĕ˨˛ĸċŰō˨˨

ÅY�]Y|¼v»Ìº�kZf¿�� �
ę˨ʭăŰĒ˨ę˨ĕŰĂĿʭʲʴʻ�ʳʶ�ʴʷʳʶę˨ʭăŰĒ˨čŦħùʲʴʹ�ʳʻ�ʴʷʳʶę˨ʭăŰĒ˨ĘÏŰġĚ˨ʲʵʻ�ʳʻ�ʴʷʳʶ˨ę˨ʭăŰĒ˨ŦőíŰŐʲ˨ʵʼ�ʴʴ�ʴʷʳʶ˨ ˨

¢c¾µn��
yL²}L²�È�µuK³�O�³�§ÅnXyK�{³q�,K´Xh�¬¸��qm�L�¶O�µqK´®·�«´ª��qm�L·¾¯L��N©L�/½ �� /®¡�¬/ª�

L}½±LÈ�È�n²¡���g�qm¾V��yL²}L²�È,�/yqrO�|±KmÈ�±L/��¶/�©L��³È�¯LOs�qm�V/yK�L/·��¶/O�ª¡q´�È,�
yqrOÈ��LPWqK�¾¯L�µuK³�³��L²���yL²}L²��KqÈ�È�´¥½n².��n²±L�¯?r��qmMLX¡�L·�m�«´ª��³½r¦�µuK³�L/·È½�
¶O�?�qm�´`Xz_�LO�¶¡�µn}�µmrO�qL¡½UL�±L��,mn�XÈ�±´¥L/±´¥È�/�V/ynO�¯?�sKÈ�?/½-n��VkL²/}�L/K
±L�È�µuK³�L·×�±?r�È,�?�rX¸O�¬¸��qm�Kq�L½UL�L²��¶�OKq�³È½�?½UL��LO½n¢½r¦�� ®¡È�n²¡��½¢È��sK

�µuK³�L¸±?�¨�_��VyK���qmK½°��{ÆW�qLX}´±È�/²¡¾¬�/�´W�{³q�L/O�,�/PXW�³�|·³v/S�L/O¾�È����²O/¾mL×�
±L�È�qm�Kq�¨�_�µuK³�¯´¥L±´¥½OL¾-¬�krO�qm�¨�_�¶cr¥�LKÈ�±L��,«´ª��sKÈ�W³L�XÈ�¶/O�LK�,mqKm��r�±
È�nyq�L²��>t_�¶O�¯?r��qm×��´�gÈ�qKmr/O�µÆ/¡�,N/ª�W�¶¡�¨�_×�g�³¾¶/ª�r¥×�±L/��qm�,V/yKÈ�
m½r¦��¯?½²�È�´¢W�¨�_½²È,��r}È,�qLPX�K×�krO�³È�m½r¦�±L��sKÈ�¶O��µmrO�qL¡È�-m´}�sK½°�³q�O/¾¯L�

L·mrOqL¡×�±L��qm�¨�_È�qLPX�K×�´¢W�³½²È�Xg�³È�q´K�qL[?�qm�´¢W½²È�qLPX�K³×�q³?´/±�sK×�L/·×�
KrOL²O�-VyK�r�Lg�¶©L�½°��{ÆWÈ�m´}�K�qm½°�K�¶O�qLX}´±½°�±L/��¶/¡�m´/}�µmKm�j/yLS�|/yrSÈ�

?�¶O�¶_´WLO�¨�_�¯´¥L±´¥½UL�PW�¶±´¦c�³�VyK�«Kn¡�¶�´Or¾¾,°�ªhW¾¨�L��³½¶z�È�n±´}� 

ª¡¾µuK³n�L·��
µuK³�yL²}È,�±?r��µuK³�,¯?r��,¨�_È,�±?r��eÆ��KÈ�� �

                                                           
���mLXyK½qL��µ³r¥��qL��ÆyKÈ��µn¢~±Km�¸©K¾UL��S�µL¦~±Km¾«L�¸W�q´±¯Kr��K½¯Kr�� �
� �� �Mohamad.nataj@pnu.ac.ir� �
��]LX±,�·KrOKn®h¾¬����������yL²}L²�È�r/¡�¯?r��qm�¨�_½¬��/®ª��¶L²ª/��È���³rW½/`È��ƻǈƨƺƢ�Ŭťƨƣƹťƛƽ

ƿŘƅƱ�,Ǖ�������,��������� �https://Doi.org/10.22081/jikm.2025.69266.1097� �

mailto:����Mohamad.nataj@pnu.ac.ir��


����
��

��

www.jikm.isca.ac.ir��
 

�§
Ly

¬`
²S

,�
µq
L®
}

�
«³
m

,�
¯L
Xz

s�
³�t

¾½L
S

�
��
��

��
�È
SL¾
S

�����

ŔŎĖńŎ˨ ˨
½¢È�sK�·L�¾¬�rSr¡�¯?r��qm�qKr¢W½¬�µuK³�¨�_�VyK���m³n/g�qm�¯?�UL�X/~�³�¨/�_

����r¡�¯?r��qm�qLO½¬�VyK�µn}�qKr¢W���LP©Kn/P��mKD�È�,���������7̈� 3_���È±L/��¶/O�V/�©�qm
�¯n¾±Kmr¥�r~ls×,������,�������°XkLy�,��,È´¾������,�����Ï��¯n½r�?�r/~ls×�,�����,�

������¯n¾L±�,��,È´¾������,�����Ï��¯mr/¡�¯L/®¥�,��,q´/�²�°/OK����]�,�Ï,��������sL/�?�,
¶O��¯mr¡�ÇqL¡��,q´�²�°OK����]�,�Ï,��������V/yK�µn/?���µuK³�,>L®/yK�¬/ª��eÆ�/�K�qm

¶O�VyK�UKm´_´��ªXl�«Lz�K�|²½r�?�ÇL²��¶O�¨�_�¶±´¥��b¾/·�m´_³�¬©L��qm�¶¡�ÇK
�V/z¾±�Çr¦½m�°¾��,m´_³�sK�Çmr���,ÇmL/O?m³qm�È±Kn/®·�����,����Ï����¶/O�Kq�¨/�_�L/®¢g

µmr¡�V®z���r�©LO�³�UKp©LO�,N¡r�,�¾zO�n±K��¶O��¾zO�¨�_�mL`½K�ÇL²���V/yK�>È}
�¯?�¶O�³�È�KnOK�¨�_��È�¬·��-n²½´¥½²�È�ª�_È�¯³nO�¶�OL/y�sK�§´/�`�¶/c�/~lOÈ�sK�

¯?�³�¶c�¨¡�¯?�n}LO���¶/O�ÈX©Lg�sK�>È}�¯mKm�qKr��³�¯n±Kmr¥�ÇL²��¶O�N¡r�¨�_�LK
VyK�r¦½m�V©Lg���V/yK�n/²sL¾±�¶/y�r/·�¶/¾©K�1§´/�`�³�§´/�`�³�¨/�L_�¶/O�¨�_�°½K

��°¾¸©LX®©Kqn�}¾sKr×�,�����]�,Ï,���������§´�`�©K¾¶�qm�n·�¯L®·���K³È��L/O�¨/�L_�¶/¡�VyK
¶O�m´k�¨�_�VyK�¯?�§LP±m��¶O�UKp©LO�¨�_��¯³n/O�³�¶©L/�ÁLO�Çt/¾c�¶O�¨�_��ª�W�ÇL²�

©³K�m´/_³�n²±L�,VyK�¶�yK³/¾¶�UKm´/_´��sK�r/�±�Kqn/�Æ�³�q´¸/~�,°¾IL/~��¨/�_� �
¶O�¨�K�qm�¨�L_��V/yK�¶/X�r¥��/ª�W�L¾/}K�m´/_³�qn/��°¾¸©LX®©K/}¾sKr×�,�����]�,«Ï,���Ï���-

LP�LP�È½,��Ï��]�,��,���������È/�PW�,Çt/¾c�¶/O�¨/�_�¶/¡�V/yL²��°½n/O��r�©L/O�¨�_�³� �
�g�qm�³�mr/¾¦O��ª�W�¶�yK³�LO�³¾V/��¨/�_�,N/¡r�¯L/®·�¨/�_��r�©L/O�V/yKs�-/½Kr�� �

�Kn·K�³�n�L��,qL[?�¨�L_È�KrO�Kq×�©³K�§´�`È�/�qKr��m´kÈ�mn/·��wL/yK�°¾/®·�r/O�
µmr¡�L²���ªk�sK�xS�ÈX©Lg�¶O�>È}�¯n±Kmr¥�¶O�Kq�¨�_�¯L��h�sK�ÈkrO��n/±K��,Ç´��/�

����]�,Ï,�������� �
�µuK³�¨�_��krO�qmÈ�¯LOs�sK�L²��qm�L¸²W�L·×��²È��q´�±L/®·�,µn}�µmL�XyK��©Ll�³

��O�qm�¶¡È�±�«´ª��sK¾t�n/g�«´/ª��³��´�g�n²±L½Z�¶/O�K/½°�¨¢/}�/²�È�V/yK�µn/}-�
¶O�q´��L\§�yqL��¯LOs�qmÈ�L/²��¶O�¨�_�¶®ª¡×�r��,N/ª�W½qL/¢P×�³�K½mL/`�c/¾t�/Pª�WÈ�

µn?�VyK���,Knl·m������}�³È>�ª�_È,�ª�K�rOKrO�qmÈ�¶O�/�qL¡È�/©³�-m³qÈ�/krO�qmÈ��sK
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V�©�¶L±�L·×�µuK³�L·×�Or�È�L²��¶O�¨�_×�K½mL`��V/yK�µn/}�L²��,«n��sK��,�´/ª��������
±L��¶O�¶cr¥�¯?r��qm�¨�_�LKÈ�mn�X×�¶O�©³�,VyK�¶X�q�qL¡È�m�ULgÆ�/�K�LO½r/¦×�
L/²��U³L/�W�r//A�³��/ªk�n/²±LÈ½�mqKm��//y¾n��qm�Mr/�ƅƨƨŢŤƀŪ�ƽʮƨƨƊŤ�ȠƄƇƨŨ�ƫƄťƨƣƾƹŤͳ�

È�´±½nz��gÆ��K�¨�_È��zª�È�L²��¶O×�´·��KnOK½V��¶/¡��L/k�´/h±�¶/O�H}�UKo�³
�m´_³�¯L®·>È}��VyK�y¾Mr�n�,����]�,��,��������� �

¶O��r�±È�nyq�Æ��Kr¡�¯?r��sK�¨�_�e½¬���,µr�O��¨/h±�-,������qm�xTy�³�«Æ¡�¬ª��¶O
ÆyK�¶�zª�È��µKq½¶X�L�VyK��¢g¾¯L®�xS�sK�°OK�y¾L²�³�mq³r¸y×�qm�Z/gLP��ª�/¾V�,�

�¯L¢K��³��m´_³�³�«n���sK�¯?�°ly�¶X�¥�n/±K���«Æ/yK�¯L/¸_�¶L²/~±Km�qm��,µK´/krO������
o½¨��¨�_�µmLÈ�´k±K¾¬����ZgLP�sK�¨�_·L�³�m´_³�«L¢gK�sK�³�¶�zª/¾V��V/�©�qm�³

L²��¶O×�±Kmr¥�,¯mr¡��ªk�,¯mKmqKr�¾,¯n�¶O��³r}�L±�³�°XkL/y�qL¢}?�,¯mr¡qL¡/¾¯n�
VyK��ªk¾¨�±´Wr}�-n®gK�°OÈ,��������L®¢g�N©L�×�[BW�VhW�,Kqn�Æ�sK�xS�«ÆyK¾r�>Kq?�

³�«L�±��zª�È�³K�µqLOqm�¨�_�¶O�S¾³r×�sK�³×�¶O�r�±½¶�§´�`�m´/O¯�m´/_³�L�/½�n±n/}�¨
�/y¾Mr�n�,����,��������mL`/y�³×��/zª��ULhª�/��¤/²·r��qmÈ��sK�¨/�±�¶/O�Kqn/�Æ

�¨�_�µqLOqm�qL�yKÈ��´±½nz��qm�eÆ��K�¶�yÆ��UqLP��sK�r/[K��L/k�¨/�L��V/yK�¶/¡�
NyL²�LO�L²�×�r�?½¯n�n/}LO��mL`/y×�,����,��/����������-��{Æ/W�r/�Lg�¶/©L��qm�L/K

È�m´/}�?r/��r/�±�sK/yL²}L²��¨/�_�,¯È�±L/���K´/±K�³�mmr/¥È��³�>L/�gK�¯?r/��qm�¯?
s¾²¶�L·×�mrOqL¡�³�µmL�XyK�L·×�yqrO�¯?È�m´/}��Kr��qm½n/²��µn/}�{Æ/W�r/�Lg�qLX/}´±

}qKt¥�LO�KnXOK�LW�VyKÈ�¶O�VPz±�±L��,�L_È�´�©×�gÆ��K�³È�/yqrO�¨/�_È��³�mmr/¥
O�LO�³�m´}�µqL}K�¨�_��K´±K�¶O�xTy¾¯L�±L��U³L�WÈ�¾¯L�/yqrO�¶/O��/ªk�³�r/A�,¨�_È�
L·mrOqL¡��K´±K�³�¯?r��qm�¨�_�«Lz�K×�m´}�V®·�¯?�� �

ʴ˨
ŏíĚŃ˨ęĕ˨˛ĸċ˨ŌʭĠŃù˨ ˨

?�qm½WLÈ�r¡�¯?r��sK½¬�±L/��qm�¯?�UL�X/~�³�¨�_�µuK³È��¶/¡�V/yK�µn/?�¯´¥L/±´¥
È�K´W?�¯?�¯½UL�Kq�qm�¶Xym�n²O×�L·×�o�mn�X½¨�z�W¾¬�mr¡�� �
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˨ŘÞăŰŒä˨ ˨

·�³��r�W¾¶²®�m´/_³×�¶/O�§L/�X�n/±³Knk�r�?�¯K´²�½µn/²²�³�An/P��g¾/�È�,m´/_³�
�r�WÈ��g¾�È�³�´¢W½²È�VyK�� �

�©K��´y�sK��r�W×�?�wLyKrO��©Lk/½¶������³�µr/�O�µq´/y���·Kr/OK�µq´/y¾¬���7o5E³� �
L/0²5?� 3n3ª3P7 ©K�K 3p 3·� 7̈ 3� 7_K� <M 3q� 4¬¾5·K 3r7 O5E� 3§L3����·Kr/OK�Ur/�g¾¬�ņ/�Kn/k�sKÈ�´kK�L/W�n/·K/½°�� �

°//K�Kq�n/ªO�n/²¡�¨//�_�³�µmKm�qKr/���²K//¾V��¨/L¡//½ �¶//O�r¸/}�´�q×��YmK´//g�sK�¶/¡� �
n¸W�³½L·n×�r·L�×�³�²�L/OÈ�qm�¯L/K�n/}LO�³�qKr/}K�³�qL/`²·L±×�L/·×�S/¾Kn�³�SL±/¾Kn�Kq�� �
�sK ½�±�°¢®�,n²¡���m�r¸}Vz¾�´/¢W��L/k��r/�W�L/O�r¦È²½��g�³È/�¾�´/y�sK×�

�©Lk�¬©L��Xz·È�� �
M��´y�sK��r�W×��´ªl�ªk¾¶����ªk¾�¶�ªk�³�¯m´O¾¶��L/��¯n}È��g¾/�È�Kr/O×�

r~W�¬©L��qm��r�W½��´¢W�³½°�K�¶O�¨�L_�³�VyK/½°�/²�È���r/�X�³�V/yK��r/�X
´¢W½²È�m´_³�¶O×���Æ�KÈ�m´}���ªk�LO�¯Lt®·�¶¡½ �L��K�qm�m´_´×�/WKo�qL/[?È�

�³�m´_´�¯?½L�L��K�qm��ªk�n�O×��r��qL[?È�yLyK�|�±�m´_´�¯?�¶OÈ�mqKm�¨L¡�³�� �
ªk¾¶��~±L_�³¾²È�KrO�Knk�¶¡×�³q�r/O�m´k×�/s¾°�/�ML/lX±KÈ�n/²¡�/y¾µr��X/z·È�
~lOÈ�mqKm�UL²IL¡�¬©L��¨¡�rO��K½°�ªk¾¶��rWsqL/O�¶/¡�V/yK�¨L¡�¯Lz±K½°��¯?��Kn/�

n®h�Ur�g�Ņ?�wLyKrO�³�VyK½¶����ªk�µr�O�µq´y¾¶��~±L_¾°��¬©L/��qm�Kn/k��ª�
Xz·È�K�³�VyK½°�~±L_�¯L®·¾²È�´¢W½²È��¶/¡�V/yK�µn/¸��r/O�Kq�¬©L/��qm��r/�W�«L/�
mqKm��?�qm�Kq�¨�_�§L�X�n±³Knk½¶���5ª 3k� 5� 7q3 7ÁK�È5�� 1̈ 5�L 3_�È6 ±5E� 5º3¢5J3ª 3®7 ª5 ©� 3 9O 3q� 3§L3��7o5E� 3³¾�0º/3��

�5�� 4̈ 3� 7̀ 3W 3A�K 4́ ©L3�¾L 3̧��° 3�4 ½�4n 5z7���5�¾L 3̧��3³�3½�4 5� 7z��3§L/3�� 3 /3©� 4w <n/3�4 ±� 3³� 3�5n7® 3h5O� 4f<P 3z4 ±� 4° 7h3± 3³� 3>@ <n©K�
�3̄ ´4®3ª7�3W� 3Å�L 3� 4¬3ª 7�3A�È<±5E���´/¢W��r/�W��´/±�sK½²È�/È�Kmn/±��ªk�¨/�_�³¾¶/���¨/�_��´/±�sK

�L�XkKÈ�?�qm�³�VyK½¶����´®��¨�_�¯L�r��µq´yÈ�È�m´}��L/ 0L 35E� 3°¾/5�8X 4®7 ª5 ©�L3²7 ª3� 7_K 3³��-
s½Kr�KrO�n±³Knk×��X�¶®·¾¯L�LKÈ�qm�¶®·�L·r���³�¢¯L��qKr��L·È�mn·���sK�¶Æ��r�±

LP�LP�È½�¸©K�V�ÆkÈ��L�XkKÈ�«m?��l}�¶O�ņ±�³K�¯Kn/±sr��¶¢ªO�,mqKn±/¾t�qm�K/½°�
«L��LO�³K��rX~�n±K��LP�LP�È½�,����,�������������� �
¶O��r�±È�nyq�¸©K�V�ÆkÈ�K�³½mL`�ªk¾¶��³q�rO×�s¾°�¸©K�V²yÈ�n}LO���qm�¯´/c�³
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?½WLÈ�¶O�¨�L_�µuK³�/�L��¬/yK�³�µn/?�¨�L��¬yK�¨¢}±�¨/¾t�OmK�qm/¾UL��qKr®X/yK�r/O�§Km
VyK,��xSÈ�K´Ws�µqK´®·�¶¡�V�¥�¯¾°�¯³nO�ªk¾¶��³�©LkÈ�sK�V/`g�n/·K´l±�,n/±L�
ªk¾¶��K×�ª`W�³�§L®¡�r¸��¶¡È�µL¥�UL���/¸©KÈ�¶/O��³/½µv�qm�µs´/g�V/�Æk�/È�n/}LO�
�ª¡¾²È�,����,�������������� �

ʴ	ʴ	˨ʴ
˨þįŞĸä˨ĕʭŎ˨ŗã˨˨

�©K��P��UKm´_´¾�È�r·´_×�mL×�OWKm´_´�sK�¶Xym�¯?�¶È��¶X�¥È�m´}��qm�¶/¡
¶O�µmL�¯L¸_�L¢WK�¯³nO�³�¨�Xz�¨¢}×���¶O¾r��¬/z_�³�µL/��K´k�«L®W�³�n±qKm�m´_³

�KqKm�KqÈ�M?�³��Lk�n²±L�-n²}LO��?�qm½¶���¬/[�¶/��±�°/�¬/[�MKr/W�°/�¬/¢�ªk� Þ6ÉK�³
�0L_K³sK�¬¢ª�_����,r�L/����±�³�,¾t�r¡�qm½¶®���¨/¡�>L/®©K�°/�L/²ª�_�³>È/}�/gÈ���P±K/¾,L�����

}K�¶®·�³�M?�,¶��±�,�Lk¾>L�mL×,�§´�`�n±³Knk�§L�X�n²Xz·�� �
M��� 3� 3r��UKm´_´È�WKm´_´�¶OÈ��¶X�¥È�m´}�±�m´/_³�qm�¨�X/z�¶¡¾,n²X/z��L/K

³½¥vÈ�X©Lg�³È�±³qmÈ��³½L�O¾±³rÈ�KrO×�mL�r·K´_×�/�qL®}�¶OÈ�?½n/²��qm�?/½¶���¨/�_
KmL/W³K�§L/P`©K�³�KmL¸��qÅK���B/P±,����Kr/O�¯m´/O�n/W³�³�n/¸×�/s¾°�³�´¡µ��³�V�/��L/·

�r�È�s�rO��qL��¶¡�VyK¾°��µ´¡�³È�/²d®·�-n²Xz·�n±³Knk�§´�`�³�n±´}¾°�?/½¶�
�O�¨�_¾¬¢²�¶®gq�³�µm´���«³q,������Xy³mÈ��³��V®gq��³m��r��³�V����qL/��r/O�

w´�±�±Lz±KÈ�n²Xz·�¶¡�n±³Knk�LO��ªk�x/�±��L/�³K�¯?�±�Kq/¾t�/�¨/�_È�r�L/½n��³�/½L�
��³�V±´¢y�³�|Kq?�KrO×�±Lk¶�?�qm�L·½¶�r}½¶���O�°�¨�_� Þ6ÉK³/¾¬¢W´��3L²¢/y���,¨/h±

����³�³½¥vÈ�L²}³qÈ½�qm�r¡½¶®���0L_Kry�x®~©K�¨�_�³����,e´±����±�³¾t�²}¾,¯n�m/½¯n�³�
t¡r�ULyLzgK�qm�?½¶��µnJ�ÅK�³�qL�OÅK�³��®z©K�¬¢©�¨�_�³����, ª����� �

ʴ	ʴ	˨ʵ
˨āùĕĚČŎ˨˨

�q´K�mr`¶O�q´��WKoÈ�m´_³×��¾r�mL×���³¾r�±L®z_È��-n²Xz·¶/O�§L/\�q´���¨/�_
´¢W� «L�½²È�VLK�½L�«ÆyK�sK�q´K�,mr`�©³È��g¾X�È�´/¢W½²È�-V/yK�r/O�K/½°�wL/yK�
Ur�g�·KrOK¾¬ņ��Knk�sKÈ�´k±Kq´±�sK�n·K¾V�VLK�³�«ÆyK�qKmq´krO�m´/}�³�³t/_�
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WKoÈ�³K�mmr¥����4�L3²7 ª3� 7_K 3³�L3²8 O 3q�3Û/3©� 0º 3®5ª 7z4� 0º 84A�L3²5 X8½ <q4o� 7°5 3³� 3Û3©� 5°7¾ 3®5ª 7z��µr/�O,�������³��L/3²7 ª3� 7_K 3³
L 0L 35E� 3°¾5�8X 4®7 ª5 ©���,¯L�r������ �
�¨�_�Um´���³�V®gq���qm¾¯L��r/�W�,¯Krz®·È�´/¢W½²È�´/y�sK×��sK�x/S�Kn/k

X�³�³�VyK�¯L±?�V�ªkÈ���mr��³m¾r�¶O�x²`®·���¬·�qL²¡�qm�]³s�¯K´²�/�qKrÈ�¥¾,n/±r�
O´Oq�UL�r�W�LO�Kq�V®gq�³�Um´�µL¦±?�KnkÈ�´k½|�/�qKr/��¯L/±?�qmÈ�mn/·���� 7°/5� 3³

�0º/ 3® 7g 3q 3³� 0¹ 8m 3́ / 3� 7¬4¢3²7 ¾3O� 3̈ 3� 3_ 3³�L 3̧ 7 ¾3©5E�K 4́ ²4¢ 7z3X5 ©�L 0_K 3³ 7s3A� 7¬4¢5z4�7 ± 3A� 7°5� 7¬4¢3©� 3�3ª 3k� 7̄ 3A� 5¶5WL3½?���«³q,�����
L�q�VyK´kqm½V�sK�qL¥mq³rS�±/¾t�sK�mL/�½��UL�r/�W�´/¢W½²È�³�¨/�_�¯?�¶/O��/�±�

¯Lz±K�VyK���L:¾ 5� 3q� <M 3q� 4¶7 ª3� 7_K� 3³� 3M 4́�7�3½� 5§?� 7°5� 4Y5r3½3�³�¼5²4 [ 5r3½��r½,¬��(�L/·q�VyK´kqmÈ½�
¡�³�¨��sK¾¶²�´y�sK�Nª��qm×��¯L²´�r~g,���L·q�,È½��¨lO�sK�>KryK,����L/·q�,È½��¬/ª��sK

�¯m´/O�¬©L��³�¯mr¡��Kr/�K,����L/·q�,½È�¶/²X��µq´/¡�¶/¢±?�sK�¯´s?�³�L·�L/·×�®©L/�¾°�³�
r�L//¡½°�¯m´//O��//½,x±´����Kr//�K�,,����¯´//²´�,,���¶//²hX®�,,����Kr//O�µmKqK�¨//�_×��sL//®±�¶//L�K� �

·KrOK�Ur�g��y´W¾¬ņ�¶O�Knk�sK�´�q×�·�¶¡¾b�c¾t�n/±K´X±�K/½°�/�¾¬�µÆ/�©K�¯m´/O�� �
Kq�sK�³×�Nªy�n²¡��·KrOK¾,¬���,�K�¶/®·/½°�UKmr/`�sK�q´/K�´/¢W½²È��§´/�`�¶/¡�V/yK

n²Xz·�n±³Knk�� �

ʴ	˨ʵ
˨Ě˨ĤăŰĸä˨ ˨

krO�qmÈ�?�sK½UL�¨�_�¶O�L/²�×�r/~W½��³�UKqL/PX�K��r/}È�µn/?�-V/yK�n/²±L���³
¨¢©�©K´�L²ª�_¼�¯´Or�ÅK�³�¯Kn©K´©K��rW�L®���>Lz±,�����K�qm°½�?¶/½��¨/�_�/©³È��Kr/O×�

r//A�,YqK×�qL//PX�K×�´//y�sK�³�V//yK×�Kn//k×�r//~W�§L//�X�½�V//yK�µn//}���¯?�qm�¨//�_� �
L²��¶O×�qLPX�K×��r}�³È�²d®·�-VyK�µn?°¾�r¡�qm¶®½��L/¾©³� ±n/©�°/�L/²©�¨/�_K³��

�>Lz±,������©³È��KqKm×�Å³/½V��r/}È�/¸©K�³È�V/yK��K�r/¥K�L/K/½°�Å³/½V�L/²��¶/O�Kq×�
XyrSryÈ�´¢W½²È�Å³��r�W�³È½�¦O¾r½¬�´/¢W�¨/�_½²È�m´/_³�³×��¶/±�³�n/}�n/·K´k
�r}È��?�qm½¶���<̈ 4¢5 ©��84A�2º�L3²7 ª3� 3_�L0¢ 3z7² 3��7¬/ 4·��4µ 4́¢/ 5yL3±����6̂ /g,����±�,/¾t�� /z²��©L/¢W�³¾,��
q´K×��r}È��ª¢�LW�n²Xz·¾°�L®±�¨/®��¯KnO½n/²��K�qm/½°�?/½¶��r/}�§´/�`� /z²È�

V/yKnk��?�qm/½¶�K×�m½r/¦��¶/Or��¯KrX/}�¨/�_��¶/O��Kn/��¯K´²�È�� /yL²�³�rIL�/}�sK
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ª�_�,¯L¾_Lg�ÇKrO�n±³KnkÈ��r}È�¶/O�VyK�´�q×�K�¶/¡/½°�µrIL/}�³� /z²�qm�UKo�³�
m´_³�¯KrX}�¶Or��m´_³�,mqKn±�¶¢ªO�®¢gÈ��r}È�sK�´y×�Knk�KrO×�K½°�²´/¾°�V/yK�

��3̄ 7n4 P7 ©K 3³�L 3·L3²7 ª3� 3_��7¬4¢3©��7°5��5r5 IL3� 3}��5 Þ6ÉK����6̂ g,������®·¾°�³�µKq�³�V�½r/}�¨/�_�V/yK�q´�/½µv�
ÇKrO� ½r·�sK�VK�L·�qm�?½¶���=̈ 4¢5 ©�L3²7 ª3� 3_��7 ²5�7¬4¢��0º 3� 7r 5}�L 0_L 3̧ 7 ²5 3³���µn/IL,������±/¾t�?�qm/½WLÈ�

�qm�V�Æk�³�U´P±�¨�_�¶¡L¸±?�/ª�_�µn}�f½r�WÈ��r/}È�r/~W�q´/K�sK�³½�È�-V/yK�
n²±L�qKr��¯mKm�°¾~±L_�qm�°¾s�¼<±5E��1̈ 5�L 3_�¼5���5� 7q3 7ÁK��0º3�¾5ª 3k���µr�O,�����L/¾P±K�¯mKm�qKr/��³
¶O�r~W�U´P±�¯LPgL��¯K´²�½�È�qm�¯L¾�È²O�¨¾IKr/yK���7o5E��3̈ /3� 3_��7¬4¢¾/5���3>L/3¾5 P7 ± 3A���µn/IL,Ï���³�

V©Lyq�r~W½�È�qm�?½¶���4 Þ6ÉK��4¬3ª 7�3A�� 4Z7¾ 3g��4̈ 3� 7̀ 3½��4¶3X3©L 3y 5q���«L�±K,��Ï���� �

ʵ˨
ŏíĚŃ˨ęĕ˨˛ĸċ˨ěù˨ĽĖŕ˨ ˨
�©Lk,��n·�³��r�È�KrO�³�mqKm�m´k��ªk�qm×�yq¾¯n�³�¯?�¶O½¥vÈ�L·È½���´ªl�qm�Kq

�³�µmr¡�¨�_�m´knS½n�È�m´}���h�qL�X±K�mq´�qL[?�³��n·�¯?�LW�mq³?��Kr/O×�§L/\�
?�qm½¶�r¡½¶®���3°¾/�8X 4®ª5 ©�¶/ 3�5�D 3� 3³�L/ 3̧�ª 3k�L/� 3³�L¸½ 3n3½� 3°¾3O�L®5©�ÅL¢3±�L·L²ª3� 3̀ 3����µr/�O,��������³

K½°�¡�Kq�jz�VO´��¾r/��·rS�n/²S�³�L/¸±?��Æ/kK�Ur/P��³�L/¸±?¾¯KqL/¡t�±Kmr¥/¾n½¬�,�
�g�§´�`¾�È��L�LW�VyK�VO´�½¶�WrP�È�KrO×�P�Ll¾°�?�³½¯L¥n/²�Kr/O�³×��K´/�W�¨/·K
n}LO�n²S��q´��¯L®·�Knk×��V�ªk�«L¦²·�qm�¶¡½ ��¯Lz±K�n²±L�-m´_´È�K´W�¨�L_�n±

�Lk��n·È�´®��V�Æk�¯´cÈ�KrO×�n}LO�¯Lz±K ?�n²±L/½¶��� 5º/3¢5I 3Æ 3®7 ª5 ©� 3Û/9O 3q� 3§L/3��7o5E 3³
�5� 7q3 7ÁK�¼5�� 1̈ 5�L 3_�¼<±5E�� 4f<P/ 3z4 ±� 4°/ 7h3± 3³� 3>L 3 <n©K� 4Û5� 7z3½ 3³�L 3̧ ¾5�� 4n 5z7�4 ½� 7° 3�L 3̧ ¾5�� 4̈ 3� 7̀ 3W 3A�K 4́ ©L3�� é� 0º3�¾5ª 3k

�3̄ ´/ 4®3ª7�3W� 3Å�L/ 3� 4¬/3ª 7�3A�¼/<±5E� 3§L/3�� é� 3Û/3©� 4w <n/3�4 ± 3³� 3Ú 5n7® 3h5O���µr/�O,�����/X�³È��UqL/¥mq³rS�¶/¡
s�qm�°�¶¡�m´r��Kq�¯L¦X}r�¾°�ªk¾¶��K×�¬·K´k�,V}L®¥�n²X�¥��?½L�±Lz¡È�qm�s¾°�

·K´kÈ�V}L®¥�¶¡�qm�¯?�mLz��n²²¡�³�¯´k�rO�L·½n±t�³�§Lg�¶¢±?�L�m´k�´/W�Kq�P/zW¾f�
³�n�W½x�È�²¡¾.¬��n±³Knk�m´r��c�°¾t×�È�¬±Km�®±�L®}�¶¡È�±Km¾n��V/�ªk�sK�xS�,

�¯Lz±KÈ�K´WÅ³�¨�L_�n±½V�¶O��n·�¯K´²�È��´�k�V�Æk�qm��LkÈ�Kr/O×�/krOÈ��sK
¯Lz±K�n}LO�L·-��n²±L��L/3²7 ª3� 7_K 3³� 2°4¾/ 7�3A� 3¹ 8r/4��L/3²5 WL8½ <q4o 3³�L/3²5_K 3³ 7s3A� 7°5�L3²3©� 7N3·�L3²8 O 3q� 3̄ 4́ © 4́�3½� 3°½ 5p8©K 3³

L 0L 35E� 3°¾5�8X 4®7 ª5 ©���¯L�r�,�����´¥�¶/¡�n²X/z·�¯L/±?�³½n/²�±Kn/±sr��³�¯L/±s�Kq�L/�,KqL/¥mq³rSÈ�
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L�¶¡�Lr��V®gr½¶�¬~c�²}³qÈ��,n²}LO�LS�Kq�L�³¾K´/~×�µm�qKr/��K´/�W�¨/·K���¶/O��q´�
§L\���©Lk�r¥K½LX¢�mr�×�¶O�Kq�r~O�mKr�K�sK�ªk�¯K´²�¾¶��~±L_�³¾°�³q�qm�m´k×�s¾°��r/O
È�¥t½n²�L·qL¡�³�sLy�³�L·mKn�XyK�³K�m´_³�qmÈ½�/�qKr�È�m�n/���¶/O�n/±K´XO�³K�L/W�n/·
ªk¾¶��¯n}�m´k�,nyrO�sK½°�´���KqmK�µ´��³K�qm�³q×�rW×�±m�¶O�VPz½r/¦�¯L/z±K��qKr/��L·
È�m�³�n/·/½L�n/�¯K´/W½r½,V�/¸©K�UKq´X/ym�«L/`±K�Uqn/�È,��,¶/�L_�mL/g?�L/O��L/PWqK

�l}¾XÈ��L®X_KÈ��LO��LPWqK�³AnP��³K�¶O�KqÈ�mn·���³½L�KrO×�§L\�KrO�M?��ªk×�gK¾L×�
}K¾>L�mL×�VyK���=¼ 3g� 2> 7¼ 3}� 8̈ 4¡� 5>L 3®7 ©K� 3°5�L3²7 ª3� 3_ 3³���P±K¾,>L������c�r·�M?�sK�³¾t�µn/±s�K×�Kq�
r�?½n½¬��³�¯?�L�Kq½¶�g¾UL�K�sK�-VyK�µmKm�qKr�½°�³q�gK�mKn�XyK�§L�X�n±³Knk¾r¥L×��³

¯?�qL[?��³�m´r��¨�_�M?�qm�KqÈ�K´W�N/WrX��K´/k�³�qL/[?�³�¯L¸_�¬�±�Knk�V�¥�¯
m´r��¨�_�UL�´ªl�qm��ªk�µKr®·�¶O�Kq�¬�±�rO�� �

?�qm�¶¡�q´�±L®·½¶����µq´y�P¶¡qL�µr�O�µmq³?�,n}��¯L/t®·�Kq�V/�Æk�¨/�_�Knk
«m?�Ur�g�V�ªk�LOņ�s�-VyK�µmKm�qKr�½Kr�,«m?�V/�ªk��n·��V/yK�µm´/O�V/�Æk��

�n·�r¥K�xSÈ�¶O�WKo�¯K´²�È�c¾t×�,n}LO�qm�«L¦²·�V�ªk�³�µKr®·�LO�¯?���hW�È�½n/OL��
K�qm½°�´·�« 6́ ��,§´�`�Uq´�½V�m´/O�n/·K´k��´ªl�UKo��·L/¥È�qL/[?�¨/�_�/½ �

�¨�Lg�ULn��¯n}�µmL?�sK�xS�³��ªk�¯?�sK�xS�,�ªkÈ�m´}�¯n/}�§´�`�n²±L�-
Å³�³�VLK½V�xS�sK�V�ªks�-/½Kr�Å³�³�V/LK/½V�r/A×�/WKoÈ�Kr/O×�/²O��´/±È��«m?

±¾,Vz�nO½°�V¸_�¨�_�VLK�KrO×�Ur�g�·KrOK¾¬ņ�zO�ULIÆXOK�sK�xS¾qL�Kr/O×�¯?�
Ur�g���hW�È�½,nOL�´y�qm�¶¡�q´�±L®·µn?�µr�O�µq��� 2UL/ 3®5ª3¢5 O� 4¶/9 O 3q� 3¬¾5·K 3r7 O5E� ÞÈ3ª3X7 OK� 5o5E 3³

¾5®5 ©L/ 8�©K�»5n/7̧ 3��4§L/3²3½� 3Å� 3§L/3��é�¼/5X8½ <q4o� 7°/5 3³� 3§L/3��é�L/ 0L 35E� 5wL8²ª5 ©� 3Û4ª5�L 3_�¼<±5E� 3§L3�� é� 8°4̧ 8®3W3B3��3°��
�µr�O,������L¦²·�³È�·KrOK�Knk�¶¡¾¬�q´K�¶O�Kq×��³�m´r��¯LhXK¶O�Kq�¶®·�³K�L_×��,mq³?

S�¶O�Kq�´W�°�V�¥�³K�¶O�Knk¾K´~È½��ªk�t¥rO½,¬²�·KrOK¾¬��r��mr/¡��°/�¯Kn/±sr��¶/O
yq�n·K´l±�qL¢®Xy�«mr�¶O�°�n¸��m´r��.¶c¾n��n/O�³½°��sK�¯L/²´�¶/¡�V/yK�r�L/k

�X�VLK�¨�_�¯L·K´k�Knk¾°�¶/O�L/W�,n²X/z·�/�X®©K�«L/K�¯K´²�¾°�qKr/��¥¾n/±r���3°½ 5p/8©K 3³�
L/ 0L 35E� 3°¾/5�8X 4®7 ª5 ©�L/3²7 ª3� 7_K 3³� 2°4¾/ 7�3A� 3¹ 8r/4��L3²5 WL8½ <q4o 3³�L3²5_K 3³ 7s3A� 7°5�L3²3©� 7N3·�L3²8 O 3q� 3̄ 4́ © 4́�3½���¯L/�r�,����,���³

´¥�¶¡�n²Xz·�¯L±?½n²�±Kn/±sr��³�¯L±s�Kq�L�,KqL¥mq³rSÈ�L�¶/¡�L/r��V/®gr/½¶�¬/~c�
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²}³qÈ�L�,n²}LO�³�L�Kq�S¾K´~×�¨·K�K´�W�r�qK�µm��K�¶XP©K½°�rA�VLK�³�V�Æk�sK��´±×�
qLPX�K×�sL`�³×�mKmqKr��³×�±��r�¾,Vz��g�¶¢ªO¾/X�È�´/¢W½²È�/��K³�³È��¶/¡�V/yK

krO�mL¸±�qm�n±³KnkÈ�K�¨·K�sK½¯L®��qKr�È�mÅ³�NgL��³�n·½V�/�¯?�wLyKrOÈ�K´W�n/±
WL�r�WÈ�´¢W�¬©L��qm½°�L®±�§L®�K½-n�K�rO½°�¶O�wLyK��r�±È�nyq��ªk���µs´/g�¶/O�r�L/±
·´©K¾V��©Lk�³¾V��³�VyK�¨�_��O´Oq�µs´g�¶O�r�L±¾V�¸©KÈ�VyK�� �

KrOL²O½°�¶O�¶¢�¨�_�VyK´kqm��°K�r¸}�¯K´²��� 3n/3ª3P7 ©K�K 3pÞ3·� 7̈ 3� 7_K� <M 3q� 4¬¾5·K 3r7 O5E� 3§L3��7o5E 3³
�3«L3² 7�3 7ÁK� 3n4 P7�3±� 7̄ 3A� 8¼5²3O 3³�¼5²7 P4 ² 7_K 3³�L0²5?���·KrOK¾,¬�������³�½mL�q?��X�³È�·Kr/OK�¶¡¾¬��mr/¡��r/�

K�,KqL¥mq³rS½°��r¸}�¶¢���|X/yrS�sK�Kq�¬±Kn/±sr��³�°/�³�µm�qKr/��¯LK�³�°K�¯L¢�Kq
qKm�q³m�¯LXO�?�³�¶±L/~±�¨�_�VyK´kqm�,/½V�Kr/O×�´/y�sK�L/�m�VOL`X/yK×�r¡s/½L���§?

¯Kr®�,��r�,½,¬���Å³�¨�_�VyK´kqm�,½V�³�Ur�±��Xz¾¬�¸©KÈ�qm�¨/OL�W�L/O�®©L/�¾°�sK�
´y×�¯L²´��>Lz±,���/¸©K�Ur�±�³�V²�ªy�VyK´kqm�,È�,>Kr/yK���s³�V/yK´kqm�,/½r�sK�
´y×�y´È�,¶����´y�sK��n��¯Lz©�VyK´kqm�,×�·KrOK�Ur�g¾¬�,>Kr�/}�����KqÈ�K´W�¯

mrO�«L±�V�ªk�sK�xS�¨�_�mqK´�sK�� �
r¡�¯?r��qm½¬��UL½?�LP©L��¨/�_�¨/�K��È±´¥r¥m�³�UÅL/g�¶/O�Kq��>L¾/}K�qL/[?�³�L/·

±//�VP/zÈ�m�µL/�³�n¾//}q´k�°XkL//y�µn²//~kqm�³�È±Kq´/±�n//²±L�-n//²·��3́ // 4·�»5p//8©K��3̈ //3� 3_�� �
� 3x7® 8~©K��0>L3¾/ 5���3r/ 3®3�7 ©K 3³�K 0q´/4 ±����,x±´/½�����Kn/k�V/y³KÈ½��Kq�µL/�³�¯L/~kq�Kq�ML/X�?�¶/¡� �

m´r��¯LOLW�¶O�¯L¦X}r��¯mKm�qKr��,��¯L¥mLXyr��¯K´²���5̈ /5�L 3_��5º/3¢5I 3Æ 3®7 ©K�� 0Æ/ 4y 4q���,r�L/�����,
¶O�¯³qL·�¨�_�y´�Ur�g�qL¾Xym�³�r½s³�¯K´²�Èņ��L3²7 ª3� 3_ 3³��4¶3� 3��4µL/ 3k3A��3̄ ³ 4qL/ 3·�K 0r/½ 5s 3³��

��,¯L�r������y´�¶O�L�L±L®·�³È��MLX¡�UKq´W��mr¡�L���Kq½¬�³�{qmKr/O�¯³qL/·�Kq�s³/½r�
³K�qKr��mKm½¬��� �

ʶ˨
˛ĸċ˨ęĕ˨āʭŃŘŋĔŎ˨ĂŊʭēĕ˨ ˨
�sK�¨�_�µuK³r�±�OmKÈ�¶O�È·L¥�¯?r��qm�¢}/�mr/��¨È�?/½n�n/²±L�µuK³��¨/�L_�-�½/²�È�

¨�L_�½ �m´_´�½L�m´_³�-VyK�n²±L�qKr��¯mKm�|½L~¥�ÇKrO�¯KqL¥t¾·rS���7°/ 3 3³��5�/8X3½�
�3 Þ6ÉK��7̈ 3� 7̀ 3½��4¶3©�L 0_ 3r7l 3���,�Æ�Ï����·rS�³�wr/W�Kn/k�x/¡�r·�³¾qL/¡t�O�µKq�Kn/k�m´/}/¾¯³r�
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�¯n}�¬©L/��Vly�YmK´g�³�ÆO�³�¯L·L²¥�µn¸��sK��/O�Kq/�³K�rÈ�L/~¥½n�,�·L/¥�³È��¬/·
¶O���®_�¨¢}È�?½,n�r��LW�r�±�³m�sK�¨�L_½N�O�¶OÈ�L¸±½V�È�K´W?�-n²}LO�n²±/½WLÈ�n/²±L�

Èy´�¯mKm�qKr�ņ�¶O��rPL¾S�¯K´²���4µ 4́ ª5�L 3_ 3³��3°5��3°¾5ª 3y 7r 4®7 ©K����,��������¯Kr/P®�¾S�sK�¬/·�³
¬¾±Kmr¥�|ªyr��¯Lz±K�ÇKrO�¬~c�³m�¯mKm�qKr��³�,��7¬3© 3A��7̈ 3� 7̀ 3±��4¶3©��5°7¾3²7 ¾ 3�����,nªO�����¶O�L�L½?

.¬½mr¢±�L���¬~c�³m�³K�È�V½Kn/·�È/¸©K�¯L/r��¶/O�¶/¡�È±L½K´~¾S�¯mKm�qKr��³�,��n/²²¡
��7¬4·L3²7 ª3� 3_ 3³��0º 8®5 I 3A��3̄ ³ 4n7̧ 3½�L3± 5r 7 3B5 O����,>L/¾P±K������L/W�¬¾XkLy�«mr�×K´~¾S�Kq�¯L±?�³�Kq��/ªk���¶/O

n²²¡�V½Kn·�L�rA���³L�W�È6ª��«L�±�°X�r¥�r�±�qm�LO�È·L¥�¶¡�VyK�°½K�qm�mqK´�°½K�U
³K�¨���³�µmKqK�ÇqL`�³�n±³Knk�¶O�¨�_�,¬©L��rO�¬¡Lg�È©´ª��³��¶/¢IÆ�³�§´/���¬©L�

¯Lr��ÇKr_K�¯KqL¡qn±K�Vym�³�Ç³�ÇL·��¶O�³�µmKm�mL²yK��³�m´/}�È/�µmq³?��/®_�¨¢}
¶O�¬·�È·L¥��ÇL/²��³�n/±³Knk�¯m´/O�¨/ª�©K�V/ª��¨¾©m�¶/O�¶/_´W�¯³n/O�³K�qm�¨/ª��r/¦½m

Vª��¶O�È±L¾�È©´��ÇL·�È�µmKm�mL²yK�n±³Knk�¶O�����µng³�¬ª¢X�L½�³�mr��¨¢}�m´}�� �

ʷ˨
ãŘŒĸŎ˨ŗ˨ãĕʭŎ˨ãʭŒĸŎ˨Ŕý˨˛ĸċ˨ ˨
�×mL�r¾��q´K�×KrO�¬·�³�µn}�¶X�r¥�qL¢O�×mL�q´K�×KrO�¬·�¨�_�µuK³�¬½r¡�¯?r��qm

×´²��³��¾±L®z_�°X}Km�×L²��¶O�×mL�m´_³¶PWr�³�VyK�×mL�qL[?�³�V�°¾½LS�×K��sK�rW
�¬/z_�,mqKn/±�µmL/�-V/yK�¯?�x/¢��rO�×mL�r¾��m´_³�LK�,VyK�×mL�r¾��UKm´_´

mqKn±�m´_³�¯?�qm�¬·�µmL�qL[?�³�Vz¾±���qKr/��n/²±L�×mL�r¾��q´K�×KrO�¨�_�§L®�XyK
�VL¾��qm�¯Kr�L¡�¯mr¥�qm�r¾`±s�³�¨��¯mKm�L3²7 ª3� 3_ 3³��3§ 3Æ7�3 7ÁK�¼5���5�L/3² 7�3A��3°½ 5p/8©K�K³ 4r/3�3¡��

��,BPy����³����³�Vz¾±�×mL�LyLyK�,VyK�µmL�¬©L��³�L¾±m�sK�xS�È±L¸_�qm�VL¾��¯´c�³�,
n²X/z·�µmL�r¾��x²_�sK�¬·�VL¾��qm�UKm´_´��§m�¯mr/¡�Vl/y�r/¦½m�¶/±´®±��ÇL/·

�VyK�¯Kr�L¡�L3²7 ª3� 3_ 3³��7¬4̧ 3O 4́ ª4���0º3¾ 5yL3�����,µnIL���/z±K�N/ª��,¯L��N/ª��°/½K�sK�r/¾��mKr/�¶/¡�L·
�°½KrOL/²O�-V/yK�×mL�r¾��x�±�m´k�n²±L�³�x�±�×K´��sK�,VyK�¨¢}�×rO´²��ÈX}´¥

m³q�È/�qL®/}�¶/O�×mL�r¾���qK´��sK�¬·�¯?�Èr±�³�ÈXly���×Kr/O�¨/�_�n/²±L�t/¾±�³
�¯Lz±K�ÇKrO�µnJ�K�³�qL�OK�³��®y�¨�_�n²±L�×´²���n·�K 3³� 3�7®/ 8z©K� 4¬/4¢3©� 3̈ 3� 3_ 3³� 3qL/ 3�7 O3 7Á

�3̄ ³ 4r4¢ 7~3W� 7¬4¢8ª3�3©� 3¹ 3n5J7�3 7ÁK 3³����,¨/h±���V/zS�,��¯mKm�qKr/��r/WrO�³�¯Kr�L/¡�¶/®ª¡�¯n/±Kmr¥�rW
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����

 

 

yL
²}
L²�


È�
r¡
�¯
?r
��q
m�¨

�_
½¬ 

Knk�¶®ª¡���3̈ 3� 3_ 3³�¶ 3®5ª3¡��3°½ 5p8©K�K³ 4r/3�3¡�È3ª7�/ 9z©K��4º/ 3®5ª3¡ 3³��5 Þ6ÉK��3¼/5·�L/3¾7 ª4�7 ©K����,¶/O´W����UL/½?�³�,
²��UKm´_´�³�×´²��q´K�¶O�¶¡�×r¦½m�mqKm�µqL}K�×´�L�³�»r/~O�ÅK� Þ6ÉK�¶ª�_���¬/¢©

¬¾¢h©K�t½t�©K� Þ6ÉK�n²��°�ÅK�r�²©K�L�³�¶O�¬¢O´ª��°J®�X©�³����,¯Kr®��§?�����¶/½?�°/½K�qm�,
�UL½?�qm�³�VyK�×´²��×rA�ÈPª��¯L²¾®�K�³�¨�`½�Kr¾\¡�Kr¾k�¶¾�� Þ6ÉK������>Lz±�,��³��L/®��

¨�_�Æ¾Py�¬¸¾ª��¬¢©� Þ6ÉK������>Lz±�,��V/yK�×´/²���n/·�³m�,¨¾P/y�¨/�_�³�r/¾\¡�r¾k�,� �
È�qKr��È©L�X�n±³Knk�§´�`�¶¡�n/±r¾¥���¶/½?�qm�³�¨/�`²��°¾OoL/¢©K�¼/ª�� Þ6ÉK�V/²�©��� �

��,¯Kr®��§?����VyK�×mL�r¾��¶¢ªO�,Vz¾±�È±L®z_�×rA�V²�©��t¾±�³��È¥n/±s�«K´/��¨�_
�¶½?�qm�� 3Å 3³�K 4́ W 7D4 W��3>L 3̧ 3� 9z©K��4¬4¢3©K 3́ 7 3A�¼5X8©K��3̈ 3� 3_��4 Þ6ÉK��7¬/4¢3©�L/ 0L3¾5�����,>L/z±��,����r/¾��r/[K�¨/�_�³

ÈXly�sK�xS�È±Ly?�¨�_�n²±L�×mL��4̈ 3� 7̀ 3¾ 3y��4 Þ6ÉK��3n7�3O��2r 7z4��K 0r 7z4 ½����,�Æ/����qKr��°¾²d®·�,
¶O�N}�¯mKm��È/S�qm�°X/�q�ÇKr/O�ÇrX/zO�Kq�s³q�³�|/Kq?�¶½L�Kq�MK´k�³�|}´S�¯K´²�

�Çs³q��3́ 4· 3³�»5p8©K��3̈ 3� 3_��4¬4¢3©��3̈ 7 ¾8ª©K�L 0yL3P5 ©��3« 7́ 8²©K 3³�L0WL3P 4y��3̈ 3� 3_ 3³��3qL 3̧ 8²©K�K 0q´ 4~4 ±����,¯L�r������ �
¶O�×mL�q´K�qm�¨�_�È·L¥�×mL/�¯L¸_�³�UKqL¾y�³�°¾s�¨�_�n²±L�-m³q�È�qL¡��

�¶½?�¬½r¡�¯?r��qm�»5p8©K��3̈ 3� 3_��4¬4¢3©�� 3� 7q3 7ÁK�K 0n7̧ 3����,¶/����qL[?�sK�°¾s�¯m´O�n¸�,��×mL
VyK�×mL�t¾±�m´k�³�°¾s���µL/�³�n¾/}q´k�ÇKr/O�È½L²/}³q�³�q´±�¨�_�n²±L�t¾±�³�� 3́ / 4·

K 0q 4́ ±� 3r 3®3�7 ©K 3³� 0>L3¾ 5�� 3x7® 8~©K� 3̈ 3� 3_�»5p8©K����,x±´½���� �

ʸ˨
łŋē˨ŗ˨˛ĸċ˨āŗʭŀă˨ ˨
��L/k�³�µv/½³�×L/��K�×Kr/O�¨�_�³�VyK�b¾·�sK��KnOK�³�m´_³�¨�K�¯mq³?�n½nS��ªk

VyK��¯³t�K�,¨�_�O�V/yK�¯n¾/~lO�³�L/��K�,¯mKm�qKr/��,�ªk�r��,×mL`/y�������,������qm
�n/±K�¶/X�¥�°l/y�r/X®¡�¨/�_�sK�L/½�,n/±K�¶/X�r¥�È/¢½��/ªk�LO�Kq�¨�_�r¾yL�W�sK�×qL¾zO

��,È½LP�LP�����]�,�����,���-�����¶X�¥��/ªk�³�¨/�_�U³L/�W�qm�¬·�¯Krz��sK�ÈkrO�n/±K��
È/©³�-µn/}�p/kK�¯´¥L±´¥�ÇKt_K�sK�N¾¡rW��ªk�qm��V/z¾±�q´/�²�¨/�_�qm�L/²��°/½K

��,È½LP�LP�����]�,����,�����¯n/½r�?�ÇL/²��¶/O�³��¾/zO�µqK´®·�Kq�¨�_�¶¡�Èz¡�§´��n²±L
È��n±Km��,×qK³tPy����]�,�Ï���,ÏÏÏ��� �

È�µmKm�§L®XgK�µuK³�³m�°½K�×L²��U³L�W�qm��¬/·��mKr/X�L/¸²W�¶±��ªk�LO�¨�_�-m´}
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n²Xz·�¬·�¨®¢�È�´±�¶O�¶¢ªO�,n²Xz¾±¶O�-�È�r�±��V/ª��¶/O�µqL/}K�eÆ�/�K�³m�°/½K�nyq
mqKm�È½L��Vª��³�Èª�L����¶/O��PWr/�¨/�_�L/¸X²�VyK�qL¡�«L`±Kry�¶O��´Or�È½L��Vª�

V/yK�×t¾c�r·�Èª�L��³�×m´_³�Vª��³�|²½r�?�³�V�ªk��³r}�³�³nO����/�³�°/½K�L/O
�¨L}�¨�_�³��ªk�U´¢ª�³� ª���³�ULP¾��³�UKm´¸~��nk�Kr½s�-VyK�³m�r·�n/±³K
�µr½Km�qm�¨�L_�¯´¢¾��°¡��mqKm�È�Kn/·K�m´/k�UL�´ªl�¶®·�×KrO���ÈX/z·�¬©L/��«L/®W

�§´®~�°¡���³�V/yKnk�¬/ª��qKn/�qm�¶/®·�r/A�³�¨/�_�³��ªk�¶XP©K�,VyK�³K�×m´_³
V/yK�r½p/SL±��/ªlW�r/A�°/½K�³�mqKm�UqL/�±�³��Kr}K�|½´k�¨�_�³��ªk�rO�µqK´®·��

V¾�Lk�¯n¾~lO�¨�_�ªk�sK�xS�µv½³�È½L·�V½Kn/·�n/²±L�,V/yK�«n��sK�m´_´� ½��
�¶½?�qm�ÈXz·�sK�xS��¨/¡�È��K�×p©K�L²Oq�§L�>È/}�×n/·�¬/[�¶/�ªk����,¶/�����°/½sK��³q

È/�r/X¸O�L¾/}K��Kn/·K�³�V½Kn/·�qL/[?�¶/O�¯?r��UL½?�qm�¨�_�¶O�¶_´WLO���qm�³�¬¾/yq
È�¬¾²¡��n}LO��ªk��n·�¨�_�m´k�VyK�°¢®�r¦½m�µL¦±�sK���¶½?�qm���/¡qLP�µq´y�¶
�µr�O�V�Æk�¨�_���µKr®·�¶O�«m?��/ªk����n/·�«m?��/ªk�sK�x/S�L/½�³�Kn/_�¶/±�³�µm´/O

Vy³K�UL�r�W�³�³K�V�Æk�«m?�V�ªk�� �
È�VyK��ªk�ÈWKo��n·�,¨�_�x�±�¶¡�mr¡�L�mK�¯K´W���¬/·�¶/¡��L/h©�°½n/O�¨�_
sK�xS�È�mL`½K��ªk�µmrXz¥�xS�,�ªk�LO�¯Lt®·�¬·�³�m´}�V/yK��/ªk�sK�rW����/�K³�qm
��¨�_�V/�¥�¯K´/XO�V/yK�°/¢®�³�V/yK��L/k�×m´_³�V½m³nh�µL¦±�sK��ªk�³�«L

VyK��ªk�×ÅLO�NWKr�¨�_�³�n²Xz·�NWKr�×KqKm�³�m´_³� ½�sK�¨�_�³��ªk���È·L¥
È�mL`½K�>È}�¯?�LO�¯Lt®·�³�VyK�>È}� ½�ÈWKo�¨�_��ª�X�mmr¥���L/O�¯L/t®·�È²�½

È�¨�_�¯?�m´}��È�UKo�«´��¨�_�Uq´��°½K�qm�-mmr¥��V/½Å³�³�VLK�¨�_�n²±L
¬¾·KrOK�Ur�g�×KrO�VLK�¨�_�¨\�³�¨L¡�¯Lz±K�³�«LK�×KrOņ���,µr�O�����q´�±L/®·�,

È�n/±³Knk�sK�°¾²´�¶¡��³�n/²¡�¨/�_�¯L/}m´_³�qm�Kq�V/LK�L/¸±?�×Kr/O�L/W�n/²·K´k
�¶/½?�qm�¶/¡�m´/O�n/·K´k�È²½´¢W�t¾±�¯?�¨�_�³�È²½´¢W�VLK�°½K�VyKn¾S�¶¡�q´�±L®·

���yn/}�µqL/}K�¯KnO�,¯L�r��¶¡qLP�µq´���È/ª�_�¶/±�³�V/yK�È²½´/¢W�¨/�_�V/LK�°/½K
È�,V/LK�×KqKm�È/�X�°´�³q�°½sK�-×mKmqKr��³�×qLPX�K��³�È²½´/¢W�UL�r/�W�n/±K´W
n½L®±�¶¾¡tW�³�¬¾ª�W�Kq�µn�Xz�w´�±�³�n}LO�¶X}Km�È�¾�g���L/�×KrO�n½L}�¶¢±?�¬¸�¶X¢±
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È}�¯?�m´k�sK�>È}� ½�qL[?� ¾¢�WÈO��©Lk�×KrO�LK�,n}LP±�°¢®�>��¯L/¢K�°/½K�LX®·
mqKm�m´_³�Uqn��³�� �

�³�È²½´/¢W�qL/[?�×KqKm�³�V/¾®·K�rS�³�£qtO�qn�±?�,V�Æk�¨�_�×KrO�°½´¢W�«L�
¯?�V�Æk�°½K�È�±�rO�§ÅnXyK�×KrO�¯L¦X}r��¶¡�VyK�È�¾�g��×³q�qm�mL/z��N/_´�Kq

È�°¾s��n/yL��¬/·�Kq�¨�_�¨�K�¯L¾O�°½K�LO�³�n²±Km�n±qL®/}�È/��,µr/�O�����µrX/z¥�°/½K�³
¯?�È²½´¢W�UL�r�W�Uqn�³�¯Lz±K�V�Æk�n±Lyq�È�Kq�� �

U³L�W�sK�r¦½m�È¢½��³��½r~W�×L²��¶O�¨�_�¶¡�VyK�°½K�°½´¢W�³�¨�_�È½L²��×L·
°½´//¢W�×L//²��¶//O�qm�L//¸²W��//ªk�L//K�,V//yK�°½´//¢W���Ur//�g�V�½r//}�n//²±L�È�½Kr//}

¬¾·KrOKņÈy´�Ur�g�,ņÈz¾��Ur�g�,ņ��³n®h�Ur�gŅ�¨/�_�L/O�¶/®·�,
VyK�¶X�r¥�«L`±K�L²��°¾®·�LO�³�wn���qL}�È�½r~W�� �

ʹ˨
łŋē˨ŗ˨ĚŎï˨ʯ˛ĸċ˨ŁĚĿ˨ ˨
^½qnW�,rA���/�hW�q³r�¶O�³�VyK�È`½qnW�¶¡��ªk��Æk�¶O�,VyK�È��m�³�Vz¾±�qKmrO

nOL½�È��¶O��r�±È�nyq��r½n/�W�ÇL²��¶O�rA�³�VyK�UKm´_´�UK³o�mL`½K�ÇL²��¶O��ªk
�³�qL[?È�xS�,VyK�L¸±?�qm�ÇqL_�«L�±���ªk�¶¡�mr¡�L�mK�¯K´WsK�xS��¯´/c�,V/yK�rA

È®±��ªk�,m´~±�r½n�W�Vzl±�Çt¾c�LW��È�´/ªl�b¾/·�¶¡�¯L²c�¬·�,m´}sK�x/S��V/�ªk
È®±�r½n�W��rO�rA�����¶X¢±�¨½o�¶½?�×L²��qm�rA�³��ªk�È±L��qm�¶¡�VyK�L`²½K�-m´}

�¶ª®_�qm��ªk�� 3³� 4�7ª3l7 ©K� 4¶3©�Å3A�4r 73 7ÁK���«´/ª��V/yK�³m�¯?�Ur½L/��r/O�r�/~�È¸_³�¶O�¶¡
È��m´}��,È½L/P�LP������]�,����,������m´r��Knk�¶¡�q´�±L®·���� 3� 7q3 7ÁK� 3³� 5UK³L®/ 8z©K� 3�/3ª 3k

�2«L8½ 3A� 5º8X 5y�¼5���m´r��xTy�³���Ç 3́X 7yK� 8¬4 [���3r 73 7ÁK� 4r<O 3n4 ½� 5{ 7r3�7 ©K�È3ª 3�����,x±´½���,/½K�¶/O�¶_´WLO�°
¶/O�n}��l~�t¾±�¨�_�³�rA�¯L¾�È½L²���r��,N©L���m´/k�×L/²��qm�r/A�¶/¡�×q´�

�UKm´/_´�È½L/��V/ª��³�qL/[?�¶/O�V/½L²��L²��qm�¨�_�LK�,VyK��¾zO�³�È½KnXOK�r½n�W
mqKm��¯?�,�ªk�×L²��r¾z�W�qm�¯Krz��È��O�È©³�µn/½nS�¶/O�Kq��qm�Kq�r/A�³�m´¸/~�×L·

µn½nS�¶O�L²��³�m´¸~L±�×L·��n±K�µmKm��L�XkK�È±Lg³q��,È½L/P�LP��������,����È©L/g�qm�,
�Kn/k�|²½r/�?�³��/ªk�³�Kn/k�UL/�´ªl�¶/®·�¨L/}�³�«L��¯?�×L²��¶O�¶_´W�LO�rA�¶¡
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È��ª�W�UKm´_´�¶®·�¶O�³K�rA�wLyKrO�mr¾¥���¶O�¯?�UL�X~�³�rA�µuK³�¬½r¡�¯?r��qm
�³�V�½r/}�×L/²��n/²±L�,VyK�µn?�¯´¥L±´¥�È±L�/¢gK�È/²½m�«L�� 4¶/3© 3t7 ± 3A� 5 8ÉK� 4r/ 7 3A� 3Û/5©3o

�7¬4¢7¾3©5E����,�Æ����,�� 8 5É� 8Å5E� 4¬/7¢ 4h7 ©K� 5̄ 5E����,«L/�±K����,��5�/ 7z5�7 ©L5 O�¼/<O 3q� 3r/ 3 3A� 7̈ /�����,�Kr/�K�����¶/O�³
M´_³�³�ML`½K�×L²��µmr¡�§ÅnXyK��n±K��3Û/4W 7r 3 3A�7o5E� 3n 4̀ 7z3W� 8Å3A� 3Û3�3² 3�L 3� 3§L3�����,�Kr/�K����

�×L²��¶O�³�Kq�È±L/r��q³n/��Uqn/��³K�t_�Èz¡�³�VyK�n±³Knk��´�l�¯mKm�¯Lr�
�mqKn±��5 8 5É� 2p5J 3 7́ 3½� 4r 73 7ÁK3�³����,qL��±K����¶O�È�r�±��¶½?�¶O�¶_´WLO�nyq��¯K�0LJ¾/}�mKqK�KoK�µrA�L®±K

¯´¢¾��°¡�¶©�§´�½��L/}�Kq�³m�r·�³�n}LO�¶X}Km�¨�_�³��ªk�sK�rWKr��È½L²��rA�-m´/}�¨
n}�n·K´k�qL[?�³�UK³o�¨L}�³�mqKm��¾y³�È½L²��¶½?�°½K�qm�>È}�Kr½s�� �

�¶/O�V/yK�ÈX/z·�¬©K´/���/ªk�qm�È½L��Vª��rO�r�L±�¨�_�n}�¶X�¥�¯´²¡LW�¶d±?�rOL²O
n½r�?�È�n·�LO�Kq�ÈXz·�¬©L��¶¡�È²��°½K���qm�n/±³Knk�¬/·�Kq�¶/¾©³K��n/·�°¾®·�¶cr¥

È�r¾¾�W�×mqK´�n·m���¶½?�¨\���´y�¬¾·KrOK�¶¡qLP�µq�� 5� 7q3 7ÁK� 3r/7 ¾3�� 4� 7q3 7ÁK� 4§ 8n/3P4 W� 3« 7́ /3½
�5qL 8̧ 3�7 ©K� 5n 5gK 3́ 7 ©K� 5 8 5É�K³ 4s 3r3O 3³� 4UK 3³L 3® 8z©K 3³��°¾±K´/��¶/¡�V/yK�r�L/k�¯Kn/O�t/¾±��n·�r¾¾�W�°½K�,

¶O�qKmK³�Kq�³K�LW�n±qKn±�¶�LgK�ÈXz·�¬©L���©Lk�rO�t¥r·�È²½´¢W�L½�³�×qLPX�K��n/²²¡�×qL¡
rO�L½�³n²½L®±�mL`½K�ÈX½³nh�³K�×K��°½sK��Kn/k�V/®¢g�³�V¾/~�,µmKqK�qm�È±´¥r¥m�³q

¯´¥r¥m�°½K�¶®·�³�VyK�r½pS�¯L¢K��¨/�_�L/²��°½n/O�x/S�-V/yKnk�µmKqK�LO�¬·�sLO�L·
¯L®/y?�³�m´/k�UL/�´ªl�rO�n±³Knk�³�VyK�r½pS�¯L¢K�È¸©K��ªk�qm�n½n_��°¾/s�³�L·

�mqKm�¶²®¾·�³�V²�ªy��8©K� 4 8ÉK� 3́ 4·� 4°5®7 ¾/ 3̧ 4®7 ©K� 4°5 7D/ 4®7 ©K� 4« 3Æ/ 8z©K� 4w³ 9n4�7 ©K� 4Û5ª 3®7 ©K� 3́ 4·� 8Å5E� 3¶3©5E� 3Å�»5p
�3̄ 4́¡ 5r 7~4 ½�L 8® 3�� 5 8ÉK� 3̄ L 3h7 P 4y� 4r<P3¢3X 4®7 ©K� 4qL8P 3̀ 7 ©K� 4t½ 5t3�7 ©K����,r~g����� �

ʺ˨
ŏíĚŃ˨ęĕ˨˛ĸċ˨äőʭĸŎ˨ãʭŕĕĚýęʭÝ˨ ˨
µuK³�¨¾ªhW�qm�¯?�mn/�X�È±L/��È/yqrO�³�¯?r/��qm�¨/�_�×L·��¶/O�Kq�L/�,È/±?r��UL/½?

¶/O�×r/¦½m�LO�È±L��¯?�sK� ½�r·�¶¡�n±Lyq�È�¨�_�È±L��sK�È�ªXl�×L·mrOqL¡��q´/�
°/½sK�-n±qKm�Kq�¯L}m´k�mr��¶O�r�h²�mrOqL¡� ½�r·�³�VyK�U³L�X�¨L¡��°/½K�qm�³q

�qm�¨/�_�×L/·rOqL¡�¯K´/²��V/hW�Kq�¯´¥L/±´¥�È±L��¯?�LW�µn}�{ÆW�qLX}´±�sK�|lO
²c�¶O�¯?r��¨/¾ªhW�³�È/yqrO�¯?�¶/O��´/�l�¶/½?��/¾P�W�L/O�Kq� ½�r·�³�¬¾z�W�¬z��n
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¬²¡���L/O�¨/�_�µuK³�È±L/��¬¾/z�W�,V/yK�µn/?�¨/�_�µqL/Oqm�×m³n/h�UL/½?�¯´/c�³
¬z���K´/Xh�m´/P®¡�³�°½³L/²��VX/~W�¶/O�L¸²W�³�n±Lyq�È®±�m´���¶O�Kq�L�¶±L¥Kn_�×L·

�×L/·mrOqL¡�¶/O�wLyK�°½K�rO�-mr¡�n·K´k�¶_K´�È±L/��¨/�_��/ªXl���È/�UL/½?�qm
¬½sKmrS�� �

ʺ	ʴ
˨ãĕùĕęùĚŃ˨ęŘŎù˨ęĕ˨˛ĸċ˨ ˨

�N/�²�¨/�_�³�qL/PX�K�¨/�_��´±� ½�³�n²Xz·�È²½´¢W�r¾��³�×qLPX�K�q´K�sK�ÈkrO
È�qL®}�¶O�×qLPX�K�q´K�¨�_�L½�³�È�L®X_K�n/²½?��¶/O�§L/\�q´���È/ª�_�,È·L/}mLS�¨/�_

�ªy�×KrO�mKr�K�sK�ÈkrO�×KrO�Knk�×´y�sK�VyK�×qLPX�K�t/¾±�³�«mr/�r/O�V¾®¡Lg�³�V²
³K�rA�VhW�Vª�³�µL}mLS�mr��|½Ls?���×Kr/O�n/±³Knk�¶/¡�VyK�È�r}�×rA�¬·�U´P±

È�qLPX�K�m´k�r~O�V½Kn·�×KrO�¯L¥n²O�sK�ÈkrO�n/²¡���¶/½?�qm����µn/IL�¶/¡qLP�µq´/y
È/y´�«´/��n/±³Knkņ��³�V//¾®¡Lg�°/½K�³�mKm�qKr/��m´//k�qL/¾XkK�NgL/��³�¬¡L//g�Kq
/¢W�×rA�V²�ªy¶/O�³�È�r/}�³�È±´±L/��×r/A�¶/¢ªO�,V/z¾±�È²½´��×´/y�sK�¨/L¡�q´/�

VyK�ÈXz·�¬©L���©Lk�È��K³�³�Èª�K�¬¡Lg�¯´c�,VyKnk����L/½� 5¶/5 7́ 3�5 ©�È/y´4� 3§L��7o5E� 3³
/4 ½� 7¬/3©�L/� 7¬4¡L/W?� 3³�0L/¡ 4́ª 4� 7¬4¢3ª3� 3_� 3³� 3>L¾5P7 ± 3A� 7¬4¢¾�� 3̈ 3� 3_�7o5E� 7¬4¢7¾3ª 3�� 5 Þ6ÉK� 3V3®7�5 ±�K³ 4r4¡7oK� 5« 7́ 3�� 5U 7D

�3°¾®3©L�7 ©K� 3°5�0Kn 3g3A���,µnIL������³�°¡�mL½��V/�¥�m´/k�«´��¶O�Èy´�¶¡�ÈL¦²·���,«´/��×K
�È·L/}mLS�Kq�L®/}�³�mLXyr��¯KrP®�¾S�L®}�¯L¾�qm�¶¡�µL¥�¯?�n½q?�r�Lk�¶O�Kq�Knk�V®�±

mr/¡�L/���mKn/±�¬©L��¨·K�sK� ½�b¾·�¶O�¶¡�Kq�¶d±?�L®}�¶O�³�mKm��¶/½?�qm�°¾/²d®·�-���
�µq´yÈ�n±³Knk�«L�±K�¶¡qLP��n½Lr��Kr¾\¡�¯´�lW�³�L¸±³nPW�x¾�Kr��¶±´ª�`W����,«L/�±K����
�È²�½�¯?�UL½?�L®}�È�qL¢/}?�Kq�È��O�,¶X}L¦±��Kq³K�qm�Kq��¯L/¸²S�Kq�×qL¾/zO�³�n/¾½L®±
È�n½qKm��³�È/�¾�g�¶/±�³�V/yK�×qLPX�K�³�ÈPz±�×rA�¯mr¡�¯L¸²S�³�qL¢}?�¶½?�°½K�qm�,

È²½´//¢W���¶//½?�qm����µn//?�Kr�//}�µq´//y��°//� //²ª�_Å�×r//¾��L//¸©K�Up//lWK�°J//©�§L//�
°¾±´`z®©K����,>Kr�}�����È²�½��¶/O�Kq�´/W�¶/XP©K�ÈX/yrTO�Kq�È½Kn/k�°�r¾��r¥K�V�¥�¯´�r�

n¾~¡�¬·K´k�¯Kn±s����V¾±´`z�¨�_�³�n}�È±Kn±s�¶O�n½n¸W�¯´�r��N�Ll�¶½?�°½K�qm
³�È²½´¢W�r¾��×rA�¯n}�È±Kn±s�L½�¯mr¡�È±Kn±s�L½�³��,È²½´/¢W�q´K�Kr½s�-VyK�×qLPX�K
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�¯m´/O�È±Kn/±s�L/K�,¯mr¡�È±Kn±s�qm�¯´�r��µmKqK³�VyK�¯Kn±s�È¢½t¾��¯L®XkLy�³�¯Lz±K
¯´¢X�³��´ªl�×rA�¶±�³�VyK�×qLPX�K�³�ÈPz±�×rA�¯n}�È±Kn±s�L½�� �

�¶½?�,>KryK�¶�½r}�µq´y�qm���È�n±³Knk�n/½Lr����� Þ6ÉK�«r/g�È/X©K�x�²/©K�K´/ªX�W�Å�³� �
ÅK�Kq´/�²�¯L/¡�¶/±K�¨/X�©K�È���rz½Æ��L±L�ªy�¶¾©´©�L²ª�_�n���L´ª��¨X��°�³��h©LO��
��,>KryK����È²�½�,��¶/¢±?�r/¦�n¾/~¢�µmr¡�«Krg�Kq�|ªX��Knk�¶¡�ÈrXh�x�±�t¥r·�³

�¶/O�L/�m´/}�¶Xl½q��gL±�³�È´ª��¶O�|±´k�¶¡�Èz¡�³�,m´}�¨X���hXz��g�¬¢g�¶O
��ª//zW�³�V//´¢g�³K� 6È//©³�//WL��r//O¨���x//S�¬//½mKm�«L//�X±K�«L//��qm���³�¨//X��qm�È//©³�¯?

m´/O�n/·K´k�q´/�²�³�n/½D�L/�N/±L_�sK�³K�¶/¡�n/²¢±��KryK�×t½r±´k��¶/½?�°/½K�qm�,
�³�È/�KtX±K�q´/K�sK�t¾±�³�VyK�×qLPX�K�³�È�r}�,È�´�g�q´K�sK�§´X��È©³�×KrO�V²�ªy

°¾//²d®·�-V//yK�×mKmqKr//��¶//�r�W�³�UL//�ÆXkK�K�L·s�È//�KtX±K�q´//K�n//±K��¶//�´®`�sK�¶//¡
È��KtX±K�µ³r¥�n²c�L½�³�mr��n²c�×L·qLX�q�mmr¥��¶O��È±³qm�¨L��VyK�°¢®�¶¡�×q´�

¶O�m´k��ÆXkK�³q�°½KsK�-n²}LO�¶X}Km�È±³rO�L½��¬©L/��qm�È/¢½t¾��×r/A�³�¨�X/z�¨¢/}
È/�VynO�L·qLX�q�¶z½L��³�VPz±�³�¨¾ªhW�sK�¶¢ªO�,mqKn±�m´_³�µmL��NP/y�°½n/O�-n/½?

�¶�r�W�¨�_¯L®·�n}LO�×mKm�qKr��³�È�KtX±K�³�×qLPX�K�Èª�_�n½LO�t¾±��ÆXkK�³��¶/¡�q´/�
VyK�µn?�r½s�¶½?�qm����0L�¾/}�L/¸ª·K�¨/�_�³��qÅK�È��Æ��¯´�r��¯K����,�/�����È/²�½�,

��°¾s�qm�¯´�r��L±L®·�r���mr¡�sL�?�È~¢±mr¥�³�rP¢W��¶�r�W�°¾sry�¯?�¨·K�¯L¾�³
n²¢�K��ÆXkK�³��� �

�¶½?�qm�´ª�`�>L¡r}� Þ6É�K����,n/�q�����È/²�½�n/±mr¡�¨/�_�È±L¢½r/}�Kn/k�×Kr/O����qm
�,N/_K³�m´/_³�×KrO� ½r}�m´_³�¯L¢K�«n��°½K�³�Vz¾±�È¢½r}�Knk�×KrO�¶¡�È©Lg
�¶/®·�qm�³�¨/L¡�È½Kn/k�m´/_³�r/O�§ÅnX/yK�LO�,×m´_³�¶�zª��qm�¶¡�VyK�Èª���×rA

È�Vym�¶O�UL¸_�°/½sK�n/½?�K�«n/��¨/�_��/�K³�qm� ½r/}�¨/�_�³q�m´/k�°/½K�³�V/y� �
¶/OL�]qL/k�qm�³�V/yK�È/��K³�r/¾��q´/K�¨/�_�³��r/��×qL/PX�K�×r/A�sK�È�´±��È½KsK� �

�¶/±�³�n²X/z·�MKr/y�qKn/²S�q´/K�°/½K�q´/�W�È/Xg�V/�¾�g�qm�³�Vz¾±�Èn��q´K�×KrO
�]qL//k�¬©L//��qm�Èn//��r//A�L//yLyK�³�V//lO�³�§´//��q´//�W�L//½�³�¨//�_�n//²±L�V//�¾�g� �

È®±��/�K³�§´�`�m´/}�/�_�sK��´/±�°/½KÈ�Kq�¨�mr/¡�µn·L/~�r/½s�UL/½?�qm�¯K´/W����¯K
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¶©oK�L¸ª·K�µt�K�K´ª�_�³�L·³nz�K�¶½r��K´ªkm�KoK��´ª®©K����,¨®±����È/²�½���V/�¥�x¾/�ªO��
��Ll/}K�°½r/Wt½t��³�n±sL/y�¯Kr/½³�Kq�q´/~¡�¯?�n/±q?�¶ª®g�×qL½m�¶O�¯´c�¯L·L}mLS

¨¾©o�Kq�V¢ª®�n±r¾¥�mKr�K�°½rW���³��°¾���¯?r�©K�K´ª�_�°½p©K���,r`g����È/²�½����¶/¢±?
�Kq�¯?r��|½´/k�nyL���r��³�m´k�¨¾�¶O���Kq�È/��O�n/±mr¡�µqL/S�µqL/S�³�>t/_�>t/_� �

n/±mr¡�mq�Kq�È/��O�³�§´P����³�¬/¸©�0Kr/¾PP¡�ÅK�KoKp/_�¬/¸ª�`�����,>L/¾P±K����È/²�½��¯?�qm� �
Kq�L¸±?�£qtO�VO�t_�¶O�Vz¢}�¬·qm�Kq�L¸XO�¶®·�³�n}�¶±LlXO�¶O���´���³��È/²ª�_K�§L/�

¬¾/ª���¾�g�È±K��qÅK�°IKtk�Èª�����,�/y´½�����È/²�½�V/�¥�µL/}�¶/O��/y´½���°/½K�qm
¶±Ktk�¶O�Kr�Uq´���¯?��qL/��³�È/½KqKm��/�g�qm�°/�¶¡�qKm�M´�²�V¢ª®�×qKm

«r¾�O�³�L±Km��� �

ʺ	ʵ
˨äĸŞþį˨ęʭćí˨ĕʭČŰù˨ãʭŒĸŎ˨Ŕý˨˛ĸċ˨ ˨

V/yK�µmKm�qKr/��§´/�`�Kq�>È}� ½�È�¾P��r[K�n±³Knk�UL½?�sK�ÈkrO�qm���¶/½?�qm
È�|W?�¨½o��Lk��½Kr}�qm�n}LO�Vkqm�È�¾P��r[K�n±K´W��È�n±³Knk�n/½Lr�����×p/©K

�0KqL±�r�kÅK�r`~©K�°�¨�_����,x/½����È²�½�-��×Kr/O�r/W�³�tP/y�V/kqm�sK�¶¡�È½Knk�¯?
¶¡�µmKm�qKr��|W?�L®}��L�X±K���¶/½?�qm�µ´/¡�³�°¾/s�¯m´/O�n/W³�³�n/¸�L½�³��¨/�`±�¬/©K

§LP`©K³�0KmL¸��qÅK�KmLW³K���,BP±����È²�½��³�.¬½n/¾±Kmr¦±��ªk�|½Ly?�n¸�Kq�°¾s�L�L½?
.¬¾XkLz±�¯?�¯LP¸¦±�³�mL®��Kq�L¸·´¡��� �

ʺ	ʶ˨
˫ĕùęù˨ŗ˨ĖĨŃ˨ãʭŒĸŎ˨Ŕý˨ ˨

VyK�V¾~�³�µmKqK�×L²��¶O�¨�_�È·L¥��È�Knk�sK�¯L¾�Kr�K�¨½o�¶½?�qm��L/W�n/²·K´k
n±´/}�µmKm�qKr/��¬©L��«´��sK�¶¡�n²¢±�µmqK��È�¯?r/��r�n/½L����«´/�©K��/�L/²ª�`W�Å�L/²Oq

°¾®©L�©K����,�Kr/�K����È²�½�µn�qKr��×L_� ½�¶O�¯KqL¢®Xy�°½K�LO�Kq�L�,KqL¥mq³rS���t¾±�³
Èy´�Ur�g�«´��§´�ņ��¨¾IKr/yK�È/²O�¶/²X��|½Ls?�mq´�Kq�L¸±?�n²XyK´k�Knk�sK�¶¡

-µn±�qKr���°¾®©L�©K�«´�ª©�¶²X��L²ª�`W�Å����,x±´½�����È/²�½��K�qL/O�¶/²X��{´lX/ym�Kq�L/�L/¸©
¯Kmr¦�qL¢®Xy�«´��³�qKr}K��� �
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ʺ	ʷ˨
Ĺŗęĕ˨ŗ˨Ă˙Ŗă˨ãʭŒĸŎ˨Ŕý˨ ˨

�¶½?�qm���È�m´k�¯L¥n²O�sK�n±³Knk�µr�O�¶¡qLP�µq´y��³� ½r/}�|½Kr/O�LW�n·K´k
�V/®¸W�Kn/k�¶/O�m´/k�qL/¡�°/½K�L/O�³�n²²¢±� ½r}�¨�_��³qm�¶O�È²�½�,n²·n±�qKr��LX®·

�-n²±t±��³qm�KmKn±K� Þ6É�K´ª�`W�Å�¯´®ª�W�¬X±K�³����,µr�O�����¶½?�qm�t¾±�³���/�¯´/ª�`½�°½p©K
¯´®ª�½��´z��rk?�L¸©K� Þ6ÉK����,r`g����È²�½���qKr/��r/¦½m�È½Kn/k�L/X¢½�×Kn/k�L/O�¶¢±@±?

V/z±Km�n/²·K´k�×m³s�¶/O�xS�,n²·m��-Kn/k�×Kr/O�È·K´kn/O�×L/²��¶/O�¨/�_�t/¾±�³��³
¯´·r¢W�L� Þ6É�¯´ª�`½����,¨/h±������È²�½�L¡r~�°½K�³È®±�m´/k�r/O�¶¡�Kq�¶d±?�¯��n±n²/zS

�rXkm�n±sr��°X}Km�¯´c��È�VPz±�Knk�¶O�n²·m��� �

ʺ	ʸ˨
˫ęʭĸĄğù˨ãùĚý˨ěʭČŎ˨ãʭŒĸŎ˨Ŕý˨ ˨

�¶//½?�qm��0L//´ª�n//��X���//zP©K�¨//¡�L¸�//zPW�Å�³� //�²��È//©K�¶//©´ª���n//½�¨//�`WÅ
�0Kq´zh����,Kr/yK�����È²�½���m´k�Vym�t¥r·�¶±�³��ªk�¶O�¯LzgK�qm���V/±mr¥�¶/O�¬/¢h

zO¶X�µmL~¥�³�sLO�qL¾zO�¶±�³�,qKm��¶¡�,qKm�È²¡�«Kn¡�r·���È·K´/k�È¥n±Lqm�³�|·´¢±�¶O
Vz~±���¶/O�V/ym�°X/zO�Kr/½s�-V/yK�µn?�È��K³�qLX�q�³�¨��� ½�sK�µqL�XyK�×KrO�¨�_

�qm�³q�°/½sK�-VyKnk�]LXh�¯L¥n²O�¶O�¯mr¢±� ®¡�³�¯m´O�x¾zk�sK�µqL�XyK�,¯mr¥
�Æ¡�,¶®½r¡�°½K�¨�_��L`�×L²�mqKm�Kq�È�¾�g�rA� ½�sK�×s�� �

ʺ	ʹ˨
ĭĚģ˨ŗ˨˛ŞĈ˙ă˨ãùĚý˨ěʭČŎ˨ ˨

È�¨/¾\®W�¶O�q´Xym�rX¸O�°¾¾PW�³�N�Ll�°·o�r½´²W�×KrO�n±³Knk�¨½o�¶½?�qm��³�n/·m
È�µmL�XyK�¨�_�µuK³�sK�¨¾\®W�mL`½K�×KrO��L/²�� /½�����¨�_�¶½?�°½K�qm�³q�°½sK�-n²¡

�-VyK�¨¾\®W�qm�sL`�×L²��¶O�¬·�¯?�³�mqKm��K³�L®·n/gÅ�L/²ª�_�°¾/ª_q�Æ\�¬¸©�Mr
ML²�K�°�°¾X²_����,�¸¡����È²�½�-��mr�³m�³�r�L¡�³�°D���¶/O�¶/¡�q?�¨\�VK�×KrO�Kq

¬½mKm�q´¦±K��LO�³m�L¸±?�sK�È¢½���È�È�Kn·K�¯L®·�×KrO�¨¾\®W�¨�_��qm�°/��¨/·K�¶¡�n½?
¶½?�qm�LK�-n±K�¶X�¥�¨¾\®W�n½K´��ZhO�¾ª�� Þ6ÉK�¨�_�¯K�¬X½Aq3K�¨��«´½�È©K�0Knry�qL¸²©K�¬¢

¶/¾��¯´²¢/zW�¨¾ªO�¬¢¾WB½� Þ6ÉK�r¾��¶©K�°�¶®¾�©K����,�/������È/²�½�,�´/¦O�sL/O���q´/�W�¶/c
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È��V/z¾¡�Kn/k�t/_�n/·m�qKr/��×n/OK�³�µn²½LS�VL¾��LW�Kq�s³q�L®}�×KrO�Knk�r¥K�n¾²¡
.n±Kmr¥�n½nS�Kq�N}�L®}�VgKrXyK�³�|Kq?�×KrO�¶¡�È½Knk���³��r/}�×L/²��¶O�¨�_

½È�×sL`�¨���×L²��¶O�L�n½?���¶/O�È/®¢g�¶/¡�V/yK�È�r��¨��� ½�,§´�`���K³�qm
¶`¾X±�LW�VyK�µn}�µmKm�VPz±�¯?�m´}�¶X�r¥�×mL�X�K�L½�È�ÆkK�×K�� �

ʺ	ʺ
˨ĵùĖýù˨ŗ˨ĕʭČŰù˨ãʭŒĸŎ˨Ŕý˨˛ĸċ˨ ˨

�¶½?�qm����¨h±�¶¡qLP�µq´y��3©� 3̈ /3� 3_ 3³�L/ 0_K 3³ 7s3A� 7¬4¢/ 5z4�7 ± 3A� 7°/5� 7¬4¢3©� 3̈ 3� 3_�4 8ÉK 3³� 7°/5� 7¬/4¢
�0¹ 3n3� 3g 3³� 3°¾5²3O� 7¬4¢5_K 3³ 7s3A����,¨/h±����È/²�½�,��È½L/¸X�_�L®/}�×Kr/O�¯L/Wm´k�x²/_�sK�Kn/k�³

m´/r���ªk�L®}�rO�¯L¥mK´±�³�¯KmLKm�³�¯KrXkm�³�¯KrzS�L¸X�_�¯?�sK�³�n½r�?���¶/O�¨/�_
VyK�µn?�¯mq³?�m´_´O�³�mL`½K�×L²���]³s�mL/`½K�rO�¬·�¶½?�°½K�qm�§L�X�n±³Knk�L/·�

mqKm�f½r/�W�¯Krz®·�sK�¯Kn±sr��mL`½K�rO�¬·�³���¶/½?�qm����µq´/y�°¾/®·��4¬/4¢3©� 3̈ /3� 3_ 3³
�3̄ ³ 4r4¢ 7~3W� 7¬4¢8ª3�3©� 3¹ 3n5J7�3 7ÁK 3³� 3qL 3�7 O3 7ÁK 3³� 3�7® 8z©K����,¨h±�����È²�½��N/ª��³�¬~c�³�{´¥�L®}�¶O�³

�r¦�LW�mr¡�L��K�³�n½´}�L±Km���r¢}�L¸X®�±�°½K��¶O�n½q?�×L_��_�t¾±�,�mL/`½K�È/²��¶O�¨
VyK�µn?�Nª��³�¯Lz±K�È¡KqmK�×K´��,È½L²¾O�,È½K´²}�� �

ʺ	ʻ
˨ŏĕŘý˨ĖĸĄĠŎ˨ŗ˨ãěʭğ˨ĚĄĠý˨ãʭŒĸŎ˨Ŕý˨˛ĸċ˨ ˨

ľŊù˨˔ŉŘĸČŎ˨ęʭćí˨ěù˨äÞŰ˨ãùĚý˨ŏĕŘý˨ĖĸĄĠŎ˨ŗ˨ãěʭğĚĄĠý˨ãʭŒĸŎ˨Ŕý˨˛ĸċ˨˨

�¶½?�qm�¨�_�µuK³���È�¶¡�¨h±�µq´y�n½Lr������ 7¬4¢5W´/4 ¾4 O� 7°5� 7¬4¢3©� 3̈ 3� 3_�4 8ÉK� 3³� 3³�0L²3¢/ 3y
�L 5̧�K´/ 7�3A� 7°/5� 3³� 7¬4¢5X 3L/�5E� 3« 7́ /3½� 3³� 7¬4¢5²7� 3�� 3« 7́ 3½�L 3̧± 9́� 5l3X 7z3W�0LW 4́ ¾4 O� 5«L�7 ±3 7ÁK� 5m 4́ ª 4_� 7°5� 7¬4¢3©� 3̈ 3� 3_� 3³

È©5E�0L�LX 3� 3³�0L[L[3A�L·5qL� 7}3A� 3³�L·5qLO 7³3A���2°¾ 5g����,¨h±�����È²�½��V±´¢y�×KrO�Knk�³�¬IKm���L®/}
§t²��Kq�¯LX½L·�³�V}Km�qr��r�/y�V/�´�V±´¢/y�×KrO���¯L/½LSqL¸c�×´/�³�V/y´S�sK
¶®¾k��³�,n/}LO�§L/�X±K�¨OL��³�¯s³� Py�¯´¢y�³�V¡rg�V�³�LW�mKm�qKr��L®}�×KrO�Kq�L·

�§t/²�¶/¾[L[K�L¸±?�×´�³��r¡�³�¬~S�sK�È©L/��³�n/®±�³�¬¾/ª¥�n/²±L���MLP/yK�³��L/X�³
�È±L¥n±s�rkL��×L¸yLP©�³���m´/r���/ªk�L®}�×KrO�µmL�X/yK�¯?�sK�°¾/��ÈL/¦²·�L/W�¶/¡

n¾²¡��µmL/?�×L/²��¶/O�V/yK�µn/?�>È/}�sK��L/k�×r/[K�×Kr/O�rX/zO�×sL/y���¶/½?�°/½K
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È�n½Lr����¶±Lk�n±³Knk��×Kr/O�¯L/½LS�qL/¸c�V/y´S�sK�³�|/Kq?�¶½L�L®}�×KrO�Kq�¯LX½L·
mKm�qKr��¶±Lk�L®}��/y´S�sK�t/¾±�³�mqKm�×mL/½s�n/½K´��¶/±Lk�¶/¡�V/yK�È¸½n/O�r/A�°½K�V

È�UL±K´¾g�µmL�XyK�¯K´W�/O�¶/X¢±�°/½K�¶/½?�°/½K�qm�V/�m�L/O�L/K�,mrO�×mL½s�×L·�¶�V/ym
È�È�µqL/}K�È½L·mrOqL¡�×KrO�Vy´S�³�¶±Lk�×sLy�¶²¾s�¶O�n±³Knk�n½?��×Kr/O�¶/¡�n/²¡

¯Lz±K�È�|½Ly?�³�|Kq?�,µL�q�L·�mq³?��¶O�§L\�q´��¶O��r�±È�nyq��V/�ªk�sK��n·�¶¡
¶±Lk�VkLy�,Vy´S�Py�×K�r/O�¶/½?�°/½K�qm�n/±³Knk�x/S�,V/z¾±�¨�±�³�¨®g�¨OL��³� 

È�µqL//}K�¯L//½LSqL¸c�V//y´S�qm�×r//¦½m�V//¾�r��m´//_³�¯L//z±K�×Kr//O�¶//¡�n//²¡��¨//OL��L·
µr¸O�VyK�×qKmrO�� �

û˨˔ŉŘĸČŎ˨ęʭćí˨Ŕ˙ŕ˨ãùĚý˨ãěʭğ˨ˬĕʭŎí˨ŗ˨ĚĄĠý˨ãʭŒĸŎ˨Ŕý˨˛ĸċ˨˨

�UL½?�qm��3K�7¬3©��5̈ 3� 7̀ 3±�� 3� 7q3 7ÁK��0KmL 5̧����,BP±����³�� 7n3�3©� 3³È5�� 7¬4¡L8²8¢ 3�L²7 ª3� 3_� 3³� 5� 7q3 7ÁK�� 7¬/4¢3©
�3̄ ³ 4r4¢/ 7~3W�L�0Æ¾ª3�� 3|5½L� 3�L¸¾����,�Kr/�K������³�L/3²7 ª3� 3_�È/5���5� 7q3 7ÁK��7¬/ 5̧ 5 O� 3n/¾5®3W� 7̄ 3A� 3È/ 5yK 3³ 3q�� 3³

L3²7 ª3� 3_�¯³ 4n/3X 7̧ 3½� 7¬/ 4̧ 8ª 3�3©� 0Æ4P/ 4y�L 0_L 3̀ 5��L 3̧ ¾5����,L/¾P±K�����³��0Å´/©o��qÅK�¬/¢©�¨/�_�×p/©K�´/·��� �
��, ª�����³��0LWL�¡��qÅK�¨�`±�¬©K���³�¯³n/·L®©K�¬/�±�³�L·L²}r���qÅK�³����,UL/½qKo����

�r/¦½m�mqK´/�³�°¾/s�¯m´/O�È¥n/±s�³��L/®X_K�×Kr/O�Èªh�³�V±L¢�³�¯m´O�«Kq�³�n¸
ÈO�³�¯K³Kr��×qL[?�VyK�µmKm�qKr��r~O�µmL�XyK�×KrO�n±³Knk�¶¡�VyK�×qL®}�� �

ʺ	ʼ
˨˨ŗ˨˫ĚŖý˨ãʭŒĸŎ˨Ŕý˨˛ĸċäŋħù˨ĚŞĻ˨ĂŰĜŎ˨ ˨

�r/¾��qL/[?�¶/O�n²X/z·�¨/�_�§´®/~�¶/¡�ÈWL½?�sK�ÈkrO�qm�³�¬½r¡�¯?r��qm�n±³Knk
È�µqL/}K�>L¾/}K�È/WKo�r/¾��³�Èª/�K��°/½K�×L/½Kt�sK�Kq�×´±L/[�³�È/�r��qL/[?�°/½K�³�n/²¡

È�qL®}�¶O�UL�´ªl��µmKm�qKr/��³K�|/Kq?�³�|½L/y?�×Kr/O�¯L/z±K�qL/¾XkK�qm�¶/¡�mq³?
¶O�-VyK�m�¶±´®±�¯K´²��¶½?�q����¨h±�¶¡qLP�µq´y�� 3̈ /3� 3_ 3³� 0Å 3Æ5�� 3�3ª 3k�L 8® <�¬4¢3©� 3̈ 3� 3_�4 Þ6ÉK 3³

/4 ½� 3Û5©K 3p/3¡�7¬4¢ 3y7B3O�¬4¢¾5�3W� 3̈ ¾5 OK 3r 3y 3³� 8r 3h7 ©K� 4¬4¢¾5�3W� 3̈ ¾5 OK 3r 3y� 7¬4¢3©� 3̈ 3� 3_ 3³�L0±L3²7¡3A� 5§L3P5 7̀ ©K� 3° <�¬4¢3©� 9¬5X
´4®5ª 7z4 W� 7¬4¢8ª3�3©� 7¬4¢7¾3ª 3�� 4¶3X 3®7�5 ±�3̄���V/yK�>L¾/}K�È/WKo�³�Èª/�K�r/¾��³�È/�r��qL/[?�sK�¶/¡�¶½Ly

¶O�¯L/z±K�µmL�X/yK�³�µr¸O�×KrO�VyK�µn}�µmKm�qKr��ÈX½t�,µL¦·L²S�¯K´²��L·���¶/¡�q´�±L/®·

http://www.jikm.isca.ac.ir��
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�È/WKo�r/¾��³�Èª/�K�r/¾��³�È/�r��qL[?�³��qK´��sK�¤²_�ÈXly�³�Lr¥�sK�×qKm�µL¦±
µ´¡�È�°½KrOL²O�-VyL·�k�¶¡�m´®±�Kq�L�mK�°½K�¯K´W�qm�¯³n/O��r/��mL/`½K�×L/²��¶O��ª

�×Kr/O�È�Kn/·K�¯mq³?�¬·Kr/��×L/²��¶/O�¨/�_�È/©³�,V/yK��´/ªl��Kn/·K�°X�r/¥�r�±
VyK�UL�´ªl���t¾±�³È��,V/¾�©Lk�«L/��¶/O��´/Or��/ªk�¶/¡�mr/¡�¨/¾ªhW�¶±´¦²½K�¯K´W

�«L/��¶/O��´/Or�¨/�_�³�V/yK�°½´/¢W�«L/��qm�³�¬©L/��>L¾/}K�mL`½K�¨�K�qm�³�V¾·´©K
�n�O�V¾O´Oq�¨½nPW�³�r¾¾�W�¯L¢K�«L��°½K�qm�¶¡�n}LO�È�°½´¢W�«L��qm�¬·�sLO�,�ªk�sK

�n½n_�qL[?�mL`½K�³��Kn·K�Èª�K�r¾��³�Èª�K���³�È�r��³�ÈWKo���mqKm�m´/_³��,È½L/P�LP�

����]�,����,����� �

ʺ	ʴʳ˨
äáÚŰŗ˨ĕʭČŰù˨Ěý˨āęĖŃ˨ãʭŒĸŎ˨Ŕý˨˛ĸċ˨´ʭŞģù˨ãùĚý˨ãĕʭķ˨ĚŞĻ˨ãʭŕ˨ ˨

�qmL��¶¡�È½Knk�VyK�È¸½nOÈ�VyK��ª���r/·�³�n/·m�«L`±K�Kq�È²¢®�qL¡�r·�n±K´W
È®±�×r/¦½m�m´/_´�r·�³�¯Lz±K�¶¡�È½L·qL¡�n½L®±�mL`½K�Kq�È²¢®�m´_³��Kq�L/¸±?�¯K´/W

È®±�¯Lz±K�¶¡�ÈWKm´_´�L½�³�n·m�«L`±K��¶®½r¡�¶½?�qm�n²¡�{mL`½K�n±K´W��¯K�¬X/½Aq3K�¨�
¶/®¾�©K�«´½�È©K�0Knry�qL¸²©K�¬¢¾ª�� Þ6ÉK�¨�_����/���,�����r/¾��È/¥v½³�¨/�_�r/O�n/±³Knk

×n²®±K´W�Z¾g�sK�°¢®�È�n¾¡BW�×mL��×L·�È�Kr½s�-n²¡�n½Lr�����q´/�W�¶/c�´/¦O�sL/O
È�.n±Kmr¥�µn²½LS�VL¾��LW�Kq�s³q�L®}�×KrO�Knk�r¥K�n¾²¡���¶O�È�r�±��nyq��¶½?�wLyKrO

����µq´y�³m�³�mLX�·��±�sK�V/L¾��s³q�L/W�s³q�qKr®XyK�³�°X}Km�µn²½LS�r/¾��×mL/��r/�
È�¶¡�VyKnk�L¸²W�³�Vz¾±�¶XkLy�Knk�r¾��µn¸��rO�³�VyK�°¢®��L/W�Kq�s³q�§´��n±K´W

n·m��zO�VL¾��� �

ʺ	ʴʴ˨
āùĘŊù˨ľŋĄĔŎ˨ĕŘċŗ˨ŗĕ˨ŏʭŞŎ˨ĭʭþăęù˨˛ĸċ˨ ˨

�¬/·�L/O�UKo�«L®W�¶O�¶¡�n²Xz·�UKm´_´�sK�U³L�X��´±�³m�×´²��q´K�³�×mL�q´K
È¥v½³�³�qL[?�×KqKm�³�U³L�X�®X�×L·n²Xz·�t½L��È/O�r·L��¶O�m´_´�³m��LPWqK�LK���/Oq

¯Lz±K�UKq³n��sK�¬·�¶O�È/O�Uqn/�� /½�¶O�sL¾±�¶¢ªO�,Vz¾±�¶XkLy�UL�´ªl�³�L·��L/¸X²
VyK�§L�X�×Knk��´�l�ÈWqn��°¾²c�¶¡�mqKm���¶�½r/}�¶/½?�qm�� 3>L 3̧�/ 9z©K�K´/4 W 7D4 W�Å� 3³
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�4 Þ6ÉK� 3̈ 3� 3_�¼X8©K� 4¬4¢3©K´73A���0LL¾5�� 7¬4¢3©����,>Lz±�����n/²±L�,UKp/©K�U³L/�X�m´_³�³�r·´_�³m�¯L¾
È�qKr�rO��LPWqK�§K´K�NgL��³�§K´K��¨/\�×´/²��×q´/K�¶/½L�Kq�×mL/�§K´/K�³�n²¡

È�§L�NgL��VL�XyK�³�«K´��,×qKn½LS�n±Km�� �

ʺ	ʴʵ˨
äőʭ˙Ġċ˨ŗ˨ãĕʭŎ˨ŏʭÞŎ˨ęĕ˨äÞŰĜŞĿ˨´ʭŞģù˨ŏĕùĕ˨ęùĚŃ˨ãʭŒĸŎ˨Ŕý˨˛ĸċ˨ ˨

�¶½?�qm����µr/�O�µq´y�K�¯´/ª�`½��r/O�³�n/�q�³�UL/®ª��¶/¾��>L®/z©K�°/�N¾/�¡�³
¼��¬¸�OL�K��°½r�L/¢©LO��¾/h� Þ6ÉK�³�U´/®©K�qp/g���K´/�©K�°�¬¸±Ko?���¯L/z±K�¯LX/~¦±K

{´¥�¶¡�q´�±L®·�,VyK�×mL��¯KmqKr/��×KrO�¶½?�°½K�qm�§L�X�n±³Knk�³�n²Xz·�×mL�L·
È�µmL�XyK�¨�_�µuK³�sK�{´¥�qm�¯LX~¦±K�×L²��¯L®·�LO�n²¡��×L/²��¶/O�¶/¡�¨�_�×´�©

�VyK�¯mKm�qKr���,Knl·m������� �

ŔČŞĄő˨ãĚŞá˨ ˨
µuK³�¬½r¡�¯?r��qm�VyK�¯´¥L±´¥�È±L��×KqKm�¶¡�mqKm�m´_³�È±K³Kr��×L·���¯?�sK�È¢½

µuK³��L·�¨�_��VyK���È/±?r��ULgÆ�/�K�sK�r/¦½m�È/krO�L/O�¨�_�,wn��MLX¡�°½K�qm
�n²±L�rA���³��ªk��qKm�È½L²��¶OL~W�r·L��¶OÈ/�r/�±�V�m�LO�LK�-n±�U³L/�W�¶/O�¯K´/W��,L/·

n¾yq�µuK³�¶y�°½K�È²��qm�UL�ÆXkK�µL¥�³�È±´¥L±´¥���¨/�_qm�«´/ª��mn/�X�L/O�±L/�È�
W³L�XÈ�mrOqL¡�mqKm��n²±L�¬ª���´�g�¶¡�¨�_�qm�K½°�,¬ª��±L/��qmÈ�K×��µn/}�µmL�X/yK

V/yK�µn/~±�¶/X�r¥�qL/¢O�¯?r��qm�¶¡��L/��qm�¨/�_�µuK³�¯?r/��ML/X¡�qm·¾¬�±L/��³È�
�ªXlÈ�¶O��qm�¶¡�VyK�µn}�µmrO�qL¡½ �z�W¾¬�n²O×�ª¡È��¶O�´¢W�¨�_½²È�r/~W�³½�È��
�³½L��mL/�¨/�_×�´/²��³×���³/½L���g�¨/�_¾/�È�sL/`�³×��/z�W¾¬�/È�m´/}��/©³È��qm
z�W¾UL®�t_È½�±L��qm�rWÈ�s½r�¶O�VyK�µn}�µmrO�qL¡����g¾�È�qLPX�K�³×�,��K½mL/`��qL/[?

�KnOK�³��,��³�n��µmKqK��,��LPWqK�³�µr¸O�-�O�qm�LK¾¯L�/krOÈ�/yL²}L²��UKr/®[�sKÈ��¨/�_
È�K´WK�¶¡�V�¥�¯½°�qLX/}´±�¶/n��K×�Kr/O�V/yK×��/zª��|·³v/SÈ�s�qm¾¶/²�¨/�_�³�
L_½µL¦�¯?�qm�¬©K´��Xz·È�³��LPWqK�¯?�¬©K´��LO�½n¢½r¦�LO�q´h½V�¨�_�� �

� �� �
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��r¡�¯?r�½¬� �
�� n©K�§L®_�,q´�²�°OK½°�����������ŦƅƨƣƹŤ�ƿťƋƹ��Çr¾}�Èª��|}´¡�¶O���U³r¾O���>L¾gK�qKm

ÈOr�©K�YKrX©K�� �
�� ,�´ª��´©½x���������ƭ�ƁŷǂƾƹŤͳ�ƻʮƢʭŤ�Ǉ�ǄƧƺƹŤ��¯L²P©��O¾,U³r��r~®©KqKm�r~±�� �
�� z±K�,µK´krO¾¶����������¨�_�¶©L��,«ÆyK�¯L¸_�¶L²~±Km(https://rch.ac.ir/�� �
�� /ª�Æ��,§mL��mKngÈ����������ǄƽťǂƨƏǁŤƀ�ƻʮƨƊŤ�ƿťƨǆŶ��K/½¯Kr��²O�¯Kr/¸W/¾mL�Km½r¹��qL/�®©K

ÆyKÈ�� �
�� Knl·m,�ª�È�rP¡K����������ŤƁſǅƀ�Ǆƽťǁ�ŭƧƹ��o½¨�µuK³�¨�_���¯Kr/¸W���³�UKqL/~X±K�¶/zy´

¯Kr¸W�µL¦~±Km�QLc�� �
�� r®��°O�m´®h�,Çr~ls�����������ǄƦʮũƹŤ�ƈťƊŤ��m´/®h�¬¾gr©Kn/P��|}´¡�¶O���¬/���

UL�¾ªPW�rX�m��� �
�� qK³tPy×,�L·Æm×�����������ǉƄŤǇƇũƊ�ǄƽǈƟǂƽ�ŸƅƎ��°zg�°zg�|}´¡�¶O�È/ª?�µmKs���

K½¯Kr��¯Kr¸W,�ML±�r~±�� �
�� y¾n�,Mr��°zg����������ƅŢŤƀ�ƄƀŪƽʮƨƊŤ�ȠƄƇƨŨ�ƫƄťƨƣƾƹŤͳ��s/½r�r/�±�¬�L/¡�mq´/²`O×,�

]��¨�_�¨kn�,���µn¢~·³vS�qLW½j�³�y¾µr�¨·K�O¾Vń�� �
�� mL`/y×,�//y¾r��_n����������ƮƨƨƋƺƭ�ŬťŻƺƛƨƨƓƽ�ȡƨƨǂǅƅƭͳ�ŤƄƁƨƨƒʮƽ��K//½¯Kr��¯Kr//¸W,��r//~±

ÆyK�mL}qK�³�¤²·r��UqKs³È�� �
��� ±´Wr}È�·Kr�¾n×��,ªk¾¨�°O�n®gK�����������ƣƹŤ�Ŧťůȕɕǀ���nª_×���O¾U³r��µr`¸©KqKm�� �
��� }¾sKr×,�n©Kqn�½°�°On®h�·KrOK¾¬�°¾¸©LX®©Kqn���������«���ǄǐƹťƣůƾƹŤ�ūƾŻƹŤ��ƄťƮƊʭŤ

ǄƣŨƄʭŤ���¯L²P©��U³r¾O,�ÈOr�©K�YKrX©K�>L¾gK�qKm�� �
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��� }¾sKr×,�n©Kqn�½°�n®h�°O�·KrOK¾¬�°¾¸©BX®©Kqn������������ƼǏƅƨƹŤ�ƿŘƅƨƲƹŤ� ƅǐƋƮŮ���¶/O
Ç´_K´k�|}´¡���¬���qKn¾O��� �

��� LP�LP�È½,�n®hzg¾°�����������ƭ�ƿŤƇǐƾƹŤͳ�ƋƮŮɕƅ�ƿŘƅƲƹŤ��¯L²P©��U³r¾O,�È®ª�K�r~±�� �
��� LP�LP�È½zgn®h�,¾°����������ƋƮŮɕƅ�ƾƹŤɕƿŤƇ��¬_rX��y¾n´y´�r�LOn®h×�n®·±KÈ,��]

�,�����¬���ÆyK�UKqL~X±K�rX�mÈ�yqn�¶�L_�¶O�¶XzOK³¾°�®ª��µs´g¾¶�¬��� �
��� LP�LP�È½,�n®hzg¾°����������ƾƹŤɕƿŤƇ�ƭͳ�ƋƮŮɕƅ�ƿŘƅƲƹŤ��¬_rX�/y¾n´/y´�r�LOn®h×�

±Kn®·È,�]�¬`²S�QLc�,���¬���yqn�¶�L_�UKqL~X±K¾°�µs´g�®ª�¾¶�¬��� �
��� LP�LP�È½,�n®hzg¾°����������ťǆǁɔǄ�ŻƹŤǄƾ����h��wLP��ª�È��qKsÈ�qK³tP/y×,��n/ª_

����¬���«ÆyK�r~±�UKqL~X±K�� �
��� LP�LP�½zgn®h�,È¾°�����Ï������ǄƾŻƹŤ�ūǏťǆǁ��È�qKs�|}´¡�¶O��¬���ÈÆyK�r~±�� �
��� �LP©Kn//P��mKD//�È,�n//®h�����������ƅƨƨƹŤ�ƿŘƅƨƨƲƹŤ�ƜťƨƨƮƹʭ�ƈƅƨƨǆƮƾƹŤ�ƼƨƨŷƣƾƹŤɔƼ��µr·L//���

Or�©K�NX¢©KqKm¾º�� �
��� n®h�°O�n®gK�,È´¾������������ƅǐǂƾƹŤ�ŸťũƓƾƹŤ��K½¯Kr���,« ¹r`¸©KqKm�� �
��� ª¡¾²È,�r��_´OK�n®h�°O�½M´���°O��hyK�sKq×����������ƭťƹŤͳ��]�����UKqL~X±K� ,¯Kr¸W

ÆyK¾¶�� �
��� °zg�,Ç´�������������ƭ�ưǐƲŻůƹŤͳ�ƿŘƅƲƹŤ�Ŭťƾƺȕ��K½¯Kr��¯Kr¸W,�ÆyK�mL}qK�UqKs³È�� �
��� y�,ÇmLO?�m³qm�È±Kn®·¾nzg¾°�����Ï������ŸƅƎʹǂƋŻƹŤ�ŗťƾƊʭŤ��qKn¾O�|}´¡�¶O���¬�� �
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Abstract 
The term "term" in a scientific field commonly refers to established 

terms in that field, which are typically single words like "essence" in 

philosophy, or occasionally two-word phrases such as "the primacy of 

existence" and "the validity of essence." The goal of this research is to 

explain the vital role of words that, from the perspective of experts in a 

particular field, may not be part of the established terminology of that 

science but have a significant impact on reflecting the true boundaries 

of knowledge within a scientific discipline when included in 

thesauruses. These kinds of words typically have several conditions, 
which are referred to as "long-tail terms." The research method is 

descriptive, analytical, and uses a combined approach. By analyzing 

the content of leading thesauruses and case studies, the opportunities 

resulting from the use of these types of words in thesauruses 

development and their impact on expanding the boundaries of 

knowledge are identified. The findings indicate that using these long-

tail terms creates more flexibility and precision in organizing 
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information in thesauruses. Additionally, the results suggest an 

increase in efficiency in knowledge management and production 

through the use of such innovative words. 

Keywords 
Long-tail terms, thesauruses, long-tail words, expanding the boundaries 

of knowledge, information management, thesauruses development, 
innovation in knowledge organization. 
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®©K�r½´�W�¼��¨½p©K�ºª½´��ULhª��®©K�q³mt±L¢�-
UL½nhX©K³�ULPª�X®©K��

ˬĕùě˨ŐĠď˨ŐŞĠď�˨˨
ŌŦĄğţù˨ĒŰęʭă˨ʲʵʴ�ʴʵ�ʵʳʵʷ˨˨ĖĸĄŊù˨ĒŰęʭăŰ˛˨̡ʳʷ�ʳʴ�ʵʳʵʸ˨˨ŉŘþńŊù˨ĒŰęʭă˨ʲʳʹ�ʳʴ�ʵʳʵʸ˨˨ęùĖħţù˨ĒŰęʭă˨̡ʴʺ�ʳʵ�ʵʳʵʸ˨ ˨

�lª®©K��

ොෘƄ�ᐌᏦߢऐƄ�ơ߿ᄨखॷॎஷளƄ�ᐆᏸƂ�খฅߢ४ऐƄ�Ƈߢࠝ߿࣍�ොෘƄ�ᓸᓤƍ�ᐌᏦߢᄕ�ƣইࣺ࠭�ဖऐƄƥ�ūơߢखॷॎञ���Ɔƌ�ฅቬቄ�ഗ೮ೇ࣍�
ऐƄ�ᐌᏦࢍ१खࢍ࣍ƀƥ�ūࢨࡉߢࠪߢ�ฅቬቄ�ኖቴय़�୮ୢᄕ�ƣইࣺ࠭ࡖஷளƄ���ऊ࡙ञ�ū྇ཫߢ࣎ࡉ࣍�ฅቬቄ�ኖቴय़�୮ୢᄕ࣍�ᄗƄƥฅቬቄ�ऊ࡙ञ�ūƆ࣍�

�ƌইࢬইऐƄ�ጦጘߢॉƀ��ƥ�ጦጘߢॉƀߢ࣎ࡉ࣍�ஷளƄ���Ƃࡐࢹࠆ�ऐƄ�Ƅ࣎ࡪ�ƞᓘᒓࡿ��ဖऐƄ�Ƈߢฅቬቴᓪᓤ�Ƨইࡉఱ৯Ƅ�ƎƥጭጘƄेࡉ�ই࠭�ᐆᏸ
� ᐌᏦ� �ƥࢬƌই࣎ߢ णࣺᝢऐƥ� ūখฅ߿ऐƄ� ơߢොෘƄ� ᐌᏦ� žƄഗర৯Ƅ� ऊࡿࡐ� णञ� �ࡿࡉߢड़ࡉ࣍ Ƈߢᄨखॷॎञ� ഗ࠭߿ࡖ� ிশኛቴஷளƄ�

ƥ�ᐌᏦ�ഗ೮ࣨࡐ�ഗ೮࠭ߥ࠰�ጢጘ�छ߿ߢࢬஷளƄžƄॉƂ�খฅ߿ऐƄ�ơߢොෘƄ�ᐌᏦࢀ࣍�ऽ߿ฅᔸᓤࢌࡉࢌࡉ࣍�ఱ৯Ƅ�ƌƥఱ৯Ƅ���णञ�ƖইࡓऐƄ�Ƅ࣎ࡪ�Ƨইࡖ࿏Ⴂ
ऐƄ� णञ� ઙ߿ऐƄ� ୮ୢᄕ� ၪᄺߢड़ƀ� ኖቴು� ƇƄƌऽࢍஷளƄƌইࢌࡉऐƄƥ� ū�ƥƀ� Ƈߢฅቬቄ� �ᓘᒝƀߢ ୮ୢᄕ� �࠭ࢍഗ೮१࣎ߢ ੇࠠ� ဖ

ऊࠠጬጘƄ�ጦጞࠠ ইॴ�Ƈߢᄨखॷॎञ���ūॱखࡖෝොෘƄ�୴ୢࡉखᄨࡖऐƄ�৷ॉইऐƄ࢛�ᓘᓆஷளƄ�୮ୢᄕ࣍�ड़ƄƎጭጘƄ�Ƥ�࣎ࡪड࠭߿ࡖƥ�ơᄖ�णञ
ஷளƄ�Ʀইࡖ࿏౧�ऊࡉख࿏Ⴏশኛቴ��ƢƄᄧࡖड़Ƅ�ण߸ߥ�४ᆘᅲ�ဖऐƄ�ƒऽࢍऐƄ�୮ୢᄕ�ƞऽࡖ߿ऐƄ�ੇࠠ�ūጦጘߢఱ৯Ƅ�Ƈߢड़ƄƎƌƥ�ƆખƄ࿆ྵƄ

ஷளƄ� বইॷ࠭� ᐌᏦ�ƇߢฅቬቴऐƄ� Ƥ࣎ࡪ�ऊ࡙ञশኛቴ�ƌƥᄗ� �ड़ই࠭ࡉ߱ ᐌᏦ� �ஷளƄ߿ऽࢀ࣍�়ƀƥ࣎ߢ ��ƣƀࡐࢹࠆ�ऐƄ� ჽၶߢ௺ຫ� ऽ࣐ॶ࠭ƥ
                                                           

����Ƣ৬߿ᓪᓤ� ᐌᏸ߿ߢऐƄ� �ஷளƄ߿࣐ ūࡉ࣍ञड़ாƄ�मࠝ࠰ߢইऐƄƥ�Ƈߢञ৬߿ஷளƄ� ƆƎƄƌƂ� �ञ߿࣐ ūमࠝ࠰ߢইऐƄƥ�Ƈߢञ৬߿ஷளƄ� ॶ௷ຮ�ᆵᅅࡿ� ūᄕߢ१ञ� ƍࡖߢड़ƀ
ūछࡿ�ūࡉ࣍ञड़ாƄ࡙ࢌߢࢀ࣍�ऐƄƥ�ƣƄব Ƃ�� �h.hasanzadeh@isca.ac.ir� �

��ण१྇�ࢨ྅१ࢨ�ūƤƌƄƏ���ƿƽƿǁƢ���ࡉ࣍�खॎࢍऐƄ�ūƇࠠߢᄨࡖऐƄƥ�ƇࡐߢखॷࡖஷளƄ�źশኛቴஷளƄ�বইॷ࠭�ᐌᏦ�ऊࠠጬጘƄ�ጦጞࠠ ইॴ�ƇߢᄨखॷॎஷளƄ�Ǝƥƌ
���ॄॉ�ūƾƾƾ�ƾǁƽ�ƃƍኟኊ�ūǁ�ƾƽ࣎ݔƃ�ơफ़ौႇ�Ɔࢂ߾ࢯ࿓ႢƥഗऐƄƢžࡉ࣍���ऐƄ߿ฅࡉ࣍� �

https://Doi.org/10.22081/jikm.2025.70570.1102 
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�ጦጞࠠ ইॴ�ƇߢฅቬቴऐƄ�Ƥ࣎ࡪ�ƢƄᄧࡖड़ƄऊࠠጬጘƄ��ᐌᏦ�Ƈߢञ৬߿ஷளƄ�ॶ௷ຮ�ᐌᏦࡿ࣍�ጭጘƄƥࠪ࣍�ƥऽஷளƄ�णञ�ഗࣨƀ�ƄƨƎࡿ�ౚ࿎Ⴂ
শኛቴஷளƄ�ƥ� ƆƎƄƌƂ� ᐌᏦ� ƆžࣺࢍߢᝢऐƄ� Ɔƌࠠߢ ƏƇߢञ৬߿ஷளƄ��Ƥ࣎ࡪ� ऊ࡙ञ� ƢƄᄧࡖड़Ƅ� ơᄖ� णञ� �ஷளƄ߿ऽࢀ࣍ Ɖߢ௺ຫᕿƥ

߱ࠠઠ�ఠƀ�Ƅ࣎ࡪƥ�ƇߢฅቬቴऐƄ���
º¾z¾Ir©K�UL®ª¢©K��

� ጦጞࠠ ইॴ� ƇߢᄨखॷॎஷளƄஷளƄ� ūऊࠠጬጘƄশኛቴ�ƆƎƄƌƂ� ūࢀ࣍ऽ߿ஷளƄ� ƌƥᄗ� �ड़ই࠭ࡉ߱ ūऊࠠጬጘƄ� ጦጞࠠ ইॴ� ƇߢฅቬቴऐƄ� ū
ஷளƄ�বইॷ࠭�ūƇߢञ৬߿ஷளƄūশኛቴ�ƖƄઠாƄ�ᐌᏦ�ॶ௷ຮ�Ƈߢञ৬߿ஷளƄ���

� �
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�uÌ¾�¾�u�Ã{Y��� �
ę˨ʭăŰĒ˨ę˨ĕŰĂĿʭʲʳʴ�ʴʳ�ʴʷʳʶę˨ʭăŰĒ˨čŦħùʲʴʸ�ʴʳ�ʴʷʳʶę˨ʭăŰĒ˨ĘÏŰġĚ˨ʲʴʺ�ʴʳ�ʴʷʳʶ˨ę˨ʭăŰĒ˨ŦőíŰŐʲ˨ʵʼ�ʴʴ�ʴʷʳʶ˨ ˨

¢c¾µn��
�µuK³�sK�qmLPX�eÆ��K���qm½ �®ª��¶X}qÈ,�¶/O�¶/¡�VyK�¶X}q�¯?qm�m´¸��ULgÆ��K��§´/®��q´�

 W�µuK³�K×��µuK³�¨\�·L¾V��·L¥�³�,¶�zª��qmÈ�KuK³�³m×��n²±L�m´_³�V©L�K���³�qLPX�K/½V�·L/¾V��
VyK��K��n·½°�PW�|·³vS¾¾°��±g�|¾WLÈ�µuK³�L·È½�NgL��,r�±�sK�VyK�°¢®�¶¡�VyK��¯Kr�±/½ �

®ª��µs´gÈ�©³�,n}LP±�¬ª��¯?�m´¸��ULgÆ��K�>t_È�eÆ��K�qm�L¸±?�m´_³�¶L±�[BW�L·¾r�Kt/zOÈ½��qm
MLWsLO�L·sr×��g¾�È��qm�|±Km½ �/®ª��¶X}qÈ�V/yK��K/½°�µuK³�sK�j²/y�L/·×�¶/O�KqKm�µn/®��q´�×�
n²c½°��¾n��¯?�sK�¶¡�n²Xz·µuK³�¶O��L·½L�«m�ULgÆ��K�P�W�n²ªO¾r�È�m´}��K�{³q½°��hW/¾,��/�´W¾�È,�
ªhW¾ªÈ�³q�³½mr¢×�¡rW¾PÈ�V/yK��ªhW�L/O/¾¨�K´/Xh×�eÆ�/�K�¶L±�L·×�S¾³r/~�mq´/�UL/�©L��³×�,

V�r��L·×�}L±È�K�sK�µmL�XyK�sK/½°�µuK³�sK��´/±�eÆ�/�K�¶�/y´W�qm�L/·�¶L±�[B/W�³�L·¾r��{rX/z¥�qm�¯?
L·sr×�}�|±KmLyL²È½�È�m´}��½¶X�L��hW¾���¯L~±È�n·m�K�sK�µmL�XyK½°�µuK³�L·×�«m�K�N_´�n²ªO½mL`�
�L��±K�pS½r×�O�V�m�³¾rX~�¯LsLy�qm�·mÈ�eÆ��K�qm�UL�Æ�K�¶L±��L·È�-m´}�²d®·¾°�½¶/X�L�L·�¡L/gÈ�
Kt�K�sK½|�KqL¡È½�n�qm½r½V�©´W�³¾n��sK�|±KmµKq�²c�sK�µmL�XyK¾°�µuK³�L·È½�±Kq³?´±¶�VyK�� �

ª¡¾nµuK³�L·��
«m�ULgÆ��K�eÆ��K�,n²ªO�¶L±�µuK³�,L·�L·×�«m�L·sr�{rXz¥�,n²ªO×�n/�,|/±Km½r½V�,UL/�Æ�K�

¶�y´W�eÆ��K�¶L±�q³?´±�,L·×�¯LsLy�qm�·mÈ�|±Km�� �
                                                           

���mLXyK½,qL��µ³r/¥·n±LsL/yÈ�n/�µn¢/~·³vS�,�qKn/�³�UL/�Æ�K½r½V�Æ/yK��qKn/�³�UL/�Æ�KÈ,�
ÆyK�¤²·r��³�«´ª��µL¦~·³vSÈ,�K�,¬�½¯Kr�� � h.hasanzadeh@isca.ac.ir� �

��°zg�µmKs�,�°¾zg����������µuK³�|�±�L·×�«m�eÆ��K�¶�y´W�qm�n²ªO�¶L±�|©Lc�³�ULKt©K�,L·�L/·���¶L²ª/��
®ª�È���³rW½`È�Ƣ�ŬťƣƹťƛƽƿŘƅƱ�ƻǈƺ�,Ǖ�������,���������� �

https://Doi.org/10.22081/jikm.2025.70570.1102 

mailto:h.hasanzadeh@isca.ac.ir��
https://Doi.org/10.22081/jikm.2025.70570.1102
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ŔŎĖńŎ 

S�¶//¡�,UL//�Æ�K�r/���qm¾d/¾¥nÈ�Kt//�K�§L//g�qm�V�r/y�¶//O�|//±Km��´//²W�³½|��,V//yK
¯LsL//y�·mÈ�n//�³½r½V�//O�UL//�Æ�K�¶½//¢È�|©Lc�sK�L//·×�//yLyKÈ�//®ª���//K´_È��³
·L¦~±KmÈ�nPW½¨�VyK�µn}��eÆ�/�K�¶L±�¶/O�L·�qKt/OK�¯K´²�×�/yLyKÈ�Kr/O×�K/½°��q´/�²

¶O�/�qL¡È�n/±³q�/®¸�|/�±�³È�/�lW�qm¾���m/¾��¶�P��³�n/²O×�·L/�¾¬�µs´g�qm�L/·×�
/®ª��¯´¥L/±´¥È�n//±qKm��K�L/O/½°�L//·sr�{rX/z¥�L/O�,§L//g×�/®ª�È�¶X//}q�q´/¸��³�L·×�

¾L�̄¶X}q�K×,�±¾sL�¶O�n±KsLO½~È�³�¶�y´W�K½°�eÆ��K�¶L±�L·�¶O�e´�³�L®±½¯L�µn/}�V/yK��
½//¢È�sK�³q½L//·mr¢×�¶//±Kq³?´±�qm�K//½°�s¾,¶//²�µr¸O�¥//¾r×�sK�µuK³�L//·×�«m��qm�n//²ªO

eÆ��K�¶L±�VyK�L·� 

�m´¸��ULgÆ��K½ �sLymqKn±LXyK�³�«L`z±K�Z�LO�¶cr¥K�,¬ª�×�®ª��UL®©L¢È�
È�,n±´}��LKkrO�qmÈ��mqK´È�n²±K´W��±LÈ�Kr/O×�q³?´/±×��¶/±KmKs?�§mL/PW�³n±K½¶/~�L/·�

n²}LO��K½°��UÆL/�W�qm��´/�k�¶/O�¨¢/~¾¯L�¶X/}q�K×,�L/_È½�·L/��¶/¡¾¬�n_/½n��³
¡rW¾PÈ�È�n²±K´W�s¾¶²�L·×�´±½²È�KrO�Kq×��hW¾UL��/®ª�È��¬·Kr/��¶/±Kq³?´±�UL�L/~X¡K�³

m�e´�³�¶O�,n±q³?½µn�È�m´}��K�qm½°�zOµuK³�,rX�L/·×�«m�r/�²��¶/O�,n/²ªO×�ª¡/¾n×�qm�
¶�y´W�³�m´P¸O�¯LsLy�·mÈ�UL�Æ�K�nPW½¨�µn}�n±K�� �

µuK³�L·×�«m�sLO�³�´`X/z_�qm�V/�m�L¸²W�¶±�n²ªO/½OLÈ�UL/�Æ�K�Kq�Kt/�K½|�/È�,n/²·m�
K�LO�¶¢ªO½mL`�s¾¶²�L·×�n_½n�L/·qm�¯mr/¡�sLO�³È½�´/y�¶/O×�n_�¨IL/z/½n��hW¾WL/�È,�

q³?´±�¶O�n±qmL�×�³�µs´g�qm�|±Km�{rXz¥�L·×�®ª��¯´¥L±´¥È�L/}� ®¡½±LÈ�n/²²¡��
K½°�µuK³��L��±K�LO�L·�pS½r×��OL�W�³�ÅLO�pS½r×�±�LO¾L·sL×�~·³vSÈ��¯Kr¦~·³vS�¶O�,¯qn

�¯L¢KÈ�n²·m�µr¸O�LO�LW�¥¾r×�¡rW�sK¾N�L·×�n_/½n�µuK³�sK��UL/�LPWqK�,L/·/¾¯L�·L/�¾¬�
K�Kq�¯´¥L±´¥½mL`�´�W�³½V�n²²¡�� �
�hW�qm¾��S¾|�/yqrO�¶/O�,³qÈ�K/½°�/�¶/XkKmrS�r/AÈ�m´/}�K�¶/±´¦c�¶/¡/½°�µuK³��L/·

È�n²±K´W�X²y�qLXkLyÈ�eÆ��K�¶L±�r�WsLO�Kq�L·½��s�³¾¶²�KrO�Kq×��¶�y´WeÆ��K�¶L±��L·
L//·sr�{rX//z¥�N//_´�³�µmr//¡�¬·Kr//�×�K�,m´//}�|//±Km//½°��hW//¾��qm��//SÈ��¯?� �

K�¶/±´¦c�n/·m�¯L/~±�¶¡�VyK/½°�µuK³�L/·×��¶XkL²/}L±/�µn/}�µmL�X/yK�r/X®¡�³È�n/²±K´W�� �

http://www.jikm.isca.ac.ir��
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©LWL¡�|�±¾q³t×��~²¡¾qL��rzW�qm½��Kr�½n²�©´W¾n�Kt�K�³�|±Km½|��UÆL�W¾¯L�¶X/}q�K×�
K½L��L®±½n²�� �

µuK³�n²cr·�L·×�«m��r��n²ªO/¾V�ÅL/OÈ½�K�qm½mL/`�eÆ�/�K�qm�§´/hW�¶L±�L·×�X²/yÈ�
�sK�µmL�X/yK�L/K�,n±qKmL/¸±?�±¾n/²sL�/yqrOÈ��m/¾��n/�³½r½V�©Lc|�L/·×�V/yK�mn/�X��

|©Lc�L·È½��±¾r�sLymqKn±LXyK×�K½°�µuK³�pS�,L·½{r�L¸±?�®ª���K´_��y´WÈ��³��/ªXl
±¾sL��W�¶O¾¾UKr�qLXkLy×�n�qm�§�L·×�LO�¶/¡�n²X/z·�|/±Km�m´_´/½n��qKr/��¶/_´W�mq´/
¥¾n±r��K�LO½°�V/�r��,§L/g�L·È½��sK�¶/¡µKq�O�UÆL/�W¾rX/~��L�/}�³��rW/¾¯L�¶X/}q�L·×�

K�¯´¥L±´¥½mL`�È�,m´}�È�n±K´W�rWn²®}sqK½°�K�mq³LXym½°��W¾¾UKr�n}LO�� �

ÏŞĤŞŔŒ˨ ˨
�hW�¯K´²���´�k�qm¾��¶©L��,r�Lg�K×�yqL��¯LOs�¶OÈ�³nW�¯´²¡LW½°�V/yK�µn~±���L/K

ª¦±K�¯LOs�¶O¾zÈ�µuK³��´�k�qm�L·×�«m�WÅL��n²ªOÈ�n²±L�-VyK�µn}�¶X}´±�� �
���¶©L���How to Target Long-Tail Keywords for SEO��ª¡�UL/®ª¡�¶/±´¦c/¾n×�
«m�Kr//O�Kq�n//²ªO×�¸O¾¶²�sL//y×�q´//W´�´`X//z_��n·�qKp//¥×�//²¡¾.¬��wqm?��M³�L//y½V�

(https://forgeandsmith.com/blog/target-long-tail-keywords-� �
K½°�¶©L���yqrO�¶OÈ��n·�qKp¥×�ª¡�UL®ª¡¾n×�«m��n²ªO�Long-Tail Keywords���qm

vWKrXyK×�SEO�È�msKmrS��³r�W�rO�¨®X~½��ª¡�UL/®ª¡/¾n×�Krc�,sKqm�«mÈ/½�®·K/¾V�
ª¡�UL®ª¡¾n×�«m�¦±´¦c�,n²ªOÈ�LyL²}È½�ª¡�UL/®ª¡/¾n×�«m�vWKrX/yK�,sKqm×�L/·�Kr/O×�

¸O¾¶²�sLy×�ª¡�UL®ª¡�LO¾n×�«m�Kt�³�n²ªO½L×�ª¡�UL®ª¡�sK�µmL�XyK¾n×�«m�VyK�qm�n²ªO�� �
���Long-Tail Keywords: What They Are & How to Use Them in SEO���UL®ª¡
ª¡/¾n×�sKqm�«m��L/¸±?��sK�¶/±´¦c�³�n²X/z·�¶/cL/¸±?�qm SEO /²¡�µmL�X/yK¾.¬���wqm?��

https://moz.com/learn/seo/long-tail-keywords�� �
K//½°�¶//©L��±//¾t�qm�s¾¶//²�ª¡�UL//®ª¡//¾n×�«m��n//²ªO�Long-Tail Keywords���µ´//h±�³

�sK�µmL�XyKL¸±?�vWKrXyK�qm×�L·×�SEO��VPh�È�n²¡�c�rO�¨®X~�³¾X/zÈ,�³½/¥vÈ�L/·�,
KrcÈ½�®·K¾V�µmL�XyK�sK�,L¸±?�¦±´¦cÈ�S¾Kn�¯mr¡�,L¸±?�vWKrXyK×�L·×��³�L¸±?�sK�µmL�XyK

https://moz.com/learn/seo/long-tail-keywords���
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Kt½L×�vWKrXyK×�µuK³�sK�µmL�XyK�L·×�«m�VyK�n²ªO�� �
yqrO�LOÈ�L·È½�¶©L��¯´²¡LW�µn?�¨®��¶O�K×�yqL��¯LOs�¶OÈ���´�´��´�k�qmÅL/O�

³nW½°�K�LO�VyK�µn~±½°�s�qm�,§L/g¾¶/²�L·×�eÆ�/�K�n/²±L��PWr/�¶L±�L®±�,L·½¶�sL/y×,�
µuK³�L·×�L®±½¶�K×�Xz·�³È�yL²}È��hW¾UL��mn�X×�VyK�¶X�r¥�«L`±K��krO�¶O�,¶KmK�qmÈ�
K�sK½°�UÅL���PWr�µqL}K�È�m´}� 

���eÆ��K�¶L±�L·��¸zW¾�̈L·r¥×�K½mL`�Xz·�¶�y´W�³È�yL²}È�L/·��K/½°�|·³v/S���¯L/~±
//È�n//·m�eÆ�//�K�¶//¡�¶L±�//�L·È�n//²±K´W�¶//O�´�q�r[´//×�¸//zW�qm¾¨�K½mL//`��¶�//y´W�³
Xz·È�yL²}È�L·�K½L�×��n²²¡�|�±�n±³L®·×�zg�³¾²È�X~¸OÈ,�������� �
���ªOL�¾V�nPW½¨�eÆ��K�¶L±�¶/O�X/z·È�/yL²}È��� q³r/y¾WL®X/z¾ ���qm�K/½°�¶/©L��
ªILzÈ��±¾r�nPW½¨�eÆ��K�¶L±�¶O�Xz·È�yL²}È�mq´�yqrOÈ�Kr�q�¶X�r¥�VyK��crmÈ��³�´/©

zg¾²È�X~¸OÈ,�������� �
���·n±LsL//yÈ�K´//XhÈ½�Æ//yK�«´//ª�È�r��sK//½��L®±½¶�sL//y×��´//�´È��{³q�¶//O
¡rW¾PÈ��[LW�³�|�±�¶¡¾r�µuK³�L·×�L®±½¶�K×��´/�´È�n/�qm½r½V�Æ/yK�|/±KmÈ��¶/O�Kq

yqrO�V�mÈ��VyK�µmr¡�mqK³×,�������� �
���eÆ��K�yL²}È���/zª��«Æ/¡È��³���/zª�¶�/Æ¡È��¶/¡�qm�ªhW¾�̈L/·×��±L/¥uK³È�,

�U³L�W¯L¥uK³�L®±½¶�K×�)�/zª��«Æ¡È(��³)/Æ¡�¶�/zª�È(�O�Kq/¾¯L��V/yK�µm´/®±�ª/y¾±L®È�

±L¸P¸OÈ,�������� �
���gr�È�L®±�qm�´±½¶�sLy×�«´ª��ÆyKÈ��¶¡�LO½Xz¶�L·×�µuK³�sK�µmL�XyK�L·×�L®±/½¶�K×�

ÆyK�«´ª��qm�KqÈ�yqrOÈ��VyK�µmr¡��XÈ��,mKv±������� �
���³q½//yL²}mr¢È�¶¢P//}�´//¸�È��qL//��³�UL�´//�´�³n//¸×�L//O�Kr//¥½|�¶//O�

u´©´X±?×��¶¡�¶O��´±�¢P}¶�L·×�´¸�È�³n¸��´�´�qm�Kq½V�mq´/�¶/�©L��qKr/��µmKm�
¶¡�L�P���ªXl�UL�´�´È�qLW�¶ª®_�sK½j�Æ/yK�UKmL/�X�K�,«ÆyKÈ�/�¨L/}�³È�m´/}�
�mqK³×,�������� �

���¯L¢K�`²yÈ�³nW�er�½°�eÆ��K��mqKn±LX/yK�wLyKrO�µmK´±Lk�³�¯L±s�UL�©L��¶L±
BS ISO ���������³nW�¯L¢K�¶¡½°�eÆ�/�K�¶L±�qm�µs´/g�UL/�©L��¯L/±s�³�µmK´±L/k�

http://www.jikm.isca.ac.ir��
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L·mqKn±LXyK�wLyKrO×�O¾°�ªª®©KÈ�yqrO�mq´È��VyK�¶X�r¥�qKr��Krz·mÈ½��³¾zgr¾²È,�������� �
���yqrOÈ�Uq³r��L·×��UL�©L�¾¯L�¶X}q�K×�g�qm±Lz±K�«´ª��µs´È��·KrOK¾®È,������� �
K/½°�/yqrO�¶/O�¶/©L�È�®�/¾��®·K�³�|/�±��L//_�³/¾V�µuK³�L/·×�L®±/½¶�K×�«m��qm�n//²ªO

eÆ��K�¶L±�W�³�L·B[¾r�Kr¦®·�qm�¯?È½�¾¯L�¶X}q�K×��¯L~±�³�¶XkKmrSÈ�mK�¶/±´¦c�n·/½°�
µuK³�Kr¦®·�¯L¢K�L·È½�¾¯L�¶X}q�L·×��¬·Kr��Kq�¯´¥L±´¥È�n²²¡�/�r��LO�³L/·mq´�¶×�
ª®�È�M´cqLc�¶�r��³�L·×�´¸�È�½L�r/�±×�n_/½n�/W�¶/¡B[¾r�µuK³�L/·×�L®±/½¶�K×��qm
P�W¾��¡rW�³¾N��|±Km¾¯L�¶X}q�K×��´W�rX¸O�Kq¾f�/�,n²·mÈ�n/±K´W�½/¢È�r/WrO�sK×�L/·×�

K�sqLO½°�n}LO�¶©L���K¾qK³n½¬��¶¡½¶X�L�L·×�K½°��¯L/��lX�³�¯L/��h�¶/O�n±K´XO�|·³vS
r¸O�LW�n²¡� ®¡µ�q³×�yrXym�qm�Kq�m´kÈ�µmKm�sK�µmL�XyK�³�L/·×�¾¯L�¶X/}q�K×�Kt/�K½|�

�hW�¶O�³�n²·m¾UL��n_½n�O�¶±Kq³?´±�³¾rX~×�n±sKmrTO�� �

ę˨ʭĸăŰľ˨ ˨
?r��qm½n//²��hW//¾��sLO�³//½OLÈ�µuK³�,UL//�Æ�K�L//·×�L®±//½¶�K×�eÆ�//�K�³�¶L±�L//·qKtOK�L·È½�

ª¡¾n×��ªWÈ�È�n±´}��K½°�/yqrO�¶/O�|/lOÈ�r�W�³/½��·L/�¾¬�O²/¾mL½°�K�¶/O��´/Or/½°�
�L·qKtOKÈ�msKmrS�s�LW¾¶²�sLy�®���qm¾��rW×�n�qm�L¸±?�|�±�sK½r½V��UÆL�W�³�|±Km

¾¯L�¶X}q�K×�m´}� 

ŕʭŀŎŞō˨ŋÝŞĖã˨ ˨

ʴ˨
ʭ˙őŰŔ˨˨

L®±½¶�§mL/���index��L/²��¶/O×�L®±½¯n/±L�L/®±�³½|��V/yK�¯mKm�/WKr·È,��������,�����
krOÈ��µuK³��kL}��§mL/��Kq��index��¶/O�L¡/�qÈ��n/±rO�mqK³×,��������,������sK�L®±/½¶��
r�W½��L·×��ªXlÈ�/·�¶/¡�µn}�¨�±¾b�/½ �sK�L/¸±?�sK�n/�±�¯L/��lX�¬/ª��UL/�Æ�K�

¯´/��µn//±L®±�V/yK��mqK³×,��������,�����L®±//½¶�L//²��¶/O�L·×��¾/²È��/²·o�¶//±È��U³L//�W�³
m½L¥nµ�¯?�µqLOqm�L·��yrXym�³�m³q³�µKqÈ�ry½��³�¯L/y?�¶/O�UL/�Æ�K�³�sK�µmL/y�r/W½,°�

rWn////?qL¡½°�³�q³r////�×�r////W½°�L////·qKtOK×�WL////�Æ�KÈ�V////yK��mqK³×,��������,�����
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eÆ��K�¶L±�±�L·¾t�®·�sK�¨¢~X¾°�µuK³�L·×�L®±½¶�K×�VyK��K½°�µuK³��g�qm�L·¾V/���¯L/®·
�¾²¾V��qKr��¯KrOqL¡�wrXym�qm�Kq�UL�Æ�KÈ�,n²·m�K�¯³nO½¶¢²�²·o¾UL�U³L�W�³�L/·×�
m½L¥nµ�km�¯?�qm�L·n}LO�¶X}Km�V©L��µuK³�r·�{sqK�K×�´`Xz_�¶O����×�L/�q½V��|/lO

¦XzO��qKn�³�UL�Æ�KÈ��mqKm�/©³KqÈ,�����,��������µuK³�L/·×�L®±/½¶�K×�LO/½n�L/·qKtOKÈ½�
±�mq´�UL�Æ�K�¶¡�n²}LO¾sL��¶O�V©´¸y�³�V�ry�LO�Kq�¯KrOqL¡L/¸±?�n/²²¡�¶/�r���Kr/O×�

Xym¾OLÈ�K�¶O½°�µuK³�,�n·�L/·×�L®±/½¶�K×�LO/½n�±�L/O�N/yL²X�³�V/�m�¶/O¾L/·sL×��¯KrOqL/¡
K�¶/O�³�n±´/}�MLlX±K/½°�WrW/¾N�L®±/½¶��´/±�¶/OÈ�Kr/O�µKq�¶/~�±×�/yrXymÈ��UL/�Æ�K�¶/O� �

nPW½¨�È�m´}��®·�¶O¾°�ª¡�ML/lX±K�¶ªJ/z�V/¸_/¾n�N/yL²�µuK³�L®±�µuK³/½¶�K×��/zO¾qL�� �
Kr��qm�¶//¡�V//yK�¬//¸½n//²�L®±½¶�L//ys×�//�¨//�LgÈ�m´//}L®±�-½¶�L//ys×�sK�V//yK�UqL//P��� �

ªhW//¾¨�K´//Xh×��´//�´È�//½ ��qn//�³�//½L�¶//�´®`�K×�//�lW�³��qKn//�sK¾��� �
L//·mL®±×�//Æ¡È��ª¡�,ULgÆ�//�K//¾nµuK³��//½L�//�´W¾r¦���¶//O�-L//¸±?�m�UqL//P��¶//O½,r//¦�� �

L®±�VkL//y//½¶�L®±�Kq½¶�L//ys×�´¥½n//²��mqK³×,��������,�����L®±//½¶�L//_½t¦½°��UL//�Æ�K� �
�qm�m´//_´//½ �±�ML//X¡¾,V//z�L®±�¶//¢ªO//½r¦±L��UL//�Æ�K�V//yK�ML//X¡�qm�m´//_´� �

�mqK³×,��������,����� �

ʵ˨
čŦİħù˨ŔŎʭő˨˕Thesaurus˔˨˨

eÆ�//�K�¶L±�¶//O�L·�L//·qKtOK�¯K´²�×�ª¡//¾n×�·n±LsL//y�qmÈ�n//�³½r½V��,UL//�Æ�K
qL�W½��mn/�X×�µmKm��L/�XkK�m´/k�¶/O�Kq�n/±K��/½ �L/®W�qm��rX/~�r/�²�È�K/½°�
qL�W½��¶/O�¨¥q´/y�¶¡�mqKm�m´_³�´�q��m/¾��O/¾¯L�V/yK�µmr/¡���eÆ�/�K�L/�±�¶L±È�

qLXkLy½¶X�L�³�¨¢~X�sK�·L�¾¬�³��OK³q�¾¯L�¯?�V/yL·���n/®h×,������,��������K�r/O/½°�
·L�,wLyK¾V�eÆ��K�¶L±��Kq�L·È�¯K´W�¶O�³m�¶P²_�yLyKÈ�z�W¾¬�mr¡�� �
¶�©D�L·×�gÆ�/�KÈ�qLXkL/y�³½¶X�L��K/½°�¶/�´®`�¨L/}�|/lO�K×��sK�¬`/z²

L®±�ULgÆ��K½¶�K×,�KqLP���lW�UÈ,�µmKm�³�L·×�qLXkLy½¶X�L�/È�m´/}�¶/O�¶/¡�ª¢/}È�
«L�±�³�¬�²//�Kq?�n//²//½|�½¶X�L�n//±K��·L//¥È�¶//O�L_×�L®±�ULgÆ�//�K//½¶�K×��eÆ�//�K�sK

��´W¾r¦����µmL�XyKÈ�m´}�� �

http://www.jikm.isca.ac.ir��
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´¸���OK³qÈ�eÆ��K�¶L±�K×��K½°�ª/�K��´/±�³m�rO�¨®X~�¶P²_È�V/yK��/OK³q��
¶ªzªy��OK³q�PWKrÈ����OK³q�³¾¶ªzªyr�PWKrÈ�����OK³q¾¶ªzªyr�PWKrÈ�±¾t��¶/O�m´k�¶O´±�¶O
¬·��OK³q�sqK×�L®·��OK³q�³½n²×��½L�¶XzOK³��z�W¾¬�n²O×�È�n±´}�� �

K/½°�r�W/½,��q´/h�|/�±×�eÆ�/�K�¶L±�n/�qm�Kq�L·½r½V�sLO�³�|/±Km/½OLÈ��m//¾��
�qL¢}?�UL�Æ�KÈ�n²¡��K½°�� ®¡�¯L��lX�³�¯L��h�¶O�L·qKtOKÈ�n/²²¡���/OK³q�L/W

S¾¶Xy´�S�³¾d¾µn�¾¯L�·L�¾¬�ªhW�V�m�¶O�Kq¾¨�?r��qm�³�µmr¡½n²�¶Xym�n²O×�´`X/z_�³×�
�sK�UL�Æ�KL¸±?�µr¸O�qKmr/O×�n/²²¡��n/O½°�WrW/¾,N�eÆ�/�K�¶L±�K�L/O�L·½mL/`�/½ �«L/�±�

½¶cqLT¢�KrO×�L®±sLOÈ½�·L�¾¬�³��OK³q�¯?�,L·�¸/zW¾�̈µn²²¡�/yrXymÈ�r[D/�¶/O�|/±Km�³�
UL�Æ�K�¶O�qL®}�È�?½²n���,µmKs�°zg�������,����� �

 

ʶ˨
ĄĠŕä˨ğʭŒģä˨˕Ontology˔˨˨

Xz·È�yL²}È�L²��¶O×�/yL²}�|±Km�³�UL�Æ�K�¬ª��qm�r�±�mq´È,�qm��g¾V/���´/±�
S¾¶X�r~�eÆ��K�¶L±��VyL·½²�È�©n�¶OÈ�´¸�È�qLXkLy�³×�µs´/g�sK�K×��µqL/}K��L/k

O��OK³q�¶¡�mqKm¾°�·L�¾,¬�µuK³�³�ULgÆ��K�L·×�L®±½¶�K×�¶/O��m�Uq´/�/¾,��r/�½f��³
��³��L�}/¾r�O�¬¸P//¾¯L�n/}LO�µn/}��X/z·È�/yL²}È�®/yqÈ�¶/O�LS�¯K´²�/½¶�ª/�KÈ�Kr/O×�
·mqLXkLyÈ��m¾��³���²È�UL�Æ�K�³�qm��g¾V��¶O�²O�¯K´²�¾±LÈ�KrO×�·mqLXkLyÈ��¾/²È�

³��OL��LO���K³�UL�Æ�K�qm�½ �µs´g����LPWqK��´±�r·�³�VyK¾/²È��UL/�LPWqK�¶/ª®_�sK
¾¯L���e´�y��ªXl�·L�¾¬�´®�È,��mKrX�It_�³�L·/¾UL��L/k��/½ ��¨L/}�µs´/g
È�m´}�eÆ�/�K�LO�¯?�U³L�W�³�¶L±�/®·�qm�L·¾°����/OK³q¾/²È,��m/¾,���L�/}�³�r/�½f�

VyK���,µmKs�°zg�������,����� �

ʷ˨
ˬÙùŗ˨ʭŕã˨Ōĕ˨ĖŒŋý˨˨

µuK³�³�ULgÆ�//�K�L//·×�«m�µuK³�sK�¶X//ym�¯?�¶//O�n//²ªO��³��L//k�ULgÆ�//�K�³�L//·
��lWÈ�X�¥�¶È�m´}�¶O�¶¡�L_×��´W¾��´®��UL�´�´È�·L/��¶O�,�r�rS�³¾¬��³
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Kq�rX®¡�³�m³nh�,�Lk�UL�´�´½^��qm½ �®ª��µs´gÈ�½L�/��lWÈ�n/±qKm�µqL/}K��
K½°�µuK³�¶/O�L/·�¶/P²_�¶/O�§´/®��q´��/�r��,L·È�L/·�/½L�s½¶kL/}r�L·×��µqL/}K�|/±Km��L/k� �
//È�n//²²¡�L��qm�¶//¡½¶//z�µuK³�L//O�L//·×�´//®�È,�±//¾sL×�_�¶//O´`X//z×��m//¾��rW×��,n//±qKm� �
¶O�´�q×���qm�¶¡¾wL�r/X¥qtO�³�L/O��´/²W�O¾rX/~�sK�ULgÆ�/�K�qKn/�r�rS�n/±qKm�qKr/���

ª¡�UL//®ª¡//¾n×�«m�UqLP��n//²ªO�L//·×�±Å´//�È�r//W��L//k�³�ª¡�UL//®ª¡�sK�rW//¾n×�ª//�KÈ�� �
¶O�-�¶¡�n²Xz·�/�´`X/z_�r/X®¡�§´/®��q´�È�,n±´/}�´`X/z_�n/���L/K×��qm�¯KrOqL/¡� �

L¸±?�VyK�rWÅLO-�¶O�´`Xz_�¨OL��qm�§L\�¯K´²�×��/}��r�¾j��³n/����,§L/_q�¬/ª��qm
�//}��r//�¾j�//OK�°//O�n//®h�°//O�n//®gK�¶//O��³n//�È�//�±tO�r//�±È�,�//½ �ª¡�¶//®ª¡//¾n×�� �
«m��³�VyK�n²ªO½L�´`Xz_�¨OL��qm×��qKr��K��´`X/z_�,¶/���§´/�K�¬ª��qm×���qKr�/�K

©L/®_K�¬/ª���Kr�K���O�¶OÈ���/�®_È�/��h�sK¾,°��������,����/½ �ª¡ª¡�¶/®/¾n×�«m��n/²ªO
¶O��qL®}È�m³q�� �

ʴ˨
ŗŰáÚä˨ʭŕã˨ŋÝŞĖã˨˫Ùùŗ˨ʭŕã˨Ōĕ˨ĖŒŋý˨ ˨
¯m´O��Lk��µuK³�L·×�L®±½¶�K×�«m�n²ªO,�¶O��UL�´/�´�¶O�§´®��q´�/½L�·L/�¾¬��³��L/k

�W¾¾°�µn}�K×���qm�¶¡�n±qKm�µqL}K¾°�/®¡�mKn/�W�¶/O�L¸²W�VyK�°¢®�§LgÈ��UL/�Æ�K�sK
½L�|·³vS�n±´}�¶XkKmrS�L·��K½°��Lk��¶O�¯m´OL¸±?�� ®¡È�n²¡�LW�¶O�V�m�O¾rX/~×�¶/O�
±¾L·sL×��Lk�¯KrOqL¡�jyLS�n²·m��¬`g�m³n/h�UL/�Æ�K�K/½°�µuK³��V/yK�°/¢®�L/·

WL�´�´�¨L}È�{sqK�¶/O�³�n²X/z·��L/k�Un}�¶O�¶¡�n²}LO�L/·×�/®¡È��UL/�Æ�K�sK
¢XÈ�n±K��WqLP��¶OÈ,��L¸²W�VyK�°¢®½ �½L��¶©L��³m½L��hW��P²¾WL�È��m´_³�n}LO�¶X}Km

K�¶O�¶¡½°�n²²¡�µqL}K�eÆ��K�� �
//��lW�mrOqL//¡È��K//½°�µuK³��´//±�¶//O�L//·�Kr//O�§´//®��q´�×�µ³r¥�L//·×��sK��L//k

�¯L��lX�,¯Kr¦~·³vS½L�´`~±Km½¯L��qm½ �/®ª��µs´/gÈ�¶/O�/�qL¡È�n/±³q�³�¶/O�q´/��
«´®��L·´`Xz_�qm×�´®�È��qKr��¶_´W�mq´�rX®¡È�¥¾n±r�� �

LyL²}�rX®¡È½�µn}��¶/O�©m¾k�¨/�L¾V�´®�/¾V�/zO�,°X/}Kn±¾qL×��³�¯Kr¦/~·³vS�sK
´®��¯KrOqL¡È�K�¶O�VyK�°¢®½°�µuK³�µuK³��Kr/y�¶/O�³�n/²²¢±�V/�m�L·�L/·×�´/®�È��³

http://www.jikm.isca.ac.ir��
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Kq½�̂rW�K�¶¡�,n±³rO½°��rAÈ�n/±K´W�L·mq³LX/ym�³�UL/�Æ�K�°X/�q�V/ym�sK�¶/O×�/®ª�È�
m´}�r`²�n²®}sqK�� �

®·K¾V�qm�´`Xz_×�UL/�Æ�K��µuK³�L/·×�«m��qm�n/²ªOKr�½n/²�´`X/z_×��³�UL/�Æ�K
L®±½¶�sLy×�¶O�´�q�¸_´W�¨OL�È�®·K¾V�s�-n±qKm½Kr�L¸±?�LyL²}�¯L¢KÈ½�±�,UÆ¢/~¾L/·sL�

KrO�Kq��Lk�UL�´�´�³×��¬·Kr��¯Kr¦~·³vSÈ�n²²¡��K/½°�/�Z/�LO�¯L/¢KÈ�m´/}��L/W
¶//O�L_×�V//z_�s�¬//`g�qm�´_³//½mL�UL//�Æ�K�´//®�È,�¯KrOqL//¡�¶//O�L//X±½^��m//¾��rW�³�

�PWr�rW×�Vym�½n²OL�� �

ʵ˨
˫Ùùŗ˨āęŗĚī˨ʭŕã˨˕āʭďŦİħù˨˔Ōĕ˨ĖŒŋý˨ ˨
¶O�q´��yLyKÈ�r�W�qm�¶/d±?/½��L®±½¶�L/ys×��V/yK�µn/}�¶/X�¥½/²�È��ML/zX±K�L/·mL®±×�

Æ¡È��ª¡¾n�µuK³½L��´W¾r¦���/½L��/¾r�/Æ¡È���µqL®/}µmq�n/²O×����mqK³×,������,������
O¾r¦±L�´®�¾V�ULgÆ��K�m´¸��qm�½ �¶X}q�®ª�È�VyKs�-½Kr�ng�K�¨�K½°��¶/¡�VyK

Kr�½n²�L®±½¶�Lys×�¯³t�K��qm�m´¸��ULgÆ��K�sK�µmL�XyK�rO½ �/®ª��¶X/}qÈ,��,«Æ/�K�sK
�µmL�XyK�¬·�¯L¦©L²WÈ�m´}�K�³½°�rA×�V/yK�f/�K³�³�°}³q��µuK³�sK�L/�m´/����L/·/½L�

«m�ULgÆ��K�ª¡�sK�¶X/ym�¯?�,n²ªO/¾nµuK³�L·È½�/ª��¶/¡�V/yKÈ��NgL/��mt/±�qm�r·L/�©K
� ¯Kr�±½ �q¶X}�®ª�È�>t_�ULgÆ��K�m´¸��½ �¬ª��±¾Vz�©³È�m´_³�K/½°�¶X/ym�sK�

ª¡¾nµuK³��qm�L·eÆ��K�¶L±�yrW�L·¾¬�L/·sr�µn²²¡×��|/±Km�¯?/½L�/®ª��¶X/}qÈ��³�V/yK
�qm�eÆ��K�¯K´²��eÆ��K�¶L±����r�W�¶O�¶_´WLO½��eÆ��K�¶L±����K�¨L}½°��sK�¶X/ym

µuK³�L·×�«m��n²ªOÈ�m´}��¶O�§L\�q´��qm��µuK³�,¶���¬ª��¹Æ���,�mL¸_��³����½ �eÆ��K�
¸���m´¸�È�¸���¯L®©L��¶®·�³�VyKÈ�¯?�¶O�Kq��¯K´²�½ �eÆ��K�¸��È�§´P��n/±qKm�L/K�

ª¡¾n�µuK³�rX¥qtO�rzS�rO�qnS�sL®±��½L��«Krh©K�n`z�qm�sL®±��½ �¸���eÆ��KÈ�±¾V/z�
�¶¢ªO½ �L®±�µuK³½¶�K×�KrO×�MLWsLO�K½°�K´Xh×�¸��È��¶OVyK�N�Ll��K�m´_³½°��j²/y

                                                           
���eÆ��K��¶L±¶�´®`�K×�sK�¯L¥uK³�L®±½¶�K×�qm�½ �µs´g�®ª�È�VyK�¶¡�¾¯L�L¸±?��OK³q���²È��mKrW�

�_rW¾hÈ�,�¶ªzªy�PWKrÈ�³�¶XzOK³�qKr�rO�µn}�n}LO�� �
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µuK³�sK�L·×�L®±½¶�K×��È�Kt�¶z�±½L×�±K³r�È�krO�¶O�¶¡�mqKmÈ��µqL}K�L¸±?�sKÈ�m´}� 

ʵ	˨ʴ
˨ùĜĿùŰĢ˨ĂŃĕ˨ęĕ˨ě˨ʭýŰýʭä˨āʭķŦįù˨ ˨

K½°�µuK³�sK�j²y�L·×�L®±½¶�K×��¶¡¶O�q´���m¾���¶O½ �K´Xh×�®ª�È��,n/±qKm�µqL/}K��L/k
sLO�¯L¢K½OLÈ�¶O�UL�Æ�K��m�¨¢}¾��rW�q�¬·Kr��KÈ�n/²²¡��K/½°�/�Z/�LO�r/AÈ�m´/}��¯KrOqL/¡
rX®¡�¯Ls×�´`Xz_��r��Kq×��³�n²²¡�UL�Æ�K¶O�q´���Xz¾¬�m´k��n·�¶O��Vym½n²OL�� �

ʵ	˨ʵ
˨ĖŎíęʭÝã˨ýŞĚĄĤ˨ęĕ˨āʭķŦįù˨ĤŕŗÚÏä˨ ˨

µs´g�qm�L/·×�//��lWÈ,�±//¾sL��m�UL//�Æ�K�¶//O�¯Kr¦//~·³vS�¶//¡�V//yK//¾����L//k�³
yrXymÈ�n²}LO�¶X}Km��K�³½°�K³�sK��´±µu�L·×�L®±½¶�K×�O�¶¡��Lk¾r¦±L�½ �/®ª��¶ªJ/zÈ�

� ®¡�¯Kr¦~·³vS�¶O�,n²Xz·È�n²¡��m�³��PWr��OL²�¶O�LW¾��rW×��Vym½n²OL�KqL/¡�³È½�
�hW¾WL�È�n²~lO�m´P¸O�Kq�m´k�� �

ʵ	˨ʶ
˨Ŏ˨āʭįʭþăęù˨ĕŘþŖýŞŏʭ˨ŔĄģę˨ùã˨ ˨

µuK³�L·È½�¶¡��m¾��rW�³��l~�rW��²W¾¬�µn}�,n±K�È�n²±K´W�¶O�¸zW¾¨�/�LPWqKUL�¾¯L�¶X/}q�K×�
 ®¡�n²²¡��K½°�V�m�Z�LO�È�m´}�¶¡�±L��lXÈ�sK�¶X}q�L·×��ªXl�/XgKq�¶/O�n/²±K´XOÈ��L/O
·L�¾¬�µs´g�¨ILz�³�L·×�m½r¦�n²²¡�qKr�rO��LPWqK��X�³È�µuK³�¶¡�L/·×�L®±/½¶�K×�¶/O�X/yqmÈ��³
¶O��´�´���K´�V�mÈ�¶X/}q�sK�¯Kr¦/~·³vS�,n/²·m�|/}´S�Kq�L·×�/��/ªXlÈ�n/²±K´W�¶/O�

XgKqÈ�±�mq´�UL�Æ�K¾sL�sLO�³�´`Xz_�Kq�m´k½OLÈ�n²²¡��K½°�XgKqÈ�/yrXym�qmÈ�/È�n/±K´W�
t·�³�¯L/s�|·L¡�¶O½¶/²�Kr/O×�/½°X�L�n/²¡� /®¡��PWr/�UL/�Æ�K��¯³t�K�Kr/O½°�µuK³�L/·×�

L®±½¶�K×��m¾���µn}mqKn±LXyK�³È�n²±K´W�¶O�ªS�¯K´²�È��Kq�|/±Km�¶/¡�n²²¡�¨®�/¾¯L�µs´g�L/·×�
X²�¯´¥L±´¥�¨�È�n²¡��K½°��Z�LO�rAÈ�m´}��hW�sK�¯L/��lX�³�¯Kr¦/~·³vS�¶¡¾UL/���³

½¶X�L�L·×�½n¢½r¦�µr O̧���K�³�n±´}�n²�L·×�m½n�Kq�m´k�n²·m�{rXz¥�� �

ʵ	˨ʷ
˨ĘÏŰġĚ˨ŗ˨ĕʭ˙Ąķù˨ĮğŘă˨ŏʭĨĨĔĄŎ˨ ˨

//X�³È�µuK³�L//·×�L®±//½¶�K×�X//yqm�³�V//�m�¶//OÈ�O//¾¯L�r¥�·L//�¾¬�//®ª���L//kÈ��,n²//}LO

http://www.jikm.isca.ac.ir��
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O�µs´g�¯L��lX¾rX~�±�¶OLX½^�/�mL/®X�K�µn/}�¶/�r��UL�Æ�K�³�´`Xz_È�n/²²¡��K/½°�
¶O�mL®X�K�©m¾¶O�qm�V�m�¨�¥qL¡¾r×�·L��sK�«sÅ�VkL²}�³�Vyqm�ULgÆ��K¾¬�VyK�� �

ʵ	˨ʸ
˨áŘŋċŞĚ˨ã˨ěù˨ŌʭŖýù˨ŗ˨´Řğ˨ōŕʭŀă˨ ˨

µuK³�L·×�ª¡È�´®��³È�È�n²±K´W�®¥qmry�Z�LOÈ��qm�«L¸OK�³¾¯L�n±´}�¯KrOqL¡���L/O
µuK³�sK�µmL�XyK�L·×�L®±½¶�K×��m¾��¶Or/�h²�³�/�,mr�È�¯K´/W�¬·L�W�>´/y�sK��UL/L¸OK�³�L/·

¥´ª_¾r×�r_�³�mr¡½¯L�~lO�m´P¸O�Kq�UL�Æ�K¾n�� �

ʵ	˨ʹ
˨ùĜĿùŰĢ˨Ě˫Ŗý˨ę˨ŗã˨ğŞōĄĠ˨ʭŕã˨ăʭķŦįùä˨ ˨

y¾¬Xz�L·È½�µuK³�sK�¶¡�L/·×�L®±/½¶�K×��m/¾��/��lW�³È�/�µmL�X/yKÈ�,n/²²¡�¶/O�-��q´�
µr¸O�§´®��q³×�rWÅLO×�sLO�qm�Kq½OLÈ��¯L~±�UL�Æ�KÈ�n²·m��K½°�¶/O�r/A�©m¾�|·L/¡�¨

±¾sL�¶O�ÅLS½|�LX±½^�³�>L�WqK�V�m�qm�?r�½n²�´`Xz_�VyK�� �

ʵ	˨ʺ
˨þİăŞł˨ʭý˨ʭŕĕęùĖőʭĄğùã˨˙ŋķä˨ŗ˨ĨĨĔăä˨ ˨

µuK³�MLlX±K�LO�L/·×�L®±/½¶�K×�M´cqLc�³�L·mqKn±LX/yK�L/O�¶/¡�L/·×�/®ª�È�±K´/l®·È�
y�,n±qKm¾¬Xz�L·×�L®±½¶�sLy×�È�n²±K´W�/O�r/X¸O±�L¾L/·sL��®X`�UKqL/�X±K�³�L/·×�/®ª�È��³
��lWÈ�n±´}�«L¦®·�� �

ʶ˨
ùĜŎŰʭã˨˫Ùùŗ˨ʭŕã˨Ōĕ˨ʭŕŘČĄĠċ˨ęĕ˨ĖŒŋýã˨ûŗ˨ ˨
���rX®¡�VOL�q��K½°�UL®ª¡�¶O�r/X®¡�VOL�q�§´®��q´�×�s�-n/±qKm/½Kr�UqLP��L/·×�
zO¾qL��Lk�rW×�´`Xz_�³�n²Xz·×�L¸±?�L��qm½¶z�LO�UL®ª¡�µLW´¡�rX®¡�VyK�� �

���nPW½¨�rWÅLO��KmKr�×�qm�¶¡��SÈ�ª¡�UL®ª¡¾n×�«m��n²ªOÈ�,n/±mr¥�¶/O��§´/®��q´�
¶ªgr�qm�K×�?r��sK½n²�rk½n�½L��hW¾WL�È�/ª®��«L/`±K�n/���¶¡�n²Xz·È��rk�n/²±L/½n�/½L�

ULnk�¶O�«Kn�K��n±qKm�� �
���n²®�n·×�O¾rX~��´`Xz_×�ª¡�UL®ª¡¾n×�«m��m�n²ªO/¾��rW�³��PWr�r/W�L/O�±/¾sL�/½L�
n����Lk�mKr�K�VyK�� �
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���rX®¡½°�VOL�q��L��qm½¶z�L/O�UL/®ª¡�ª¡/¾n×�ª/�KÈ�¶/¡�V/OL�q�ÅL/OÈ½�,n/±qKm�
UL®ª¡�ª¡¾n×�«m�n²ªO,�¶O�rX®¡�VOL�q�§´®��q´�×�KrOL²O�-n±qKm½°�rWÅLO�x±L}×�Kr/O×�

LX±�qm�°X�r¥�¶PWq½^�KrO�´`Xz_×�K½°�mqKm�m´_³�UL®ª¡��´±�� �
����KrW¾ �n²®�n·��K�¯´c/½°�UL/®ª¡��L/k�rW�³��m/¾��rW�X/z·,n²�¶/O��§´/®��q´�
�KrW¾ �}L±È��sKL¸±?�±KrOqL¡�³�VyK�rWn²®�n·È�K�¶¡/½°�L·´`X/z_�Kq�«L/`±K�/È�,n/²·m�

�0ÅL®XgK�±¾sL�½L�n����LkÈ�n/±qKm�¶/¡�°/¢®�V/yK�L/O�n/PW½¨�¶/O�rX/~×�/½L�µmL�X/yK�sK�
ULnk�L®}�µKr®·�m´}�� �
���rX¸O�´Jy��KrO�VOL�q�¶¡L ±̀?sK×�«m�UL®ª¡�«L/ ±̀K�,VyK�rX®¡n²ªO�SEO��¸O¾¶²�sL/y×�
KrO×�L·q´W´×�´`Xz_��KrO×�K½°�¶O�UL®ª¡�¯Ly?�§´®��q´��ry�³�rW½��rW�VyK�� �

ʷ˨
˫Ùùŗ˨Ģńő˨ʭŕã˨Ōĕ˨čŦİħù˨ęĕ˨ĖŒŋý˨ŔŎʭő˨ ˨
µuK³�L·×��«m�n²ªO���Long Tail��µuK³�¶O�L·È½�¶/O�¶¡�n±qKm�µqL}K�L_×��³��r/�rS�ULgÆ�/�K
´®�È,�¶O�L·´`Xz_×��Lk�³�s½r�kL}¶�L·×�/½ ����´/�´/®ªÈ�n/±qKm��L/�XkK��K/½°�
³q½mr¢�eÆ��K�qm�¶L±�³�¶O�L·½µv�s�qm¾¶²�n½r½V�µmKm�³�UL�Æ�K�®·K�L/·/¾V�s/½mL×�mqKm��
K�qm½L`²�yqrO�¶OÈ�µuK³�|�±�L·×�L®±½¶�K×�«m�qm�n²ªO�eÆ��K�¶L±�·K´k�L·¾¬�VkKmrS�� �

ʷ	ʴ˨
ĢģŘÏ˨ŗ˨ĵŘŒă˨ŕĕä˨ĥʭē˨āʭķŘīŘŎ˨ ˨

µuK³�L·×�L®±½¶�K×�«m�K�¶O�n²ªO½mL`�eÆ��K�qm��´²W�¶L±�� ®¡�L·È�n²²¡��K½°�µuK³��L/·
¶O�·L��¶O�§´®��q´�¾,¬�s�³�UL�´�´½¶kL}r�L·×�®ª���LkÈ��°/¢®�¶¡�n±qKm�µqL}K

´//®��f�//y�qm�V//yKÈ�¥�qKr//��¶//_´W�mq´//�r//X®¡¾,n//±r�//©³È�Kr//O×��³�¯Kr¦//~·³vS
µs´g�¯?�qm�¯L��lX�L·×�®·K��Lk¾V�n±qKm��K½°�Kt/�K�¶/O��´/²W½|�¡�³�V/�m¾�/¾V�

� ®¡�wrXym�qm�UL�Æ�KÈ�n²¡�� �

ʷ	ʵ˨
ğĚĄğĕ˨ĕŘþŖýä˨ĨĨĔă˨āʭķŦįù˨Ŕýä˨ ˨

µuK³�m´_³�L·×�«m�eÆ��K�qm�n²ªO�¶L±��L·È�n±K´W�¶O�¯Kr¦/~·³vS�µsL/_K�n/·m�L/W�¶/O�

http://www.jikm.isca.ac.ir��
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UL�Æ�K��m¾��rW×�Vym�½n²OL��K½°�UL�Æ�K�/È�n/²±K´W�¨L/}�Z/gLP�³�¨IL/z�/�r�È�
®ª�È�n²}LO�¶/¡�Kr/O×�¯Kr¥´`X/z_�´/®�È�®¡r/X�¶XkL²/}�µn/}�,n±K�L/K�qm��hW¾UL/��

��lWÈ�|�±�g¾WLÈ�n±qKm��nO½°�WrW¾,N�¯Kr¦~·³vS�È�n²±K´W�½¶X�L�L·×��LkÈ�Kq�¶/¡�
°¢®�VyK�qm�¾¯L�ULgÆ��K�´®�È�¯L¸²S�µn}�,n²}LO�LyL²}È½�n²²¡�� �

ʷ	ʶ˨
ùĜĿùŰĢ˨ŋýʭŃŞĂ˨ŘČĄĠċ˨ŗ˨ě˨ʭýŰýʭä˨āʭķŦįù˨ ˨

µuK³�L//·×�L®±//½¶�«m�LS�qm�L·´`X//z_�¶//O�n//²ªO½µL¦�L//·×�Æ±?��OL//²�³�µmKm//½°��U´//�
È�n²~lO��K½°�µuK³��L·È�n²±K´W�¶O�LW�n²²¡� ®¡�¯KrOqL¡�¶O�L_×�´`Xz_×��ULgÆ�/�K

´®�È�L·´`Xz_�¶O�,µmrXz¥�³×��m�³��Lk/¾��rW×�n/±sKmrTO��X±qm¾¶/`�sLO�¯L/¢K/½OLÈ�
O�V�m�LO�UL�Æ�K¾rX~×��¬·Kr�È�m´}�|·³vS�¶O��´Or�UL�Æ�K�³�L·×�/��lWÈ�m�q

wrXym��qKr��rWÈ�¥¾n±r�� �

ʷ	ʷ˨
ʭğʭŒģ˨Ŕý˨Ü˙ÝäŰ˨ʭŕŘâŊùã˨ęŘŖĳŘő˨ ˨

µuK³�m´_³�¶O�¶_´WLO�L·×�«m�eÆ��K�,sKqm�¶L±�L±K´W�L·È½�LyL²}È½�L®±�³½|�L·´¦©K×�
n_�¨ILz�³�q´¸�´±/½n�/®ª�È�S�Kq/¾Kn�/È�n/²²¡��/²c¾°�µuK³�L/·È½�/È�n/²±K´W�L®±/½r¦±L�

�W¾¾UKr�³�UÅ´hW�qm�s¾¶²�L·×��Lk��r�È�n²/}LO�¶/¡�/È�n/²±K´W�¶/O�¯Kr¦/~·³vS�qm�
LyL²}È½�L·n±³q×�n_½n� ®¡�n²²¡�� �

ʷ	ʸ˨
ŖĠăŞ˛˨ęʭĤĄőù˨ŗ˨ě˨ęùŰýʭä˨ĶýʭŒŎ˨˙ŋķä˨ ˨

µuK³�m´_³�L·×�L®±½¶�K×�eÆ��K�qm��Lk�¶L±�/®ª���OL/²��K´/±K�sK�µmL�X/yK�¶/O�L·È��³
sqK½OLÈ�¡¾�¾V�L¸±?�� ®¡È�n²¡��K½°��rAÈ�n±K´W�K�¯Kr¦~·³vS�¶O½°�Kq�¯L/¢K��n/·nO

XgKq�¶O�¶¡È�±�mq´/��OL²/¾sL�L/yL²}�Kq�m´/kÈ½�¡�³�n/²²¡¾�/¾V�L/¸±?��V/�m�wL/yKrO�Kq
�´�´È�K´Xh×�L¸±?�sqK½OLÈ�n²²¡�� �

ʷ	ʹ˨
ŘńăŰĂ˨ę˨ʭÞ˙ŕã˨ʭŕã˨ŎŞŏʭ˨ŔĄģę˨ùã˨ ˨

L®±½¶�L·×�«m��n²ªOÈ�n/²±K´W�¶X/}q�sK�¯Kr¦/~·³vS�¶/O�L·×��L/W�n/²²¡� /®¡�¯´¥L/±´¥
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¶O�µu³rS��rX~�¨¢}�L·×��hW¾WL�È�Kq�n²·m�«L`±K��K½°�µuK³��L·È�n²±K´W��¯Kr¦/~·³vS�¶O
�qm//½ ��hW�sK�L//W�n//²²¡� //®¡��l//~�¶X//}q¾UL//���³½¶//X�L�L·×�¶X//}q�L·×�m½r//¦�
µr¸O�qKmrO×��r}�¶O�-n²²¡È�µuK³�¶¡�L·×�L®±½¶�K×��m¾��XkL²/}�³È�·L/��sK¾¬��qm�m´/_´

K�¶OL~�¶X}q�³m½mL`�m´}�� �

ʷ	ʺ˨
ŖĠăŞ˛˨ōŖĿ˨ŗ˨Ûęĕ˨üŊʭİŎ˨˙ŋķä˨ ˨
L�K�LOµuK³�¯mr¡�¶��L·×�eÆ��K�,sKqm�«m�¶L±��L·È�n²±K´W�·L��³�ZgLP¾¬��m¾��rW×�

�r��mq´�qm�KqÈ�L·×�®ª�È�O¾¯L�K�¶¡�n²²¡/½°�Z/�LO�/È�m´/}�¯KrOqL/¡�³�¯Kr¦/~·³vS�
n²±K´XO�¶O��qm�rX¸O×�sK�UL�´�´�Vym�½n²OL��K½°�¯L/¢K�¶/O�m´/P¸O�/½¥mL¾r×�³�¬/¸��
®�¾��rW�sK�ZgLP���lWÈ� ®¡�È�¡n²�� �

ʸ˨
ŔőŘ˙ő˨ʭŕã˨Ōĕ˨āʭďŦİħù˨ĖŒŋý˨ ˨
ŰÜ˨ʲčŦİħù˨˨ŔŎʭőŰŘÞĠőŘ˨ ˨

���qL¢®·×�O¾°�ªª®©KÈ�qm�{s´?�©L/�ÈInternational cooperation in higher education �
�UNESCO Thesaurus�,�������,������ �

���q³L/²��³�¬/ª�×�O¾°�¶X/}q�K×�H*G��interdisciplinary science and technology H*G��
�UNESCO Thesaurus�,�������,������ �

ŗĕ˨ʲčŦİħù˨ʭ˙ő˨ŔŎʭő˨ ˨
���«L�±�L·×�L®g½V�µn²²¡�g¾UL��X~¸OÈ,������,�������� �
���WL�Æ�K�«L�±È�O¾°�ªª®©KÈ�KrO×�«´ª��³�q³L²�×��X~¸OÈ,������,�������� �
���P���µL¦Xym�rO�r[D�¨K´�È��X~¸OÈ,������,�������� �
���K�µL¦Xym�µn²²¡qL¸�¨K´�½²®È��X~¸OÈ,������,�������� �

Ŕğ˨ʲčŦİħù˨ŔŎʭő˨âŒŕĚĿä˨Ŕğ˨Ŕőʭýě˨ ˨
���vWKrXyK×�L·×�L²��¶�y´W½��qmL��³rzk×,������,�������� �

http://www.jikm.isca.ac.ir��
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���©´S�ULgÆ�KÈ�O¾°�ªª®©KÈ��³rzk×,��������,������ �
���·nO�µr¸OÈ�L·×�_qLkÈ��³rzk×,��������,������ �
���t·�mq³?rO½¶²�Lry½¶�qKp¥×��³rzk×,��������,������ �

ęʭŖ×˨ʲħùčŦİ˨łİŒŎ˨ŔŎʭő˨ ˨

���m´_³½¶�q³r�Å½¶�LO�q³r�½¶�¶�ª��¨¢}�«qL¸c���®_È��,¯L��h�sK�������,������ �
���Xn��qm��y³K�ng��ÆXkK�¶�©L�¾°���®_È��,¯L��h�sK�������,������ �
����UKp©LO�L�¯L¢��r�©LO�L�pkK�¶�©L���®_È��,¯L��h�sK�������,������ �
���Kr}½��]LX±K��¾wL�N¡r�sK�¶ª�X�³�¶ª��²���®_È��,¯L��h�sK�������,������ �

ĊŒÏ˨ʲeÆ��K�¶L±˨ŎŦğù˨ŌŦÝä˨ ˨

���ªzW¾¬�x®k�L²�½¬�r�?½L��¶O�¯K³r���®_È��,¯L��h�sK�������,������ �
���`g¾V��L®_K�¨·K�¨g�³�n�����®_È��,¯L��h�sK�������,������ �
���Cq½V�r�O×�Knk�qm�Urk?���®_È��,¯L��h�sK�������,������ �
���P±K�V®��¾L�sK�L��½r�n®�×�¨P��sK�U´P±��®_È��,¯L��h�sK�������,������ �
���P±K�V®��¾L�sK�LP¡½r�n®�×�n�O�sK�U´P±��®_È��,¯L��h�sK�������,������ �

Ģģ˨ʲčŦİħù˨ŔńĿ˨ŔŎʭő˨ ˨

±�¶���¬ª�¾t�¶O�©m¾¸���UL�³r���´²W�¨È��r�¾V�zO¾qL�ÅLOÈ½�KrO×�L/yL²}È½�µuK³�L/·×�
«m�n²±L�-VyK�n²ªO��� �

���Lz®·�sL®±½¶�n`z�qm��¾r�n`z���®_È��¯L��h�sK����]�,���,�������� �
���´¸y�¯L��±×�P¢W¾UKr�sL®±�¾V���®_È��¯L��h�sK����]�,���,�������� �
�����¯L��±¾V®�P¾��¨P��sK��P����®_È��¯L��h�sK����]�,���,�������� �
���¸`W�qm�x®k��r�¾t�¾V��hXz���®_È��¯L��h�sK����]�,�,���������� �
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Ăŀŕ˨ʲĖď˨ŌŘŋķŰĆ˨ ˨

¸_´W�¨OL��|lOÈ�eÆ��K�sK�ng�«´ª��¶L±½Z�µuK³�rO�¨®X~�L·×�«m�n²²X/z·�n²ªO-��n/²±L
�r�½��}�§³K¾j�·KrOK�¶O��³n�¾¬�OK�°OÈ�±LyKrk�m´®hÈ�,���r�½��/}L ±̀�§³KÈ�ª/y�¶/O¾¯L®�

¯L�·m�°O�n©Lk�°O��,�r�½��}�¬`²S¾j��5y´�È�zg�¶O¾°��y�°O¾n�M´Ph�°O�°zg�³��� �

ʹ˨
˫Ùùŗ˨āʭŎùĜŊù˨ʭŕã˨Ōĕ˨ĖŒŋý˨ ˨
ʹ	ʴ
˨Ï˨ŗ˨üğʭŒăŞâĄğŘä˨ķŘīŘŎä 

µuK³�L·×�L®±½¶�K×�LO½n�¶O�´�q��m¾�È�K´Xh�LO×��´�´È���qn½L�WL�Æ�K��P²È���PWr/
n²}LO��K½°�LO��LPWqK½n�¶O�ª¢}È�O´k�¶O�µuK³�¶¡�n}LOÈ�K´Xh�n±K´XO×�ª¡/¾n×��qn/�Kq�

O¾¯L�n²¡�� �

ʹ	ʵ
˨ĥʭē˨ŗ˨ĂŃĕ˨ŏĕŘý˨ ˨

k�³�V�mµuK³�¯m´O��L�L·×�L®±½¶�K×�VyK�rA�n²c�rO���´X��� �

ŉŗù˨ʲʭŒĸŎ˨˛ŀÞăäŰ˨˙ŕù˨ŗŞĂ˨˙ŋķä˨˨

L®±�µuK³½¶�K×�LO½n�¶O�ª¢}È�L/²��V/�m�¶/O�¶¡�m´}�MLlX±K×�®·K�³��L/k/¾V�/®ª�È�
½ ��«´¸�½L�/®ª���r/�È�n/²¡�¨/�X²�Kq��/XgÈ��V/hW�UL/�Æ�K�¬/`g�r/¥K/½ ��µuK³

L®±½¶�K×�K�,n}LO�¬¡��Lk/½°�/�µuK³È�n/±K´W�Kr/O×�/zO�µs´/g�¯?�¯L/��lX¾qL��³�¬/¸
mrOqL¡×�n}LO-�¶O��,§L\�¯K´²�½ ��µuK³/½L�L®±�V/yK�°/¢®��L/k�UqL/P�/½r¦±L�/½ �� �

½¶X�L�½L�r�±½¶�g/¾WLÈ��qm/½ �s¾¶/²�/®ª�È�[B/W�¶/¡�n/}LO¾UKr�s/½mL×�|·³vS�r/O�L/·×�� �
?½µn²�È�mqKp¥�� �

Ōŗĕ˨ʲʭ˙őŰĢ˨ĂŃĕ˨ŗ˨ĦĨĔă˨˨

µuK³�sK�µmL�X//yK�L//·×��m//¾��//� //®¡��L//k�³È�n//²¡��{³q�¶//O�UL//�Æ�K�L//W�K×�
¯LsLy�½¶X�L�³�´¸�È�x¢�²�n±´}�¶¡�n²±K´XO�¶O�XyqmÈ�s�V/�m�³���lW¾¶/²�/®ª�È�

http://www.jikm.isca.ac.ir��
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L®±�Kq�r�±�mq´½|�n²·m��K½°�sLO�qm�L¸²W�¶±�V�m½OLÈ�O�¶/O�¶¢ªO�,VyK�r[D�UL�Æ�K/¾¯L�
Vyqm�µrXz¥�³�UL�´�´�rW�L·×�®ª�È�� ®¡È�n²¡�� �

ŌŘğ˨ʲŎŘ˙ķ˨ěù˨ûʭŒĄċùŞĂ˨ŗ˨ʭŖýùŌ˨˨

µuK³�sK�µmL�XyK�L·×�´®��³�«L�È�g�UL/�Æ�K�¶/¡�m´/}�Z/�LO�VyK�°¢®/¾WLÈ��qm
¾¯L�s�¬`g½mL×�µmKm�sK�¶/O�n/²±K´X±�³�n±´}�¯L¸²S�L·�X/yqmÈ�L®±/½r¦±L�®·K/¾V�/½L���L/k

n²}LO�m´k�¯m´O��©Lg�qmÈ��¶¡½ �L®±�µuK³½¶�K×��m/¾��/È�n/±K´W�¶/O�´�q�r[´/×�r_/½¯L�
sqK�³�UL�Æ�K½OLÈ�K´XhÈ½��Kqn~lO�m´P¸O�� �

ŌęʭŖ×˨ʲ˙ĬăŞŐ˨ûʭăěʭý˨ķŘīŘŎ˨ˬĚĄĠá˨Ăğęĕä˨˨

�sKµKq�µuK³�ML//lX±K�L//·×�L®±//½¶�K×��m//¾,��//È�¯K´//W�r//X¸O��qm×���//®��³�µrX//z¥�sK
�´�´È�½ �mq³?�Vym�¶O�¬ª���K½°�¯³t�K�qL¡�¸zW�rO¾¨�½¶X�L�L·×�~·³vSÈ��m¾��,rW��¶O

¡rW¾N��¨L�W�³¾¯L�¶X}q�K×�±¾t�� ®¡È�n²¡s�-/½Kr��¯L/��lX/È�n/²±K´W�®�K�L/O¾¯L/²�
O¾rX~×�yrXym��Lk�N©L��¶OÈ�S¾Kn�n²²¡� 

ʹ	ʶ˨
ĘÏŰġĚ˨˨ŏʭĨĨĔĄŎ˨ĕĜőŰÜ˨˙ŋķ˨ ě˫Řďä˨ ˨

µuK³�L·È½�¶O�¶¡��µmrO�qL¡È�n±´}�LO½n�µs´g�qm�³�¯KrOqL/¡�¶�L_�qm�L/·×�«´/ª���¶/�´Or
�³�µn}�¶XkL²}½L�pS�mq´½{r�Kr��LW�n²}LO½n²�sLO�³�´`Xz_½OLÈ�n}LO�rWr[D�UL�Æ�K�� �

ʹ	ʷ
˨ŋýʭŃŞĂ˨ʭ˙ăŰĜ˨ŗ˨ŰʭĄÞ˨ŏĕŘý˨ ˨

µuK³�L·×�L®±½¶�K×�LO½n�ªOL�¾V�L®W½t�/¾¯L��sK�³�n²/}LO�¶X/}Km�Kq�¯´¥L/±´¥�UL�´/�´
½XkK´²¢È�®¥qmry�³È��qm¾¯L�¶Xym�L·×��´�´È�¥´ª_¾r×�n²²¡��K½°�µuK³�L/·×�LO/½n�
¶O��´±È�L®W�rO�e´�³�¶O�¶¡�n±´}�MLlX±K½t�n²²¡�V©Åm�UL�´�´�� �

ʹ	ʸ
˨ěù˨ûʭŒĄċù˨ŌʭŖýù˨ ˨

µuK³�L·È½�KqKm�¶/¡×�L/²��«L/¸OKÈ½�ÅL/OÈ½��n²X/z·/½L�s�qm¾¶/²�L·×�±L/��¯´¥L/±´¥È�
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W³L�XÈ�¶O�,n±qKm�¶/O�§´®��q´��µuK³�¯K´²��L/·×�L®±/½¶�K×�r/X®¡�mrOqL/¡×��r/¦�,n/±qKm
¯?��´W�LO�¶¡¾ULh��L�KÈ�n±´}�µKr®·�� �

ʹ	ʹ
˨Ï˨Ŕý˨ŔċŘăŞĂĿĚĤ˨ʭŕã˨ĖċŰĖ˨ ˨

µs´g�qm�L·×�S¾¶X�r~�L�q´¸�´±�³u´/©´²¢W�n²±×�µuK³�,¬/ª��³�L/·×�L®±/½¶�K×�LO/½n��¶/O
·L��³�UÅ´hW�LO�V�ry¾¬�n_½n�¶O�KqL¡�LW�n±´}�s³qÈ½�n²²¡���g�Kq�m´k�� �

ʹ	ʺ
˨ŘÏŰʭäŰ˨ŗ˨Ľʭİĸőù˨ĘÏŰĚ˨ã˨ ˨

h�qm¾��L·×�®ª�È�¶¡�¶O�V�ry�qm�§Lg��W¾¾r�,n²X/z·�n/²±L�«´/ª��±L/z±KÈ�³���±/¾sL�
µuK³�VyK�L·×�L®±½¶�K×�¶O�¨OL��V�ry�¶O�³q±LyqsÈ�n²}LO��K½°��L��±K�pS½r×�È�n±K´W��¶/O

P�W¾��ry½���W�LO¾¾UKr�·L��q´¸��³¾¬�n_½n�n²¡� ®¡�� �

ʹ	ʻ
˨ŋýʭŃŞĂ˨˫ĕʭŀĄğù˨ęĕ˨ĖŒ×ŰŐ˨ŏʭýě˨ ˨

±L¸_�{rXz¥�¶O�¶_´WLOÈ�µuK³�,UL/�Æ�K�§mLPW�L/·×�L®±/½¶�K×�LO/½n�ªOL�/¾V�P�W/¾���³
¯LOs�¶O�¶®_rW�L·×�m½r¦�n²}LO�¶X}Km�Kq��K�¶O½°�WrW¾N�L/¡O�¯KrOq¾°�/ªª®©KÈ�/È�n/²±K´W��¶/O

±Ly?È�yrXym�UL�Æ�K�¶OÈ�S¾Kn�n²²¡�� �

ʹ	ʼ
˨ę˨ʭáěʭğã˨ğ˨ʭýŞōĄĠ˨ʭŕã˨ŊĚĄŒÝä˨ ˨

µuK³�L·×�L®±½¶�K×�LO½n�y�LO¾¬Xz�L·×�WLgÆ��K�§rX²¡È�eÆ�/�K�n²±L�¶L±��qL¥sL/y�L·
sLymqKn±LXyK�sK�LW�n²}LO×��³½XkK´²¢È�L®±�qm½¶�sLy×�®�K�ZgLP¾¯L²�m´/}�¨�Lg��K/½°�

qL¥sLy×�¦²·L®·�¶OÈ��qm�rX¸O¾¯L�¶�´®`�L·×�� ®¡�¯´¥L±´¥�µmKmÈ�n²¡�� �

ʹ	ʴʳ
˨ě˨ʭý˨ęĕ˨˫Ė˙ķ˨ōŖğŰýʭä˨Ě˨ğŰĶ˨ ˨

µuK³�L·×�L®±½¶�K×�LO½n�q´�×�sLO�¶ªgr�qm�¶¡�n±´}�MLlX±K/½OLÈ�� /®¡�,UL/�Æ�K
LX±�¶O�V�ry�¶O�¯KrOqL¡�LW�n²²¡½^��m¾���Vym½n²OL��K/½°�/gKr��¶/O�r/AÈ�q´¦©K½¬X�L/·×�

?qL¡±�³�´`Xz_�n¾t�´©³K�°X�r¥�r�±�qm½V�L·×�¦XzO�¯KrOqL¡È�mqKm�� �

http://www.jikm.isca.ac.ir��
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ʹ	ʴʴ
˨ŗ˨ʭÝùŗã˨ŋĐă˨ŗŞ˛˨ŌŗùĖŎ˨ ˨

KrO×�y�qm�r®Xz�m´P¸O¾¬Xz�L·×�L®±½¶�sLy×,�±¾sL�ªhW�¶O¾¨��LO�¯KrOqL¡�UÆL�W�«³Kn
K½°�y¾¬Xz�L·�mqKm�m´/_³��µmKm�L/·×�K�sK�¨/�Lg/½°�ªhW¾�̈L/·�/È�n/²±K´W�l/~W�¶/O¾���³

K³�rX¸O�MLlX±Kµu�L·×�L®±½¶�K×�n²²¡� ®¡�� �

ʹ	ʴʵ
˨ĶŎʭċ˨ĢģŘÏ˨Ŕý˨ŔċŘă˨ ˨

L®±½¶�sLy×�LO½n�¶P²_�«L®W�L·×��¬¸½ �n·m�|}´S�Kq��´�´��K/½°��V/yL²��¯Kn/O
µuK³�¶¡�L·×�L®±½¶�K×�LP±�µn}�MLlX±K½n�/�Lk�|/lO�rO�L¸²WÈ��,n/²²¡�t/¡r®W��´/�´�sK
LO�¶¢ªO½n�krO�¶OÈ�s�sK½¶kL}r�L·�¶P²_�³�L·×�±��PWr¾t��¶_´Wn²}LO�¶X}Km�� �

ʹ	ʴʶ
˨Ù˨ŘŊŘŒÞă˨ěù˨˫ĕʭŀĄğùã˨ʭŕã˨ŘőŰŐ˨ ˨

u´©´²¢W×�L·×�n_½n��n²±L½¥mL¾r×�}L¾°��´²/��{´·�³È�/È�n/²±K´W�?r��qm½n/²�
LyL²}È½�µuK³�MLlX±K�³�L·×�L®±½¶�K×�zO¾qL�n²}LO�r[D��K½°�u´©´²¢W×�L·��³�L/·´¦©K�n±qmL�

�l��OK³qÈ�µmKm�sK�Kq�L·×�³�V�m�³�,µmr¡�]KrlXyK�£qtO�µuK³��´/²W�L/·×�L®±/½¶�K×��Kq
Kt�K½|�n²·m�� �

ʹ	ʴʷ
˨ě˨ęùŰýʭä˨ĕęŘēěʭý˨ŏùĚýęʭÝ˨ ˨

�Xz�mq´ksLO¾¬��¯KrOqL¡�sKÈ�n±K´W�µn±sqK�UL�Æ�K�K×�KqL/¡�³�mr¢ª®��mq´�qmÈ½�
µuK³�L·×�L®±/½¶�K×�¯L/~±�n/·m��ªhW/¾¨�,UKr/�±�L·´`X/z_×�,��´L/±�³�V/yK´kqm�L·×�
X~S¾±LPÈ�È�n±K´W�¶O�¸O¾¶²�sLy×�y¾¬Xz�L®±½¶�sLy×� ®¡�n²¡�� �

ʹ	ʴʸ
˨ę˨ùĕùĖħ˨Ŕý˨ŔċŘăã (Phonetics) Ù˫ùŗ˨ęʭĄģŘő˨ŗ˨ʭŕ˨ ˨

krO�qmÈ�y¾¬X/z�L·�W´/��¯L/¥mKm�L/O�¶/¡È�/½L�Vym�¶X/}´±�¥qm�L·/¾r��¶/_´W�,n²X/z·� �
qKmKn/��¶O×�P�W�³/¾��qLX/}´±×�/È�n/±K´W�Kr/O×�®�K¾¯L/²�sLO�sK/½OLÈ��UL/�Æ�K�V/yqm

q³r�×�n}LO� 
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ʹ	ʴʹ
˨ĐŎ˨ŗ˨ĂĿʭý˨ŐĄĿĚá˨ĚĴő˨ęĕŞĮ˨ ˨

�V�LO½L�Kr}½�È��qKr��µmL�XyK�mq´�UL�Æ�K�¯?�qm�¶¡È�¥¾mr�È�n±K´W��ML/lX±K�r/O
µuK³�L·×�L®±½¶�K×�WB[¾rn}LO�qKp¥��U³L�W�L·×�¦²·r�È,�f�/y�·L/¥?È�,rOqL/¡�³�/h¾��
�Kr�_¾LÈ½�¶®·�È�n²±K´W�|�±�®¸È�qm�K½°�s¾¶²�K½L��n²²¡���

ʺ˨
ĢŊʭ×˨ʭŕã˨˫Ùùŗ˨ʭŕã˨ʭ˙őŰŔ˨ùã˨Ōĕ˨ěùęĕ˨ ˨
µuK³�·L×�«m�Kt�m´/_³�L/O�,n²ªO/½L×�Kr/O�mn/�X×�sLO�³�´`X/z_/½OLÈ��m�UL/�Æ�K/¾,���L/O

|©Lc�m³n//h�³�L//·½V�L·È½�±//¾t�KqL//¡�r//O�¶//¡�n²X//z·�¶//_K´È½��mrOqL//¡�³L//¸±?�[B//W¾r�
È�mqKp¥��krO�,¶KmK�qmÈ�|©Lc�sK�L·×�n/�³�µmL�XyK�qm�¬¸½r½V�K/½°�µuK³��´/±��Kq�L/·

yqrOÈ�È�²¡¾¬� 

ʺ	ʴ
˨ÏŞØŞáĖä˨ęĕ˨ŘăŔĸğ˨ŗ˨ę˨ùĖŖâőã˨ ˨

µuK³�L·×�«m�¶O�n²ªO�©m¾ÅLO�f�y�¨×���lWÈ�sLy×,�±¾n/²sL�Kr�½n/²�S¾d/¾µn�K×�Kr/O×�
¶O�±Lyqs³qÈ�qKn¸¦±�³×�n²Xz·��K½°�¶/O�rA�©m¾�W�¨/¾¾UKr�r®X/z�qm�µs´g�L/·×�/®ª�È�³�
±¾sL�¶O�¯m³t�K�½L�eÆ�K�«³Kn�qm�ULgÆ��K�n_½n�³�¶O�µn}s³q�s³rO�È�n²¡�� �

ʺ	ʵ
˨ĕŗĖĐŎŰĂ˨ęĕ˨˫ĕʭŀĄğù˨ŎŘ˙ķä˨ ˨

s½Kr�µuK³�L·×�«m�/zO�UL�´/�´�¶O�n²ªO¾qL��L/k�µqL/}K�,n/±qKm�°/¢®�V/yK�Kr/O×�
¯KrOqL¡�´®�È�½L��¾��lXr�X®¡r½°�K�¶/¡�,n²}LO�¶X}Km�Kq�mrOqL¡/½°�/�r/AÈ�n/±K´W�

µr¸O�|·L¡�N_´�qKmrO×�WL�Æ�K��OL²�sKÈ�K�¨L}½°�µuK³�m´}�L·�� �

ʺ	ʶ
˨āʭķŦįù˨ŗ˨˫ĕùĕ˨ěù˨ōÝ˨˫ĕʭŀĄğù˨ŏʭŖŒÏ˨ ˨

K�¯´c½°�µuK³��L·rX®¡��qKr��µmL�XyK�mq´È�¥¾,n±r�È�n²±K´W�r/`²�¶/O�K½mL/`�L/��×�
WL�Æ�KÈ�¯L¸²S�n±´}�¶¡�°¢®�VyK�{sqK�s/½mL×�¶X/}Kn±�,n/}LO�L/K�³L/g×�µmKm�L/·×�
¬¸�³�KqKm×�z±LXS¾¨�ÅLO�KrO×��hW¾UL����lWÈ�n²}LO�� �

http://www.jikm.isca.ac.ir��
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ʺ	ʷ
˨âŒŕʭ˙ŕ˨ęĕ˨ĢŊʭ×ä˨ýŞŐ˨ŔĄģę˨ùã˨ ˨

µuK³�q´�W�L/·½È�/��lW�Un/}�¶/O�¶/¡È��¶/O�m³n/h�³/½ ��n²X/z·��L/k�µs´/g
È�n±K´W�¦²·L®·È�O¾°�¶X}q�K×�n²¡�qK´}m�Kq��K½°��rAÈ�n±K´W��±LÈ�KrO×��¨OL�X�µmL�XyK

µmKm�sK�¯L��lX�L·×�m½r¦�¶X}q�®ª��¨L�W�³�n}LO�L·È�n²¡�m³nh�Kq�� �

ʺ	ʸ
˨Ĝ˨ŕŰŔŒ˨ùŰĕʭČ˨ŗ˨ĖŎŰĚ˨ŰĂ˨ťʭý˨ ˨

K½mL`�n�³½r½V�½ �y¾¬Xz�L®±½¶�sLy×�µuK³�¨L}�¶¡�L·×�«m��n²ªOÈ�,m´}�È�n±K´W�
t·½¶²�rO�n}LO��K½°�t·�¨L}½¶²�L·×�±Lz±KÈ�KrO×�s�qm���lX�mKr�K¾¶²�L·×�KrO�¶�´Or×�
K½mL`�qKn¸¦±�³×�eÆ��K�sK�¶L±�µuK³�³�L·�L·×��L®±½¶�K×�È�m´}�� �

ʺ	ʹ
˨ę˨ùĚÞă˨ŏʭÞŎùã˨ōŕ˨ŗ˨ŏĕŘý˨ŒĸŎä˨ʭŕäŰ˨ ˨

¦²·L/®·�m´/P±�Uq´��qmÈ�/¡�LÈ�³n/W�qm½°�n/�³½r½V�µuK³�L/·×��°/¢®�,sKqm�«m
K�VyK½°�µuK³��qKr/¢W�¨L}�L·/½L�¬·�/²�È�L/·È½�K�¶/¡�n²/}LO�m´/_´�ULgÆ�/�K�L/O/½°�

È�n±K´W�¥�¶O¾`È�¬¡�³�«L�±�¯m´O�r[K�L·×�´`Xz_×�O�UL�Æ�K¾nL`±L�� �

ʺ	ʺ
˨őŞěʭ˨Ŕý˨ġěŘŎí˨ŗ˨ŕʭáíä˨ŏùĚâĤŕŗÚÏ˨ ˨

LO�UL�Æ�K�¯KrOqL¡�³�¯Kr¦~·³vS½n�LO�{³q�L·×�K�sK�µmL�XyK½°�µuK³�n²/}LO�L²/}?�L·��
�L¡�{s´?�¯³nOÈ�¦±´¦c�µqLOqmÈ�µr¸O�qKmrO×�K�sK½°�µuK³�µr/¸O�V/yK�°¢®�,L·�q³×�

ªOL��³¾V�L·×�r¥´`Xz_×�L¸±?��|·L¡½nOL�� �

ĄőŞŔČ˨áŞĚ˨ã˨ ˨
µuK³�L·×��«m�n²ªO��¶O�WLgÆ��K�¯K´²�È��m´¸��ULgÆ��K�sK�rWKr��¶¡½ �/®ª��¶X/}qÈ�

�±�,n²Xz·ª¡�|¾n×��³�¶�y´W�qmMLWsLO�L·sr×���K³È�K�|±Km½L��/È�n/²²¡��L/X±½^�K/½°�
�¯L~±�|·³vSÈ�n·m�¡rW�¶¡¾N�K½°�µuK³��´±�X²/y�ULgÆ��K�LO�L·È,�¯³t�K�Kt/�K�r/O½|�
�L��±K�³�V�m�pS½r×�eÆ��K�¶L±��r��,L·¾V�L¸±?�Kr/O�Kq×�n/½r½V�©´W�³�UL/�Æ�K/¾n�
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¶X}q�qm�|±Km�L·×�®ª�È��m´P¸O��ªXlÈ�n~lO��K�sK�µmL�X/yK/½°�µuK³�V/�r��,L/·�L·È½�
KrO×�r�WsLO½��L·sr×�K�³�|±Km½mL`��UL�LPWqK¾¯L�¶X}q�K×�/�¬·Kr/�È�n/²¡���{rX/z¥

eÆ��K�¶L±�K�wLyKrO�L·½°�³q½mr¢�È�n±K´W�L·qKtOK�m´P¸O�¶O×�¯LsL/y�·mÈ��³�UL/�Æ�K
´�W½V�²O¾¯L�L/·×�|±Km�²O/¾¯L�¶X/}q�L·×�/®ª�È�m´/}�r/`²-�K�sK/½°�³q�S¾mL¸²/~�/È�m´/}�

eÆ��K�¯LgKr��³�¯L��h�¶L±�³�¶_´W�L·½µv�K×�LyL²}�¶OÈ½�¡rW�³¾N�K½°�µuK³�sK��´/±��L/·
?r��qm½n²�n²}LO�¶X}Km�|±Km��OL²�¶�y´W�� �
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���·KrOK¾®È,��WrÈ����������yqrOÈ�Uq³r��L·×��UL�©L�/¾¯L�¶X/}q�K×�±L/z±K�«´/ª��µs´/g�qmÈ,�
¶L²ª���ťƛƽŬťƣƹ�ƽɕƿť�ǄůƎƄ�Ťɒ�ǁťƋǁŤ�ƻǈƺƢ�Ƅƀͳ,�µq³m�,¬~}�µqL®}���qL¸O�,�������,������� �

���X~¸OÈ,� ª�UKmLz©K����������ʮƛƨƒŤŸ�ťƨƾǁ�Ǆƨƽťǁ��§³K�QL/c���¯Kr/¸W���³�UL/�Æ�K�t/¡r
®ª���qKnÈ�K½¯Kr�� �

����®_È�¯L��h�sK����������ŸʮƛƒŤ�ǄƲƭ�Ǆƽťǁ��¬���Æ/yK�¤/²·r��³�«´/ª��µL¦/~·³vS�r~±È,�
QLc�§³K�� �

����®_È�/��h�sK¾°����������ŸʮƛƨƒŤ�ǄƨƲƭ�ƷǈƨƒŤ�Ǆƨƽťǁ��¬/���ªPW�r/X�m�UKqL/~X±K�t/¡r¾UL/��
ÆyKÈ,�QLc�§³K�� �

����®_È���h�sK¾°����������ŸʮƛƒŤ�ƽʮƊŤ�ƻʮȕ�Ǆƽťǁͳ��¬���§³K�QLc�,MLX¡�¯LXy´O�¶zyD�� �
����®_È���h�sK¾°����������ŸʮƛƒŤ�ưƛǂƽ�Ǆƽťǁ��¬���c�,MLX¡�¯LXy´O�¶zyD§³K�QL�� �
���zg�,µmKs�°zg¾°����������K�Uq³r�½mL`�u´©´X±?×�KrO�¶��×�n½r½V�/¸���UL�Æ�KÈ��qm

L��×�m½`¾§LX���¶ª`ǄƲƭS�,¾SLÈ������,�������� �
���°zg�zg�,µmKs¾°����������·L¦±È�Xz·È�¶±LyL²}�¥n/±s� Py�¶OÈ�Æ/yKÈ�n±K�qm½¶/~��«L/�

rP·q�¬��×���µq³m�S�,¾SLÈ��,���������� �
���zk³r×,�r�½srP����������ŸʮƛƒŤ�ȣǂǅƅƭ�Ǆƽťǁͳ�ǄǁťŨƆ�ǄƊ��¯Kr¸W���³�mL²/yK�¯LsL/y�UKqL/~X±K

ª�¶±LlOLX¡È�q´¸®_×�ÆyKÈ�K½¯Kr�� �
����crmÈ�µq´�²�,´©-�zg¾²È�X/~¸OÈ,�UKmL/z©K��´/ª����������ªOL�/¾V�n/PW½¨�eÆ�/�K��¶/O�¶L±

Xz·È�yL²}È��q³r�y¾WL®Xz¾ ���ǄƽťǂƏǅǇȊǫ�ƄŤƁŨťůȕɒ�Ǉ�ƠʮƚŤ�ǁťƊƄͳ,������,�������������� �
����Krz·mÈ½,�-Kr·s�¾zgr¾²È,�µr·s����������¯L¢K�`²yÈ�³nW�er�½°�eÆ��K��UL�©L��¶L±

�mqKn±LXyK�wLyKrO�µmK´±Lk�³�¯L±sBS ISO ���������Ɓƨƽ�Ǉ�ƌƆŤƀƅƨǫɔƅɔŭ�ŬťƨƢʮƚŤ,���,�
������������ �
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����©³KqÈ,�²_¾r�����������ťƾǁɔǄ�ťƊƆɒ�Ƿ�ǇɕǃƁ�ǈǁɔƋͳ��¬_rX��mKr¸�r��_,�§³K�QLc����r/~±
¦²·r���qKn�¯LsLyÈ�ÆyK�MÆ�±KÈ�� �

����ªy¾±L®È�±L¸P¸OÈ,�gr©KnP�¾¬����������eÆ��K�/yL²}È��«Æ/¡��/zª�È��³��¶�/zª��/Æ¡È���
Ɓƽɔƅɔŭ�ƍǁŤƀ�ƽʮƊŤͳ,�����,���������� �

����//�XÈ�//�Wr�,mKv//±È����������//gr�È�´//±�qm�L®±½¶�sL//y×�«´//ª��Æ//yKÈ��Ɓƨƨƽɔƅɔŭ�ƨƨǁŤƀƍ�
ƽʮƊŤͳ,�����,������������� �

����n®h×,�UKmL/z©Krl������������ŸʮƛƒŤ�ƍƨƲǁ�Ǉ�ƄťůžťƨƊ�ʹǁǈƨȢƅȢƀ�Ǆƨƨƽťǁ��ŭƨƨǐƾǅŤ�Ǉ�ťƨǅ
ťƨƨǆǅťƨΎǏťǫ�ƆŤ�ǄůƨƨƊǈǐǫ�ŬťƨƢʮƚŤ�ǊŨťƨǏƆťŨ�Ƅƀ�ťƨǆǁŘ�ƍƨƲǁɒ�ʹŮťƨƨƢʮƚŤmqm�µn//}�¶/�r��,��

�³q½L/·mr¢�L/·qL¢·Kq�³×�´/±½°�·n±LsL/yÈ�UL/�Æ�K��,�|//}´¡�¶/O��Ø//ª��{´//½qKmÈ�
n/®h×,�a����¯Kr/¸W� qKnOLX¡�� �

����mqK³×,�y¾n�WÈ����������ťƾǁƆťŨɓɔ�ƽʮƨƊŤ�ƻǈƺƢ�ŬťƢʮƚŤͳ�ƌǇƄ�ŐƷǈƨƒŤ�ǇƄ�Ǉ�ťƨǅɔťƨǅƀƅ�
�§³K�QLc���ÆyK�¤²·r��³�«´ª��µL¦~·³vS�r~±È�� �
����mqK³×,�y¾�WnÈ����������·n±LsLyÈ�K´XhÈ½�«´ª��ÆyKÈ�sK�r�½��L®±½¶�sLy×��´�´È�

¶O�{³q�¡rW¾PÈ��Ɓƽɔƅɔŭ�ƍǁŤƀ�ƽʮƊŤͳ,������,������� �
����mqK³×,�y¾�WnÈ����������³q½yL²}mr¢È�¶¢P}�´¸�È��qL��³�UL�´/�´�³n/¸×�L/O�

Kr¥½|�¶O�u´©´X±?×��ƅƓƢ�ƀŘɔǄǂ,�������,������� �
����/WKr·È,�mL/·×-�¬/��K�,´`X�²/�����������ƌǇƄ�ťƾǁ�ƿǈƨǂƭ�Ǉ�ťƨǅɔǄ�ťƨƊƆɒ��§³K�QL/c����r/~±

³nW�³�¶�©L��¯LsLy½°��NX¡±Lz±K�«´ª�È�µL¦~±Km�V®y��� �
����n±³L®·×,�n·×-�zg¾²È�X~¸OÈ,�UKmLz©K��´ª����������ŸʮƛƨƒŤ�Ǆƽťǁ�ťǅŕ�ǆƨƋŮɕťǅƅΎƺɒ�

Ťɔƀťŷ�ůƋǅ�ǄƣƊǈŮ�Ǉͳ�ƊťǂƎͳ�ťǅ��ƲŻŮɕŬťƨƲ�ƄŤƁƨŨťůȕɒ�ǁťƨƊƄ�ƠʮƨƚŤ�Ǉͳ�ǅťΎƨƏǁŤƀͳ,�������,
���������� �

21. UNESCO Thesaurus (1977) United Nations Educational, Scientific and 

Cultural Organization.�printed by unwin brothers limited old wiking surrey 
� �� �
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Abstract 
The Exploration of issues faced by society paves the way for more 

purposeful planning. The concepts of virtue and corruption and their 

definitions vary across different schools of thought. Given the diverse 

interpretations of virtue and corruption within ethical schools and by 

scholars such as Allameh Mesbah Yazdi, this study seeks to answer the 

pivotal question: what is the perspective of virtue and corruption in 

ethical schools of thought versus Allameh Mesbah Yazdi's view, and 

which is more appropriate? The aim is to highlight the commonalities 

and differences in these viewpoints, providing a clearer and more 

accurate understanding. Through a descriptive-analytical approach, 
based on existing sources and articles, this research concludes that 

both the Quran and Allameh Mesbah Yazdi affirm the existence of 

genuine virtue and corruption. The stance of ethical schools, which 
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denies the precise meanings of these concepts, is not acceptable, as it 

implies the non-existence of absolute virtue and corruption. 

Ultimately, for any type of religious virtue, a legitimate interpretation 

must be accepted to differentiate between what is clear and what is 

ambiguous, as Islamic concepts�according to the Quran�have an 

absolute meaning for virtue and corruption, which is essential for 

distinguishing between them. 

Keywords 
Virtue and corruption, ethical schools, Allameh Mesbah Yazdi's 

thought, comparative study of virtue and corruption. 

 � �

http://www.jikm.isca.ac.ir��


�����

 

 

L²�
�¶

´
�²
��

~¡
È½�

n±
K�q
m�m

Lz
��³
�e
Æ�

½
¶~�?½

V�
�Þ 6É
K

�
eL
P�


�½

mt×Ń��
 

� �
� �
� �
 

ª©�¼©Ån©K�«L�²©K��~¡Æ�e��mLz�©K³°�qL�²�
»mt¾©K�eLP�� Þ6ÉK�º½?��

Ėŕ˨Ā˙įʭĿùśĜŰĜķ˨ŜĄŰ�˨ ˨˨śĖþķ˨äĬăĚŎċśęʭ�˨ ˨˨śĚÞģ˨üŒŰěċŜýŘ�˨˨
ŌŦĄğţù˨ĒŰęʭă˨ʲʴʺ�ʴʳ�ʵʳʵʶ˨˨ĖĸĄŊù˨ĒŰęʭăŰ˛˨̡ʵʳ�ʴʵ�ʵʳʵʷ˨˨ŉŘþńŊù˨ĒŰęʭă˨ʲʳʹ�ʳʴ�ʵʳʵʸ˨˨ęùĖħţù˨ĒŰęʭăʲ˨ʴʺ�ʳʵ�ʵʳʵʸ˨ ˨

©K�lª®��
ऐƄ࣐�ൿൣ�߱डࡖොෘƄࣉ�ᄛƄই࠭�ဖऐƄ� ड़Ƅ�ƣƂ�ƨࡖ४ࣺߢऐƄ�ƞࢌौߢࠠߢ �ᓘᓉड़ƄƄࢀߢ ഗࣨƀ�ॱࡉॷࡖࢸऐ�मࠠ ऽॷ� ��ƣƂ�ऐƄƊॎ��

ƥ�ƌߢ१ࢍऐƄ� ��ƐƎƄஷளƄ� ƞࠧߢࢧࡖ� ࠠࢍߢᓘᒠߢ ऽ࠭߿� �࿎Ⴏࡖखࡵ ဖऐƄ� ࢍߢ࣎ஷளƄ� णञ� �डᓘᒚߢ �ॷ௴ຮऽஷளƄ࣍ Ƈࠠࢍߢ ऽࡖ߿ऐƄƥ
ࠠࡵ�ஷளƄƥࢍߢ࣎ஷளƄƥ��ᓪᓤ�ࡪƄ࣎ࠑ Ǝࡖ߿ߢऐƄ�ƞࢧࡖி�ƄऽॶࠪƥƊॎ�ऐƄƥƌߢ१ࢍ��ᐌᏦߢ�ൿ൪�ūࠠ࣍ ഹഞࢍऐƄ�ƇߢᄕߢொƄࡓ�߸

࡙ञ� žƄഗర৯Ƅ� žߢฅ߿ऐƄ�ूࠧ߿ƥ� �ஷளƄ�ᓸᓤƍ�ᐆᏸƂ�ఏೄᄖூƄ�ƐƎƄࡿࡉ࣍ �ࢀߡຫ௷ߢ ūƧƌব�Ɗࡐߢॎञ� ऐƄ�ऊ߿ञ࣍
ƧඨඏऽஷளƄ�ơƄॺ१ऐƄ�Ƅ࣎ࡪ�୮ୢᄕߢࠧ࣍�ᄛாƄ��ञߢ�࣎ஷளƄ�žƄƎſ�྇ཫࠧ�ჹਜ਼ூƄ�Ƨƀ࿆ྵƄ�ইᄖூƄ�ƐƎƄࡿࡉ࣍�ऐƄ�žƄƎſƥ߿ञ࣍�

ࠠ࣍� Ɓ࿆ྵƄ�Ǝ࣐ߢॳᕿƥ�ūጦጘߥ१ஷளƄ�Ƥ࣎ࡪ�ᐌᏦ�Ɔക೮डࡖஷளƄƥ�ጇዣഗ४ஷளƄ�ƔࡓࢌߢऐƄ�ƌƄ࠭߿�ऊᄛƀ�णञ�ᓸᓤƍƥ�żƧƌব�Ɗࡐߢॎञ
ჹਜ਼ூƄ�ऊड߿ऐƄƥࡓߢ��ञᄧࡖड़Ƅ�ūߺߢࠠ࣍ऐƄ�Ƥ࣎ࡪ�मࡖࢹࢌࡉऐƥ��ƇிࢌߢஷளƄƥ�Ǝƌߢॎฅᔸᓤ�ƨ ᓘᓆஷளƄ࢛�ऐƄ�৷ॉইऐƄࡖखᄨࡉƥ�୴ୢࢀࢌߢ

�Ɗॎᓪᓤ�৶ࢌࡉఱ৯Ƅ�ƌইࢬইऐࠧߢ�ƣࢀߢഗࠠ߿�Ɗࡐߢॎञ࣍�ञ߿ऐƄƥ�ᑏᐳഹഞᝢऐƄ�ƣſऽࢌऐƄ�ƣƀ࣍�ᄬࡉᆛࡓऐƄ�ແຫኛቄƥ�ūƆƌইࢬইஷளƄ
�ƌ࿏౧�တ߿ञ�ƌইࢬƥ�Ƣ࠭߿ࡖࢌ�ࠧ߿�ဖऐƄ� ��णࣺൿൣࡿࡐஷளƄ�ƧƀƎ�ơইᄖூƄ�ƐƎƄࡿࡉ࣍ ி�णࣺᝢऐƥ� ūƌߢ१ࢍऐƄƥ

                                                           
���࿄ྵƄ߿࣍�ञߢᄛ�ᐌᏦ�ƣƎࢌߢஷளƄ�ഗ೮१ࡖࢍऐƄ�ᐌᏦ�߱ࠧƄ࿆ྵƄ�Ʀইࡖ१ஷளƄࡐ࣍�ऐߢॴƣƄব Ƃ�ūछࡿ�ūžƄऽ࣎�� �fadak1835@yahoo.com 

�ऐƄƥ࡙ࢌߢࢀ࣍���� Ƣ৬߿ᓪᓤ� ᐌᏸ߿ߢऐƄ� �ஷளƄ߿࣐ ūࡉ࣍खࡖࢌࡐ१ஷளƄƥ� ࠠ࣍ ƥ࣐ஷளƄ�Ƈߢड़ƄƎጭጘƄ� �ञ߿࣐ ūࠠ࣍ ƥ࣐ஷளƄ�Ƈߢड़ƄƎጭጘƄ� ᆵᅅࡿ� ūᄕߢ१ञ� ƍࡖߢड़ƀ
ञड़ாƄ��ƣƄবࡉ࣍ Ƃ�ūछࡿ�� �m.abdichari@isca.ac.ir� 

���ব Ƃ�ūछࡿ�ūžƄऽ࣎࿄ྵƄ߿࣍�ञߢᄛ�ᐌᏦ�ƣƎࢌߢஷளƄ�ഗ೮१ࡖࢍऐƄ�ᐌᏦ�߱ࠧƄ࿆ྵƄ�Ʀইࡖ१ஷளƄࡐ࣍�ऐߢॴƣƄ�� �zeynabshokri51@gmail.com� �
�ᆘᅿƏࠑ��� ūᐌᎹইࢬ�Ƨഹഞय़� źၤᅕ࠭ఠ� ūƧƎߢᄛ�Ƨࡐ߸� ź࣍डॴࢀߢ� ūƧবఞ߸�ୁଋƄ࣎�� �ƿƽƿǁƢ� ���ᐌᏸிጭጘƄ� ƢߢॶࡓऐƄࡵ�४ࣨ

ǍƮܞ�ॎञࡐߢऐƄ�ūƧƌക೮ऐƄ�Ɗࢍखॎࡉ࣍ �ū�ƃƍኟኊ�ūǁ�ƾƽ࣎ݔƃ�ơफ़ौႇ�Ɔࢂ߾ࢯ࿓ႢƥഗऐƄƢžࡉ࣍���ऐƄ߿ฅࡉ࣍��ऐƄƥ�Ɗॎᓪᓤࢍ१ߢञ�णञ�ƌࡓॶߢſ�Ǝࠠ࣍�Ƅܜܝ
�ॄॉƾǁƾ��ƾǄƽ�� �https://Doi.org/10.22081/jikm.2025.67586.1089 
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ॎऐƄ�ƌইࢬƥ�Ƣᄕ�ই࣐ߢ�࣎ॴၙᄽ�ƣூ�ūƌߢ१ࢍऐƄƥ�ƊॎᓪᓤౚॷஷளƄ�ƌߢ१ࢍऐƄƥ�Ɗ���ơইࡿࡐ�णञ�ઠ�ி�ūƄഗ೮ᄖƀƥ
�णञ�Ɩইࠪ�Ƨூ� �࿏ࡉᄨ࣍ ƆžƄऽࡿ�ƊॎऐƄ� ��Ơইࣺ४ஷளƄࢀᓘᒼߢ� ƎইञூƄ�ण߸� Ƥക೮ࡉઋਫ਼� ାଋጭጘƄ� ��ᐌᏦ� �ƀࠪࣉ �ൿ൪ƥߢ ū

ऐƄ� Ƣইࢍ࣐ஷள�ౚॷञ� တ߿ञ�Ơ࣎ࡓߢ� ᑏᐳഹഞᝢऐƄ� ƣſऽࢌऐƄ�Ƈࠠߢ� �ƥƥࢀࢌߢ �ञड़ாƄࡉ࣍ ࢍߢ࣎ஷளƄƊॎ��ūƌߢ१ࢍऐƄƥ
ᐌᏦࢀߡࠪࣉ�� ūࡉߢ१ᆎᅢƎƥ� �ᄗߢᎃ᎒ߢ ƄƎƥƌ�߱ࡐॷऐ߿ࠑ�ࠧߢखࡉड़�ƧጬጘƄƥ��णञ�ઠ� ி�ାଋጭጘƄ�ƊॉாƄ�णञ�Ɩইࠪ�Ƨƀ

ऐƄ�྇ཫࠧ�ക೮ࡉઋਫ਼Ƅ�णࣺൿൣ�တࢨ�ጭᔾᓤ࣍�ᄨࡉ࿏�ƆžƄऽࡿ�ơইࡿࡐƊॎ�ƌߢ१ࢍऐƄƥ���
UL®ª¢©K�º¾z¾Ir©K��
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ʭŒĸŎ˨ŔŎŘĴŒŎ˨ľĤÝäŰ˨Ėőù˨ęĕ˨ĕʭĠĿ˨ŗ˨čŦħŰŔĤ˨íŰĂ˨ŔŋŊù˨čʭþĨŎ˨ŰĕĜãŃ˨ ˨

Y|Å�Ä¼�Z§ËfÊ���Ë�É����������������e�»Ê�|^�É��ZqÉ����������������Ë\À��°�É�]ÂqÊ��� �

ę˨ʭăŰĒ˨ę˨ĕŰĂĿʭʲʵʸ�ʳʺ�ʴʷʳʵę˨ʭăŰĒ˨čŦħùʲʶʳ�ʳʼ�ʴʷʳʶę˨ʭăŰĒ˨ĘÏŰġĚ˨ʲʴʺ�ʴʳ�ʴʷʳʶ˨ę˨ʭăŰĒ˨ŦőíŰŐʲ˨ʵʼ�ʴʴ�ʴʷʳʶ˨ ˨

¢c¾µn��
z�,¶�L_�>ÆXOK�mq´�¨ILz�qm�{³L¡¾r�KrO�Kq×�¶L±rO�q½t×�n·�qK´®·�,rWn²®�È�L®±½n���³�eÆ/�

r�W�³�mLz�½��L·×�·L��¶ª®_sK�,¯?�sK�qmLPX¾®È�NX¢�qm�¶/¡�n²X/z·�¶/ªh±�³�L/·�L·×�¯´¥L/±´¥�,
r�W½��W³L�XÈ�n±qKm��r�W�¶O�r�±�,§Lg½���X�V}KmrO�³¾r�µ³r¥�qm�mL/z��³�eÆ��sK�L/·×�r/¢�×�

�ÆkK�NWL¢�sK�¬�KÈ�krO�³È�NgL��¯L®©L��Æ��n²±L�r�±�eLP��¶½mt×,�qm��/SÈ�K�¶/O�j/yLS/½°�
±´±L¡�¶ªJzÈ�Xz·¾¬��¶¡¾¯L��ÆkK�NWL¢�µL¦±È��eLP��¶Æ��r�±�³/½mt×Ń�«Kn/¡�fª/�K�r/�±�,

L®X�³��rX~�¶��±�¯mr®}rO�°®��LW�.VyK½t�K�qm½°�O�,rA¾|²�V/yqm�|²¡�³�rW×��¶/�²�¶/O�Kq
n±Lyq�q´¸���¶O�®·¾°�,m´_´�UÅL��³��OL²�LO��OL��q´�²�/�´W�{³q�LO¾�È��ªhW¾/ªÈ,��{L/¢²¡

r¡�¯?r��¯L�oK�°®��¶¢±?�°ly�¨�Lg�³�n}½¬��g�m´_³�rO�,eLP��¶Æ��³¾�È��,mL/z��³�eÆ�
®±È�¯K´W��ÆkK�NWL¢�r�±È�±L��m´_³�«n��rOÈ��m¾��pS�Kq�mLz��³�eÆ��sK½-V�r�s½Kr��¯?�¶/sÅ

��ª��mLz��³�eÆ��,m´_³�«n�VyK�L¸±�³½V�K½¶¢²�KrO×���´±r·m�eÆ�½²È�LO½n�rPX��VIKr�×��Kq
                                                           

����y�¶Pª�f�z�W�¶X}q�qL¸c¾r�P�W¾�È�®ª��µs´g¾¶�¯Kr·K´k¯Kr½K�,¬��,�� �fadak1835@yahoo.com 
���mLXyK½,qL�³n¸�µ³r¥½V�·³vSÈ,�³n¸�µn¢~·³vS½V�?�³½µn²�·³vSÈ,�ÆyK�¤²·r��³�«´ª��µL¦~·³vSÈ��

K�,¬�½¯Kr�� �m.abdichari@isca.ac.ir 
����¶X}q�qL¸c�^�y�¶Pª�¯Kr·K´k�¶¾®ª��µs´g�È�¾P�W�r¾z�W¯Kr½K�,¬��,�� �zeynabshokri51@gmail.com� �
��Kn·½XÈ�t�½t×,�-¶®�L��nP�×�qLc×-È/�Wr�,�r¢/}×�O´/cÈN/²½s�,����������L/²��¶/´�²��/~¡È½�

n±K�qm�mLz��³�eÆ�½¶~�?½V�� Þ6ÉK��eLP�½mt×Ń��®ª��¶L²ª��È���³rW½`È�ƿŘƅƨƱ�ƻǈƨƺƢ�Ŭťƨƣƹťƛƽ�,Ǖ�����,
������������ �10.22081/jikm.2025.67586.1089https://Doi.org/ 

mailto:����y��P��f�z�W��X}q�qL�c�r�P�W���������s�g����Kr�K�k�Kr�K�,���,���fadak1835@yahoo.com
mailto:K�,����Kr���m.abdichari@isca.ac.ir
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KrO×�®W¾¾¯mKmt�K½°�pS�¶PX~�q´K�sK�rA½V�r��·L/��qm�¯´c¾¬�Æ/yKÈ�?�L/O��OL/��³/½UL��,¯?r/�
L²�×��ª�È�KrO×��W�|/�±�¶/XP©K�¶/¡�mqKm�m´_³�mLz��³�eÆ��«´¸�¾¾°�µn/²²¡�ª¡�³/¾n×��n/·K´k

KrO�³�V}Km×�m�eÆ�K��´±r·½²È,�LO½n�rPX��VIKr�×�m�sK½°�pS�Kq½V�r��³�eÆ/��,¯?�L/O�¯K´/XO�L/W
�sK�Kq�mLz�½n¢½r¦�®W¾¾t�mKm�� �

ª¡¾µuK³n�L·��
�ÆkK�NWL¢�,mLz��³�eÆ�È,�n±K½¶~�eLP��½mt×,�yqrOÈ�P�W¾�È�eÆ��³�mLz��� �
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ŔŎĖńŎ˨ ˨
yqrOÈ��¯´¥L±´¥�N±K´_¯L¸²S�·L��qm¾,¬�~}´¡È��¶¡�VyKÈ�n±K´W�S�¶O¾¦¾r×���Kn·K
�³yq¾¯n��¶OL¸±?�L}� ®¡½±LÈ�n²¡��·L��r¥K¾®È�q³L¡K³�mq´×�yqrO�³È�¦O�qKr�¾n/±r�

O�¶//OÆXP�¨IL//z�r//O�r�L//±�¶//¡¾rX//~×�µs´g�sK�L//·×�//�,n²//}LO�¶//�L_�¯´¥L//±´¥È�¯K´//W�
¶L±rO�q½t×�L/·��³qm�/SÈ�¯?�y¾V/yL�qKp¥×�L/·��L/O�Kq°X/}Kp¥L²O�/®·�r/O¾°�|/}´¡�L·×�
~·³vSÈ�mKm�«L`±K��·L��¶ª®_�sK�mLz��³�eÆ�¾¬�®¸È��¶¡�VyK·L/��¨L}¾¬�®�/¾���³
yLyKÈ�±´¥L±´¥�mL�OK�rO�r�L±�³È��¶�L_�¨ILz�sKÈ�m´/}�/��qm�¬/·�³¾°�/�ÆXkK�§L/gÈ�
yLyKÈ�¾¯L�¶ªh±�³�NWL¢�L·×�r¢�×�·L���´�k�qm�U³L�X¾¬��qm�rXXzL¸±?��m´/_³
mqKm���mqK´�¶O�¶_´WLOO¾¯L�,µn}�K½°�S�³�n�q�¨OL��¶ªJz¾¦¾r×�VyK��qm�fª/�K�r/�±�¶/¡
¾¯L�¢�ÆkK�NWLÈ��eLP��¶Æ��³/½mt×��«Kn/¡�mL/z��³�eÆ/���´/�k�qmV/yK��³

L®X�³��rX~�¶��±½t�c�«Kn/¡�r·¾V/z��MLX¡�qm�{L/¢²¡�L/O��³�UÆ/`�,UÅL/��,L/·
L//y½V�L·×�¯´¥L//±´¥K�,//½°�//zO�¶//¡�n//}�¨//�Lg�N//ª�¾qL×��³�¯L//®©L��,¯Kn²®//~±Km�sK
´±½,¯L¥n²z��«sÅ�¶�n�mKrO×�¯mr®}rO�·L�¾¬�h�¾f�³�eÆ/��sK��¶/O�³�¶X/}Km�Kq�mL/z�

¶��±�L·×�PyL²�³�°}³qÈ�K�qm½°�g¾¶���Vym½n²X�L��¶O�L/P�LP��¶/Æ��¶/±´®±�¯K´²�È½��qm
ƋƮŮɕƅ�ƾƹŤƨɕƿŤƇ��nª_��L²���´�k�qm×��mLz��³�eÆ�¶O�K½°�¨¢/}�O/¾¯L�/È�n/²¡�¶/¡��
��n��³�¨OL�X�rA�³m�mLz��³�eÆ�½n/¢½r¦�/¸©K�V²/y�³�V/yKÈ��¶/¡�V/yK�¯?�r/OA�r/[

³�³�NyL²X½vµ�r·½ ��³�n²¡�NWrX�nyL��³�f©L��rO�Kq�mLz��³�eÆ��sKA�f©L��¨®��r[
qL¥sLy×�¦²·L®·�³È��LOLy½r�L�g½��qL¥sL/yL±�n/yL��¨®��r[K�³�¬©L�×��L/OL/y½r�L/�g½��

K�xS�,VyK�¬©L�½°�nS½µn�L²\XyKÈ½�¶O�P��q´�¾�È��|²¡K³�r[K�rOLy½r��¶/®·�L/O�¬©L��MLPyK
m´OL±�¶O�«´¢h�,{r[D�¨ILy³�³�K´�×�VyK���½L�m�UÅL��qm½r¦�yqrO�°®�È��NWL¢

�ÆkKÈ,��r·�r�±/½ �±/¾t�O/¾¯L�V/yK�µn/}��O�m´/®±�¶/d±?�L/K¾rX/~×�/yqL���OL/²qmÈ��³
ª¦±K¾zÈ�r�W�qm�ZhO�,mqKm½��yqrO�³�mLz��³�eÆ��«´¸�È��³�NX¢�¯L®·�r�²�sK/½L�

�¬©L��³�n²®~±KmVyK��L`±?�sKÈ½�Xym�¶¡¾OLÈ�h��«´¸��¶O¾f�mL/z��³�eÆ/�K�qm�,½L/�×�
g�|�±¾WLÈ�Xg�³�¶�L_�qm�¯?È�g¾¶��mr/�×,�[B/W¾r�Kt/zOÈ½��µLPX/}K�Uq´/��qm�³�mqKm

ª®��µLPX}K�³�V}KmrO¾WLÈ�¯KrP_�¶Or��,¯?�¯mr¡�pSL±½r×�/S�qm�KqÈ��L/K�,V/}Km�n/·K´k
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K�qm�¯Kr¦~·³vS�¶c�¯?½°�qm�¶©L���/SÈ�/�¯?È�,n²/}LO�/yqrOÈ���/ªXl�UKr/�±�mn/`
¶ªh±�³�NWL¢�L·×��ªXl�³L¡K³�³×��m¾��XyKq�rk?�qm�³�¯?È�Ls?È½��Vym�¶O�«´¸�

±?r��rPX��µL¦±�LO�µn?È�h��³¾f�m½²È�VyKh/��«´/¸��¯mr/¡�°/}³q�°®/��L/W�,¾,f�
¯K´XO�qm�¶cr·�rX¸O�m´®±�S¾Kn�¯mr¡�¯?�qm�f�y�,¶�L_�|�±��¾n×�Kq�K½L��L®±¾½¬�� �

ŌŘŖŀŎ˨ğʭŒģä˨ĕʭĠĿ˨ŗ˨čŦħ˨Ŕ˙ŋÝ˨ ˨
V�©��±�Kq�eÆ��¯LyL²}¾��z��mLÈ�Kmn²±��}r�È�È�´¥½n��L/²��¶/O�mL/z�×��qm�³�È·L/PW

¯?�V�©�¶X�¥�eÆ��n��Kq��n±K�}r�È,��������]�,���/��,�����������È/}�]³r/k�N/�Kq��sK�>
�È²��§KnX�KÈ�n²¡��rX/~¾O�L/½�n/}LO�¬/¡�µK´k��,N/�Kq���������,����-�m�UqL/P��¶/O½r/¦�

�eÆ//�½//²�È��«mr//�q´//K�qm�V//�©K�³�{sL//y�³�fª//��mL//`½K�//}r�È,�������]�,����,����-

·Kr�¾n×,��������]�,����,����,�mLP��°O�NgL��-������]�,����,�����L²��¶O�mLz��³×��mLz��,/½ �
qL¡��Æk��´±×�mr/���/y´W�¶¡�VyK×�©´J/z�¶/¡¾V�Kr/O�N/ª�K�,mqKm�qKn/X�K�³×��¶/O

�l}���L²�¯mq³?�VymÈ��«L`±K�¶O�{KÈ�nyq��mL/z��°/¢®�V/yK�¨L/}�©L��¾V�L/·×�
zO¾qL×�sK�¶ª®_��µL/PW�,¯n/}�·L/PWÈ,�UqKr/}�³�,qL¡n/O�¬/ª��³�,¬X/y�/y´S¾¥nÈ,�,¶/²X��

,M´}?�}ÆX�,N¸©�³�´¸©È�¡�,¯n}�m´OL±�,¯n}¾,¶/²�O¾qL/®×�³�������,Kn/l·m����]�,�����,

�����®��-¾,n�����]�,����,������-¾,°�������]�,����,������� �
µs´g�qm�mLz��³�eÆ��µuK³�mrOqL¡�³�L²��L·×�¥VyK�U³L�X�,¯´¥L±´��K½°��qm�µuK³

�L®X_K�UKq³LhÈ�sLz¸O�¶O×�KmsmLz��³È½��L®X_K�¯´J}�qmÈ���Æ�KÈ�m´/}��/X�³È��sK
/�°ly�eÆ�È�/¥´¾½¬�¶/O�´�q�²®/�È�/��Kr/X�KÈ�/²¡¾¬��¶/¡/½ �v/¡�¶ª/zªy×�L/·��³

XyL¡È�L·È½�KrO�¶¡�VyK�µm´®±�iq�¶�L_�qm×����q�³���mL/¸±?�LO/½n�«Kn/�K�m´/}���mL/�È�

mL}qO�,È�LW����,�-���� �
µuK³�,ULgÆ�K�K×�m´®±�µqK´®·�¶¡�VyK×�s�sK½LPÈ½�³�µ´ª_�K×�sK�,V¡rg�|}´_�

³�´SL¢W�Kq�qm�rO�È�¥¾mrs�-½Kr�±L/z±K�¶�L_�³�¯Lz±K�|}´¡�³�{ÆWÈ�T·Kq�qm¾L/®È½��¶/O
´y×�¯Lq?�K�³�L·½µn�§?�X¡rg�LO�t_�,L·È�/~}´¡�³�r®XzÈ�¯L/¢K�«³Kn/�p/S½r�±¾V/z�
�±LÈ��,r��������,����mLz��¯?�n��³È�m´}�� �
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KrOL²O½°�¶O�mLz�K�¶®ª¡�¨OL��qm�¶¡�eÆ��¶®ª¡�/�µmrO�qL¡È�,m´/}�¶/O�L/²�×��¯LL/y
~lO¾¯n��¯mq³?�eÆ��¶O�³VyK��L²�×�K½°��´±�mK�eÆ��K�¶O�¶¡�UL®ª¡½,¯LP��mKn�K�sK

�µmr®}È�,n±´}�� ®¡�¶O½n/¢½r¦�/�°/}³qÈ�-m´/}��¶/¡�N/}�³�s³q�UL/®ª¡�n/²±L®·
´¸��r·�«½ ��sKL¸±?�m�«´¸��¶O�¶_´WLO½r¦×��¶XkL²}È�-m´/}�¶/O��§L/\�q´�L��L/O½¶/z�
«´¸��s³q�L²��¶O×�L²}³qÈ½�L²��¶O�N}�«´¸��³×�qLW½¢È,�/�r/X¸OÈ�¯K´/W��r/·�«´/¸�

½ �K�sK½°�VkL²}�Kq�UL®ª¡��WL®ª¡È�k�¯´d®·¾r�O´/k�,r/}�³È�n/O�³×,��³�eÆ/�K�³
±�mLz�K¾t�®·�sK¾°�P�¾¨�mr®}�UL®ª¡�µÈ�n±´}KrOL²O�-½°�LO�Kq�mLz�K�³�eÆ�K�UL®ª¡½n��LO

½n¢½r¦�L��mq´½¶z�²}³q�«´¸��¯K´XO�LW�mKm�qKr�È�mq³?�°·o�¶O�³m�¯?�sK�� �
�qm½ �/z�W¾¬�n/²O×�m½r/¦�mr/��¶/P²_�¶/y�¶/O�mL/z��³�eÆ/��-eÆ�/�K�r/�±�sK×,�
�L/®X_KÈ�³�qLXkL/y×�±//¾t�/z�W¾¬�//È�m´/}�³�qm�¯?�¶//O�x/�±�§L//_q�y¾/yLÈ�³�LXkL//yq�
¦²·r�È�³�XgÈ�mL�X�K×�qm�PW¾¾°�L²�×�eÆ��³�mLz��µqL}K�n}��/O�,|²®±Kr/OKÈ�L/W����,������
LO�LK½n�K�¶O½°�±�¶X¢±¾t�·L��¶¡�V}Km�¶_´W¾¬��eÆ����³�mLz���}sqK�«´¸��³mÈ��n²Xz·
r�W�³½��L¸±?�±LP�¶O�¶_´WLO�t_È�}sqKÈ�¯L¢K�¶�L_�r·�p/S½r�/®±È�-n/}LO�K�sK/½°�,³q��L/O

±¾´/¢�/}/®±�,mL//z�K�¯mr®/}�n²/zSL±�³�ULgÆ//�K�¯mr®È�¯K´/W��Kn//��L·×�±�Kq�L/¸±?//¾t�
mr¡��l~,�LO�¶¢ªO½n��n·�L·×�¶/�L_�r/·�M´ª��K×�/z�qm�³�V/�r¥�r/�±�qm�Kq¾r�

mr¡�V¡rg��Kn·K�¯?���hW��´y�¶O�V¡rg×��µmr®}�eÆ�K�,M´ª���n·È�,m´/}�
qn/W�¶/O�V/¡rg�¯?�µK´k½^�¶O�µK´/k�³�«Kq?�³�/~¸_�¨¢/}È�L±�³±L/¸¥È�p/S��/�hW½,mr�

��Æ�K�eÆ��§³K��´±�V¡rg�¶O�L¸²W�,eÆ��K�qm�¶¡�n²cr·È�mmr/¥���´/±�V/¡rg�³
�µmr®}�MÆ�±K�«³mÈ�m´}���eLP�½mt×,��������,����� �

K½¯L~�KrO×�r�W½N��°·o�¶OÈ�´¥½n��±L/sÈ��¶/¡/¾µ´�K×�/�Lk¾V��V/ym�sK�Kq�m´/k
qL�X±K�³�n·nO×��¯?�sK�¶¡È�m³q�msLz±�µmq³?rO�KqP�W�,¯?�mq´�qm�,¾r��n/yL���¶/O�Kq��qL¡

È�n±rO��krO�qmÈ��¯n}�{rW�,mqK´¾µ´�·L/¥�³�V/yK�¯?�¯n/}�n/yL��¶±L/~±È�/}¾r½°�
�¯n}¾µ´��¯L~±È�n·m��¯?�¶¡¾µ´�VyK�µn}�nyL���¶O�L/_�qm�,¶±´®±�¯K´²�È½�Kr/O�¶/¡×�

¸W¾¶�}�qm�,¶¡ry¾¶~�K×�q�q´¦±K½¶Xl�/È�,m´/}�/�qL/�X±KÈ�m³q�Wn/�sK�x/S�¶/¡È�{r/W�
mmr¥��K�r¥K½°�±���hW�rA¾,V�L��µmKm�¯?�¯n}�nyL��¶O�¬¢gÈ�-m´}��n/·�¯?�¶¡KrcÈ�
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q�sK�¶¡½°Xl�¶¡ry�qL�X±K�È�,V�q�µmq³?rO�mr¦±½µn�VyKKrOL/²O�-½°Kr/O�,×��qm�U³L/��
h��mq´¾f�½L�nyL��¯m´O�,¨/®��LO/½n��n/·�sK�«L/`±K�¯?�¨/®��Kq�qm�r/�±�-V/�r¥�qm�

Wq´�È�¶¡�¯?��n·���h�,m´}�¯?�¨/®��h/�¾f�³�L}½¶X/z�³�qm��/¾r�K/½°�,Uq´/��
nyL��n·K´k�m´O���eLP�½mt×,���������,��-����� �

Ě˨Ý˨ŏíĚŃ˨čŦİħù˨ęĕ˨ĕʭĠĿ˨ŗ˨čŦħŰō˨ ˨
±�nz��³�fª��,mLz�K�,eÆ�K�,mLz��,eÆ�¾t�ª¡�¶ª®_�sK¾µuK³n�L·×�¶O�¯?r��¬¸��qL®}

È�n±³q�KrO�¶¡×�LO�¯?r��Vyqm�¬¸�½n��«´¸�L¸±?�¶O�X/yqmÈ�kL²/}m´/}�¶X���¤/²·r��qm
±?r�È�¶O�eÆ��L²�×�XyqmÈ,�XyKqÈ�³�±¾´¢È½�VyK�³�eÆ�K�¶O�L²�×�´h�X}sÈ�L/·�³�
¡LSL±È�VyL·��zO�qm¾qL×�?�sK½UL�S�sK�¯?r�¾¯KrPL�¸©KÈ�¶O��fª/��¯K´²�/½mL�µn/}�V/yK�

��eLP�½mt×,���������,��-�����¯L²c��/}�Ur�g�¶¡¾N�ML/�k�¶/O�«´/��m´/k�/È�Lr�/½n��� �
��7̄ 5E��4A�4n½ 5q�� 8Å5E��3e 3Æ 7�5 7ÃK�L 3�� 4V7� 3�3X 7yK��°/�- 4N/¾5 ±4A� 5¶/7 ¾3©5E� 3³� 4V/7ª8¡ 3́ 3W� 5¶/7 ¾3ª 3�� 5 8ÉL/5 O� 8Å5E�¼5�¾5� 7́ /3W�L/ 3� 3³� �

L±K´W�¶¡�L`±?�LW�eÆ�K�t_È½�®±�«qKmÈ�¬·K´k�³��´W¾��°�t/_�¶/O�V/ym�Kn/k�±¾V/z���
�m´/·��,�����S¾¯KrPL�¸©KÈ��sK½ �r®Xz�Un·L`�³�{ÆW�LO�´y�K´·�LO×�¡LSL±�,x�±È�L·��Kq

µm³ms�m´k�m´_³��®��sK�´y�sK�³�n±K×�m½r¦�PW�LO¾¾°�µKq�L·×��¯mr/¥�L/O�µsqL/P�³�§L/®¡
´¥q³s�³�¯L~¡½,¯L�s¾¶²�L·×�µmq³?�¬·Kr��Kq�¯Lz±K�UmL�y�³�n}q�n�Lz�n±K��sK�K/½°�³q�

©L�W�sK��ªlW�t_�mLz�¾¬�P±K¾L�L²�×�m½r¦×��mqKn±��,q³rS�����,����������� �
q´K�¯?r��qm×��Knk�µKq�qm��Krh±K�¯´c��Kr�K��,���rlW�,/½N�±KmL/O?È�L/·×�/s¾°��³

P��UL±L¢K�¯mKm�qn·�¶O¾�È��¯?��Kr�K��,���m´OL/±�,×�sq³L/~¡×��µr/�O��,����r±´/k�,½t×��³
�qLX~¡�µr�O��,���¨z±�,�~¡È��µr�O��,�����¬Xy�³�¬ª��,��Kr�K��,�����n/±³Knk�¶/O�r/�¡�,�µr/�O��,���³

����,³q�³��r}½±Kmr¦È�g´W�sK¾n��¯Kr/®��§?��,���©o�,/¾¨�t��¯mr/¡/½¯Kt��«L/¦²·�¶/O�r¸/}
�¤²_�¨®±��,����V�ry�,�½�/y´��,����¥´/ª_¾r×�m�]K³q�sK/½°�g´W/¾n×�/¸©K³È��¶/�L_�qm

�¨//h±��,���¶ª//���//���,��¬gq�n//®h��,����´//_rWrOÈ½�O�£qt//O�m´//k�³¾//²È�mKv//±×��>Kr//yK��,���,
¬¡�}³r�È��m´·��,����³����±�³¾t��>Kr�/}��,�����³�����¶/O�mL/��¯K´²�½�È��µn/}�er/��mL/z��sK
VyK��K�qm½°�mL�½��È�¯K´W��ªXl�q´KÈ�½V�L���/ª�W�L/·qLX�q�³�L/·q³LO�µs´/g�¶/O�¶/¡

http://www.jikm.isca.ac.ir��
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mqKm��K½°�qLX�q�µs´g�qm�L¸²W�mLz��¶¡�VyL²��¯KnO×�±�er�¾,Vz���r/}�³�r/�¡�¶¢ªO
±¾t�¶O�mL��¯K´²�½�È�sK�mLz��¶O�qL®}�È�m³q�� �

K·L¦±�LO�LÈ�®·�¶O�Kqp¥¾°�mL�½��O¾¯L�µn}�È�¯K´/W�K/½°�¶/X¢±�Kq�±/¾t�qm½V/�L�¶/¡�
O¾rX//~½°�mL//�½��mL//z��Kq�//È�¯K´//W�qm�µs´//g�L//·qLX�q�³�¯?�¬//·�qm�µs´//g�L//·qLX�q×�

�L®X_KÈ�½V�L��rO�K½°�wLyK�È�¯K´W�V�¥�¶¡�O¾rX~½°�m´®±�mLz��³�]³r/k�sK�L/·sr×�
eÆ��³�§KnX�K�³�§mL�W�qm�q´K�®X_K�LÈ��L�WK�È�,nX�K�r·�n/²c�¶/¡�q½¶/~�³�µL¦X/yLk�
¯?��KqÈ�LO½Vz�O�µs´g�¯L®·�qm¾|²�L·�{r¦±�³��L·½²�È�mL/�X�K�q´K×��-V/z_�L/·q³LO�³
s½Kr�O�³�r¢�W��´±¾|²�m?�{r¦±�³È�X/z·�³�Knk�³�m´k�¶OÈ�L/·qLX�q�¶/¡�V/yK×��Kq�³K

�V¸_È�n·m��K�sK½°�³q�q´K�¯?r��qm×�K�¯´c½¯L®��Knk�¶O�µnIL��,����³����µqL/Oqm�r/¢�W�,
?½UL�¸©KÈ��¯Knz��V}p¥ry�³��Kr�K��,����³�����Urk?�¶O�¶_´W�,������,����³����g´W¾n�
�«³q���,����LW����Knk�¬ª��¶O�¶_´W�,�µr�O��,�����Knk�sK��´k�,��Kr/�K��,����³�����Kn/k�sK�V/�L�K
�¯´²´��,���K´�W�,×�¸©KÈ��µr�O��,�����³������Knk�UmLP��³�/·m´��,����³����¶/O��mL/z���/±K´�¯K´²�

O�¯Lz±K�qm¾¯L�µn}�VyK�� �
m�°ly�¶O½,r¦�¾¯L�O¾|²�L·�³�L·q³LO�sK�´yÈ½�³�LO�{r¦±�L·�³�L·qLX�q�sK�´y×�m½r/¦�

�LPWqK�¦²WL¦²WÈ�m´_³�mqKmKrOL²O�-½°�·K´lO�r¥K¾¬�²¡�eÆ�K�Kq�L·qLX�q¾¬�È�LO½V/z��¶/O
sKmrTO�L·q³LO�eÆ�K½¬��²DÈ,�������� �

rOK×�¥´ª_¾r×�µmL�XyK�>´y�³�UL�©L��sK�?�sK�L·½UL�r}½¶��r/¡�¯?r/�½,¬�q³r/�×�
·L��¶O��_Kq�¶¡�VyK¾¬�¶/±´®±�¶/¡�n/z��³�fª��,mLz�K�,eÆ�K�,mLz��,eÆ��L·È½��sK

·L�¾¬�r¡�¯?r�½¬�¶O��qL®}È�m³q�´W�,¾WLhÈ�µmKm�m´}��KrO×���hW�K½°�,�n·�LO/½n�L/O�
¯mr®}rO�mqK´�§L®�XyK�K/½°�L/®ª¡U�qm�?/½UL�¯?r/��r/¡½,¬�VkL²/}�O¾rX/~×�sK�K/½°�

·L�¾¬�¶O�Vym�mq³?�� �
m�sK½µL¥n�·LPW�³�mLz��,¯?r�È,�¶²Km�K×�L²_�,¨/X���´/±�r/·�r/O�³�mqKm�µmrXz¥/½V��³

s½¯L�/��Æ/�K�«mr/�§L/�³�³rO?�,¯L_�¶O�¯n±LyqÈ�m´/}��]³s�sK�mL/z��³�eÆ/�K�L/·×�
VyK�¯?r��qL¥sLyL±��]³s�L·×��qL¥sLyL±½²�È�³�¯?µuK�L·×�L·×�mL�X�K×��L/®X_K�³È��¶/¡
�rOKrO�qm�³m�¶O�³m½n¢½r¦�µn?�n±K�³�¶O� ®¡�¬·�rX¸O�¶XkL²}�È�n±´}��n²±L®·�g´W¾n�³�
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,�r}�K½¯L®�³�r�¡�³�������,q³rS����,�������K��´/�´�sK�¶d±?�¶O�¶_´WLO/½°��«sÅ�qLX/}´±
r�±�VyK½UL��ÆkKÈ�s�qm¾¶²�O�eÆ��³�mLz�¾¯L�ªhW�¶O�³�m´}¾¨��r·½ �K�sK½°��UKr�±

m´/}�¶/XkKmrS�,mLz��³�eÆ��³��ÆkK��´�k�qm��K�sK/½°�³q×�/�ÆkK�N/X¢�qmÈ��¶/O
r�±�qL¸c½¶��¶XkKmrS�¬¸È�m´}�� �

�� r�±½¶��ÆkKÈ�±´�Æ�KÈ- 

�� r�±½¶��ÆkKÈ�´�yqKÈ½- 

�� r�±½¶��ÆkKÈ�-V±L¡ 

�� r�±½¶��ÆkKÈ�«Km?�®yK¾V� 

K�sK�r¥K½°��NX¢�qL¸c½L�r�±/½¶�/�ÆkKÈ�qp/¦O½¬�m½r/¦�L/±K´W�sK�N/WL¢È½�/®ª�È�
ÅLOÈ½�±�qKmq´krO¾n²Xz�/���|lO�Kp©�³¾¬�K�sK/½°�Up/©�¯K´/²��V/hW�N/WL¢�Kr¥È½��sK
´y×�m½¯Kr¦�yqrO�mq´È��VyK�¶X�r¥�qKr��±LhPyÈ,��������,���� �

ʴ˨
Ě˨ĴőŰŔ˨ŃŦēùä˨ŏŘįŦĿù˨ ˨

¶kL/}�sK�¯´�Æ�K�r�±�qm��ÆkK�L·×�y¾V/yL�On/W�³¾r�V/yK���qm�{L/¢²¡�sK�x/S�³K
V©Kn���L®X_KÈ�mr��V©Kn��¶O×�¸X²È�P�W�¶¡�µn}¾r�/³mÈ�V/yK��Æ/kK�sK���qm�{sqK

sK�VzWqLP��¯´�Æ�K�r�±���s½LPÈ½,��g�³�V©Kn�¾V����·L¥�¯´�Æ�KÈ��¶©´��sK�Kq��ÆkK
s�³�§L®_½LPÈ½�·L¥�³È��V©Kn��¶©´��sKÈ�Km�n±�±LhPyÈ,������,����������� �

K�rO�¯´�Æ�K½°�¡BW�¶ªJz¾n�¥K�¶¡�V}Kmk�§L\�¶O�n·K´lO�¯Lz±K�r¾r�LO�m´/}�¨IL±/½n�
L�g½��nyL²~O�Kq��L�g��´®`�¯´c�³½���¶�zª��Kq�½L�V®¢g��È�L±¾,n��¶/¡�m´/O�n/�X�

L±K´W��r}�V®¢g�°Xk´?È½�±�§L®�K�«L`±K�rO¾ �k�§L\�¶O�§´�³�³¾r�V/yK��³×�±/¾t�
�,�Kr�y�,{mLXyK�n²±LÈ�V�¥�c�¯Lz±K�r¥K¾t×�g�V/yK�M´/k�¶¡�n±KnO�Kq�«L/`±K�0L/®X

mKm�n·K´k��±Lz¡È��L�k�N¢Wr�¶¡È�VyK�¯L~ª¸_�§´ª��n±´}��Kr/O�V/yK�n�X��³K×�
µr¸O�n²×��sK½ �¥n±sÈ�¶±Kn²®WmL�y�«sÅ�VyK�¶¡�VPz±�¶O�L�g½��³���K³/¾UL�V/�r��
¶X}Km�}LO¾¬��¶XP©K�«sÅ�¶O�r¡o�VyK�¶¡�¯´�Æ�K�r·��´±�·L¥?È�³�¡KqmKÈ�Kq�L}½X/zÌ�«L/±�
V�r��®±È�±Kmn���eLP�½mt×,����������,���-����� �
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K½¶¢²�s�³�§L/®_�¶©´��sK�Kq��ÆkK�¯´�Æ�K½L/PÈ½�/È�KmK�sK�n/±/½°��¶/¡�V/yK�V/¸_
s�sK�³K�m´��½LPÈ½�zgÈ�±¾Vz�s�,m´���¶¢ªO½L/PÈ½��sK�¶/¡�V/yK�¯L/z±K�¨/®��³�qL/¡

s�e³q½LP��¶®~cryÈ�¥¾mr��Xym�¶¡�m´O�n�X��³K¾OLÈ�s�³�§L®_�rO½L/PÈ½�Kn/X�K�³�e³q�§
���«L±�¶¡�L·mKn�XyK�§L®�K�qm¾Vª�X±�VyK¾¶`�VyK�|}´¡�³�¬ª���±Lz±K�r·È�k�r/¥K/¾r�

©³K�¶O�VkL²}�sLO�r}�sK�KqÈ�³m�sK�³�µm´®±�¨®�È�·rS¾t�/È�n/²¡��¶/O�³/½ ��«L/®W�L/²�
L��½¨��rO�|±Km�³�V®¢g�¶OÈ�¥�mmr�±LhPyÈ,����������,��-�����¶/�r��UL/¢±�¶/O�¶_´WLO

r�±�qm�µn}/½¶��,¯´/�Æ�KK/½°�L/¸²W�¶/O�|/±Km�³�V/®¢g�¶/¡�V/yK�¨/LW�¨/OL��¶/X¢±È½�� �
k�¶O�«Kt©K�N_´¾r�q³m��±L/�³�eÆ��³×�LO�¯L/z±K�³�n/}�n/·K´l±�mL/z��³�r/}�sK½X/zÈ�� �
±Lz�±�rO�¶Pª��LO¾UL�K½°�n/·m�{q³rS�m´k�qm�Kq�¬¸���,|/±Km�³�V/®¢g�°X/}Km��r/5�

��±L/�,�PX©LO�³�V}Km�n·K´l±�rO�qm�Kq�fª��mr��¶O�¯n}�«tXª/�l}�s³r/O�sK¾XÈ��n/z�
±¾t�m´O�n·K´l±��� �

ʵ˨
Ě˨ĴőŰŔ˨ŃŦēùä˨Řİğęù 

/�ÆkK�,¯´/�Æ�K�³��Kr�y��ÆkK�n²±L�,´�yqK��ÆkKÈ�L��0ÆL/¡½V�Kr¥½¶/±L�V/yK��
½²�È�{sqK��ÆkK¾UL�sK�m½µL¥n�,´�yqK�q½¶~�qm�{sqK�L·×�O¾±³rÈ�mqKm��´�yqK�/ª®�È�
Kq�Vyqm�³�M´k�È�n±Km�¶¡�¯Lz±K�Kq�¶O�UmL�/y�³�k/¾r�/È�,n±L/yq��¶/±�/ª®�È�,¶/¡�¶/O�

m´k×�m´k�³��r��r�±�sK�r·��gÆÌ�m½r¦×�Vyqm�VyK��qL/¡�M´/k�qL/¡×�V/yK�
¶¡�L�Kq�¶O�k¾r��g¾�È�³�UmL�y���K³È�¯L�/È�n±L/yq�³�qL/¡�n/O�³�¨/®��L}L±½,V/z�¶/O�
ª®�È�¶X�¥�È�m´}�¶¡�L�Kq�sK�§´�³�¶O�UmL�y���K³È�m´/k�«³r/h�/È�n/²¡��±LhP/yÈ,�

��������,������ �
k�µqLOqm�´�yqK¾r�L¸±È½�È�´¥½,n��qm�³�¶ªJ/z�¨/�K�qm�¯L/mr�¶®·�n²c�r·K½¶/¢²�

k¾r�L/¸±È½�XlP/}´k�sK�V/yK�UqL/P�È�n/±qKm��/�K´W�UmL�/y�³���g�mq´/�qm�L/K¾V/��
XlP}´kÈ��g��Kn��³¾�È�k/¾r��L/O½n/¢½r¦�s�UL/�ÆXkK/½mL×�n/±qKm��/��qm¾°��,§L/g� �

K½°�/�Kq�¶/X¢±È�Kt�K/½n�L�/y�³�VlP/}´k�¶/¡/z¡�n²®WmÈ��¶/¡�V/yK��r/yKry�qm/½ �� �
¥n±sÈ���¶±�³�n}LO�n²®WmL�y�³�VlP}´kL¸²W�¶·rO�qm�K×�¥n±s�sKÈ�m´/k���k/¾r�±L/z±KÈ�
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©L���sK�VyK�UqLP�V¾�±Lz�±È�rX¸O�wLyKrO�rO°½���Vª¾�¥n/±s�r/yKry�qmÈ���/®·�¶/O°¾�
©m¨¾�®±�t/¥r·�¶¡�VyKÈ�¯K´/W�/®ª¡Ì��VlP/}´k��L/½��n²®WmL�/y���¶/O�Kq /½���m´/¡� �

Æ�Kmr¡����¥n/±s�qm�¯´/cÈ��WUKr/¾¾��iq�£qt/OÈ�,n/·m��mL/�W�³�L·×��¯´¥L/±´¥� �
S|¾�È�,n½?�zO�¶cqL¾�L¡�¶/¡�V/yK�°/¢®ML/¾��°½rW�¥mq´l©L/y�n/¸��qm��Ll/}KÈ�� �

XlOn//O�¶//OÈ�×L·�?�qL//X�r¥�£qt//On//½�����//z¡�³È�//²c�L//O�¶//¡°¾�WLmL//�WÈ��³q�¶//O�³q� �
¥n±s�³�m´}È�{K�XlOq´/}�³�V/P¢±�L/OÈ�?r/yn½�/·b¾�Kq�³K�x/¡�®±�VlP/}´kÈ�n/L±�

�±LhPyÈ,����������,���-������ �
�«L`±K�¯Lz±K�¶¡�¶c�¯?�´�yqK�µL¦±�qmÈ�mKr/O�n·×�k�³�m´/y/¾r�V/yKs�-/½Kr��¨/®�

L��¯Lz±K½V�L��³�mqKm½V���K³È�}´k�³�UmL�y�¯L®·È�VyK���³�UmL�/y�VyK�n�X��³K
}´kÈ�±�µL_�³�§L�,Up©�qm¾Vz����qm�¶¢ªO¾Vª����³�VyK¾Vª�K½°���¶/¡�VyK©L�/¾V�

pS�Uq´��¨���V��K´�LO�x�±½mr�K�t/_��Æ/kK�¬ª��³/½°�±¾V/z�©L���¶/¡/¾V��L/O�x/�±
µKq�L·×�¥�«L`±K�mrk¾mr��±LhPyÈ,���������,���� �

KrOL²O½°�´�yqK��Æ�k¾r�Kq�UmL�y�³�¯?�r���VyK´k�Kq×�¯Lz±K�¶®·��Kp/©�¶Xz±Km�L·
UmL�y�Pª�È�rA�Kq×�ML²X_K��pSL±½r�È�n±Km��sK��´�k¾UL�r�±½¶�´�yqK�K½°�V/yK�¶/¡�
UmL�y�Kq�c¾t×�È�n±Km�¶¡�qm�qLX�q�¯Lz±K�³�©L��¾V�¥n±sÈ�³K�nS½n�È�?/½n�³�«A´/W�L/O�
¥n±sÈ�VyK��qm�K½L`²�´¥½L�r�±�¶O��rg��Kr�y�mqKm�¶/¡�/È�´¥/½n�LO/½n�¶/_´W�L/�¶/O�
¥n±sÈ�nOK×�n}LO�³�¯?�¯L²c�qLX�q�²¡¾¬�¶¡�qm�¥n±sÈ�±Km³L_È�n²®WmL�y�}LO¾¬���eLP/�

½mt×,���������,������ �
¶O�¶d±?��r�±È�nyq�K½°�r�±½¶�±¾t�Xym�¶¡¾OLÈ�±Lz�±�¨IL���³��ÆkK�¶OÈ�S�qm�Kq¾³r×�

L_�¶Xz±Km�mrk�sK×��³�mqKm�¨BWÈ��mq´/krO�qm�¶/¡�mr¡�§K´y�¯K´W/¾¯L��¯L/r��³�µmKqK
Kr��¯L�´��LO�¨��/½®/�W�¶/c�|¡r/y�t¾²È�Kr/O×�S/¾s³r×�K�qm�¨/���³�µmKqK/½°��¤/²_

V}´±ry�³�sLy�³�.mqKm�m´_½L�l~W�qm¾���qm�¨/���qKn/��¶/c�,n/yL��rA�³�eÆ��rA
¢�W¾ �L²�×�ª¡�|�±�mLz��³�eÆ��Vyqm¾n×�K�Kq½L��È�n²¡K�¶O�.½°�r�W�¶¡�L²�½��

Kr��¶/O�¶/_´W�¯³n/O�¨���Kq�mLz��³�eÆ��sK�Vyqm�³�NyL²/½�V/yK�°/¢®�,V/yqm�t
l~W¾��n·n±��� �

http://www.jikm.isca.ac.ir��
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ʶ˨
Ě˨ĴőŰŔ˨ŃŦēùä˨ĂőʭÝ 

±L/s�qmÈ�//WL¢�¶/¡/�ÆkK�NÈ��´//²X�³��/ªXlÈ�L/®±m´k�Mr/��qmÈ½�È�mr//¡��³
O�Up©�V©L�K�NX¢|¾�±´�Æ�K�NX¢�³�m´O�¶XkKn±K�µKq�¶O�¯L�´��¶®·�sKÈ���Æ/kK�¶/¡

¶©´��sK�Kq�×�s�³�§L®_È½LP½�È�Vz±Km�´�yqK�NX¢�³È½�´¦©K�Kq�§KnX�K�¶¡×�/�ÆkKÈ�
//�r�È�È�mr//¡�{´¥�³�¬//~c�³�mr//¡�r//S�Kq�L//·µ�//²c�qm�,n//±m´O°¾�Kr//}�½� //½�//�l}V¾�
¶�zª��K×�S�LO�,VyLkrO�¯L®©?�sKÈ�×t½q�¶�zª��K,×��ÆkK�¨��È�±�¶/O�¨®��«L ±̀K�qm�KqV/¾�KmK×�
ª¢W�¾��r��¯Kn_³È�mr¡��yqrO�qmÈ�K�¶/O�m´k°/½�X±¶/`¾�/yqn¾�/krO�¶/¡È�sK�·L¥?È�×L/·�

©L/g�qm�VyK�¶Or`W�³�xg�¨P��L�¶O��´Or�¯Lz±KÈ�/krO�¶/¡È�X±�³K�UL/´ª��sK¶/`¾�×�
³�xg�P��«´ª��«L¢gK�³�VyK�¶Or`WÈ�¾�¶©L��sK�×�®/��¯Kn/_³�«L/¢gK�³�«³mr¾��¯L/z±K

�¨���¶O�¶¡L½�m´_´��rW×��¯Lr�È�n·m��VyK�Vzl±�¬z��sK�±LhPyÈ,���������,����� �
¶O�´�q�ª¡È�X±L¡��ÆkKÈ�r�±�N©L��qm½¶�L·×�/�ÆkKÈ��³¾¶/��Kr/¥�mq´/�¶/_´W�qKr/��
¶X�r¥�VyK��qm�®·¾°�LXyKq��ÆkK�X±L¡È�L�/½K�¶/O�¨/½°�¶/X¢±�V/yK�¶/¡�·L/�¾¬�/�ÆkKÈ�

�l~��LPWqKÈ���K³�LO¾UL�_qLkÈ�ª�K�¶®~cry�³�¶X}KmÈ���K³�¯?¾UL�P���´/��L¾/�È�
VyK��®·�¶O¾°�±�V¸_¾t�r�±½¶��ÆkKÈ��Kq�V±L¡È�LO½Vz�r�±½¶�K×�W�LOB¡¾n��³�rO¾¶/��³�
ª¢W¾��Vz±Km���eLP�½mt×,���������,������ �

K� qm½°�,M´cqLc�sK�r�±�L¡,V±�q½¶~�«L¢gK��ÆkKÈ�qm�VgL/y�/ª®�È�¨/���¶/X�¸±�
-VyK�¶O�P�W¾r��m¾��rW�sK�r�±�V/±L¡�¨/���/ª®�È,��/�K³�«L/¢gK�/�ÆkKÈ�V/yK��sK�r/�±�
V±L¡�±LsÈ�¶¡�L�LO�®¢gÈ��ÆkKÈ�¶_K´�È�´}½,¬�q½¶~�¯?��KqÈ�LO½Vz�qm�µn�L��K×�
ª¡È�±Ls�LK�,mr¡�´_�³�Vz_È�K�L/~²��´/�k�qm�¶¡/½°�/ª¡�µn/�L�È�K�§K´/y½mL/`�
È�m´}¯?�V±L¡�,�ª®��¨���LO�KqÈ���PWrÈ�Km�n±��,¯´XzªSL¡��������,������ �

®·�rO¾°�,wLyK�V±L¡�n�X��¶O�K½°�¶X¢±�µm´/O�V/yK�¶/¡�±/®È�K´/WÈ�K´/W�r�L/k�¶/O�¯
S¾L·nL�½L�c�r·¾t�m½r¦×�rA×�±KnO�M´k�LWKo�Kq¾¬��L/K�qm�/�¾°�§L/g�µmKqK�M´/k�L/¸²W�
c¾t×�VyK�¶¡�����³�����OKr×�{m´k�M´/k�V/yK��qm��/�K³�r/¥K�/z¡È�L/O�µmKqK�×�

M´k�qL¡×�«L`±K�n·m�LK�¯?�¨®��¶O�X±¾¶`�nO×�¬Xk�,m´}�±®È�K´W�µmKqK��´/�k�qm�¯
±¾ �³K�mrW½n×�V}Km�� �
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®·�sK¾°�O�¶O�V±L¡�ZgLP¾¯L���ª��rA�µn�L�È�nyqK��/P��-/½°��µn/�L���L/¸²W/½ �� �
K�¯?�³�mqKm�m´_³��ª��rA½°��rO�����¶¡�VyKµn�L���P��K×�²¡�¨®�¾n�/y³�¶O�¶¡¾¶ª�×�

� ¯?È�K´WÈ�K´W±¾n�qm��¾°�§Lg�µmKqK�²¡/¾n�µn/�L��q´/Ot�¯´±L/��/ª¡È�³�´/®�È�m´/}��
��,V±L¡��������,����� �

KrOL²O½°�WB¡¾n�yLyKÈ�K�rO�V±L¡½°�¶X¢±�¶¡�±®È�K´/WÈ�K´/W�wL/yKrO�Kq�M´/k�µmKqK�¯
LX±½^�L��³½UL�r�W�§L®�K½��±�³�mr¡¾´¢È½�LX±½^�Kq�/®±È�K´/WÈ�K´/WO´/k�L/~²�¯È��µmKqK

�³�µn²·m�¯L~±�,Vz±Km¾¶��³�¯m´/O�Kr¥×�V/yK��Æ/kK�qm��r�±�mq´/�qm/½¶�×�±Kn/_³È�
±��ÆkK�¯m´O¾t�LO½n�¶O�¯Kn_³�r¥K�¶¡�V}Km�¶_´W��¯K´²�/½ ��Ur/���sK�¨�X/z�¨/L�

yL²}KnkÈ�K�³½¯L®�r�±�,m´}��r��Knk�¶O½¶�×�ªL/¡�³�V/yqmÈ�Kr/O�³�µm´/P±×�±/¾¨��¶/O
L��½�ÆkK�«qL¢�³�¨È�KqKm×�����mrOqL¡È�±¾Vz�K�³½°��¯Kn/_³�¶¡�VyK�Vyqm/½ �

¸±�³�µn²²¡�rA�¨L�È�k�VyK�qmL��³�VyK�µn²²¡¾r�s�,mL/z��³�eÆ/��,r}�³½L/PÈ½�L/·��³
X}sÈ�L·�l~W�Kq¾��©³�,n·mÈ�K½°�±¾³r�±¾t��µL¦±?È�n±K´W���Æ/kK���hW�qm�Kq�m´k�|�±

{sqK�³�L·×��ÆkKÈ�K½L��L®±½,n�¶¡�yL²}Knk�Ur���LO�µKr®·È�K�³½¯L®�¥�qKr��Knk�¶O¾mr�
�gq¾®¾,¯L��������,����� �

ʷ˨
Ě˨ĴőŰŔ˨ŃŦēùä˕Ŕŀįʭķ˨ùĚáäŰ˨˔˙ğù˨ŌùĕíŞĂ˨ ˨

zO¾qL×�q��Æ/kK�¶/¡�n/±n�X��¯Kn²®/~±Km�³�L/®¢g�sK½¶/~�mqKm�¯L/z±K��/�K´��qm��
��K´�È�S�m´k�sK�]qLk�¬©L��LO�Kq�¯Lz±K�¶¡¾n±´�È�n/±s���n/·�³L/¸±?�k�¯n±L/yq/¾r��¶/O

m½¯Kr¦�VyK��K�qm½°�r�±½¶��ÆkK�¨��È�¦±K�³�KnP�r�±�sK�¬·¾µt��sK�¬·�³V/¸_��,�n/·
Km�sK½µr�×��m´/k��V/yK�]qL/k��r�±�qm/½¶�K×�¶X/z±Km��/�K´��Kq��Æ/kK�q´/h�¶/¡��,n±K

WÅL¢}KÈ�K�¶ª®_sK�mqKm�m´_³½¶¢²�XkK�¶ªJz�,�ÆkK�qm¾qL��¶/O�³�m´}��Lh©�LO�MLzX¡K�³
®·¾°���K´��V¸_È�¶O�¶¡�r��Uq´�½t×�/�ÆkK�q´/K�µrs�qm�,mqKm�m´_³�¯Lz±K�qmÈ�

®±�M´zhÈ�m´}��gq¾®¾,¯L���������,���� �
¶O��r�±È�nyq�Up©�NX¢�Kr¥È½��¶OO¾¯L�L·×�®±�¯´¥L±´¥È�n±K´W�¶±L~±�×�½ �N/X¢�
�ÆkKÈ�±Lz±KÈ�n}LO�s�-½Kr�¯?�wLyK�·K´km´k�KqÈ�±L±K�³¾V�¢/~W¾¨�/È�n/·m���n/²c�r/·

http://www.jikm.isca.ac.ir��
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krOÈ�NX¢�¯?�sK�´®����±�ML�±�L·È�n/±qKm�µr/¸c�³��K�sK/½°�r/�±�/krOÈ�¶�/yÆ��sK�×�
Up©�NX¢�sK�Mr��Kr¥È½�³q×�¶��L��,¶X�LW�rO�Kr¥È½�LS�¶¡�n±mr¡�er��Kq½¶�K�qKp¥½°�

NX¢��l}¾V�L·È½�n²±L�«Km?�®yK¾V�µm´O�VyK�� �
·K´lO�r¥K¾¬�¶�Æk�K×�K�sK½°�/yqrO�mq´�Kq�NX¢È�/·m�qKr/�¾¬�K/½°�V/yK��qm�¶/¡

z±Kr��¯L½µt�K×�qLX�q�³�mqKm�m´_³�UKo�Ng�«L±�¶O×�qm�Kq��SÈ�/È�mq³?��/²c¾°�qL/X�q×�
}L±È�²c�sK¾°�¾ªÈ,�mL��¨��×�©³�-m´O�n·K´kÈ�mL/¸±�,Vzl±�mL¸±�¨OL��qm�,¯Lz±K�qm×�

Xy³m��´±�«L±�¶OÈ�·K´/k�¯L/z±K�³È�/�Lk�qL/X�q�L/�P��³�mqKm�m´/_³È�qm�Kq��/SÈ��n/·K´k
V}Km��¦±K�µL¥r·¾µt�¸±�,qL¡�ÆkK�³�n²®}sqK�³K�qL¡�,n}LO�«³m�mLÈ�m´O�n·K´k���¶�Æk
P��¨��¾�È�}´±�³�¯mq´k�n²±L¾¯n�½L�qLX�q×�·K´/km´k�§´ª��¶¡È��¨/���,V/yK�¯L/z±K
mL�×�gK�³�µm´O¾L±L�´�×�m´O�n·K´k�V}s�³��©³È�X/y³m�¯L/z±K�mL¸±�sK�¶¡�¶d±?È���³/¾r�
·K´kÈ��ÆkK�¨���,n}LP±È��n²®}sqK�³VyK�� �
K½°�L·qL¡È½�ª�L��³�Vª��Uq´��¶O�L`±?�qm�¶��L��¶¡È�½L�/Xª�È�´/�×��,V/yK�r[´/

n²®}sqK�qL¡×�VyK��©³È�/�ÆkK�¨���¯mr¡�q´�hÈ�¶/��L��³�Kr¥È½h/��qL/¡�,¾hÈ�
±¾Vz��¶O�³½ �r�W�L²�½��¶/��L��³��ÆkK�Kr¥È½��-�±L/�¶/±�³�V/yK��L/_�¶/±½/²�È��¶/±

¶®·�×��ÆkK�§L��KÈ��rO�qm�KqÈ�¥¾mr���§L��K�¶±�³¾r�K�ÆkÈ�/�m´k�sK�KqÈ�n/±Kq��±LhP/yÈ,�

��������,����� �
K�wLyKrO½°�r�±½¶�±/¾t�ª¡�|/�±�Kq�¶/��L��¶/¡/¾n×��³�wL/yK�¶/O�¶/_´W�¯³n/O�³�µmKm

L·L²P×�m½r¦�®±�VyK�µn±Kq�¬¢gÈ�K´WO´k�,mLz��³�eÆ��¯È�L·�nO�³×�L·�m�³½r/¦��q´/K
}sqKÈ�ªhW�mq´�Kq¾¨�K�³�mKm�qKr�½°�ª�K�¶�kL}�Kq�NX¢È�KrO×�½L°X���eÆ/�K��Æ

�mLz�K�³½V�L��r���q´K�,¶��L��qL²¡�qm�r¥K×�/ª���³È��,mKm�qKr/��¬/·�Kq/½°X�L��³�eÆ/�
VgKq�,mLz��¯Ly?�³�rW�m´O�n·K´k�rW���N/X¢�qL/¸c�sK�µn/}�¶/�r��M´cqL/c�wL/yKrO

�ÆkKÈ,�·¾b�½ ��¾qL��L_�³�Vyqm��Æ�³È�L²��sK×�h�¾f��¶/O�Kq�mL/z��³�eÆ�
mKm�n·K´l±�¯Lz±K��XgÈ�L²P�¶O�¶_´W�«n��Uq´��qm�VyK�°¢®×�K½°��Kq�mr/��,N/WL¢
L®±�µLPX}K�qLcm½n�� �

Kq�r¢�W�wLyKrO�,¶¢±?�¨�Lg½^�PX¢�r·�,Mr��qmÈ�È�n/±K´W�Kr/O×�r�W�m´/k/½��
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�LkÈ�K�sK½°��µuK³�³mO¾¯L�n²¡��·L¥È�ª®��¶¡�VyK�°¢®È��qm/½ ��³�eÆ/�K�N/X¢
m�NX¢�qm½r¦�?�qL®}�¶O�mLz�K½n��yKrO�LKO�wL¾|²�ÆyK�VyqmÈ,�KqKm�¯Lz±K×���n·

r�W�sK�µqK´®·�,mLz�K�³�eÆ�K�³�VyK��ª��M´ª�/½��/�l~È�n/±qKmq´krO��n/O½°�
WrW¾,N�X¡rg�µL¥r·È�/X¡rg�,V/¡rg�¯?�,n}LO�eÆ��¶O�³qÈ�gÆ/�KÈ��,m´/O�n/·K´k

m�µK´k½¯Kr¦�¯?��ªW�mLz�K�µK´k�³�eÆ�K�KqÈ�L®±½n²�X¡rg�µL¥r·�³È�,n/}LO�mL/z��¶O�³q�
m�µK´k�,m´O�n·K´k�mLz�K�,V¡rg�¯?½¯Kr/¦�¯?�/�ªW�eÆ/�K�µK´/k�³�mL/z�K�KqÈ�L®±½n/²��

�eÆ�K½L�ªy�³�w´·��OLW�mLz�K¾¶��±��Ll}K¾,Vz�/�ª��³�M´ª���n·�¯?��OLW�¶¢ªOÈ�
r�?�¯L¸_�V�ªk�¶¡�VyK½,|²�m�³�N/X¡�§Kt±K�,¨ 4y 4q�§LyqK½r/¦�VP·´�L/·×�/¸©KÈ��qm

LXyKq×��¯?���hWÈ�n}LO���eLP�½mt×,����������,�������� �
PWL¢�qL²¡�qmÈ�PW�¶O�ÅLO�qm�¶¡¾¾°�ªhW�³¾¨��r/·/½ �/krO�,n/}�¶/XkKmrSÈ��N/WL¢

m½r¦�±¾t�·K´/lO�r/¥K�¶¡�n±qKm�m´_³¾¬�¶O�sKmr/TO�L/¸±?�¶/O�¨�X/z�¨¢/}½,¬��N/©L��¬/·� �
±Å´/��Kq�Z/hO�]qLkÈ�K�¬/·�³�mr/¡�n/·K´k½¶/¢²�·K´/k�]qL/k�¶/©L��M´cqL/c�sK¾¬�� �

n}��KsK½°�³q��/���ª/�K�Z/gLP�¶/OÈ�K/½°�mqK´/�qm��´/�k�eÆ/��³�mL/z��¶/XkKmrS�� �
n·K´k�n}�� �

ľŊù˨˔ĕŰˬʭáĖ˨ĕʭŎã˨ùĚáŰŏʭ˨˨

�6mL×�P�}�L·È��¶/¡�n/±qKm/½ �¶P�/}��³r/��¯?��6mL/×�r/¥×�±´®¡¾X/zÈ�V/yK���sK
m½µL¥n�K½°�c�¶®·�¶¡�NX¢¾t�qm�sK�Kq½¶d�/�µ6mL/È�mr/¦±�´/²��¨IL/z�³�Kn/k�¶/O�³×�
K½¯L®�/O�Kq�V©L/�K�³�,mqKn±Kr×�L��mL/�X�K/½Kr/O�³�V/yK�¨×�qL/W½j�±/¾t�·L/¾V��6mL/×�³�

mL�X�K×�L�½�¨È�c�r·�,n}LO¾t�´/y�¶/O�Kq�¶/�L_�¶/¡×�±´®¡�mL/�X�K¾X/zÈ��n/·m��´/y
�³�,VyK��ÆkK½L�P�W�¶/O/¾r��¯L/}m´k�±´®¡�MÆ/�±K�¶/d±?¾¬/z�r/zW�Kq½����Æ/kK�,n/²¡

�M´zhÈ�m´}���� 0Æ\K½¶¢²��°X�¥�VyKq½L��ÆkK�«Kn¡�°X�¥��³qmÈ��³½L��¾r�/�ÆkKÈ�
[BW�¶O�¶_´WLO�VyK¾r�sqK�MÆ/�±K�qm�L/¸±?/½OLÈ�/È�m´/}�V�r/y�MÆ/�±K�¶/O��³qm�r/¥K�,

�,n~lPO½ ��ÆkK�rAÈ�[BW�VyKq�r¥K�³�VyK¾r�/�²È��mqKp/¦O/½ ���r/A/¾r�/�ÆkKÈ�
�M´zhÈ�m´}���eLP�½mt×,��������,���� 
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û˨˔ĕŰˬʭáĖ˨˛ńķ˨ùĚáŰŏʭ˨˨

sK�µ³r¥�¯? ¶�yÆ� KrO�Kq�V©L�K�¶¡×�L��¨��½�³�n²ªÈ�´¥½n²�«L`±Kr/y ¶�/zª� K/½°�
VyK�¶¡�qm�m´_³�¯Lz±K�½ �¬©L/��/ª��È�msL/zO�n/²±L®·�¬©L/���¾/²È�_qL/kÈ��/�¾¹³r�
ÅK¯Lz±�L®©L��ª��¾L�·L�¾L�¬©L/�ª©��©K¾/²È�� ,qm�Z/gLP�/�ÆkKÈ,��Æ/kK�Kq�¶/O�UL�/��³�

©L®�KÈ�z�W¾r�È�n²²¡�¶¡�¶O�¯Lz±K� ®¡�n²¡�LW�¨���rO�m´_³�³K�¬¡Lg�n/}LO�¶/±�L/P�½��
g¾±K´È�³�¶XyK´k�L·×�±Lz�±È�� �

ĉ˨˔ĕŰˬʭáĖ˨ĻŞĚ˨ùĚáŰŏʭ˨˨˨

m�µ³r¥½r¦�sK�¶�yÆ��¶¡��³r��¶O��¾r�Kr¥½¯L�n²Xz·�O¾rX~�¶O�¶/�L_�/È�n±K½n²/~�³�
V©L�K�Kq�KrO×��®_�L�½�ÆkK�¨���,mKr�K�¶±�n²ªÈ�©L��K�¶O�KqÈ�z�W¾r�/È�n/²²¡�¶/¡��n/·�

�¾r�-n}LO�KrOL²O½°�qL¡�r·×�X±�¶¡¾¶`�{K���mmr/¥rO�¯Lz±K�m´k�¶O�L¸²W¾r/�ÆkKÈ��³�V/yK
L·qL¡È½�m�|�n·�¶¡½¯Kr¦�n}LO��ÆkKÈ�VyK��gq¾®¾,¯L����������,�������� �

ĕ˨˔ĕŰˬʭáĖ˨ŏùĖċŗ˨ùĚáŰŏʭ˨˨

·³r¥È�KrO�Kq�V©L�K�¶¡�¶�yÆ��sK×�L��¯Kn_³½/�¶¡�,¨���¶±�n²ªÈ�¯K´/W��¶/O�L/¸±?�sK
�¯Kn_³�Kr¥��P�W¾r�ª���fP��³�°zg�¯KqKn�r��¶O�µL¥�³�mr¡È�½mL�/È�n±´/}���/�K³�qm�¶/¡

/ª®��¨/���,¯?�sK�q´�²È�r/�±�¨/���¶/±�V/yK×,�L/¸±?�/�ÆkK�¨IL/zÈ��Kq/½ �¶ª/zªy�� �
q´K�±Kn/_³È�/È�n/²±Km�¶/±�/±Æ��È�¶/¡�¯L/z±K�¯³n/O�±/¾sL�¶/O��/�²�³�§ÅnX/yK�L/¸±?�Kq�� �
�qm�È�-n²¡��0Æ\�/�M´k�Kq�V©Kn��¯Lz±KÈ�mr®/}�K�,n/O�Kq�¬/ª��³½qL/\�qL¡Kn/��³×��³

�M´k�Kq�V�L`}È�n±Km�XyrSm´k�³È�r¥s³L/`W�³×�/�n/O�Kq�¨/lO�³È�O¾n/²�/OÈ��¶/¢±?
±//¾sL×�//±Æ���§ÅnX//yK�¶//OÈ�[B//W�³¾r��mr//��qm�L//¸±?KrOL//²O�-n//}LO�¶X//}Km�¶//�L_�³½°�LO//½n�� �

//�ÆkK�¯Kn//_³È��//�W�N//_´�Kq�¶//d±?�³�mr//¡�µn//±s�Kq¾��//�¯Kn//_³È�m´//}��sK//¾¯L�� �
�L��,¯Kn_³�xTy�-V}KmrOÈ�O´kÈ�Kr/O×�l/~W¾���m´/O�n/·K´k�n/O�sK�M´/k��Æ/kK

��eLP�½mt×,��������,����� �
�¯KqKn�r��ª���fP��³�°zgÈ��r¥�¨���sK�«m�¶cÈ�n²±s�©³È�S¾VyKn�¡�L¸±?�q´�²�¶
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±Kn_³�¨��È�©ÅnXyK�¨���¶±�³�VyKÈ,�L¸±?�È�´¥½n²��³m�¶/¡�¬/ª��fP/��³�¯L/zgK�°zg
�ÆkK�¨��È�VyK�·�¯³nO¾b��´±�±¾sL�¶O��©m¾Kr/O�¯L/·rO�³�¨×�ª/y�¯L/z±K¾¬��x�²/©K�qL¢/}?�

,VyK�³�¶O�K½°�WrW¾N�V©L�K�Kq�KrO×�¯Kn_³�L�½n²ª�� �
©³È�zO¾qL×�®±�qL¢±K�L¸±?�sKÈ�n²²¡�¯Kn/_³�¶¡�/��O�µqL/Oqm�V/yK�°/¢®È��q´/K�sK

¡KqmK�³�n}LO�V¡LyÈ�K�qm�,n}LO�¶X}Kn±½L`²�LO½n�r}�°Km�¶O�Vym½V��/g³�³È��L/W�n/}
�ÆkK�q´KÈ���sK�Kq¾r��ÆkKÈ��V/yK�¬¡L/g�¨���¶d±?�¶O�VPz±�r¥K�µ³Æ��¶O�-msLy�Kn_

BW¾½n×�´/y�sK×�®�K�L/O�¯L/z±K�n/}LO��r/}¾¯L/²�O¾rX/~×�qm�µKq�¯?�«L/¥�/È�n/¸±��P/��eL

½mt×,��������,����� �

ĕ˨ěù˨ĕʭĠĿ˨ŗ˨čŦħŰ˫ʭáĖ˨ŔŎŦķ˨čʭþĨŎ˨ ˨
m�wLyKrO½L¥nµ�²d®·�³��ªXl�NWL¢�³�L·¾°�r¡�¯?r�½,¬�PW�¶O¾/¾°�ªhW�³/¾¨��³�eÆ/�

KrO�³�n}�¶XkKmrS�mLz�×�ªhW�r·¾ªÈ�O¾¯L�n}��¶O�NX¡�wLyKrO�sK�NyL²�§Lg��sK�µn/±L�L_
O�¶O�eLP��¶Æ�¾¯L�K�r�±½¯L~�³L���LW�VkKmrSrW�NyL²�U×�«L`±K�¥¾mr�� �

�MLX¡�qm�¶Æ�Ů�ŐŬťźʮƒŤɕƏǄ�Ƅ�Ǉ�ťǅɔǄƏ�O¾¯L�È�n²¡��·L¥È�ª®��¶¡�VyK�°¢®È�
�qm ½�m�NX¢�qm�³�eÆ�K�NX¢r¦½�?�qL®}�¶O�mLz�Kn½��O�wL/yKrO�L/K|²/¾�h/�f¾�

Æ//yK,È�KqKm�¯L//z±K×��sK�µqK´//®·�,mL//z�K�³�eÆ//�K�³�V//yK��//ª��M´//ª���n//·� �
r�W�½��l~È�qKmq´krOn/±��n/O°½�WrW,N/¾�/X¡rg�µL/¥r·È��¯?�,n/}LO�eÆ/��¶/O�³q

//X¡rg�,V//¡rgÈ�gÆ//�KÈ�m�µK´//k�,m´//O�n//·K´k¯Kr//¦½�¯?�//�K�KqeÆ��mL//z�K�µK´//k�³� �
//�ªWÈ�L®±n//²½�//X¡rg�µL//¥r·�³È��,m´//O�n//·K´k�mL//z�K�,V//¡rg�¯?�,n//}LO�mL//z��¶//O�³q� �

m�µK´k¯Kr¦½�¯?��ªW�eÆ�K�µK´k�³�mLz�K�KqÈ�L®±n²½���eÆ�KL½���OLW�mLz�Kª/y�³�w´·¶�¾�
±��Ll}K,Vz¾��ª��³�M´ª���n·�¯?��OLW�¶¢ªOÈ�r/�?�¯L/¸_�V/�ªk�¶/¡�VyK,|²½�

�³�NX¡�§Kt±K�,¨ 4y 4q�§LyqKm½r¦�VP·´�L·×�¸©KÈ�LXyKq�qm×�/�¯?���hWÈ�n/}LO���eLP/�

½mt×,���������,����� �
Xz·�«L®W�V�ªk�sK��n·È,�Kn·½V��r~OVyK��K�qm�¶¡�¶cr·½°�/z¾r�qKr/��¥/¾mr�³�

¯Lz±K�Kq�qm�yq¾¯n�¶O�K½°��n·�½qL×�,n±Lyq�eÆ�K�³�¶cr·�¶¡�¯L/z±K�Kq�sK�K/½°�/z¾r�

http://www.jikm.isca.ac.ir��
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q³m�,n²¡�mLz�K�µmr®}�n·K´k�n}��®·¾°�L²�×�/��K³È�sK�,mL/z�K�¨/P��sK�V/�ªk�,¯L/z±K�
KrO×�¶¢IÆ�±¾t�¨OL��S¾|�O¾²È�m´O��sK�K½°�³q�¯L/z±K�V/�ªk�sK�¯n}��ª���h�¶O�¯L±?�,

³q�qm×�s¾°�³�~±L_¾²È�³K�sK�´y×�,n±³Knk�sK�n/±³Knk�§L/�X�§KD/y�n/±mr¡����4̈ /3� 7̀ 3W 3A�
�È�L·�°3��4n 5z7�4 ½��È�L·��4Û5� 7z3½ 3³�>L 3 <n©K��4° 7h3± 3³��4f<P 3z4 ±��3Ú 5n7® 3h5O�� 4w <n3�4 ± 3³� 3©� -?½L�rO�s¾°�z¡È�
Kq�È�qL®¥×�¶¡�qm�¯?�mLz��¦±K¾mt�³�L¸±´k�rO½mt�³�§Lg�¯?�¶¡�L�LO�LXy½|�,´W��� ´/WKq��
t²W½¶�È�²¡¾¬�³�¶O�n�W½Vz�È�sKmrS½¬���µr�O��,����� �

�¶/¡�,mqKm�L²��°½K�rO�qL�}K�,µn}�V½L¢g�¶¢IÆ�sK�¶½?�°½K�qm�¶¡�ÈlyLS�¶¢±?�§Lg
m´//r��¶/¡�È©L/�W�ÇKn/k�«Æ/¡�sK�¶/¢IÆ��È�¬·K´/k��°¾//²c�,«qKp/¦O�¶/�¾ªk�°¾/s�qm

µn//¾®¸���°¾//s�qm�Çt½r±´//k�³�mL//z���´//�³�Z//�LO�¨//®��°//½K�¶//¡�n//±KÈ�,m´//}��¯´//c
È�¶Xz±Km�n±K��³�ÈP/���È½K´/��sK�N/¡r�n/½LO�,VyK�ÇmL�¶¢²½K�r�LlO�È²¾s�m´_´�¶¡

�qL¾/zO�¯?�qm�UL®gKt�³�,VyK�UL¸`©K�m³nh�³�¬gKtW�qKm�°¾s�¯´c�³�,n}LO�Ç´¸}
È�,m´}�«L�X±K�³�,§Æ/h±K��r/��qm�|WL/P¡r�L/·|½��³�mL/z��¶/²��qm�|WLgÆ/�K�³

���K³�¯Æ�OÈ�,m´}�qm�È¥n/±s�«r_�Å��È�L/®X_K�³�È�´/±�È¥n/±s�Uq´/��¶/O�t/_�¯?
Kr�¬·�®±È�,m´}�È/®±�§L/®¡�ng�¶O�¯?�qm�>L�O�³��³�,È/�®_�¶X/ym�È¥n/±s�L/O�t/_�,n/yq� �

� «´ª�VyK�¶¡�°½K�µ´h±�È¥n±s�µrk¿LO�mLz�O�³�Çt½r±´k�r`²�È�m´}��L/P�LP�È½,�������,

�]����,������ �
KrOL²O°½�r�W�LO�,mLz�K��´�³�½���K³�³V¾��l~,È�KrO×�S�¨OL��¶¢IÆ|¾�È/²¾O��µm´/O
VyK����l~È�m´}�¶O�¶_´WLO�¶¡�©m¨¾�ª�KÈ�Kn·�¯?�¶¡�V�ªkV½�c�r/·�,n/}LO×t/¾�

ª�K�Ur���¶O�LW�n²¡� ®¡�¯Lz±K�¶O�¶¡È�Kn·�¶¡�m´kÈX½��³�n/²L±�eÆ/��Kq�nyrO�VyK
³�¶d±?�r·×�z�sK�Kqr¾�ª�KÈ�³m�m´kq�m´OL±�¶�q³�¶O�³�n²¡×�´¥�mL/z��Kq�n±L/~¢O-n/²½�
n²c�r·�³q�µr¸c�³�r·L��qm�¶d±?È½�X±�x¢��rO�,qL¡¶`¾�L®±�Kq�m´k¯L½�L®±n½�� �
±Lz¡È�³q�sK�VyK�°¢®×��µLPX}K½L�KrO×�m�§L��K½,¯Kr¦�L�mK×�eÆ/�K�r¥×��,n/²²¡

LK�L²�×�P�W�¨OL��,eÆ�K�sK�¯L±?�r�±�mq´¾��LO�eÆ�K�/��K³È�n/}LP±���OL/��L/O�K½¶/¢²�
¶Æ��mK´_×�ª?È�qmr�W��´�k½��³�Kn���,¯Lh©L��O¾¯L�È�²¡�¯m´/O�f©L��¶¡�n
��UKo¾r�´·�¶¡�VyK�¯?�sK�¬�K�,°X}Km�f©L��¨®��³�VyK�¨®��¯m´O�f©L��sK½V��UKo
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�n}LO�f©L��,¨L�½�¶±�L�mK´_×�ª?È,����������,�����������-�r/¡�¯?r/�½¬�/²c�mq´/�qm¾°�
±Lz¡È�È�Lr�½n���5��K3o5E 3³¾�3̈��5��7K³ 4n 5z7�4 W�3Å� 7¬4̧ 3©È��3�� 5� 7qÁK�7¬/ 4̧ 8 ±5E�Å3A� 3̄ ´ 4h5ª/ 7�4� 4°/ 7h3±�L 3®8±5E�7K 4́ ©L

/s�qm�m´/}�¶/X�¥�¯L/±?�¶/O�¯´/c�³�-¯³ 4r4�/ 7~3½�8Å�°5¢//3© 3³� 3̄ ³ 4n/ 5z7�4®7 ©K� 4¬4·°¾�²¢�mL/z�n/¾�
È�n²½´¥�r¥�eÆ�K�m´k�L¬½��/}LO�{´·�¶On¾�/©�,n±r¥mL/z��¯L/±?�¶/¡°¢¾�®±È�n/²®¸��
�µr�O�,��������°½K�qm�Kq�m´k�¯L²½K�¶±´¦c�¶¡�eÆ�K��r¥È�n²Xz±Km�³m�r�±�VyK�� �

���/�µmr®/}�n/yL��³�V/}s�°¾®ª/z�r�±�sK�¶¡�¯L±?�È½³q�³m�³��L�±È�n/}�sK�r/�±�
¯L}m´k�Èª®��µn½n²zS�³�¶O�eÆ��¯L±?�¶O�MLzg�È�-n?�c¶¡Kr��{³q�°/½K�L/O�°¾��L²

È�n²XyK´k�n²±L®O�¬©Ly�¶Xym�³m�r·�°¾O�qm�� �
���N¢Wr�¶¡�ÈX}s�ÇL·qL¡È�n±n}���sK�L/½�³�¯L/®½K�sK�«mr�Çr¾¥´ª_�³�µL²¥�¨¾P

�qL¢±K�r·L��qm�¯?�§L\K�³�MLX¡��½rhWÈ�µmr¡��³È�n²X�¥��È®±�Kq�L·qL¡�°½K�L��¬¾/²¡
�qL/¸�K�¶/¡�q´/��¯L/®·�³�m´O�¯L±?�sK�Çr¦½m��L�±�qL¡�°½K�m´k�³�¬¾hª��³�f©L��L�³

�¯L®½KÈ�n±mr¡����K³�qm�³°D��¯?r��n±m´P±È�n½´¥��n¾}LO�µL¥?���L�±�³�mLz��¶¡�¯L²½K
�m´k�eÆ��KqÈ�n²±Km��qL/¢±K�Kq�m´/k�V/}s�ÇL/·qL¡�L½È�n/²²¡��n/²±Kmr¥�mL/z��¯L/²½K

�yrP�È,�������]�,����,������ �
�¶d±?È�¯K´W�K�sK½°�?½¶�r}½¶��L�mK�,mr¡��LP²XyK×�³q�qm�eÆ�K×�s¾°�µqK´®·�sK�

´y×���L²¾°�er��È�,n}�§Lg�¶¢±?�n/z��/��K³È�K/½°�mKr/�K�n²X/z·KrOL/²O� -½°� ,/½ �
eÆ��³�mLz����K³È�qm�¯L¸_�m´_³�mqKm�LK�°¢®�VyK�µn��K×�qm�l~W¾��¯?��qL/cm

¶O�³�µn}�µLPX}K�L_×�z�qm�V¡rg¾r�eÆ����K³È�³q�mLz��¶O×�n±q³?�� �
Kr_K�´WrS�qm�L¸²W�r~O�eÆ�K�¯?r��µL¥n½m�sK�×�L®/y?�ML/X¡�°¾±K´�±È��,Kn/k�°/½m�³

VyK�r½pS�¯L¢K��r��¬¾©L�W?±È��L�¶OÈ�¯³t�K�¶/¡�ms´?��³�°/½m�¯L½K´/~¾S�³�¯KrPL/¾S�r/O
L¾©³K�×�©K¸È�Lz¡�¶®·±È�L®y?�MLX¡�¶O�¶¡±È�¸©K�«L¢gK�³�°¾±K´��³È��µKq�,n/²½´_�Û/z®W

�q´/K�eÆ/�K�¶/O�qmL��³�n±q³?�m³r��¬¾ªzW�ry�qL¥mq³rS�rOKrO�qm�,n²½´TO�Kq��L���³�K´�W
n²Xz·�¯Lhª��>t_�-n²}LO�«mr���¯?r��qmV¡rg�sK�¶/¡�µsKn±K�¯L®·�¶O�L/·�×�Æ/�KgÈ�

��L�mÈ�V¡rg�¶O�,m´}�L·�×�Æ�K�n�gÈ��¶ª®gÈ��r·L/��¶/O�¯?�¯KrP·q�n²c�r·�,mmr¥
n�È�ª��eÆ�KPÈ�¶O�-n²}LO�L�mK�§L\�¯K´²��×�ª��eÆ�K/PÈ��¶/J�lW�Un/}�¶/O�¯L/��L²

http://www.jikm.isca.ac.ir��


�����

 

 

L²�
�¶

´
�²
��

~¡
È½�

n±
K�q
m�m

Lz
��³
�e
Æ�

½
¶~�?½

V�
�Þ 6É
K

�
eL
P�


�½

mt×Ń��
 

�VyK�µn}�ª/��°/h±�L/®±K�K´©L/���qÅK�¼5��K 4³n5z7�4 WÅ�¬4̧ 3©�¨¾��Ko5K�³¯´h���4�¬/4·�¬/¸±K�ÅK
�,n¾²¢±�mLz��°¾s�qm�m´}�¶X�¥�L¸±?�¶O�µL¥r·�-¯³r�~3½Å�°¢©�³�¯³nz�®7 ©KÈ�n²½´¥���L/

¬¾±Kr¥�eÆ�K����,�/®±�Úqm�V/�m�¶/O�¬/·�m´/k�³�n²±Knz��L¸²½K�¶¡�n¾}LO�µL¥?È�n/²²¡�
�µr�O��,��������ª��eÆ�KPÈ�g³q�Û½¾¶�ÆyKÈ�VyK��L®ªz�r·±È�L®ª/z�¶/¢²½K�¬/¢g�¶O�¯

ª��eÆ�K�qKn�r��¨�KÅ�³�Nª��eÆ�K�µK´kL±�µK´k�VyKPÈ�ª��eÆ�K�Kr½s�VyKPÈ��¬/·
¶O�rPL¾S�¯B}�Û½�¯K´²��×�±�³��³r/��¶/O�r/A��Kn/��¬·�³�µn}�er��¯?r��qm/¸È��sK

�VyK�r¢²�O�,q´SLOLOÈ�LW�����,������ �
½/¢È��Z//gLP�sKKqKm×�®·K//¾V��W�qm¾//¾°�p//S�,mL//z��³�eÆ/���Æ//½{r�//½L��«n//�
pS½{r�½ �{sqK�¶�/zª��sK�Z/hO�qm��/ª��M´/ª���n·��L/·V/yK��/krOÈ��n/±n�X�� �

²c�sK�¯Lz±K�¶¡¾°��n·È�LO�³�V/yK�qKmq´/krO/½n�Kr/O×�/yq¾¯n�n/²¡�{Æ/W�¯?�¶/O���L/K� �
//krOÈ�m½r//¦�K�r//O//½°�//®±�¶//¡�n//±mL�X�KÈ�¯K´//W�//�ª��M´//ª���n//·È�Kr//O�Kq×��«L//®W� �
¯Lz±K��r��L·È�mr¡��K½°�n±K½¶~�¬·�¶¡�K½ /²�m�Mr/��qmKqK×�Kr/¥½|��N/©L�V/yK�L/O�,

Pz±�¶ªJzÈ�Kr¥È½�VyK��LPWqK�qm��³rW�LO½^�Kr¥½|��L·×�©¾©KrPÈ�¯L/z±K�qL/¢�K�³��³�¶±KqKn
Kr¥mr�½,¶±L�m½r¦�L_È½�KrO×�r�W½���LO��ª��M´ª���n·È�n/±L�n/·K´l±-�K�sK/½°�³q�

Pz±�µL¥r·È�Kr¥½¯L�rO�mLz�K�³�eÆ�K�sK�«mÈ�,n±q³?�r�W�¶O�L¸²W½��K�sK�m´k/½°��µuK³�³m
n±qKm�¶_´W�� �

±LPÈ�r¢�×�Pz±È�Kr¥½¶±L�qm�,Mr��P/z±È�Kr¥/½¯L�Kq�¶/O�K/½°�´/y�µn±L/~¡�V/yK�¶/¡�
eÆ��³�mLz�×�Kq³×�VyK´k�³�µmKqK�mKr�K�m´_³�mqKn±��qm�,�/�K³�eÆ/��¯L/®·�V/yK�

¶¡�«mr�¯L·K´k�¯?�n²Xz·�³�mLz��¯L®·�VyK�¶/¡�«mr/�sK�¯?�·rS/¾t�/È�n/²²¡���eLP/�

½mt×,��������,������ �
©L�W�wLyKrO�LK¾¬�P±K¾L�¸©KÈ,�L¸²W�}³qÈ�´y�sK�¶¡×�S¾¯KrPL���/grO�,VyK�µn}�µmq³?

VyK��n·K´k�M´zh�¨�LO�,n}LO�¯?��©Ll�¶¡�¶cr·�³n}���� 9�/ 3h7 ©K� 4¬/4¢9O 3q� 4 Þ6ÉK� 4¬4¢5© 3p/3�
K�-¯ 4́� 3r 7�4W�È8± 3B3�� 4§3Æ 8�©K�8Å5E� <� 3h7 ©K� 3n7�3O�K3oL 3®3�½°��VyK�¥mq³rS�Knk�g�qL¾�È��³�L®}x/S�sK�

�g¾V��·Kr®¥�t_È�c¾.Vz��¶±´¦c�xS��g�sK��±Kmr¥sLO¾µn�È�´}½.n���½x±´��,����� �
z�W�qmr¾�²[KÈ�r~�×�K¶±´¦²½�O¯L¾�¶¡�µn}���¶/6�g�V/±L½m��L�/}�¶/¢²½K�qm�n/²²¡�¨BW
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¬©L��MLX�?�n²±L�¶¾¸©K��r/·�qm�¯?�¶��L/y�°¾·KrO�³�,µm´®±�¶�LgK�Kq�°¾s�Ç³q�«L®W�,MLW
�r���V©Æ/��³�¨/�LO�qm��´/�³�¶/XP©K�,V¾±L�g�³��g�sK��Kr�K�xS�-µm´O�L½´¥�¯Ls�³

VyK�È¸©K�ÇKt_�¶O�¯L¥n²O�«L®W�VP�L��³�,n}LO���,¨/�L���l/}�¶±´¦c�,°½K�rO�m´_³�LO
�NP/y�¶/¡�Kq�¨/�LO�,µm´/®±�r/�±��r/��V/yK�Ur/k?�³�L/¾±m�UL/`±�N_´�¶¡�Kq��g

V¡Æ·�VyK�qL¾XkK�.n²¡����©KnP��µL}¾®È,������,��]����,������ �
z�W�qm¾r�®©K¾¯Kt�K½°�O�¶±´¥¾¯L�Knk�¶¡�µn}È½�On/W�¶¡¾r��,V/y³K�V/ynO�q´/K�¶/®·

�g�qL¥mq³rS¾�È�O´Oq�¶¡�ÅLg�³�VyL®}¾V�Kn/·�xS�,VyK��g�³K½V�S�qm/¾³r×��³K�sK
Kn·�¯´c�,Vy³K�¯mr¡�UmLP��³½V�r��µqK´®·½°���¶±�³�VyK��g¾r���mt±�qm�Kp©�,¯?¾r�

,VyK�¨�LO�¯L®·�¶¡��g�c¾t×�·Kr®¥�t_È�KrOL/²O�³�m´/O�n·K´l±�V©Æ��³½,°���/g�sK
³q×�I´y�¶c�¶O�³�µn±Kmr¥È�È�³q½.n�Kn·�¶¢±?�§Lg�³½V�¶®·��V/yK��g�N±L_�qm�{K

c�V©Æ�qm�³¾t×�±�¨�LO�t_¾Vz��LP�LP�È½,������]�,������,�������� �
KrOL²O½°�Wq´��qm�L¸²WÈ�È�¯K´W�h��ULgÆ�K�sK¾f�m½²È��¶/O�°l/y/¾¯L�mq³?��¶/¡

½ �m�V�r�½²È�n}LO�¶X}Km�m´_³�ngK³-�K�¶XP©K½°�/yLyK�¨IL/z�mq´/�qm�L/¸²W�«Æ/¡È�
h��«ÆyK¾f�K�qm�¶¡Krc�-m´O�n·K´k½°�¶±´¥�,¨ILz�sK��r���ªXlÈ��±/¾r��/±�,¯?r/��

rPk�rWK´X�³�rPk�ngK³��´���¶O�Kr�½°����È,�È�¯K´W�¶O�����r�±È�/S�«Æ/yKÈ�mr/O��L/K�
qm�¨ILz��r�È,�jyLS�L·×�²�È�±¾t�L�¡½V�È�n²¡s�-½Kr�¶O�©m¾/yrXym�«n/��¨È��«L/K�¶/O

«´���ń®±�,È�¯K´W�����«L¢gK�¶OÈ��Vym½V�L��K�qm½°�¶±´¥�mqK´�¶/¡�n/¸X`½,°�qm�
K³LX�×�WL�ÆXkK�m´kÈ�VIKr���ÆXkK�,n±qKm�V/yK�§´/P��mq´/�L/·��®·�qm�¶/XP©K°¾�¶/±´¥�

±�¨ILzt¾�pS�¯Kr�±�NgL��UL�ÆXkK�³�UKr�±�L¸²W¶X�r½�È�,m´}��m´k�sK�¶¡�x¡�r·�¶±
r�±×�¶IKqK�È�n·m���eLP�½mt×,����������,���������� �

KrO×�m�eÆ�K�¶±´¥r·,È²½�LOn½�r/PX��VIKr�×�m�sK°/½�p/S�KqV�r½��,¯?�L/O�¯K´/XO�L/W
�sK�Kq�mLz��³�eÆ�r¦½n¢½�®Wt¾¾�mKm��Wq´��qmÈ�±Lz¡�¶¡È�m�L/W�n/²²¡�{ÆW°/½��r/O�Kq

r�W�mKr�K�VyK´k��P�½��L®±,n²½�m,r¦½�m�eÆ�K�¨®��¯?È²½��,V/�q�n/·K´l±�qL®/}�¶O
²XP�eÆ�K�¶¢ªOÈ�Pz±�rOÈ�È½Kr¥�KrO�x¡�r·�¯?�wLyKrO�¶¡�m´O�n·K´k×��eÆ/��m´/k

�Lk�mLz��³È�z¡�³�mqKmÈ�®±�¬·È�n±K´W�m×r¦½�p/S�«n��r�Lk�¶O�Kq{r½�r�W�/½��sK�³K

http://www.jikm.isca.ac.ir��
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n²¡�µpkKD�mLz��³�eÆ���²c°¾�}r¦±È�©L/�W��Æk�¶O¬¾�?r/��«Æ/yK�¬ª/z�§´/�K�³�¯
VyK���eLP�½mt×,���������,������ �

�¶O�¶¡�eLP��¶Æ��r�±�sK�,¶¢±?�¨�Lg°¾�½�r¡�¯?r��sK�¶X�r¥�rO¬½��eÆ/�K�,V/yK
��K³�mLz�K�³È�pS�³�mqKm�m´_³{r½�©Kq´ªS�qL/¢�KÈX/z¾��Kr¥r\¢WÈ/½��P/z±�³È�È½Kr¥��qm
{sqK�µs´g�L²��¶O�,L·×��±È�m´O�n·K´k�³m�¯?��m��ÆkrO/½µL¥n�Kq^/½��¶/¡�,Mr/��qm

²XPÈ�©Kq´ªS�qL¢�K�rOÈXz¾��,VyKr·��x¡L½�·³r¥È�È�n±K´W�KrO×�r�W�,m´k�½�/�LkÈ�
n}LO�¶X}Km�mLz�K�³�eÆ�K�sK��K�qm°½��qm�Uq´� ½�n/²c�¶�L_°½�,È±´/¾ª¾�®±È�¯K´/W�

 ½�r�W�Kq��ª��M´ª��eÆ�K�½�m´®±���mt±�qm�eÆ�K ½��m´/O�n·K´k�¯L®·�,µ³r¥
µ³r¥�¯?�¶¡�m�µ³r¥�mt±�qm�³�VyK�¯?�¯L·K´kr¦½�c�¯?×t¾��m´/O�n·K´k¶/¡�Kr/O×��¯?

µ³r¥�O´ª�¾V�mqKm���eLP�½mt×,���������,����� �

ĄőŞŔČ˨áŞĚ˨ã˨ ˨
·L��sK�mLz��³�eÆ��«´¸�¾¬�L®X½t�g�qm¾¶��r�W½��VyK��K�¶O½°��N/WL¢�qm�¶/¡�L²�

qm�wLyKrO��ªXl½V�L�O�³¾|²�L·×�r�W�NX¢�r·½�È�L®X½t��¯?�sKV/yK�µn/}�¶�r���
´¸��r·�sK�Vyqm�V}KmrOÈ�ª¡�|�±�¶¡¾n×�S�qm�,mqKm�¶�L_�qm¾mrP~��³�r/X¸O�¶/cr·

Vyqm�K�,|}´S�VhW�mKr�K�rW½L��/È�n/²¡�/®·�¶/O�³¾°�LO�q´/�²/½n�/½ �P�W/¾r��³��/ª�
XyqmÈ�m�³�mr¡�¶�r��Kq½r¦�mr/¡�]qL/k�Z/hP�sK�Kq�mqKn±LX/yK�sK�]qL/k�UKr/�±���qm

¢W�sK�¬�K��ªXl�NWL¢Kr¥r\È½�P/z±�³È�Kr¥È/½,�L�/½/²��m´/_³�«n/��¶/O�¨È��m/¾���³
XyqmÈ�O�³�n²Xz·�mLz��³�eÆ��sK¾¯L�È�n±qKm�PX¢�qm�VyK�°¢®�¶¡È,�rA×��eÆ/�

m�NX¢�qm�LK½r¦�¯L®·�mq´�mLz��/�ªWÈ�m´/}��±L/PÈ�r/¢�×�P/z±È�Kr¥½¶/±L��,Mr/��qm
Pz±È�Kr¥½¯L�¶O�Kq�L_È½�mL/z��³�eÆ��¶¡�VyK�µn±Lyq×�Kn/_×�k�mKr/�K�µmKqK�³�V/yK´

mqKn±�m´_³���V/yK�¯L®·�mLz��³�n²Xz·�¯?�¯L·K´k�«mr�¶¡�VyK�¯L®·�eÆ��,��K³�qm
·rS�¯?�sK�«mr�¶¡¾t�È�n²²¡��·L/��qm�L/K¾¬�Æ/yKÈ�?�L/O��OL/��³/½UL�L/²��,¯Kr/�×�

�ª�È�KrO×��W�|/�±�¶/XP©K�¶/¡�mqKm�m´/_³�mL/z��³�eÆ/��«´¸�¾/¾°�ª¡�³�µn/²²¡/¾n×�
³�V}Km�n·K´k�KrO×�r·�´±�m�eÆ�K½²È,�LO½n�rPX��VIKr�×�m�sK½°�pS�Kq½V�r��¯K´XO�LW
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�sK�Kq�mLz��³�eÆ��,¯?�LO½n¢½r¦�®W¾¾t�mKm��È�K´WK�¯½¶±´¦²�O¾¯L��V}KmrO�Vª��¶¡�mr¡
Xg�³È�/Or��N/WL¢�qm�mLz��³�eÆ��µLPX}K��Kn��³��ÆÈ,��°X/}Km�¶/O�mL/�X�K�«n/�
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ƻʮȕ�ƽʮƊŤͳ,�µqL®}����,���-��� 
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MLX¢©K��� �

https://3danet.ir/%D8%B5%D9%84%D8%A7%D8%AD-%D9%88-%D9%81%


�����
��

��

www.jikm.isca.ac.ir��
 

�§
Ly

¬`
²S

,�
µq
L®
}

�
«³
m

,�
¯L
Xz

s�
³�t

¾½L
S

�
��
��

��
�È
SL¾
S

�����

��� �mL�È�ª��,mL}qÈ�rP¡K���OÈ�LW���ǈƺƢ�ŬťźʮƒŤɒ�ƺƱ�Ǉ�ưƛǂƽ�ťǂƣƽǇƅƾ��OÈ�L±� 

��� °¾zgn®h�,È½LP�LP�����������ƭ�ƿŤƇǐƾƹŤͳ�ƋƮŮɕƅ�ƿŘƅƲƹŤ���QLc����¬/����°¾/yqn�¶/�L_
«ÆyK�UKqL~X±K�rX�m�,¬��¶¾®ª��µs´g�� �
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Abstract 
In Saussure's thought, language is a passive and collective, universal 

system of signs, agreed upon by the members of a community, which is 

installed and fixed in their minds like software. The signs of language 

only gain their value, role, and meaning in relation to each other 

within the system, and they are contrasted with one another. 

Therefore, it is not the form, gender, or other characteristics that 

determine the role, value, and meaning of a sign, but the structure, 
rules, and conventions. In fact, it is language that makes speech and 

thought possible by creating distinctions. In this way, the source of 

meaning in structuralist thought is language, which, according to the 

features assigned to it, exists before the speaker and text. This study, 
using a descriptive-analytical method, aims to explain Saussurian 

structuralist semantics while highlighting the shortcomings of this 

approach. The result of the study shows that Saussure�s structural 

semiotic system is like a dictionary, where signs are mechanically 

connected to referents in a closed, collective system, and signs are 

distinguished from one another in a structural order. As a result, the 

word is considered the unit of meaning study, and linguistic knowledge 
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is treated as encyclopedic knowledge. When we consider the word as 

the unit of meaning study, we assume that words have meaning before 

being placed in a sentence, whereas the meaning of a word cannot be 

analyzed independently of the context it is used in, the prevailing 

atmosphere, and the information stored in the memory of language 

users. 

Keywords 
Saussure, Structuralism, Language, Sign, Meaning, Synchrony. 
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º½´¾²P©K�º©Ån©K��
ˬĕùě˨äğŘŎ˨äĠŞķ�˨˨

ŌŦĄğţù˨ĒŰęʭă˨ʲʴʷ�ʳʺ�ʵʳʵʷ˨˨ĖĸĄŊù˨ĒŰęʭăŰ˛˨̡ʵʵ�ʴʳ�ʵʳʵʷ˨˨ŉŘþńŊù˨ĒŰęʭă˨ʲʳʼ�ʴʴ�ʵʳʵʷ˨˨ęùĖħţù˨ĒŰęʭăʲ˨ʴʺ�ʳʵ�ʵʳʵʸ˨ ˨

©K�lª®��
�ᐌᏵߢᎀ፲ƥ�ဖखड़�Ƣߢॶࠪ�ᐌᏼ�ഗ೮ड़ইड़�ഹഞࢀ�ᐌᏦߺ࣍�ᓪᓤƄ�ᐌᏵߢडࢬࡖƄ�॑ᆎऐƥ��ߢ�ᓘᒼखᄕ�मࢍ௺ມ�ဖऐƄ�Ƈߢञ߿ऐƄ�णञ

Ƈࡉߢ࿓౧ഗऐƄ�ऊ࡙ञ�߱डࡖොෘƄ�ƌƄऽࢀƀ�ƣ࣎ߢƍƀ�ᐌᏦߢ�ᓚᅅᆎड़࠭ߥƥߢ�ᓘᓉᆎࡐᆞᅭ�ੇࠠ ƥ�߱डࡖොෘƄ�ƌƄऽࢀƀ��Ƃࠠ࣍� ইߺᓪᓤƄ�Ƈߢञ߿ऐƄ�ƣ
�ƣইࣺ࠭ƥ�ūॱ྇�ࢀࢌཫ߿ञ�Ƣߢॶࠪ�ऊᄖƄƌƥ�ूࡐ߿ऐƄߢ�ᓚᅕ߿௴ຨߢ�ᓘᓉࡿᄕ�ᐌᏦ�ƌෞොෘƄ߿ࡓߢ࣎ߢ�ञƥ࣎ߢ�Ǝƥƌƥߢ�ᓘᓉड�ࡿࡉ࿓Ⴏ
�ơᄖ�णञ�ƌ๚๊ม߿ࡓߢ࣎ߢ�ञƥߢ�ᓘᓉडࡿࡉƥ࣎ߢ�Ǝƥƌƥ࣍�ञ߿ऐƄࡉࢍ࣍�ॳƥ�ƣࢀߡ�ᓸᓤጬጘ�źूࡐ߿ऐƄߢ�ᓚᅕࡐ߿ऐे࣍�Ǝ߿ߢञ�ᐌᏦ

ᓤƍ� ᐆᏸƂ� �ञƥߢ �ᓚᅅᆘᄛߢ ƥƀ� �ቦቴय़�ơᄖ�णञ�॑ᆎऐƥ࣐ߢ ūߢᓘᒠ࠭ࢍߢࡿࡉߢƄƥ� �ƥࡿᄕƄই࣎ߢ �ᆘᅬᓸࡉᓘᓉߢ ��ƣƂ� ū߱ࡿƄইऐƄ� ᐌᏦ
ഗ೮ࣺࡖࢍऐƄƥ�ƈᄨࡖऐƄ� णࣺडஷளƄ� णञ� ऊ߿࿓Ⴏ� ဖऐƄ� ᐌᏼ� ūƇƄക೮᎒᎑� णञ� Ƥऽࢀই࠭� �ൿ൪ߢ ūߺ࣍ᓪᓤƄ� ��ƣࢀߡ� Ƅ࣎ࡪ� ୮ୢᄕƥ

ளƄƥ� ঞᓞቴࡖஷளƄ�ऊࡿࡐ�ƌইࢬইञ�žၪᄽ� ই࣎ƥ�ūߺ࣍ᓪᓤƄ� ই྇�࣎ཫࠠ ইࡉᆘࡐऐƄ� ഹഞࢀ�ᐌᏦ�တ߿ஷளƄ� Ǝॎञƥ�ऊञ߿ߢऐƄࡵऐॺஷ��ƨ ƥࢀࢌߢ
ऐƄࡖखᄨࡉ�ᐆᏸƂ�ū୴ୢ࠭ࢍᓘᒠ�ഗ೮१�ƞ࣎ࡪड़ƄƎጭጘƄ�Ƥ࣍�ဖऐƄ�ū࠭߿ࡖड�ᓘᓆஷளƄ࢛�ॎਜਘ���৷ॉইऐƄߢ१ᆘᅥ�ဖऐƄ�ॄࠝࡐᓘᒝইߢ�ऐƂࡉࣉ

ࠠ࣍�ञƥ߿ߢవ৯࣍�ᄛƥƀࣉ�ऐƄࢌ�ᐌᏦ�Ǝইॎ࣎ࡪ ഗ೮ड़ই१ऐƄࠠ࣍� ইࡉᆘࡐऐƄ�ጦጘிጭጘƄƤ�ጦጘிጭጘƄ�णञ࣍�ड़ƎஷளƄ��ƥᑏᑀ�ຨ�ᐌᏦఇƣ࣍��ߢᄬࡉᆛᅯ
ࠠ࣍�ࡐࣉ�ऐƄࢌߢड़ƄƎጭጘƄࠧጭጘƄ�྇ཫࠧ�ॱࠧব�ƧጬጘƄ�Ɛইञ࣍�ఱ৯Ƅߢऐࡉ࣍� ഗ೮ड़ই१ऐƄࠠ࣍� ইࡉᆘࡐऐƄ࣍�௭ພࡉߢडࡉ१ऐƄ�Ƣߢॶࠪ�ƣߥƄ�Ƈி

ƇிইऐஷளƄƥ��ౚߺञ� Ƣߢॶࠪ�ᐌᏦ�ƥߢञ߿ऐƄ� ക೮ൿൣƥ� ūුම௭ຫኛቴࡉञ�मॷࡓൿ൪ࠑ�ᆎᅲহ� ᐌᏦ�ूࡐ߿ऐƄ� �ण߸�Ƈࠧ߿ᓚᅕߢ
Ƨইࡉᆘᅬ� ��ण߸� ࠠ࣍ ইߺᓪᓤƄ� �ஷளƄ߿ऽࢀ࣍ ƣƥക೮ൿൣƥ� ūတ߿ஷளƄ� �ड़ƄƎጭጘ࣍ Ǝ߿ࡉߢஷளƄ� ᐌᏼ� �ฅቬቴऐƄ࣍ ƣƥഗࠠ߿ࡖ� छᓘᒝࢀߡ� ᑏᑃ� णञƥ
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L®W�LO�¶¡�VyKÈWKt½��¬·Kr��¶¡È�°l/y�¯L/¢K�,n²¡�n±K�³�°X�¥¯n¾/~½��¬·Kr/��KqÈ�n/²¡��K�¶/O°/½�
WrWN¾�n±K�qm�L²��µL¦XyLk�³�¨L�¶~½�VkLy�Kr¥¯L½�c�,VyK�¯LOs×t¾�³�¶/O�¶_´WLO�¶¡È¥v½�È½L/·�
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ŔŎĖńŎ˨ ˨
´¸�È�Ly�¯K´²��LO�¶¡Vk�Kr¥È½�½mL�È�,m´}�¶O�q´���Xz¾¬�[B/W�VhW¾r��¶/¸_K´�{³q
mr�½n//±L²��q´//y´y�³m������������«L�±�L//O�L//·×�L//²�È½�V//yK��¯LOs�q´//y´y�//yL²}È�
I´y¾zÈ�wqm�LO�µs³rK�¶¡�VyK�L·qLX�¥È½�K�´/±u�µL¦~±Km�qm�¶¡/½mKr��mq´/�m´/O�µmr/¡

�qKr��¶_´WÈ�¥¾mr��wqm�L/·qLX�¥È½�³�£r/�sK�x/S�¶/¡×,��qm�§L/y�����¯K´/²��L/O�,
¯LOs�µq³m�yL²}È�´®�È�n±n/}�r/~X²��K/½°�wqm�³L/g�L/·qLX�¥×�r�±/½UL��qm�q´/y´y

±LOs�rA�mq´È�¯LOs�|±Km�³�yL²}È�n/²X�r¥�qKr/��¶/_´W�mq´/�³K�sK�xS�¶¡�VyK� �qm�³K
¯LOs�µq³m�yL²}È�´®�È{³q�n�±�¶O�,�L·×�S¾~¾°�±L/Os�r/A�LO�¶¸_K´�qmÈ�/È�msKmr/S��³
�¨OL��qm¯?�S�Kq�m´k��Lk�{³q�,L·¾mL¸²~�È�n²¡�� �

L�±�¶OL\�¶O�Kq�¯LOs�q´y´yÈ�¶±L~±�sK��r�±�qm�L·È�mq³?�¶¡ �Ung³�sK½ ��Uq´/�
K³?È½��§Km�,��©���³½ �´�W½r�²·oÈ��§´©n�,«´¸���¢~W¾¨�µn}��³m�L/¸±?�qm�¶/¡�n/±K

¶±L~±�¶P²_��L·���©�¶P²_È�´/¸��¶/P²_�³È��XkK�m´/_³�L/O/¾qL×�·L�¯m´/O¾/~X¯L���V/©Åm
XkK¾qL×�³�mKmqKr�×�½ �Uq´��K³?È½�rO�½ �q´�W�/²·oÈ�qm�¨/OL��V/©Åm�/WKoÈ�³�
±³qmÈ(�n®·�sK½r¦�t`W½¶�pSL±½r�n²Xz·��L/®W��OL/��,q´y´y�¶�n�m½t×�¶/¡�/¾¯L�¯L/Os�
��«L�±¶±L/~±�K×�m´/_´�qm�°/·o�¯KrOqL/¡��³�qL/X�¥���µmL�X/yK�¾/²È�³�L®/�±KÈ�sK�«L/�±�

¶±L~±�K×�m´_´�qm�°·o�¯KrOqL¡��K½mL`�È�n²¡yqrO�,È�ª¡�qm�¯LOs�«L�±¾V�¯?�VyK�¶/±�
µqLS�L·qLX�¥×��l}È��qm�³K���K³�qm��SÈ�³½¥vÈ�L·×�s½L²OrÈ½�K/½°�L·qLXkL/y�³�«L/�±È½�

µqLS�¶O�L¸²W�¶±�¶¡�VyK�L·qLX�¥×�mr�×��VL��sK�¶¢ªO�,n±qKn±��ª�W½ �±��L/k�¯L/Os/¾t�
�rWKr�È�n±³q��qL�X±K�³È�m³q��±�r·�qm�¶¡qKmL²��«L×�½V�L�n±´}�� �

¶¸_K´�q´y´y�K×�¨¡�mqKm�¯LOs�LO�¶±Kr¦±��nO½°�L²��¶¡�¶±L~±�L·�>Kt/_K�µn²/zOm´k�K×�
±¾n²Xz�¶¡�r·�½ �¶O�L¸²WÈ½�ªOL�¾V�·mL²�È�¶X}Km�n²}LO� L��qm½¶/z�±L/Os�>Kt/_K�|/�±È�
�¶±L~±��L·½L�µuK³�L·��ª¡�³¾V�±LOs�«L�±È��L·qLXkLy×�¯?�K�,½°�¨¡�VyK�¶¡�©³K´½V�mqKm��

K� >Kt_K½°�¨¡�L±K´WÈ½�·mL²�È�m´k�Kq�¶/±�n/½¯´�´·/½V�/�l}È�,m´/k�¶/¢ªO�n/½¯´�
L�±È�n²Xz·�¶¡�¶O�¯?��ª�W�n±qKm��¶±L~±�L·×�L±K´W�mr�²È½�·mL²�È�K�r/¦�,n/±qKn±½¶/¢²�
qm�½ �V�LO�r�W½��n±´}�³�qm��LPWqK�LO�¶±L~±�L·�³�r�L²��m½r/¦�qKr/��¦O¾n/±r��¶/O�O/¾¯L�
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m½,r¦�r·�L~±¶±�L¸²W�qm��¾V�m½r¦�¶±L~±�VyL·�¶¡�È�n±K´W�mr¡qL¡�¶X}Km�n}LO���sK�x/S
S�¶O�³�q´y´y¾mL¸²~�krO�,³K�m´kÈ�r¢�X�sK½°�V²y��zª�È�´z±Kr�×�K½°��¶¸_K´�{³q
¶±L~±�«L�±�LO�K×�yqrO�qm�Kq�¯LOsÈ�mKn�W×�«L�±�sK�L·×�¶±L~±�K×��¾±L/OsrÈ�¶/O�n/²X�r¥�qL¡��

KrO×�´©�,¶±´®±×�K�w³rXyK½°�{³q�Kq�rO�UL�©L��µq´�yK�XkL²}È�³�«´��¶±KqL¦±�´/k½|�
§L®�K�mr¡�³�½L�¯Å³q�UqLO�¯?�/¦²·r��¨IL/z��´�k�qm�KqÈ���L/}´S�³�n/�¯´/c��

¶O�mrO�qL¡�� �
·K´k�{ÆW�¶KmK�qm¾¬���W�er}�°®��qm�LW�mr¡¾ªÈ�m½µL¥n�¯LOs�XkL²/}È��q´/y´y

¶O�LS�¯K´²�½¶�VkLy�qKp¥�Kr¥È½�³q�,r�L�½mr¢�VkL/y�¥Kr½¶±L�/yL²}L²��qmÈ��mq´/�Kq
·m�qKr��¶_´W¾¬�� �

ʴ˨
ŔőʭĤő˨ ˨
rA�Kq�¶±L~±�q´y´y×�¸_³�³mÈ��r�È�È�S�sK�¶¡�n²¡¾n±´�²Xzz¥L±È�O¾°��§´©n/�³�§Km
VyK�µn?�m´_�¶O��Kn��U´��³K�r�±�sKÈ½�¶O�¶¡�VyK�mL�¨¢}×�©´W¾n�/È��r/·�³�m´/}

L¸W³L�W�qLOÈ½�ªP��qLO�LOÈ�q´�W�LK�,mqKm×�U´��sK�¶¡��mqKm�m´/_³�°·o�qm�§Km���V/OL[
VyK��®·¾°�mL��q´�½��c�]qLk�¯L¸_�qm�m´_´¾L·t×�mL×,��X�³�r\¢X/¾r��,n²X/z·
©³È��q´�W½L�mL��sK�µn}�VP[�«´¸�½��_qLkÈ��°·o�qm�§´©n/��r/A×�V/yK�V/OL[��

±LOs�¶±L~±È�S�¨�Lg¾n±´�²Xzz¥L±È�²c¾°�§Km�³�©´©nÈ�V/yK�¶/¡�n/gK³�¢/~W¾¨�n/²·m�
¯LOs�³�³ngK�¶/�©L��¯L/Os�±/¾t�/È��n/}LO��,q´/y´y����«���,���KrOL/²O�-½°�r/A�¶±L/~±×��³m
¸_³È�S�sK�³�µm´O¾n±´�§Km�³�§´©n�¶¡�r·�³m�²·oÈ�n²Xz·�nS½n�È�?/½n��n/gK³�¯´/c�³
¢~W¾¨�±�¯L/Os�¶/�©L��ngK³�³�¯LOs�n²·m/¾t�V/yK/ª¡�¶/O��Kn/��³�U´/��,È�Km�sK/½µr�

¯LOs�UL�©L��XkL²}È��]qLkÈ�K�-n±´}Kt/_K�q´/y´y�r/�±�mq´/�¶±L/~±�¶/XP©×��mL/¸±�r/·
qKmL²�×�L/·mL¸±�qm�,n/±qKm�m´/_³�¯LOs�qm�¶¡�q´�±L®·�³�VyK×��´/�gÈ�?�³¾/½°�L/·×�
�L®X_KÈ�P·p�³È�Xg�³È���³�°~_�¬yKr¾µr�±¾t�½V�L�È�m´}�K�LO/½°��¶/¡�¬/¸�U³L/�W
¶±L~±�L·×�±LOsÈ�XkK¾qL×�¨P®y�³�L·mL®±��ÆkrO�n²Xz·�L·×�¦²·r�È��K�LO/½°��r/A�m´/_³
±LOsÈ�yLyK�UL¡KrX}KÈ�L��¨OL��³½¶z�K×�L/·mL¸±�LO×��L/®X_KÈ�n±K�qm½¶/~�q´/y´y�S/¾Kn�
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È��³�n²¡È�ª¡�r·�LyLyK�¶¢ªO�,¯LOs�L¸²W�¶±�¶¡�V�¥�¯K´W/¾�5V�qKmL/²�×�Kq�/È�¯K´/W�qm�
N©L��¶�´®`�K×�sK�¶±L~±�L·�¬¸��mr¡�� �

KrOL²O½°�r/A�¶/OL\�¶O�¯LOs�sK�q´y´y×�/²·oÈ�KtX±K�³/�È /�°l/yÈ�´¥/½n��X±qm¾¶/`�,
¶±L~±��µn}�¶X}´±� 5UL®ª¡�LO�L·½L�µuK³�L/·�³�UK´/�K�KmK�µn/}�½¯L/z¢�±¾n²X/z��r/·�³m�¶/_³�
,¶±L~±�½²�È�¬·�«´¸��n/�r/�±�³�¬/·�´/�W½r�K³?�5È/½�µn/}nhX�L/O�K/½°�,«´/¸��r/·�³m�
²·oÈ�n±K�³�´�W½r�K³?È½�¯L®·�U´��mL×�±¾,Vz�¶¢ªO�~�±È�VyK�¶¡�sK�K½°�U´��qm�
°·o�|�±�È�mn²O�� �

¶±L~±�mq´�qm�¨�K�n²c�¶O�¶KmK�qm��L·È�sKmrS½¬�LS�sK�¶¡½¶�L·×�¯LOs�yL²}È��q´/y´y
�qL®}�¶OÈ�n±³q�� �

ʴ	˨ʴ˨
ŕʭŎŞĂ˨ĄēùŞę˨ʭã˨ŔőʭĤő˨ʭŕ˨˨ ˨

¶±L~±�q´y´y�r�±�sK�L·×�¯LOs�XkL²}È�XkK×qL/¾�K�¶/O�n²X/z·°/½��¶/�OKq�¶/¡�L/²�¯L/¾�
´�Wr½�K³?È½�´¸��³È��nhX�¯?�LO�¶¡È�m´/}�¶/�OKq�K×�XkK×qL/¾�V/yK���³KÈ�n/½´¥��

�S×n±´¾��¶¡ ½�´�Wr½�K³?È½��¶O�Kq ½��¨�X��l~�«´¸�È�msLy��{sqK�¯?�¶/O�³
¶±L~±�K×�{K�Kq�L��K�È�n²¡�S¾n±´×�VyK��0LyLyK�¶±L·K´l©m�³�XkK¾qL×����,q´/y´y����«���,���� 

KrO×�yqL��¯LOs�¯KrOqL¡�r¥K�,¶±´®±È,�KrO�,KnXOK�sK×��¶O�µqL}Ks�«´¸�¾,°�¶O�L_×�´/�W½r�
K³?È½���«�s×�¯��´�W�sK½r�K³?È½�m½r¦×,�KrO×��§L\��«�¯×�s���µmL�XyKÈ�,n±mr¡�·¾b�

ª¢~È�·mL²��qmÈ�S¾|�®±È�n?��¶ª®_�³�®±¾t�s½VyLP��¶ª®_�µs³rK�K×�¶/O�q´/��¨/L¡�
�L²�LO�³�VyqmÈ�m´O��XkK¾qL×�¶±L~±�¯m´O�L·×�±L/OsÈ,�¯L/®·��µqL/}K�ÆP/��¶/¡�q´/��,n/}

r//X®¸½°�U³L//�W�L//¸±?�L//O�L//·mL®±�³�¨P®//y�L·×�//¦²·r�È�V//yK��//·¾b�S¾n//±´�//±³qmÈ�³�
q³r�×�K×�¶±L~±�L·×�±LOsÈ�/®±�¨�X�¯L~´¸��¶O�KqÈ�n/²¡�³�K/½°�qm�©L/gÈ�V/yK�¶/¡�
L/·mL®±�³�¨P®//y�L//·×�//¦²·r�È�KqKm×�Wq³r//�È�ª�Kn//gÈ�n²X//z·��//®±��//�K³�qmÈ�¯K´//W�sK�
eÆ��K�mL®±�½L�¨P®y�¯LOs�XkL²}È��XyKµmL�,mr¡��¶¡Krc�½ �·�mL®±¾µL¦d�©LkÈ�±¾V/z�

�¬¡�Vym�³½ �³nO�¶�OKq×�¾¯L�c�³�«´¸�¾t×�¶/O�¶¡�/�¨/®��¯?�¶±L/~±�¯K´²�È�n/²¡�
m´_³�mqKm����,q´y´y����«���,������r��sKÈ�LO½n�¶±L/~±�¶/¡�mr¡�¶_´W��VgL/y�qm�L/¸²W�L/·
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//�KtX±KÈ�q´//K�¯L//Os×�XkK//¾qL×�K³?�Uq´//��r//·�³�n²X//z·È//½�//½L�´//�W½r×��Kq//È�¯K´//W�
L_½t¦½°�m�Uq´�½r¦×�©Lg�qm�mr¡È�L¦²·�,qLX�¥�VgLy�qm�¶¡È��¯KrOqL¡�¶¡/½ �

�¯?�sK�µmL�XyK�¶O��³r}�¯LOsÈ�,n/²²¡�®hW�³�«Kt/©K¾/ªÈ��W�µsL/_K�¶/¡�mqKm�m´/_³/¾¾r��qm
K�Uq´�½°�¶±L~±�mKm�n·K´l±�Kq�L·��K½°�XkK¾qL×�qLP_K�³�¯m´O×�/²·o�rA�¯Lt®·� 5̄ m´OÈ�

K�sK�q³m�¶±L~±�¯´c�³�m´P±�qL�X±È�®�±�r·�V�¥�¯K´WÈ�±L/s�LW�³�VyK�°·o�qm�¶¡È��¶/¡
�W�¯L/¢K�VyK�°·o�qm/¾¾r�,mqKm�/©³È�¶/O��/h�K½¶/¢²�qm��/�K³�qKr/�rO�³��/�h�,n/}�

«Kt©K�q³?�È�m´}�� �

ʴ	˨ʵ˨
ŘŕŰĂ˨ăùėä˨ŗ˨őŗęĕä˨ŐĄģùĖő˨ŔőʭĤő˨ ˨

L²��¶²KmÈ½�½ �¶±L~±�±LOsÈ��y´W�L²�×�m½r¦�¶±L~±�V/yL·�¶/¡�m³n/h�/È�´/}-m�
Krc¶±L~±�¶¡�L·×�±LOsÈ�KqKm×�½ �´·½V�K�mr�²½OL`È�±¾n²X/z���Kr/X�K�³�U³L/�W�³/¾¯L�
½ �¶±L~±�LO�¶±L~±�L·×�m½r¦�±LOs�«L�±�qm�m´_´È�´·�¶/¡�VyK/½V��¶±L/~±�¯?�¶/O�|/lO

±LOs�¶±L~±�r·�³�VyKÈ�c���K³�qm¾t×�m�¶¡�VyK½r¦�¶±L~±�L·×�±�¯L/Os¾n²X/z�K�³/½°�½/²�È�
¶±L~±�mr¡qL¡�rO�¶±�L·�L²P×�±³qm�{sqKÈ�L¸±?�L²P�rO�¶¡×���³¾V�¶/�OKq�K×�L/¸±?�V/yK�

��,q´y´y����«,��������¶±L~±�,rX¸O�UqLP��¶O¶O�ÈyLyK�q´��®±È�´·�n²±K´W½V�±³qmÈ�³�/WKoÈ�
¶X}Km�n²}LO�� �
KrO×��N��¯n}�°}³qÅLO�È�sLO�¯K´W×�¶/O�Kq�^±r�/}�L/�±�¯K´²�È��mq´/�qKmL/²�

mKm�qKr��¶_´W���sK�«Kn¡�r·µr¸�L·×�K½°�«L�±�qKmL²��©KmÈ�V/yK�¶/¡�r/O�©´©n/È��L/_qK�
È�n·m��KrO×��iq�µr¸�§L\�qLX}´±�¨¢}�¶±×�/½L�W´/��5È�iq�µuK³��/©KmÈ��¶/O�¶/¡�V/yK

L±K´W� 5§´©nÈ½�¶O�V¡rg�¨¢} L ³q�rO×�sLO�¶h��×�/��L_qKÈ�n/·m�³�¶/O�/®·¾°�©m/¾¨�
VyK�¶¡�r¥K�¬¥�m´}�È�c�LO�n±K´W¾t�m½r¦×�n²±L�¶Pg�n²�×�L_½t¦½°�m´/}��r/O�/®·¾°�
wLyK�È�c�mr¡�§ÅnXyK�¯K´W/¾t×�¶/¡�qm��´/�k�´·/½V�³�mr¡qL/¡�µr/¸�^±r�/}�
®·K¾V�mqKm�L®W½t×�VyK�¶¡�O¾°�µr¸�q´¡p�³�m½r¦�µr/¸��³�x²/_�¶/±�mqKm�m´/_³�L/·

µr¸�¯?�µsKn±K�³�¨¢}��K�¶�Æk½¶¢²�¶/�gÆ�/È�¯³t�K�m´/}�K�r/O½¶/¢²�/¾¯L��iq�µr/¸
�§Km��¶/O�¯?�V/¡rg�³�¨¢/} L ³q�r/O×��^±r�/}�¶h�/��§´©n/��/·¾b�¶/�OKq�/WKoÈ�³�
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±³qmÈ�K×�m´_³�,mqKn±�µr¸�iq�LW�±LsÈ�È�n±K´W�|�±�mr¡qL¡×�m´k�Kq�K½L/��µmr/¡�³�
q´�g×�qKmL²��rO�³q×�¶h���^±r�}�¶X}Km�n}LO�¶¡�sK�µr¸�L/·×�m½r/¦��S/¾,µmL��/¾,¨�

³«��L®X½t�mmr¥��X±qm¾¶`�O�r©L¡�¶¡�q´�±L®·/¾¯L�/È�n/²¡´·�,/½V�µr/¸��|/�±�¶/O�L/·
mr¡qL¡×�³�¶±�VyK��´Or�qKmL²��«L�±�¯³qm�qm�L¸±?�U³L�X½¥vÈ��¾t½¢È�L¸±?�n/²±L�
,¨¢}�,µsKn±K�¤±q�³������,r©L¡����«��,������²c¾°�L¸W³L�WÈ½�KrO×�V©Åm��¯L/Os�¯m´/O�r/¥
®·K¾XÈ�q³r�×�¶X}Km�³�L²P×�qKmL²�×�¶±L~±�L/·×�V/yK�¯?���q´/y´y�¶/X�¥�¶/O��L/¸²W�sK
r�½��U³L�W�¾¯L�¶±L~±�VyL·�¶¡�È�¯K´W�¶/O�K/½°�¶±L/~±�L·�/½ �mr¡qL/¡�³�/½ �{sqK�

§´h�mr¡����,q´y´y����«�,������� �
/��´/®`�qm�V/}p¥�¶d±?�LO�¶_´WLOÈ�n±K�qm�¶±L/~±�¶/¡�V/�¥�¯K´/W½¶/~��,q´/y´y

¶�©D�K×�L�±�¶O�m³nhÈ�K½,LX/z�±�¶/¡�V/yK�¯L/t®·�³�µn²/zOm´k¾L/·³r×�±L/®X�¥È��³
¦²·r�È�Km�sK�Kq½µr�×�m´_´�³�µmqKp¥�qL²¡�m´k�¶_´W½V�/®±�ML/zg�¶O�Kq�L¸±?È�mq³?�

�Kq�L¸±?�m´P±�³�m´O�³½¯Lz¢���r�È�n²¡��³KsK½°�³q�yL²}�¶±L~±È�VkL/y�Kr¥½¶±L��¨/¡�qm
��OK³q�L®W½t×�Pz±�³È��¾±L¶±L~²�n²®XkLy�³�L·×�¶±L~±�«L�±��¶O�Kq�L·½ �qLXkLy�/²·oÈ�³�
�KtX±KÈ�³�µL¦Xym�¶XzO�³�\²kÈ�³��OK³q�X©ÅmÈ�K×��¶X/}Kp¥��KrX/}K�¶/O�¯L/¦®·�mt/±�¶¡

�³r��VyK�µn}È�µ³r¥�³�n·L¡�L·×��L®X_KÈ,���/OK³q�,Uqn/���/OK³q/¾¯L��³�V/ymKr�
Kr��,Vym³r�½L·n²×�P�¾�È�sLy×�±L�È�µ³r¥�V/yK´k�V¸_�qm�L/·q³LO�³�L/·×���L/k

�L®X_KÈ,�Ur\¡�L²�È½,�z�W¾r×�³�~±K´kÈ�¯m´O�°X�³�L²��³�¢K¯L�¶O�|©Lc�/~¡¾¯n�
±L�È��r�È�µn}�³�Kr�½L·n²×��r�È�³�P�¾�È�sLy×�±L/�È�Kq�mL±/½µn�/È�¥/¾mrKrOL/²O�-½°�

¶±L~±�«L�±�yL²}È�VkLy�X�©�¤²·r��n²±L®·�Kr¥È�/��²�LO�¶¡�VyKÈ�±L/¢¾¢È�§Km��Kq�L/·
�qm½ �«L�±�¶XzO�±L¦®·È�rO�§´©n�S�L·¾n±´�È��qm�³�n±s½ �¬�±�qLXkLy×�¶±L/~±��Kq�L/·
sK�L®X�¬·½t�È�n²¡�� �

ʵ˨
ŏʭýě˨ ˨
�¶�gÆn}�rA�Kq�¶±L~±�q´y´y�¶¡×�¸_³�³mÈ��r�È�È�S�sK�¶/¡�n²¡¾n/±´�²X/zz¥L±È�

¾¯L�/²·o�³m�r/·�¶/¡�V/yK�µn/?�m´/_³�¶O�§´©n�³�§KmÈ�n²X/z·���Kq�¯L/Os�¶/KmK�qm�³K
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¶�´®`�K×�«L�±�¶±L~±�sK�n²��r��L·È�È�L��K���K´W�mq´�¶¡�n²¡×�p/©�³�µm´/O�¶/�L_�K
P\W¾V�µn}�VyK���,q´y´y����«,�������K½°�¶±L~±�«L�±�¶O�L·�´�q��¯?�¯KrOqL/¡�°·o�qm�µ´�©LO

K�¶c�-mqKm�m´_³½°�K�sK�µmL�X/yK�³�°X/�¥�°l/y�§L/g�qm�¯KrOqL¡/½°��¶/c�³�n²/}LO�«L/�±
K�sK�µmL�XyK�LK�,n²}LP±½°�KrO�qLXkLy×�¶/O�qL/¢�K�sKr/OK�³�°X�¥�°ly�/y³¾¶ª��qL/X�¥«L/`±K�

È�¥¾mr²O�-KrOL½°�L�±�¯LOsÈ��®_È�±L/¦®·�³È���L/®X_K�¶/±È���«r/±�¯´/d®·��/�K³�qm�³
qKt�K×�³q�¶¡�VyK×�L�±�,VyK�µn}�N�±�°·oÈ���²È�qLXkLy�³×�³q�µn/}�N�±×�

L��K�°·o×��¶OL\�¶O�¶�L_½ ��¨¡�ª¡¾V��L®X_KÈ�mr��°·o�¶±�³��� �
L®W½t×��¶/KmK�qm�q´/y´y�¶¡/¾¯L�¯L/Os����³�qL/X�¥���L�/½/�¨È�K�,m´/}rWsqL/O�s½°�
¶±L¥³m�L·È½�VyK�¶¡�³K�sK�¯?�KrO×�°}³q�¯mr¡�³�PW¾¾°�nS½µn�±LOsÈ�µr¸O�È�mrO��qLX�¥�

qm���K³�µmL�XyK��l}È�sK�¯L/¥tq�±L/OsÈ�Kr/O×�O/¾¯L�qL/¢�K�/�l}È�,V/yK�±L/¥tqÈ�
�L®X_KÈ�¶¡�¯LOs�Kq�¯LsLy�·mÈ�È�n²¡�³�qKt/OK�«sÅ�Kr/O×�µmL�X/yK�sK�|±K´/W�±L/OsÈ�Kq�
¨¢}�È�n·m��³�±LOs�|±K´W�sK�r¥KÈ�c�¯?�«L®W¾t×�qL/X�¥�0L�r/��¶¡×���p/g�Kq�V/yK
²¡¾,¬��OLÈ��KqÈ�¯K´W�L}�´h±�¶O½¶Xz�K×�L±�¯LOs¾-n�±L/OsÈ��ULgÆ�/�K�¨L/}�L/¸²W�¶/¡
²·oÈ�VyK����,q´/y´y����«,���������/��/�K³�qmÈ�r/A�¯L/Os�¶/¡�V/�¥�¯K´/W×��³�¨/��²

rA�¶¡�qLX�¥��ÆkrO�,VyK��®_�qm�m´_´×���l}�³�¶±ÅL�È�VyK�� �
n±K��OL�½¶~�,q´y´y�S¾|�sK�q´¸��,¯LOs�/·¾b�c/¾t�L/®X½t�±¾V/z�³��¶/O�,L/�r/¢�W
O�sK�§Æ�XyK¾¯L�¯n}��y´W�µuK³�,L·�L¸²W�½ �µm´/W�/OÈ�¨¢/}�³�L/®XL±½t�V/yKKrOL/²O�-½°�� �

//·�Å³K¾b�q´//�W�S¾//~¾²È�K×�m´//_³�mqKn//±�±L[�³//¾L�qLXkL//y�¯L//Os×��¬//·�¶//¡�V//yK� �
_´W¾¶�µn²²¡�qLX�¥�VyK�³�¬·�¶_´W�µn²²¡�¨��W�X±qm�³¾¶`�rA×�/²·o�UKq´/�W��OL/WÈ��³
L®±sLOÈ½�µn²²¡���r�L/¸±?�±¾,V/z�¶/¢ªO�µn±sL/yrO�UKq´/�W�³�L/®W½UKt�V/yK���,q´/y´y

����,«��������������� 

K��OL�½°�m½µL¥n�ªhW¾¨�¦±´¦cÈ��W�³�¯n}�qL¢}?�,¯n}�¶XkLy/¾¾r�¶/O�¯L/Os��¯K´²�
                                                           

1. La langue 

2. La parole 
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L�±�³�qLXkLyÈ�¶±L~±�K×��n·È�¯LOs�¶¡�VyK�LO�wL²}½n��³�³�n²¡�§LP±m¾¶/��¶/O�,³K��¯K´²�
¯LOs��¯LOs�¶O�¶_´W�,wL²}�«L�±��rA�¶¡�VyK×�²·oÈ��®_�³È�r/A�¶/¡�qLX�¥�¶±�VyK×�
�l}È�ª®��³È�VyK��yqrO�qmÈ�LO�¯LOs½n��W¾¾°�L·ngK³×�±LOsÈ�±K´��³¾°�¡rW¾/PÈ��L/¸±?

±LOs�«L�±�¶¡È�¢~W�Kq¾¨�È�n²·m�¥�qKr��¶_´W�mq´/¾mr�/�´W�¶/±�³¾��±L/Os�§L/��KÈ��¶/¡
q´K×��l}È�n²Xz·��®·�qm�³�µ³Æ�O¾°�¯LOs�qm�q´y´y�LXyKq�yL²}È��|/�±�rO�L¸²W�m´k

½L�W�Uq´�B¡¾n�È�m�«´/ª��¶/O�Kq��Kn��³�U´��¶�©L��³�n²¡½r/¦�qKp/¥K³�/È�n/²¡,�
KsK½°�³q�Km�sK��Kn��³�U´�½µr�¯LOs�UL�©L��XkL²}È�n²Xz·�]qLk��r/¡o�¶/O�«sÅ�¶XP©K�

�ªW�sr��¶¡�VyKÈ�¶O�¯LOs�sK�³K�¶±L~±�«L�±�¯K´²��¯LOs�|/±Km�,L/·�/yL²}È�¶/O�L/¸²W�Kq��¯K´²�
½¢È�sK�¶kL}�L·×�¶±L/~±�|/±Km�/yL²}È�/�qKr/��¶/_´W�mq´/È�/~±Km�,n/·mÈ��sK�¬/�K�¶/¡

¯LOs�yL²}È��³�V/yK¶/O�¨/L¡�q´/��P�¾/�È�¶kL/}�r/·�¶/¡�V/yK�K×�¶±L~±�sK�/yL²}È�LO/½n�
r�±½¶�K×�¶±L~±�LO�NyL²X�·LÈ½��LO�¶¡L¸±?�n}LO�¶X}Km�VyK�¶_K´�� �

ʶ˨
ʭ˙ăŰĜ˨āʭĸŊʭİŎ˨őʭŎěęĕä˨ěù˨őʭŎĜ˙ŕä˨ŏʭýě˨ ˨
K½°�/�qKr��µmL�XyK�mq´�¯?�¯KrOqL¡��y´W�¯Ls�§´��qm�¯LOs�¶¡�rAÈ�¥/¾,mr��ULn/�
[BW¾r�W�³B±�³�¨K´��r[¾L·³r×��´²XÈ��³�µmr¡�¬·Kr��¯LOs�rO�KqL¸±qm½V��W�¶/O�r`²/¾¾r�³�

§´hW�¯?�È�m´}��²c�¶O�q´y´y¾°�[BW¾r�W�³B±Ls�UKr[È�}L±�UÅ´hW�³�¯LOs�rOÈ��L¸±?�sK
qKr�K�mqKm� 

�¯LOs��L·�«���W�¨/K´��r/OKrO�qm�m´k�sK��L�m�qm/¾¾r�K�³�n/²±K´WL±/½°��W�¶/O�r/A/¾¾r×�
ª¡��OK³q�qm�«³KnÈ�¾¯L�§Km�§´©n�³�L·��L·�¶±L~±�L·���r`²È�m´}��·¾b�©L\È�®±È�¯K´W�

K�¯?�qm�¶¡�ms½°��¶�OKq��¶�OKq¾¯L�§Km�³�§´©n��¯L®·�m´}���g�µm´O�KnXOK�qm�¶¡�¶±´¥��
�«��K��r��¶O½¶¢²�L®}�/½ �s³q�±L/OsÈ�Kq�/yLW¾x�²¡/¾,n�Kmr/�×�¯?�s³q��/OK³q�K/½°�

,¯LOs��y´W��L®X_K�¯KrOqL¡�,¯?�qLcm��W¾¾r�n²·K´k�n}��L/_�L/W�¯LOsÈ½�/È�n/±K´W�qL/¸�
m´}�¶¡�qm�r_½¯L�n}LP±����,q´y´y����«,�������� 

È�´/¸��L/O�¶±L/~±�¶/�OKq�¶/¡L`±?sK�V/�¥�¯K´/WÈ�¶/�OKq�mqKm�µqL/}K�¯?�¶/O�¶/¡�K×�
XkK¾qL×�·�³�VyK¾b�WKo�³��³r~L±�rAÈ�K×�±¾Vz�KrO�LW�msLy�«tª�Kq�L�¶¡×��¶/O�µqL/}K
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´¸�È�¶±L~±�sK��Lk�K×��¾°�/²¡�µmL�XyK¾¬XOL/[�r/A�¶±L/~±�,È�±¾V/z��³¶/O�¨/L¡�q´/��
�W¾¾pSr½r�³��OLW�s¯L�-V/yK�/®·�sK¾°�±�³q/¾t�/½ �¯L/Os�,�L/k�qm�µq³m�L/·×�qL/W½lÈ�

,�ªXl�È�n±K´W�µr¸c�L·×�W³L�XÈ�¶O�m´k�¦O¾mr��µuK³� µL/¥�L/·×�/½ �,¯L/Os�qm�§´/��
,¯Ls�qLcm��W¾¾r�È�-n±´}�µL¥�µuK³�K×�V/OL[�¶/¡�qm�¶X/}p¥�µqL/}K�¶/O�´/¸�È��L/k�
,V}Km�¯´²¡K�¶O�´¸�È�m½r¦�µqL}K�È�n²¡�/Xg�µL¥�³È�qLXkL/y�r/�L²�×�¯LOs�±�L/·/¾t�

�§´hW�{´lXymÈ�n±mr¥��K��/h�¶O�,¯LOs�xS½¶/¢²�¶/O�/�¶/X�r¥�qL¡È�,m´/}���/y´W
�W�¶O��³r}�,qLX�¥¾¾UKr�qnW½`È�È�n²¡/�r��sK�LK�-È�/®·¾°�´S/½LÈ½�³�qL/W½lÈ�¯m´/O�

¶±L~±�Z�LO�È�m´}�LW�yqrOÈ�qLW½lÈ�¯?�®·K¾V�rX®¡×�¶X/}Km�n/}LO��K/½°���K³/¾V�¶/¡�
¶±L//~±�qm�§´//��¯L//s�mq´//�§´//hW�qKr//��//È�¥//¾mr�³�r·´//_×�V//OL[�³�Å½�X//¾r�±¾,V//z�
¯LOs�wL²}�Kq�rO�¯?�È�mqKm�LW�Vym�¶kL}�qm�¬¡�K×��³�¯L/s�r/�²��sK�m´/k�UL/�©L��sK
qLW½j�¬~c�}´SÈ�yqrO�¶O�³�µmr¡È�¶±L/~±�L·×�±L/OsÈ���/OK³q�³L/¸±?��L/O½n/¢½,r¦�¯³n/O�

¶_´W�¶O��W¾¾UKr�K½mL`�µn}�qm�§´��,¯Ls�OmsKmrT� 

�K½°���K³¾V�¶¡�¶±L~±�XkK¾qL×�³�½L��0LL®W��mL�WÈ�VyK�¯?�qL/W��/ª�X�Kq½j�/È�msL/y�
²d®·�LK¾°�nO½°�¶±L~±�¶¡�VyL²��±�L·¾sL��¶O½ �yqrOÈ��¾qL/Wr½lÈ�n/±qKm��K/½°��¶ªJ/z

¶O�¶¡�qn�±?��r�±È�nyq���L²X�±�L®±¾Vz��L`±?�sKÈ½�·�¶±L~±�¶¡¾b�¶Xz·�Kt©KÈ�K×�mqKn±�
¶¡�L²O�n}LO�rO�L_×�m´k��LOÈ�,n±L®O�LO½n�¯?�¶O�Kq��¯K´²�½ �}È>�¶�OKq�K×�³�qm��LPWqK�LO�
S¾L·n±´½|�LO�m½r¦�¶±L~±�L·�mKn®ª��mr¡��¶�OKq�L·×�¯?��PWr�³�NyL²�L/·È½��¶/¡�n²X/z·

�qm½ �¯Ls��¾°�¨�Lg�È�n±´}����,r©L¡����«,������� 

KrOL²O½°���K³�°Xz±Km¾UL�qLW½lÈ�/Os�L/O�¶¸_K´�qm�¯L�«L/�±��®·K/¾V�±Kn/²cÈ�,mqKn/±�
¶¢ªO�q�¶�OK³¾¯L�¶±L~±�®·K�¶¡�VyL·¾V�mqKm� 

¶O��q´y´y�r�±�®±È�¯K´W�{sqK�«L/�±�L/O�/��VgL/y�qm�L/·È�¶/z�±�{sqK�«L/�±�³��qm�L/·
±L//s�VgL//yÈ�¶//O�´�q�n//}�¶//_K´�¯L//t®·�����,q´//y´y����«,��������UL//�©L��Kp//©�-

¯LOs�XkL²}È�LO�¨�Kng½n��Kt`�q´h�³m�qm¥�Uq´�¾mr���q´h�±L/t®·È����¨/L��¶/¡
                                                           

1. synchronic 
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qLW�UÅ´hW�³�¯Ls½lÈ�¯LOs�Kq�qm�UL�©L��±LOsÈ�mq´�¶_´W�qKr/��/®±È��q´/h�³�n/·m
�±LsqmÈ���qLW�UÅ´hW�³�¯Ls�¶¡½lÈ�±�Kq�¯LOs¾t�¯LOs�UÅL��qm�¨kKm�XkL²}È��m´/k
È�n²¡� ²c�³K�r�±�sK¾°�L®W½t×�¯LOs�UL�©L��qm�XkL²/}È�L/®W½t×�mr/P·Kq×�³�q³r/�×�

,VyK�Krc±K´��¶¡¾°�±L/t®·È��/¾r�±K´/��sK¾°�±L/sqmÈ�n²X/z·��L/¸±?��±K´/�¾°�±L/t®·È��
´®�È�n±K©³�,È�±K´�¾°�qm�±LsÈ�t_�ÆL¡È½�³ �L�WKÈ��n²Xz·��,q´y´y����«���,��³���� 

¯LOs��wL²}È�n±K´W��W/¾¾UKr�¶±L/~±�L·×�±L/OsÈ�qL/W�§´/��qm½j��Kq/yqrOÈ�n/²¡��¶/O�³
�¶O�Vym�eÆ��K�UL�©L��±LsqmÈ���³�n±tO½L�È�n±K´W�mL±�Kq�¯Ls�r�²�½µn��¶O�³�¶X�r¥
��OK³q�¶�©L�¾¯L��¶±L~±��qm�L·½ ���³¾V�/}L±�UÅ´/hW�³�¯L/s�sK�]qL/k�³�VOL[È��sK

�UL/�©L��¶/O�Vym�eÆ��K�¶O�³�msKmrTO�¯?�±L/t®·È���n/±tO)³r/®ª�×��sK�¨¢/~X�¶/¡
U³L�W�¶�´®`�L·×�VyKqKmL²����L®·�,LK�̄��K³�°X/z±Km�,V}p¥�¶¡�q´�/¾UL�qL/W½lÈ�

�¯LOs�LO�¶¸_K´�qm�«L�±��®·K¾V�±Kn²cÈ�,mqKn±�¶¢ªO�q�¶�OK³¾¯L�¶±L~±�Kr/O�¶/¡�V/yL·×�
¯LOs�®·K�wL²}¾V�mqKm ¯LOs�¶¡�n²c�r·�LO�wL²}½n�±Lsqm�¶d±?�¶OÈ��³�¶X/}Km�¶_´W�VyK
±�sK¾L·³rÈ½�[BW�¯LOs�rO�¯Ls�§´��qm�¶¡¾r�¯?�³�¶X}Kp¥��W�Kq¾¾r�µmKm�n}LO�µL¥?�n±K� 

ʷ˨
×ŞĄĠä˨Ăēʭğ˨ùĚáäŰ˨ ˨
L/}½n�³�¶/O�WqL/P�È�¯K´/XO�¨/L��ª/�KÈ�³q×�/±Kmr¥È�/yL²~±LOs�sK�q´/y´yÈ�qL/W½lÈ��Kq

VkLy�Kr¥È½�¯LOs�XkL²}È�Vz±Km�³K��/�´W¾f�K½¶/¢²�L/²P×�VkL/y�Kr¥È½�¯LOs�XkL²/}È�
LO�Kq�q´y´y½n�±LOs�q´Xym�qmÈ�r/A�¶/¡�mr/¡�´`X/z_×�±L/t®·È�mq´/�³�µm´/O��¶/_´W

�,Vy³K½²�È�q´Xym�±LOsÈ�¶¡�²XPÈ�rO�¶�´®`�K×���K³�sK¾UL�±Lt®·È�qLXkLy×�VyK�³�
sK®±�¯LOs�q´Xym�¶¡L`±?È�n±K´W�/�OK³q�¨L/}È�«L�±�sK�¶/¡�m´/}�L/·×�qL/W�U³L/�X½lÈ�

�Nz¡È�,n±´}��§LP±m�q´y´y�¯LOs�yL²}È�qLW½lÈ��®±È�L��¶/¡�V/yK�n�X��³�m³q½¶/z�
UL�©L��±Lt®·È�¯LOs�L�Kq�sK�UL�©L��±LsqmÈ�ª�XzÈ�OÈ�±¾sL�È�·�³�n²¡¾b�±¾sL×�¶/O�
UL�©L��¨�Xz�±LsqmÈ�±¾Vz�� �

                                                           
1. diachronic  
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VkLy�Kr¥È½�©³K¾°�´y�sK�qLO×�´©�m´ª¡×��r��wKrXyKÈ�n/}��n±K�³K½¶/~�q´/y´y�Kq�
VkLy�Kr¥½¶±L�L±¾n��qm���K³��m¾rX��¯?�VyK�¶¡�¶X�¥�m´/}�n±K½¶/~�L/·×�s� q´/y´y¾¶/²�
¨¢}�¥¾r×��´±È�r�±½¶�yL²}L²�È�µuK³�L·È½�VkL/y�¶¡�n}�L±�Kr¥/¾µn�KqKm�¶/¡�n/}×�
¶�©D�L·×�³½µv�m´k�VyK�¶¡�¯?�m�sK�Kq½r¦�yL²}L²�È�L/®X�L/·½t�/È�n/²¡��Kr/O×��¶/±´®±

È�ªhW�¶O�¯K´W¾¨�¶�©D�K×�L/²��¯?��OL/��¶/¡�mr/¡�µqL}K×�/½ ��µuK³�¶/Or¥��LS�r/O/½¶�
¶�´®`�K×�¶�©D�sK��L·�qKn±LXzS�LSqL¸c�V}´¥��³�qK´k�����ªhW¾¨�È��,m´}½L��¶/_´W�¶/O

´¸���O³q�¶OÈ�L²��¬·�sK�¬�KÈ½,�L²��mL�WÈ½,�L²��§´®}È½��³�����¶¡�mr¡�µqL}K/¾¯L�
·L�¾¬�µuK³��³�VyK�qKr�rO�L·½L�µs´/g�¶/O�¶/_´W�L/·×�µuK³�L/·È½��¯KqKn±LX/zS�n/²±L���¶/¡

¶�´®`�K×�µuK³�sK�L·×���³�NyK�,¯Lz±K�,¶Or¥�n²±L������Kq/�rO�qmÈ�¥/¾mr�¶/¡�r/·�«Kn/¡�
�mL�È�Kq�qm�¯L¸_�]qLk�sK�¯LOs�mq´�¶_´W�qKr��È�mr¡�µqL}K�n·m�� �
¶O�´�q��¶�gÆ�¶�Ækn}�¶±L~±�q´y´y�¶¡�K×�¸_³�³mÈ��r��KqÈ�S�sK�¶¡�mr¡¾n/±´�

²Xzz¥L±È�¾¯L�m´O�µn?�m´_�¶O�§´©n�³�§Km��Kn��U´��³K�r�±�sKÈ½�¶O�¶¡�VyK��¨¢}
mL×�©´W¾n�È�´}U³L�W�qLO�r·�³�m�L·È½�ªP��qLO�LOÈ�q´/�W�L/K�,mqKm×��qm�U´/��sK�¶/¡

�mqKm�m´_³�°·o�§Km��VyK�VOL[���Kn��L·×�c�]qL/k�¯L¸_�qm�m´_´¾L/·t×�mL/×�
n²Xz·�³�q´�W�½L�«´¸��VP[�µn}�sK�L¸±?�qm�°·o��§´©n��µqK´/®·�L/O�©´©n/È�qm�°/·o�

S¾n±´�mqKm��S¾n±´�²Xzz¥L±È�§Km�³�§´©n�Kq�L~±¶±�¯LOs�L±¾n�¶¡�ngK³�¢~W¾¨�n²·m�¯L/Os�
³�ngK³�¶�©L��¯LOs�±¾t�VyK��¶±L~±�³m�¸_³È�µm´/O�³�sK�S¾n/±´�§Km�³�§´©n/�¶/¡�r/·�³m�

²·oÈ�n²Xz·�nS½n�/È�?/½nKrOL/²O�-½°�Km�sK��Kn/��³�U´/�/½µr�¯LOs�UL/�©L��XkL²/}È�
KrOL²O�-n²Xz·�]qLk½°�¾¯L�¢�W�qLX�¥�³�¯LOs¾ �L�½±�r/O�L/¸²W�³�µn/}�¨�|/�/½L��Uq´/�

WB¡¾n�È�m�«´ª��¶O�Kq��Kn��³�U´��¶�©L��³�n²¡½r/¦��mr/¡�qKp/¥K³KrOL/²O½°��V/©Åm
±LOs�¯³rOÈ�±LOs�¯³qm�V©Åm���±�¶OÈ��qL²¡È�m³q�� �

ª�K�q´hÈ�VkLy�Kr¥È½�K�¶O½°�/rO�µmLy��´�´È�¶±L/~±�¶/¡�mmr/¥�L/·×��qm�¯L/Os
�¯³qm�qm�L/¸²W�³�¬/·�LO�VPz±/½ �«L/�±�V/yK�¶/¡�{sqK�³�|/�±��L/k�m´/k�Kq�S/¾Kn�

È��qKr��¬·�LO�¨OL�W�qm�³�n²²¡�È¥¾n/±r��¶/O�WqL/P�È�L/¸²W�,qLXkL/y�n/�K´��³�L/·mKmqKr��
n²Xz·�¶¡��³¾¶��³�|�±�L��K�³�KrOL²O½°��W�Kq�L¸±?�{sqK¾¾°�È�³�x²/_�,¨¢}�¶±�n²¡����

http://www.jikm.isca.ac.ir��
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�³�L¸±?KsK½°�³q��{sqK�§´hW½ ��qm�´��½ �m�¶/O�¶XzOK³�¬·�«L�±½r/¦�L/��KÈ½��V/yK
qm�¶¡�n²Xz·�q´¡p�«L�±�qm�´���¯?�LO�VPz±��XgÈ�K�°Xz±Km½¶/¢²�´/��×�/���L/kÈ�
Kr��¶c½n²�½L�Kr�½L·n²È½���³¾V���´�³¾V�/ª��È�[B/W�mqKm�Kq�m´/k¾r×�/}sqK�qm¾OLÈ��¯?

mqKn±�´����sLO�§L\×�O�r�Lk�¶O�Kq�^±r�}¾q³L½n��qm�K½°�sLO×�r¥K�mr�×�qm�±¾¶®�sL/O×�
^±r�}�¶O�¶h���^±r�}�µL/¦±�,n/²¡�/O¯³n�K½¶/¢²�«sÅ�n/}LO�n/±KnO�r/·�µr/¸�/�È�¶/c�

Kr�½n²×�¶O���´¾XÈ�¶¡�¯´²¡K�qm�¯?�qKr��mqKm�yq¾µn�,VyK�¶O�XgKqÈ�/È��³�n/±K´W¾,¶/��
|�±�³�{sqK�¯?���´/�³�¯?�mr/¢ª®��r/O�¬¡Lg�n�K´��¶O�¶_´WLO�Kq¾XÈ��L/O�VP/z±�qm�¶/¡

m½r¦�µr¸�l~W�mqKm�L·¾��n·m�� �

ʸ˨
Ě˨Ą˙ŖŎŰŐ˨Ě˨ĴőŰŔ˨ʭŕã˨ğʭŒģʭŒĸŎä˨ğĂēʭ˨ùĚá˨ ˨
r�±½¶�¯LOsKr��L²�È½�P�¾�È��K��OL�½°�r�±½,¶�ªhW�¨�Lg/¾¨�¶/�©D�K�5×�µuK³�K×��Kq��L/k
È��´±�¯K´WÈ�r�W½��L²�È½�sK�¯?�Vz±Km�³�KrO×�L·qÈ½�sK�krOÈ�¨ILz�n²±L�¨zªzW�³�

q³m�³�����qm�²c¾°�ªhW¾ªÈ�LO½n�L·ngK³×�±L¸_È�m´_´�qm�¯L/Os�P�¾/�È�Kq�mq´/�¶/_´W�
qKr��·m¾¬�¡¶�sK�·L�¾®È�±L¸_È�qKmq´krO�n²Xz·�³�qm�L®WÈ�¯LOs�L·×�P�¾�È�µuK³�L/·È½�
n±qKm��KrO×�·L��§L\¾¬�§Km�rO�,°�,´W�,M´k�,nO�,£qtO�, c´¡�r¢��,¯mr¡�°Xz±Km�

³�����qm�L®WÈ�¯LOs�L·×�P�¾�È�KqKm×�µuK³�L·È½�rX¸O�³�n²Xz·½°�t¥½¶²�KrO×�r�W½��L/·×�
L²�È½�µuK³�L·×�¶¡�¶±´¦±?�,�q³m�qLX�r¥½L�´/~±�¨zªzW½,¬�n²X/z·��/�r��sKÈ�¶/�©D�L/·×�
L²�È½�¯L¸_�WKq´/�W�¨/�K�qm�§´®}È�/²·oÈ�mL/��sK�«mr/�¶/¡�n²X/z·½��m´/_´�qm�

¯L¸_�qm�°·o�n±qKm�¶±�m´k�¯?�mL�½��³�qm�½ �¯LOsKr��L/²�È½�P�¾/�È�mq´/�¶/�©L��
qKr//��¶//X�r¥�³�]KrlX//yK�//È�//����¯L//~XPyL²�n//²c�r//·�,n±´//}È�S�³¾//~¾²È�±¾V//z�³�
�´W¾��L·È½�y³�¶O�¶¡¾¶ª�K½°�¶�©D��¶�r��L·È�/�«´/ª��L/�k�³�¯´s?�LO�m´}È��-m´/}
KrOL//²O½°�//²c¾°�ªhW¾//ªÈ��ªhW//¾¨�¶//�©D�K×��¢�W�wL//yKrO//¾ �±L//Os�|//±KmÈ��|//±Km�³

Km½¹r��qL�®©KÈ��´±�³�VyKÈ�yL²}L²�È���K³�³�Kr¦±Lq?/¾V�r¥/½t�L/®W�¶/¡�V/yK½ªÈ��¶/O
mL��¶�©L�½��mqKn±�� �

r�±½¶�yL²}L²�È�´¸�È��K�qm½°�r�±½¶�²��¶�©L��ngK³�¶¡È��VkL/y�rO�,VyK�µuK³

http://www.jikm.isca.ac.ir��
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´¸�È�WB¡¾n�È�¯?�¶¡�m´}�mKn�W�sK�¨¢~X�Kq×��¶�©D½L�±L¸_�¶©´�È�WKo�¶¡È��¯L/z±K
�n²Xz·�Xzl±È�´¸�È����r�È�/È�n/²¡��/¾¯L�|/lO�L/·×�´/h±×�L/²��³È½�¶/�OKq�K×�
²Xzz¥L±È�µsLy�n²cr·�,VyK�qKr�rO�L·×�´h±×��´W�sK¾f�yL~±K³qÈ�XkL²}È�qm�¶/�©L��

²�È�¯K´WL±�n²Xz·��¯KqKn�r��K½°�r�±½¶�VkLy�´¸�È�Kq�h�yÈ�sK�¯LOs�/È��¶/¡�n/²±Km
Kn_�¯?�qmÈ½�±LOs�|±KmÈ�Km�|±Km�sK½¹r��qL�®©KÈ�VyK�µmLX�K��L�WK�� �

r�±½¶�yL²}L²�È�Å³m½¶�K×��K�¶O�¯ÆIL�½°�r�±½¶�K�m´_³�LO�n±n�X�½¶¢²�m±LOs�|±KÈ��³
Km�|±Km½¹r��qL�®©KÈ�©³�,n²Xz·�Kn_�¬·�sKÈ�´¦X�¥È½��¶�r�³m¾¯L�¬/¢g�L¸±?�V/yLr���

KqKm�¯L//z±K�|//±Km×�Å�³m//½¶�V//yK��L//²��Uq´//�È½�´//¸��VkL//y�³È��Å//½¶��Uq´//�� �
L²�È½�~±KmÈ�±LOsÈ�/�´W�¨L}�³�VyK¾UL��/X�©�¤/²·r�È�q´X/ym�UL/�Æ�K�µ³Æ/�O×�
µuK³�L·×�È�Å�LK�-n}LO½¶�´/¸��VkLyÈ�WL/�Æ�K�L/OÈ��/¾r�±L/Os�|/±Km�sKÈ��qL¡q³r/y
mqKm��K��OL�½°�ªhW¾,¨�L²��Uq´�È½�/½ �KqKm�µuK³×�¶/�©D�L/·È½��VkL/y�L/O��PWr/
´¸�È�VyK�¯?�� �
r�±½¶�µuK³�L·×�Ks½~È��_¾t®�Xy´SÈ�½¢z�´È�L/²��n/²c�¶O�µqL}K�sK�xSÈ½��¬�²//½L�
��²È�q´��§LP±m�,×�sLy×�L·´¦©K×�K½°��´±�n²c�L²�È½�m´O�³�KrO×�K½°�q´�²��´/±È�

NzcrO�qKp¥×�³q×�µuK³�S�qm�Kq�L·¾|�n²X�r¥��L¸±?�qm�NzcrO�qKp¥×�WL/�Æ�K�m´kÈ�
KrO� Kq×�½ �µuK³�qm�r�±�È�¥¾n±r�¶/¡�n/²±K´XO�·L/�¾¬��/ªXl�µuK³�Kq�r/O�N/zg�qKr/��
°X�r¥�qm�¶ª®_�«´ª��n²²¡�� �
r�±½¶�|�±�L·×�µuK³�L·È½��K��OL�½°�r�±/½,¶��qm/²��¶/�©L�È�´/¸��¶/�OKqÈ�/½ �� �
m�LO�µuK³½r¦�L·ngK³×��¯LOs�µuK³�|�±�L·È½���qKr��µmL�XyK�mq´È�¥/¾mr��´�/�×,�����«�,

������������� �

ʹ˨
ʭğęʭőäŰ˨ʭŕã˨ğʭŒģʭŒĸŎä˨Ăēʭğ˨ùĚáŰŔőʭ˨ ˨
¯LOs�wLyKrO�yL²}È�m�³�q´y´y½µL¥n�VkLy�Kr¥È½��³�V/yK�¯LOs�L²��µL¦XyK´k�³�¨L�

                                                           
���³q½,mKn�,��³�c¾,t�z¾,r�,�r��³½¥vÈ,�qKn��� �
���µuK³�K×��Lk�qm���´¾V�L·�³�V�LO�L·×��ªXl�±L�È��ªXlÈ�Kq�r·L��È�n²¡���
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¶O�¯LOs�«L�±�¯K´²��¶±L~±�K�5×�²·o�µn}��KtX±KÈ,�L�±È�/�®_È�³�±L/¦®·È���¶/±�L/®X_KÈ��³�
«r±�qKt�K×�VyK�¶¡�³q×�°·o�N�±�µn}�V/yK�¶/O�UqL/P���m¾�/X/��²� 5«L/�±�¯L/Os�,rÈ�

³q�µn}�N�±×�L��K�°·o×�¶O�¶�L_��¶OL\½ �VyK�¨¡��WqLP��r·È�²XPÈ��³�n/�K´��r/O
±LOs�UL±L¢KÈ��LkÈ�L/²��UL±L¢K�sK�³�VyKÈ½�/�Xm 6n×�X/z·�¶/¡�V/yK�qKmq´/krOÈ�

�¯LOs�sK�Kq�m´k�¶X�r¥�·L¥?�sK�¶±�³�n±KÈ��°WL/�n���³�nS½n/±q³?nË�°X/���K/½°��UL/±L¢K
L²�È½�¶X/}Km�m´_³�°WL�sK�¨P���g�qm�³�n±K¾V/��/y�°WL/�r/O¾µr��n/±qKm���¶/O�L/¸²W�°WL/

� ®¡L¸±?�È�n±K´W�O¾n²½n~�´²O�³½nz��VkLy�OmK� 5°X�¨¾ª�W�LO�¯L½Kr¥È��¶O¶�´®`�K×��sK
L¾±m�qm�µn²z½´±� 5|�±�V¾®·K�,L·qLXkLy×��n/±mr¡�¤/±r®¡�Kq�°X/KrOL/²O½°��qm�µn²/z½´±

¶O�°X�³�V�r¥�qKr��¶¾}Lg�L¸²WÈ½�VkLy� 5̄ Kn�X²�¶_´W� 5̄ ´±L¡�¶O�¨½nPW�n}�Kr¥�� �
¶±L~±��n±K�qm½¶~�¶�©D�,q´y´y�K×�L�±�¶O�m³nhÈ�K½,LXz��V/yK�¯Lt®·�³�µn²zOm´k

±�¶¡¾L·³r×�X�¥±L®È�¦²·r��³È�Km�sK�Kq½µr�×�m´_´�³�µmqKp¥�qL²¡�m´k�¶_´W½V��L/¸±?
®±�MLzg�¶O�KqÈ�mq³?��Kq�L¸±?�m´P±�³�m´O�³½¯Lz¢���r�È�n²¡��²XÈ�K�sK�¶¡½°�¶±L/~±��L·
±�¶X�r¥�¨¢}¾t�®·�LO¾°�³q½mr¢�/O�¯?�¶/�©L��³�V/yK�¶/�©L��³�Z/hO�mq´È�¶/_´W��¶/O

L·qLXkLy×�±L®X�¥È�¢~W¾�̈µn²·m�,{K�K«L/`±�/È�¥/¾mr��qm��/�K³�¶±L~±�/yL²}È�,q´/y´y�
¨�Xz�sK�V�LO�±L®X�¥È�³�¦²·r�È�¶O�°X�¶_´W�mqKm�³�¯?�m´/_´�¯´/d®·�Kq½XÈ�K½,LX/z�

L�±�qm�³�K³t±K�qmÈ�O�³�µn²zOm´k�,¶XzOÈ�¯L~±��qKr��ZhO�³�¶�©L��mq´È�n·m��¶O��q´/�
�ÈyLyK¶±L~±�yL²}È�VkLy�Kr¥½¶±L���OK³q�L®W½t×�P/z±�³È��/¾¯L�¶±L/~±�n²®XkL/y�³�L/·×�

¶±L~±�«L�±��¶O�Kq�L·½ �qLXkLy�²·oÈ�³��KtX±KÈ�³�µL¦Xym�¶XzO�³�\²kÈ�³��OK³q�/X©ÅmÈ�K×�
�³r��VyK�µn}�¶X}Kp¥��KrX}K�¶O�¯L¦®·�mt±�¶¡È�µ³r¥�³�n·L¡�L·×��L®X_KÈ,���OK³q

��/OK³q�,Uqn�/¾¯L��Kr��,V/ym³r��³�V/ymKr�½L·n/²×�P�¾/�È�sL/y×�±L/�È��V/¸_�qm
K´kµ³r¥�Vy�L·q³LO�³�L·×��L®X_K��LkÈ,�Ur\¡�L/²�È½,�/z�W¾r×�³�/~±K´kÈ�¯m´/O�
°X�³�L²��³�¯L¢K�¶O�|©Lc�/~¡¾¯n�±L/�È�/�r�È�µn/}�³�Kr�½L·n/²×�/�r�È�³�P�¾/�È�
sLy×�±L�È�Kq�mL±½µn�È�¥¾mr��¶O�K½°�WrW¾N�È�/yL²}�¶±L/~±�«L/�±�V/�¥�¯K´/WÈ�VkL/y��Kr¥

X�©�¤²·r��n²±L®·È���²�LO�¶¡�VyKÈ�±L/¢¾¢È�§Km��qm�Kq�L/·/½ �«L/�±�¶X/zO�±L/¦®·È�r/O�
§´©n�S�L·¾n±´�È��qm�³�n±s½ �¬�±�qLXkLy×�¶±L~±�L®X�¬·�sK�Kq�L·½t�È�n²¡�� �
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L®W��´®`�qmÈ�r�±½¶�L·×�yL²}L²�È�VkLy�LyqL±�³m�sK�Kr¥È½��^±q�¬¸È�n/±rO��
¶//O�µuK³�°X�r//¥�r//�±�qm�//²��¶//�©L��n//gK³�¯K´²�È�¢�W�³//¾��±L//Os�|//±KmÈ��|//±Km�sK

qKm½�qL�®©K¹rÈ��´¦©K×�ª�KÈ�yL²}L²�È�µuK³�L/·È½�VkL/y�µqK´/®·�Kr¥È½�K�³�V/yK/½°�
yL²}L²���´±È�®±È�VkLy�sK�n±K´W�Kr¥È½�m³q�rWKr���X�³�LKÈ�/²��¶�©L��ngK³È��µuK³�Kq
¦O�r�±�qm¾r½,¬�µuK³�S�Kq�L·¾|�sK�K½¶¢²�qm�¶/ª®_�qKr/��¥¾n/±r�KqKm×�/²�È�/È�/±Km¾¬�qm�

Wq´�È�¶¡�L²�×�µuK³�¨�Xz�sK�X�L/OÈ�¶/¡�qm�¯?�qL/¢O�¶/X�q�³�L/��×�¬¡L/g�r/O�¯?�³�
UL�Æ�K�m´_´�qm�¶��Lg�¯KrOqL¡�¯LOs�¨OL��yqrOÈ�±¾Vz� 

ĄőŞŔČ˨ãĚŞá˨ ˨
�¶�gÆn}�n±K�qm�¶±L~±�¶¡½KqKm�q´/y´y�¶/~×�³�n/²c½/¥vÈ��Z/hO�qm�¶/¡�V/yK�¬/¸
yL²}L²�È�[BW�³K¾r�s½mL×�¶ª®_�sK�,n±qKm�����¢~W�ngK³¾¨�·m�-V/yK�¯LOs�n²���S�sK¾n/±´�
²Xzz¥L±È�nS�§´©n�³�§Km½n��-VyK�µn?���²·oÈ��-V/yK���XkK/¾qL×��-V/yK���´·/½V�
±³qmÈ�WKo�³È��³�mqKn±����W¾¾pSr½r�VyK�¯Ls��OLW�³��¶±L~±�L·×��³�¬/·�L/O�VP/z±�qm�¯LOs

�¯³qm�qm�L¸²W½ �«L�±�VyK�¶¡�,{sqK�|�±�³�L²�×��Lk�m´k�Kq�S¾Kn��È�qm�³�n/²²¡
W�qKr��¬·�LO�¨OL�È�¥¾n±r��³KsK½°�³q��³¾,¶��,|�±�{sqK�³�L²�×�½ �¶±L~±�Kq�,qLXkL/y�

n�K´��³�L·mKmqKr��n²Xz·�¶¡��W¾¾°�È�³�x²_�,¨¢}�¶±�n²¡����L¸±?�� �
n±K�qm�¯LOs½¶~�r/A�q´y´y×�L/�±�³�¨/��²È�/�®_È�±L/¦®·�³È���L/®X_K�¶/±È��sK�

¶±L~±�L��K���K´W�mq´�¶¡�VyL·×��µm´O�¶�L_qKt�K�«r±�¯´d®·�³×�³q×�L/��K�°·o×�
P\W�³�N�±�¶�L_¾V�K�sK�µmL�X/yK�LK�-VyK�µn}/½°�Kr/O�qLXkL/y×��sKr/OK�³�°X/�¥�°l/y

y³�¶O�qL¢�K¾¶ª��qLX�¥«L`±K�È�¥¾mr�¶¡�µmL�X/yK�K×�/�l}È��L/®X_K�¯L/¥tq�sKÈ��¯L/Os
KrO×�O¾L�l}�qL¢�K�¯È�VyK�� �

K�¶_´W�¨OL��¶X¢±½°�VyK�¯³nO�¯LOs�L®W½t×�m´_³�-mqKn±�KrOL²O½°��°X�¥�°ly�¯L¢K
n±K�³½~¾¯n�mqKn±�m´_³��L®W�¶O�¶_´WLO�¯LOs���K³�qm½WKtÈ��qL¢}?�¶¡È�qLXkL/y�,n/²¡×�

n±K�³�°ly�¯L¢K�L¸²W�¶±�¶¡�VyK½¶~�Kq�¬·Kr��È�_´W�¶¢ªO�,n²¡¾¶�µn²²¡�qL/X�¥�³�¨/��W�
±/¾t�V//yK��K�¶//O//½°�WrW//¾N�c�,V//yK�¯L//Os�L/²��µL¦X//yK´k�³�¨//L�//¾t×�WLO�¶//¡�¶//O�¶//_´
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³½¥vÈ�L·È½�KrO�¶¡½|�µmr®}rO�È�°l/y�sK�¨/P��,m´}�mqKm�m´/_³�°WL/�³�q³���¶/¡Krc
L�±�¯LOsÈ�K½,LXz�µn²zOm´k�³�¯Lt®·�sK�¶±L~±�±�¶¡�VyL·¾L·³r×�±L®X�¥È�¦²·r��³È��Kq

Km�sK½µr�×�m´_´�³�µmqKp¥�qL²¡�m´k�¶_´W½V�L¸±?�Kq�¶O�MLzg�®±È�mq³?�³�m´O�³�m´P±�
L¸±?�Kq�½¯Lz¢��r��È�n²¡��yL²}�¶±L~±È�VkLy�Kr¥½¶±L���OK³q�LyLyK�L®W½t×�P/z±�³È��
¾±L¶±L~²�n²®XkLy�³�L·×�¶±L~±�«L�±��¶O�Kq�L·½ �qLXkLy�²·oÈ�³��KtX±KÈ�³�µL¦Xym�¶X/zO�³�

\²kÈ�³��OK³q�X©ÅmÈ�K×�/�³r/��V/yK�µn}�¶X}Kp¥��KrX}K�¶O�¯L¦®·�mt±�¶¡È��³�n/·L¡
µ³r//¥�L//·×��L//®X_KÈ,�q�,Uqn//���//OK³q��//OK³¾±LKr��,V//ym³r��³�V//ymKr�½L·n//²×�

P�¾�È�sLy×�±L/�È�µ³r/¥�V/yK´k�V/¸_�qm�L/·q³LO�³�L/·×��L/®X_K��L/kÈ,�Ur/\¡�
L²�È½,�z�W¾r×�³�~±K´kÈ�¯m´O�°X�³�L²��³�¯L¢K�¶O�|©Lc�~¡¾¯n�±L�È��r�È�µn/}�
³�Kr�½L·n²×��r�È�³�P�¾�È�sLy×�±L�È�mL±�Kq½µn�È�¥¾mr��¶O�K½°�WrW¾N�È�¥�¯K´W�V/�

¶±L~±�«L�±�yL²}È�VkLy�X�©�¤²·r��n²±L®·�Kr¥È�/��²�LO�¶¡�VyKÈ�±L/¢¾¢È�§Km��Kq�L/·
�qm½ �«L�±�¶XzO�±L¦®·È�rO�§´©n�S�L·¾n±´�È��qm�³�n±s½ �¬�±�qLXkLy×�¶±L/~±��Kq�L/·

L®X�¬·�sK½t�È�n²¡��X±qm¾¶`�L®WÈ�r�±/½¶�L/·×�/yL²}L²�È�VkL/y�L/yqL±�³m�sK�Kr¥È½�
�^±q�¬¸È�n±rO��¶O�µuK³�°X�r¥�r�±�qm�²��¶�©L��ngK³�¯K´²�È�¢�W�³¾��±L/Os�|/±KmÈ�
qKm�|±Km�sK½�qL�®©K¹rÈ�X�³�³È�/²��¶/�©L��n/gK³È�¦O�r/�±�qm�µuK³�Kq/¾r½,¬�µuK³��Kq�L/·

S¾|�sK�K½¶¢²�qm�¶ª®_�qKr/��¥¾n/±r�KqKm×�/²�È�/È�/±Km¾¬�Wq´/��qmÈ�L/²��¶/¡×��µuK³
X�LO�sK�¨�XzÈ���³�¶X�q�qL¢O�¯?�qm�¶¡L�×��¶/��Lg�qm�m´/_´�UL�Æ�K�³�¯?�rO�¬¡Lg

yqrO�¨OL��¯LOs�¯KrOqL¡È�±¾Vz�� �
� �� �
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