
µyZ°��®·u|³Z��µy¹u�±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��µv¨�³Yu�¶¬l¯ÒÔaZp �ÓÑ�ÒÖ

©ºX�¯ µv´�¿º³�zd§ub�y �\¬��±Z°¿Y�¾«¹��Z´À�yº��±Zd�yZ°À]���

¥º�¹zd¨«Y ­Zl³Y�²Ào�®¿v��©Zd´�ºÀc�¹ ©º�º�¹z��¦À¯Z´¿uº°·�aYzgY
\¬��±Z°¿Y�¾«¹�zd§u
¾¤À¤o�v°p¯�zd§u º�
 
¹ ¾�º¸À]�µ¹z-�yZ¿uZd�Y,&8±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu �� ¶«Z¤¯�b�Z¿yu�r¿yZc�Ñ�Ñ�ÕÑ �z¿x��r¿yZc�ÎÏ�ÎÎ�ÕÑ µvÀ¨#¶¯v¤¯�­Zl³Y�½Yz]�(&7�ª£Yvo�¶]�¹ z�s�¾]�uº��¾¯�¶À�ºc�¾¯º°��¾�º·�¾]�yZ°À]�yu�¾d�Z] ¦¿%º«º¿|À���yYº��±v³Z�y�� �v·��ºÀc��yYº��¹ zgY�¶�¿Z¤ �̄´©º�º�¹z��¹ ®¿v��©Zd� Z·��¹y�¹ uYº¯�ÏÒª£Yvo�­Yv§z·�¶§�yZ°À]�Ï¶�¬k�(&7¾�º·�¾]�½Z¤«Y�½Yz]�¾«Yºd¯�¶�¬k�¹u�yu ¾�uZ�c�yº��¶]�¹ v³v��¶�«Z�¯�uyY¹�v³uz§�¾¯�b�Z¿yu�v��µuZ d�Y�©º�º�¹z��¹ ®¿v��©Zd´�ºÀc�½z^�º·�½Z·¹yYu�{Y�¾¯º°��½YyYu�±YyZ°À]�²¿Y$6$}È§�,¹,,­Zl³Y�z�³�{Y�¾dÀ�º´° �̄¹ v³uº]�¾�º·�¾](&7 v´d�Yv³�¾^¬£�½yZ°À] ¶¤]Z��Z]�±YyZ°À]�v³v��iyZs�¶�«Z�¯�{Y�½|�¯ euYºo�¹ ¾£¹z���¶�¬k�¦¿�yu ¾�uZ�c�yº��¶]�±YyZ°À]Z]���PJ�NJ®¿v��©Zd´�ºÀc� Z]�z.¿u�¶�¬k�yu�¹ ¶d�z-�yYz£�¾¯º°��¾�º·�¾]�bpc�PJ�NJv³v���º·�¾]�©º�º�¹z���½%z³Y�±Y|À¯�|¿ºlc�¹ uº]�b]Zg�±YyZ°À]�yu�¾³È���µv´´§�ª��yYv¤¯ uz§�¾¯�uZl¿Y�±YyZ°À]�yu�zgR¯�j´�c�¶§�uº]�½Y�¶³º-�¶]�±YyZ°À]�²¿Y�yu�¥º��½Yz]� j¿Zd³�yZ���¾³Z¿z����ºd¯�±ºs�PP�KJ�¢¿Z£u�yu�Î¹Ò¹ÎÍ{Y�~��(&7{Y�v³uº]�ayZ^��\Àczc�¶]�©º�º�¹z��µ¹z-�yu��ÍÐ�ÎÐ�ÏÓ�ÕÕ Î�ÍÎ�ÎÍ�ÒÍ�ÖÏ Ò ¹ÏÑ�ÎÍ�ÒÓ�ÕÔ ÎÍ©Zd´�ºÀc�µ¹z-yu�¹�¶¤À£u�yu�ÏÕ�Í�ÖÔ�ÕÑ Î��ÕÒ�Ô�ÎÐ�ÎÍÑ Ò¹ÍÕ�Ö�ÔÐ�ÖÓ ÎÍuº]�yYu�¾´�¯��ÈdsY�½yZ¯M�z�³�{Y�¶§��������3��� ¢¿Z£u�\¬£�±Z]z� uYv�c�²À.³ZÀ¯�¾�yz]Î¹Ò¹ÎÍ{Y ~�(&7©º�º�¹z� µ¹z-�yuÍÑ�ÎÏ�ÔÔ�ÕÒ �Î��ÍÏ�ÎÎ�ÔÒ�ÖÕ ÒÍÎ�ÎÏ�ÑÓ�ÕÎ ÎÍµ¹z-�yu�¹ ®¿v��©Zd´�ºÀcÍÔ�Ö�Ï�ÕÏ Î�ÍÕ�Ô�ÍÑ�ÎÎÍ Ò¹ÍÕ�ÎÍ�ÓÒ�ÎÍÎ ÎÍb�Y�yYu�¾´�¯ ½yZ¯M�z�³�{Y�¶§�uº]�������3�� av¯\Àczc�¶]�©º�º�¹z��¹ ©Zd´�ºÀc�µ¹z-�¹u�yu�j´�c�ÎÐ�Ñ�ÍÕ�ÐÎ¹ÐÕ�Ð�ÔÓ�ÏÒ¶¤À£u�\�oz]�¾¯È§�b�Yºsyu�¶]�r�Z��yu�Z·�®�#�±uz§{Z]�±Z¯{�av¯�¹ \Àczc�¶]� ©º�º�¹z�� ¹ ©Zd´�ºÀc� µ¹z-yu�ÐÓ�Î�ÍÑ�Ò¹ÕÖ�Í�ÏÕ�Ð�º�¹z�� ¹ ©Zd´�ºÀc� µ¹z-� yu� ¶¤À£u�\�oz]�½y¹Z¨¿y� {Y��Àszc� ±Z¯{� ¹\Àczc�¶]�©º� ÔÏ�Î�ÓÕ�ÎÐ¹ÍÏ�Î�ÏÕ�ÎÍ\Àczc�¶] ©º�º�¹z��¹ ©Zd´�ºÀc�µ¹z-¹u�yu�¶¤À£u�\�oz]�~ ´c�b�-{Z]�±Z¯{�¹ÒÍÐ�ÍÏ�Ò¹ÒÍÐ�ÔÍ�Ñyu�¶§�uº]uyYº¯�­Z°c uº]�yYu�¾´�¯�½yZ¯M��ÈdsY�ÍÍÎ�Í3���� ½zÀ-�¶lÀd³�¹ fp]�yu(&7¦À¯Z´¿uº°·�zd¸]�aZ^g�¶]�¶kºc�Z]�©º�º�¹z�½zd¸]�[Ztd³Y�®¿v��©Zd´�ºÀc�¶]�b^�³��zd°§�¾^³Zk��yYº��¹ zc��¿z��½y¹Z¨¿y¹ b�Y�½z^�º·�½Yz]� Z·�µ%Y¹�vÀ¬§�©º�º�¹z��©Zd´�ºÀc�¾¨¿zd¨«Y�¥º���±ºs�b§zo�¶�«Z�¯

¶¯v¤¯�¤³(&7½Z·�¾-uz��Y� yu�¾¬�Y� ±Z¯yu�¦¿� ±Yº´��¶]�r�Z�� uyYº¯� ¹ ZÀ³Z¯� uZo� ¶¬°o� �¾³ºcZcZ§� �¾�Z�Y±uYv³ b�Y� µv��b]Zg� ±Z¯yu�¶]�Î¹Ï��\�Z´¯�½z^�º·�½¹yYuv�Z]�|À³��¿z��½y¹Z¨¿y�½YyYu���¿z��½Z¤«Yz]�µ¹È��v¿Z]¹ uyYx.]� Zk� ¶]� yZ°À]� z]� Yy�¦À¯Z´¿uº°·� yZgM�²¿zd°§� ¹{Y�¾�Z³�j´�c�±Z¯{�½¹y(&7v�Z]� ¶d�Yv³�¾ ´¯�zÀgPc� �Ï�Ð¹Ñ��] ®¿v�� ©Zd´�ºÀc¶¡º�� aYyºdÀ]yZ]� (¿� ±Yº´� zgY� µZcº)Z¤«Y� zgY� Z]W¾]� yu� �¿z�� ¾¾�º·b�YZ]� ¶)� b�Y� µYz°·� |À³� µZcº)�½y¹Z*¿y�¶]z)w� uyYº¯�®�y�µv� b�´¨°¯©Zd´�ºÀcf�Z]¾)Zc½uyZ)�±ºsyZ��� b�Y�� uyZ)ºÀ¯�±ºÀ�z�u�'º��M¾�)ÈÀ�Z³�¹ ayº��­uY¾sz] |À³�z.¿u�¾^³Zk��yYº��{Yuuz-�aZ�«Z�¯�{Y�¾��]�yu�¹

²¿Y� ¶]µv�� µyZ�Y� ¶d*³z]� ¹yYu�²¿Y� ¶§Z¤«Y bÀ«Z���W¾ j´�c� {Y�¾�Z³zgR¯� v³Yºc�¾¯v�Z]�ç�è�é¹ê��©º�º�¹z� Z¤«Y�bÀ�ZsW�¿z��¾yu¾]�¹ ¾�º·µZcº)� yZÀ�]�zgY�©º� av¯zc½uyYu�yYº�� ¹{Y� ±Mzd°)� ®¿v� ©Zd´�ºÀc� �b�YYu ½zd¸]� ¾*À¯Z´¿uº°·�aZ^g�uyzÀgZc z�³ {Y ¾«¹� ]av¯�zj´�c�½Z·�¶d�Z¿¹ v�b�Y�b�u�yu�¾�À¤³�è�é �ê�ë�ì¹í��¹ ©º�º�¹z�� zgY� ¾�yz]� �¶�«Z�¯� ²¿Y��v·z�³�{Y�zgÇY��¿z��z^�º·�½¹yYu�¹u�±Yº´��¶]�®¿v��©Zd´�ºÀc��ºd¯�±ºs�yZ���¾´�¿�¦À¯Z´¿uº°·�½Z·zd¯YyZ��z]�zÀgPcb�Y�\¬£�±Z]z��¹ ¾³Z¿z��Ö�ÎÍ�ÎÎ�ÎÏ¹ÎÐ�� ¶�«Z�¯�²¿Y�©Zo�²À��yuav¯�v´³Z¯�¾¿Z·zd¯YyZ��¾�yz]�¶]��¾¯È§�b�Yºsyu� ¶]� r�Z�� yu� Z·�®�#� ±uz§{Z]� �j´�c

Archive of SID

www.SID.ir



\¬��±Z°¿Y�¾«¹zd§u�¾¤À¤ov°p¯�zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��©Z�®·u|³Z���µyZ°�ÒÔ�yZ¸]ÎÐÕÒ��

v·Yºs� ~ ´c� b�-{Z]� ±Z¯{� ¹ ½y¹Z¨¿y� {Y� �ÀszcbsYuz��ÎÑ�ÎÒ¹ÎÓ��¡º��uyYº¯�¶]�r�Z��¶)�b��¾¸¿v]{Y v�]�¹ ²Ào ½Z·�­Z¸]Y�{Y�½yZÀ�](&7ªoYy�z§µu¹ Z¤cyY� yu½¾ À)(&7¹¾]z¯� ¾�º·�º]]¶M�¤³� ± Y|�]Wb�Yu v·Yºs ¾�
Z·��¹y�¹ uYº¯��Z¤d¯�mz��¦¿�\«Z£�yu�¶�«Z�¯�²¿Y�&URVV�RYHU��­Zl³Y� b�Y�µv��±Zd�yZ°À]�yu ½zd�]�uyYº¯ {Y� ±YyZ°À] ¶À¬)bpc� ¾�Z�Y� ¾-uz��Y� ªÀ«u�¶]� ¶)� v³uº]� b�y� ½Z �±Z¯yu(&7v´d�z-�yYz£�ÏÒ½YyYu�¶§�yZ°À]�$6$}È§� ,,¹,yu�¾�uZ�c� yº��¶]� ­Yv§z·� �v³uº]�Ï¶�¬k�Y|l¯ b�Z¿yu� ¥º�v³uz)²¿Y� yu� ¶§�Ï½Z·¹yYu� ¶�¬k�|¿ºlc�¾£Z cY�yº��¶]�©º�º�¹z��¹ ©Zd´�ºÀc�½v¿y¹�½z^�º·b�Yv³�¾�È�Y�±M{Y�µv´´§�¢¿y|c�¹ v��¾¯�yZ#u�±YyZ°À]¶¤]Z��½YyYu� Z¿�±ºsyZ��� �¾^¬£�¾°¨�¿Y� �}ºdÀ¬¯�b]Z¿u¾£¹z��aÈ¨�¯yu� |�¯ÓyZ´§� ¶�«Z�¯� {Y� ¶d�x-� µZ¯�¾^¬£�¦À¯Z´¿uº°·�z]�zÀgPc�Z]�¾W¹yYu�"À·�¹ v³v��¶d�Yx-v³uz)�¾°³� b�Z¿yu�z^�º·� ½Z·¹yYu� b�Z¿yu� {Y� ~� �{¹u� Z]� ®¿v�� ©Zd´�ºÀc���PJ�NJ©º�º�¹z�� Z¿� ¹ �PJ�NJZ]�~��� v´d�z-� yYz£�¾¯º°��¾�º·�¾]�bpc ���PJ�NJ²À«º§�ªÀ´�§Z���§ª��½¹yYu¶¬���µv´´�ª��� ±&À�§Y� ¹ ,]º^¯M� Z]� µv�ÎÍÍ�yYz£� ¶¿º¸c� uyº¯ ~���¹ v´d�z-�¾¯JDJZ]�¹ v��¾¯�¶d�Yx-�¾³Z·u�ªsYu��¦ÀcZ¯º�� ±¹zd°¿Zc� µZ.d�u(&7¹u� ©Yyº�°c��¹y�¶]� v��¾¯�µuYu�¶�z��uºs�~ ´c�½yYz£z]�Zc�±YyZ°À]�¶¯YuY�yuv´d�z-�¾¯�yYz£�¶¿º¸c�uyº¯�½uºt]�²Àoyu(&7È��®W yºdÀ³º¯� Z]� ±YyZ°À]� ¾cZÀo(.*±ºs� ±&À�§Y� �Z^�Y� ¹ ¹ ¾³Z¿z�1,%3��¾°kZ¸c�zÀ��±ºsyZ���v��¾¯�©zd´§� ¢¿Z£u� yu�±YyZ°À]�\¬£�±Z]z� ¹ ±ºs� yZ��Î�Ò¹ÎÍ b�Z¿yu�{Y�~�(&7v��¾¯�b^g�½Z·¹yYu�¶]�b^�³�µv´´§�¾]Z¿{yY��t��¹ µv´´§�¢¿y|c�uz�v³uº]� yº§� µv�� |¿ºlc�j´�c� av¯±Z¯{� ¹ ±YyZ°À]�|¿ºlc� ±Z¯{� {Y ¾¯È§�b�Yºsyu� ¶]� Z·�®�#� ±uz§{Z]

av¯� ¹ ½y¹Z¨¿y� {Y��Àszc� ±Z¯{� ¹ ¾�º·�¾]�½¹yYuv��¾¯�b^g�¾� ´c�¶´�M�{Y�±YyZ°À]�¾� ´c�b�-z]�±YyZ°À] ²Ào��yYº��z�³�{Y(&7j´�c��¢¿y|c�²Ào�uyu�ª¯Z��yYz£�¾�yz]� uyº¯� |À³�½yYz£�¾]� ¹ uyuz�� �¶�z�� �¾�Z§Z³v´d�z-�¾¯�½Y�¶³Z¿Yy� yY|�Y�­z³� Z]� ½yZ¯M� |À«Z³M6366� ���v�� ­Zl³Y��¹ j´�c�av¯� �\¬£� ±Z]z�� �±ºsyZ�����ºd¯�²À.³ZÀ¯z·�Z]�½y¹Z¨¿y�±Z¯{ÏZ]�¹yYu�7�WHVW|À³�¾°�Y�aYzÀÀ�c�¹ b�cZ][�²À.³ZÀ¯� ayº��¶]� j¿Zd³� ¹ v�|À«Z³M���Yzp³Y v��±ZÀ]�yZÀ�¯3������v��¾¤¬c�yYu�¾´�¯�
³j¿Zd{YÏÒyZ°À]�ÎÓ±YyZ°À]�¾´����ºd¯�¹ uz¯�uyº¯�ÓÔ�Î�ÑÐ uº]�¢¿Z£u�yu�¾³Z¿z����ºd¯�±ºs�yZ�� ²À.³ZÀ¯�¶�¿Z¤¯ Î�Ò¹ÎÍ\Àczc�¶]�©º�º�¹z�� µ¹z-yuÍÐ�ÎÐ�ÏÓ�ÕÕ Î� ÍÎ�ÎÍ�Ò�ÖÏ Ò¹ÏÑ�ÎÍ�ÒÓ�ÕÔ ÎÍ©Zd´�ºÀc�µ¹z-�yu�¹ \Àczc� ¶]� ®¿v�ÏÕ�ÎÍ�ÖÔ�ÕÑ Î�ÕÒ�Ô�ÎÐ�ÎÍÑ Ò¹ ÍÕ�Ö�ÔÐ�ÖÓ ÎÍ¶]�¶kºcZ]� ¶§uº]�3�������ÈdsY� � v·u�¾¯� ±Z�³� ½yYu�¾´�¯� ½yZ¯M��¶�¿Z¤¯� yu� ²À´#�®·¢¿Z£uyu�©º�º�¹z��µ¹z-yu�\¬£�±Z]z��uYv�c�²À.³ZÀ¯Î�Ò ¹ÎÍ\Àczc� ¶]��ÍÑ�ÎÏ�ÔÔ�ÕÒ Î���ÍÏ�ÎÎ�ÔÒ�ÖÕ Ò�¹ �ÍÎ�ÎÏ�ÑÓ�ÕÎ ÎÍ�©Zd´�ºÀc� µ¹z-� Z]� ¶�¿Z¤¯� yu� ¶§� uº] �ÍÔ�Ö�Ï�ÕÏ Î�¹�ÍÕ�Ô�ÍÑ�ÎÎÍ Ò�¹�ÍÕ�ÎÍ�ÓÒ�ÎÍÎ  ÎÍ�v·u�¾¯�±Z�³�½yYu�¾´�¯�½yZ¯M�a¹Z c������3� �©¹vkÏ��µ¹z-� yu�j´�c�av¯� ¶]��º]z¯�½Z·�²À.³ZÀ¯� `�¿Z¤¯� yu\Àczc� ¶]� �©º�º�¹z�� ¹ ®¿v�� ©Zd´�ºÀc�ÎÐ�Ñ�ÍÕ�ÐÎ�¹ �ÐÕ�Ð�ÔÓ�ÏÒ�½yZ¯M� a¹Z c� ¶§� v¯M� b�v]� ¶¤À£uv·u�¾¯�±Z�³�Yy�½yYu�¾´�¯������3����yu�½y¹Z¨¿y�{Y��Àszc�¶]��º]z¯�½Z·�²À.³ZÀ¯�¶�¿Z¤¯�yuÏ\Àczc�¶]�±Z¯{�av¯�©º�º�¹z��¹ ®¿v��©Zd´�ºÀc� µ¹z-� �ÔÏ�Î�ÓÕ�ÎÐ�¹�ÍÏ�Î�ÏÕ�ÎÍ�²¿Y� yu� ¶§� uº]� ¶¤À£uuº]�yYu�¾´�¯�½yZ¯M�a¹Z c�|À³�uyº¯�������3���©º�º�¹z�¹�©Zd´�ºÀc�µ¹z-yu�~ ´c�b�-{Z]�¶¬ºoz¯�yu¶]�

Archive of SID

www.SID.ir



¥º�¹zd¨«Y�­Zl³Y�²Ào�®¿v��©Zd´�ºÀc�¹ ©º�º�¹z��¦À¯Z´¿uº°·�aYzgY

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��©Z�®·u|³Z���µyZ°�ÒÔ�yZ¸]ÎÐÕÒ��

\ÀczcÍ�Í�ÏÍ�Ò¹Ð��Í�ÔÍ�Ñ²¿Y�yu�¶§�uYu�¾¯�±Z�³�Yy� b�Y�yYu�¾´�¯�a¹Z c�|À³�uyº¯��ºo¹�©ºo��yYº���º�syu�Z¯Y(&7¾^�³�¾³Y¹Yz��� yu�uyuz��©º�º�¹z��µ¹z-yu��yYº�Õ�yu�½yYz£�¾]��ÎÏ��
yu�¾�Z§Z³�j´�cÕ�yu�¶�z���ÐÓ�yu�¢¿y|c�²Ào�uyu�¹ ÓÍ�Z¤¯�yu�¹ v¯M�b�v]�uyYº¯®¿v��©Zd´�ºÀc�µ¹z-yu�ª] yu�uyuz�ÓÍ�yu�¶�z��¹ÎÍ�uyu�¾«¹�uz§�{¹z]�uyYº¯b�Yv³�uºk¹�©Zd´�ºÀc�µ¹z-yu�¢¿y|c�²Ào�

©¹vkÎ�yu�¥º�¹zd¨«Y�Z]�±Z¯yu{Yv�]�¾^¬£�aZ]z��uYv�c �¾³Z¿z����ºd¯�±ºsyZ���aYzÀÀ�c�¾^�³�¾³Y¹Yz�Ï©Zd´�ºÀc�¹ ©º�º�¹z��µ¹z-�½yZ¯M�a¹Z c ©Zd´�ºÀc ©º�º�¹z� ¹yYu
Z·zÀ�d¯ÏÕ�ÎÍ�ÖÔ�ÕÑ ÍÐ�ÎÐ�ÏÓ�ÕÕ \�oz]�¾³Z¿z����ºd¯�±ºsyZ���²À.³ZÀ¯

PP+J{Yv�]�(&7¶¤À£uÎ

ÕÒ�Ô�ÎÐ�ÎÍÑ ÍÎ�ÎÍ�Ò�ÖÏ ¶¤À£uÒ
ÍÕ�Ö�ÔÐ�ÖÓ ÏÑ�ÎÍ�ÒÓ�ÕÔ ¶¤À£uÎÍ
ÍÔ�Ö�Ï�ÕÏ ÍÑ�ÎÏ�ÔÔ�ÕÒ {Y� ~�� ¾^¬£� aZ]z�� uYv�c� ²À.³ZÀ¯

(&7¶¤À£u�yu�Î

ÍÕ�Ô�ÍÑ�ÎÎÍ ÍÏ�ÎÎ�ÔÒ�ÖÕ ¶¤À£uÒ

3�����

ÍÕ�ÎÍ�ÓÒ�ÎÍÎ ÍÎ�ÎÏ�ÑÓ�ÕÎ ¶¤À£uÎÍ
¶]�¶kºc�Z]�¹ ¾c�±º¯{M�{Y�µuZ d�Y�Z]ÍÒ�Í3�b�YyYu�¾´�¯�uyYº¯�­Z°c�yu�µ¹z-�¹u�²À]�a¹Z c�� 
yZÀ�¯��Yzp³Y��²À.³ZÀ¯�

©¹vkÏ�Z°À]�yu�½y¹Z¨¿y�¹ j´�c�±Z¯{�¶]��º]z¯�½Z·�²À.³ZÀ¯�¾�yz]�¾^�³�¾³Y¹Yz�yu�¥º�¹zd¨«Y�Z]�±Z¯yu�{Yv�]�±YyÏ¹ ©º�º�¹z��µ¹z-� ©Zd´�ºÀc½yZ¯M�a¹Z c ©º�º�¹z� ©Zd´�ºÀc ¹yYu Z·zÀ�d¯ÍÍÎ�Í3� ÐÕ�Ð�ÔÓ�ÏÒ 
ÎÐ�Ñ�ÍÕ�ÐÎ j´�c�±Z¯{�av¯�¶¤À£u�yu�ÍÍÎ�Í3� ÕÖ�Í�ÏÕ�Ð ÐÓ�Î�ÍÑ�Ò b�Yºsyu� ¶]� r�Z�yuZ¸°�#� ±uz§{Z]¾¯È§
ÍÍÎ�Í3� ÍÓ�Î�ÓÕ�Ó ÒÎ�Î�ÕÑ�Õ ºc¦°§�±¹v]�²d��³�yu�¾¿Z³Y
ÍÍÎ�Í3� ÍÏ�Î�ÏÕ�ÎÍ ÔÏ�Î�ÓÕ�ÎÐ ½y¹Z¨¿y�{Y��Àszc
ÍÍÎ�Í3� ÐÍ�Í�ÔÍ�Ñ ÐÍ�Í�ÏÍ�Ò ~ ´c�b�-{Z]
 
²À.³ZÀ¯��yZÀ�¯��Yzp³Y�uyYu�uºk¹�µ¹z-�yu�yYu�¾´�¯�a¹Z c�¶§�µv���t�¯�¾c�±º¯{M�{Y�µuZ d�Y�Z]�

Archive of SID

www.SID.ir



\¬��±Z°¿Y�¾«¹zd§u�¾¤À¤ov°p¯�zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��©Z�®·u|³Z���µyZ°�ÒÔ�yZ¸]ÎÐÕÒ��

½zÀ-�¶lÀd³�¹ fp]~��+z¯�b¬��²¿zc��¿Z�Y {Y­Zl³(&7�aÈ¨�¯�{¹z]�� ¾^¬£�¹ ¾°d¿y�~¿u�ayº��¶]� ¶§�b��¾£¹z��0,yu�aYzÀÀ�c�Z]�¶§v·u�¾¯�qy�¦ÀcZ�°�YyZ��¹ ¦ÀcZ�°��½Z·{Z�uyYu��Z^cyY�±ºs� yZ��� ¹ \¬£�±Z]z��ÎÎ�ÎÑ¹ÎÓ��Z] ¶�«Z�¯ ²¿Y�j¿Zd³�¶] ¶kºc{Y�~��¦À¯Z´¿uº°·�aYzÀÀ�c��d¯��·Z)�ayº��¶]�®¿v��©Zd´�ºÀc�|¿ºlc±ºs�yZ�����º¢¿Z£u� yu� ±M�¾³Z¸-Z³��¿Y|�Y� ¹ ¾³Z¿z�Ò¹ÎÍ{Y�~�� (&7¾¯�z·Z�uº�] ¶)¶¾´�¯�yº�µ¹z- ¶]�b^�³�yYu b�Y�a¹Z d¯�©º�º�¹z��ç�è�î�ææ¹æë��yu�¾cYzÀÀ�c�²À´# ¹ \¬£� µzÀsw� ¶)�¾³YyZ°À]'v³Y�¡¹z�yYu±Z¿{� v³½Z· ª]Z£zÀ�¾¯� uyY¹� ¾³Yz^k´§�v�¶´¯Yu� Z¯YzÀÀ�caY yu�¾*À¯Z´¿uº°·] ©º�º�¹z��µ¹z-¶¾´�¯�yº�¶]�b^�³�yYu b�Y�zd°)�©Zd´�ºÀc�µ¹z-�yZ°À]�� ³�¶] ²¿Yz]Z´]�b�Y¶)� Z¤«Y�yu�¹yYu�²¿Y{Y½¾�º¸À]�µuZ d�Y§v´�Ð�Ñ�Ö�ÎÎ¹ÎÒ� �©¹vkÎ��½Z·{¹u� ¶§�²¿Y� ¶]� ¶kºc� Z]�����PJ�NJZ]�

{¹u� �b�Y� µYz°·� ¦À¯Z´¿uº°·� {yZ]� aYzÀÀ�c�PJ�NJ ®¿uz§�|¿ºlc�Z]�©º�º�¹z��¶§�b�Yu�¶kºc�v¿Z]�¶d^«YÏÒ� b�Y� µYz°·� j´�c� av¯yu� �·Z§�aZ�«Z�¯� yu� ¶d^«Y©º�º�¹z��µ¹z-�yu�j´�c�av¯��·Z)�±YyZ*°·�¹ ²¯v¿z�b�Y�µv�� �yY|-� }º�p¯Z³�¶§� v�y�¾¯� z�³�¶]� Z¯Yv´§�±Yz^k�Yy�¶¬X�¯�²¿Y�Z·�j´�c��º°l¯Ò�Ó�Ô�Õ¹Ö�¾¨¿ [ºs��Yºs� {Yyu�¶§�b�Y��¿z��½y¹Z¨¿y�©º�º�¹z�v¿M�¾¯�yZ°À]�¦°§�¶]�Zk�²¿Y��Àszc�yu�±YyZ°À]�¾¿Z³Yºc©Zd´�ºÀc� {Y�zc��¿z��©º�º�¹z�� {Y� µuZ d�Y� yu�½y¹Z¨¿y� {Yb�Y�©¹vkÏ��vÀ ¯�¾³YyZ°À]� yu��º�t]� ¶«Z�¯�²¿Y¾¿Z�z��ayº��¶]� ¶§�b�Y(&7¶]� {ZÀ³� ¹ v³zÀ-� ¾¯� v³yYu��¿z��½y¹Z¨¿y�Ð¹ÎÒ��zd¸]� aZ^g� �¹yYu� ²¿Y� ¶]� ¾�zd�u� ¶]� ¶kºcZ]� ²¿Yz]Z´]v�y�¾¯�z�³�¶]��zd°§��yYº�¹��¿z��½y¹Z¨¿y�¦À¯Z´¿uº°·­Zl³Y�½Yz]�½zc�\�Z´¯�[Ztd³Y�©º�º�¹z��¶§(&7v�Z]��
�]Z´¯��$YUDPRY� 10�� +XVDLQ� 00�� :KLWH� 3)�� 7KH�&RPSDUDWLYH�(IIHFWV�RI�0HWKRKH[LWDO��3URSRIRO��DQG�(WRPLGDWH� IRU� (OHFWURFRQYXOVLYH� 7KHUDS\�� $QHVWK�$QDO�������������±������.DGRL�<��6DLWR�6��,GH�0��HW�DO��7KH�&RPSDUDWLYH�(IIHFWV� RI� 3URSRIRO� 9HUVXV� 7KLRSHQWRQH� RQ� /HIW�9HQWULFXODU� )XQFWLRQ� 'XULQJ� (OHFWURFRQYXOVLYH�7KHUDS\��$QDHVWK�,QWHQVLYH�&DUH�������������±����9LODOORQJD� $�� %HUQDUGR� 0�� *RPDU� &�� HW� DO��&DUGLRYDVFXODU� 5HVSRQVH� DQG�$QHVWKHWLF�5HFRYHU\�LQ� (OHFWURFRQYXOVLYH� 7KHUDS\� ZLWK� 3URSRIRO� RU�7KLRSHQWDO��&RQYXOVLYH�7KHU������������±�����6ZDUW]� &0�� 3URSRIRO� $QHVWKHVLD� LQ� (&7��&RQYXOVLYH�7KHU������������±�������0DUWLQ� %$�� &RRSHU� 50�� 3DULNK� 69�� 3URSRIRO�$QHVWKHVLD�� 6HL]XUH� 'XUDWLRQ�� DQG� (&7�� D� &DVH�5HSRUW�DQG�/LWHUDWXUH�5HYLHZ��-�(&7�������������±��������)HDU�&)� /LWWOHMRKQV�&6��5RXVH�(��HW�DO��3URSRIRO�$QDHVWKHVLD� ,QHOHFWURFRQYXOVLYH� 7KHUDS\��5HGXFHG�6HL]XUH� 'XUDWLRQ� 0D\� QRW� EH� 5HOHYDQW�� %U� -�3V\FKLDWU\���������������±����0DOVK� (�� *UDW]� ,�� 0DQL� 6�� HW� DO�� (IILFDF\� RI�(OHFWURFRQYXOVLYH� 7KHUDS\� $IWHU� 3URSRIRO� DQG�

0HWKRKH[LWDO� $QHVWKHVLD�� &RQYXOVLYH� 7KHU�� ������������±����0DUWHQVVHQ� %�� %DUWIDL� $�� +DOOHQ� %�� HW� DO�� $�&RPSDULVRQ� RI� 3URSRIRO� DQG� 0HWKRKH[LWDO� DV�$QHVWKHWLF� $JHQWV� IRU� (&7�� (IIHFWV� RQ� 6HL]XUH�'XUDWLRQ��7KHUDSHXWLF�2XWFRPH��DQG�0HPRU\��%LRO�3V\FKLDWU\��������������±�������)X�:��6WRRO�/$��:KLWH�3)��+XVDLQ�00��$FXWH�+HPRG\QDPLF� 5HVSRQVHV� WR� (OHFWURFRQYXOVLYH�7KHUDS\�DUH�QRW�5HODWHG�WR�WKH�'XUDWLRQ�RI�6HL]XUH�$FWLYLW\��-�&OLQ�$QHVWK�������������±������� 1RWW� 05�� :DWWV� -6�� $� )UDFWXUHG� +LS� 'XULQJ��(OHFWUR�&RQYXOVLYH� WKHUDS\�� (XU� -� $QDHVWKHVLRO��������������������������������������������������������������������� 0RNULVNL� %.�� 1DJOH� 6(�� 3DSXFKLV� *&�� HW� DO��(OHFWURFRQYXOVLYH� 7KHUDS\�LQGXFHG� &DUGLDF�$UUK\WKPLDV�'XULQJ�$QHVWKHVLD�ZLWK�0HWKRKH[LWDO��7KLDP\ODO�� RU� 7KLRSHQWDO� 6RGLXP�� -� &OLQ� $QHVWK�������������±������6DLWR� 6�� .DGRL� <�� 1DUD� 7�� HW� DO�� 7KH�&RPSDUDWLYH�(IIHFWV�RI�3URSRIRO�9HUVXV�7KLRSHQWDO�RQ� 0LGGOH� &HUHEUDO� $UWHU\� %ORRG� IORZ� 9HORFLW\�'GXULQJ� (HOHFWURFRQYXOVLYH� 7WKHUDS\�� $QHVWK��$QDOJ���'HFHPEHU���������������������� ������*HUHWVHJJHU� &�� 5RFKRZDQVNL� (�� .DUWQLJ� &��8QWHUUDLQHU� $)�� 3URSRIRO� DQG� 0HWKRKH[LWDO� DV�

Archive of SID

www.SID.ir



¥º�¹zd¨«Y�­Zl³Y�²Ào�®¿v��©Zd´�ºÀc�¹ ©º�º�¹z��¦À¯Z´¿uº°·�aYzgY

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��©Z�®·u|³Z���µyZ°�ÒÔ�yZ¸]ÎÐÕÒ��

$QHVWKHWLF� $JHQWV� IRU� (OHFWURFRQYXOVLYH� 7KHUDS\��(&7��� D�&RPSDULVRQ�RI�6HL]XUH�4XDOLW\�0HDVXUHV�DQG�9LWDO�6LJQV��-�(&7�������������±������5DEKHUX� .�� 7KH� XVH� RI� (OHFWURFRQYXOVLYH�7KHUDS\� LQ� 6SHFLDO� 3DWLHQW� 3RSXODWLRQV�� &DQ� -�3V\FKLDWU\��������������±����������������������������

���)UHGPDQ�%��+XVDLQ�00��:KLWH�3)��$QDHVWKHVLD�IRU� (OHFWURFRQYXOVLYH� 7KHUDS\�� 8VH� RI� 3URSRIRO�5HYLVLWHG��(XU�-�$QDHVWKHVLRO��������������±������:HOOV�'*��'DYLHV�**��+HPRG\QDPLF�&KDQJHV�$VVRFLDWHG�ZLWK�(OHFWURFRQYXOVLYH�7KHUDS\��$QHVWK�$QDOJ���������������±�����������������

Archive of SID

www.SID.ir



\¬��±Z°¿Y�¾«¹zd§u�¾¤À¤ov°p¯�zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��©Z�®·u|³Z���µyZ°�ÒÔ�yZ¸]ÎÐÕÒ��

(IIHFW�RI�+HPRG\QDPLF�3URSRIRO�DQG�7KLRSHPWDO�6RGLXP�DQG�
'XULQJ�(OHFWHURFRQYXOVLYH�7KHUDS\

,PDQWDODE�9��0'�� +DJKLJKL�0��0'�
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