
±Z¿vÀ°o /ywM�uZÀ¸��}v´¸¯�/uZ�yY�0]º¤�¿�Z�y�v°p¯zd)u��±Z¿uYºk�²¿v«Y�a|��zd)u±YyZ¨°·�¹

l¯µv¨�³Yu�¶¬|��º¬��µZ.�³Yu�¾¨�|�±ÈÀ-�¾¨��|³Z��µy¹u®·u�µyZ°�ÓÍ�±Zd�¯{ÎÐÕÒ ���

±Yz¿Y yu�~¿{Z¿yÈÀ�¹z¿Yu�z]�/y¹z¯
±Z¿vÀ°o /ywM�uZÀ¸��}v´¸¯�/uZ�yY�0]º¤�¿�Z�y�v°p¯zd)u���±Z¿uYºk�²¿v«Y�a|��zd)u��/v]º¯�iz¿Y�zd)u�� 0WZ^��Z�yv°p¯�}v´¸¯

¾��tc�½zd§u�½ºl�³Yu�¹ ±ÈÀ-�¾¨�|��º¬��µZ.�³Yu �b�Yv¸]�µv¨�³Yu�¾]z¯*�|��0�Z´��µz�o�µ¹z-aZ¤À¤pc�ºdÀd�³Y�¹ b�Yv¸]�µv*�³Yu��²À¬£Z³�Z]�µ{yZ^¯�¹ 0 ±Yz¸c�0*�|��º¬��µZ.�³Yu��0d�Yv¸] z�o�µ¹z-�uZd�Yµ±Yz¸c�0*�|��º¬��µZ.�³Yu��0d�Yv¸]�aZ¤À¤pc�ºdÀd�³Y�¹ b�Yv¸]�µv*�³Yu��²À¬£Z³�Z]�µ{yZ^¯�¹ 0*�|��0�Z´� uZd�Y³Yu��0*�|��0�Z´��!yZ£�¹ 0�Z´��ª.³Y�µ¹z-±Yz¸c�0*�|��º¬��µZ.�³Yu��0d�Yv¸]�aZ¤À¤pc�ºdÀd�³Y�¹ b�Yv¸]�µv*� ±Yz¸c�0*�|��º¬��µZ.�³Yu��0d�Yv¸]�aZ¤À¤pc�ºdÀd�³Y�¹ b�Yv¸]�µv*�³Yu��²À¬£Z³�Z]�µ{yZ^¯�¹ 0*�|��0�Z´��µz�o�µ¹z-�0]z¯
¶«Z¤¯�b�Z¿yu�r¿yZc�ÎÑ�Î�ÕÒ �z¿x��r¿yZc�ÏÑ�Ô�ÕÒ µvÀ*#¶¯v¤¯�yÈÀ�¹z¿YuZ·� ¶��� {Y�0�Yº³Y���ºc� ¶¬¤d´¯� {º³ºW{Zd¯�/yZ°À]�~¿{º¿yÈÀ�¹z¿Yu� Z¿�~¿{Z¿�±ÇZ]¹u�µvÀ�À«º)�b�Y�~´k� uºcZ°³��¬dt¯�/Z·� ¶³º-�±M�ª¯Z� Z¿yÈÀ�¹z¿Yu�'LURILODULD��6SLUXULGD��2QFKRFHUFLGDH�v´d�·�b�Y�0³Z¸k�±M�yZ�d³Y�¹ ±Z³Z��,��Z^«Z��/yZ°À]�±|t¯�~¿{Z¿yÈÀ�¹z¿Yu¶]�±º´)Y�®·�0³Z�³Y uº��0¯�/v´]�¶¤^��v¿v�º³�{º³ºW{�/yZ°À]�(¿�±Yº´�� �v·��v·�Z]�¶«Z¤¯�²¿Y®·Yz��yº�´¯�¶]�~¿{Z¿yÈÀ�¹z¿Yu�uyº¯�yu�0³Z¸k�aZ�È�Y�²¿zsM�µYz°·�¶]�±Yz¿Y�yu�uºkº¯�/Z·��yY|-�¹ ¶d�x-�/Z·�¢À¤pc�0¯Z°c�0�yz]/v�]�/Z·�¶�«Z�¯�/Yz]�\�Z´¯�¶´À¯{�±uy¹M¶À¸c�b�Y�µv�� �¹y�¹ uYº¯Z·�©Z��yu�±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu��yY|-�²À«¹Y�{Y�æîëî��æèéí/vÀ�yºs��©Z��Zcçååê��æèíé/vÀ�yºs��¶]�/yZ°À]�0³YºÀo�¹ 0³Z�³Y�uyYº¯�0¯Z°c «M�v�yu �yZ�d³Y� �0³YºÀo�±Z]|À¯�¹ ª.³Y�¶³º-�ª¯Z��®¸¯�/Z·�µuYu�¹ ¶d�z-�yYz£�0�yz]�uyº¯�z.³�¶d�x-�ayº�b�Y�µv���{Yuz��¹ iYztd�Y�0³Z�³Y�uyYº¯�¹ 0-uº� b�Y�µv��y¹z¯�±Z¸k�yu�/yZ°À]�²¿Y�bÀ��¹�²¿zsM�¹ ©zd´)��±Z¯yu���Àt�c��0¿Y{�½yZ°À]��ª.³Y�0¬¯Z*c�zÀ��z�dt¯�yº��¶]�²À´$°·� j¿Zd³�~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu��Z¿yÈÀ�¹z¿Yu�~´k�{Y�¶³º-�¹u�±º´)Zc�'LURILODULD�LPPLWLV�z¿Yu�¹|´�¿y�Z¿yÈÀ�¹�'��UHSHQV�b�Y�µv���yY|-�±Yz¿Y�{Y�²¿Y�yu ~ÀdÀ°¿Y� Z¿yÈÀ�¹z¿Yu�yuZ³�uyº¯�(¿� �|´�¿y�Z¿yÈÀ�¹z¿Yu�0°�#�uyº¯�¹u�¹ /v¬kz¿{�uyº¯�yZ¸#�ª¯Z��/yZ°À]�0³Z�³Y�uyº¯�¶³��Z^cyYuyº¯�¹u�¹ ¶�À]�¶ÀoZ³�ª�¹yvÀ·�yu /º¿y�~ÀdÀ°¿Y� Z¿yÈÀ�¹z¿Yu�©Z°doY� ¶]�b�Z¿b�Y� µv���yY|-� ¹�b�Y� µv���yY|-�±Yz¿Y�±Zd�Y� µu{Z¿� {Y��º°l¯� yu�0³YºÀo� ¹ 0³Z�³Y�~¿{Z¿yÈÀ�¹z¿Yu�¶³º- ~ÀdÀ°¿Y� Z¿yÈÀ�¹z¿Yu¶³º-� ¹ ±Z-|¯z·� ¹ ±Yyv³{Z¯� �±Zd�¬-� �}yZ�� �±Zd�{ºs� �/º�y� ±Z�Yzs� �±Yz¸c� �ªÀ]uyY� �0]z�� ±Zl¿Z]ywM� �0£z�� ±Zl¿Z]ywM�/Z·� ±Zd�Y� yu y Z¿yÈÀ�¹z¿Yub�Y�µv��µv·Z�¯�±Yyv³{Z¯�¹ ±ÈÀ-��/º�y�±Z�Yzs��±Yz¸c�/Z·�±Zd�Y�{Y�|´�¿�~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu�¶³º-,��yu�0³Y¹Yz��Z]�í�èëóîê�å�©Z������æ�êìó ê�ì�µZ]¹y����êå�ì�ê�+z-����êå�çå�¶]z-�¹��í�å�¶³º-�¹,��yu�|´�¿y�Z¿yÈÀ�¹z¿Yu��í�ëå�é�æ�©Z���¹��æå�¢�Z´¯�{Yb�Y�µv��b�Z¿�yº�)��¬dt¯�� /zÀ-�¶lÀd³�b�Y�µv´)Yz��/u¹vo�Zc�/yZ°À]��¬dt¯�/Z·�¶^´k�Z¿�µv��0�yz]�¢�Z´¯�z�³�{Y�µYºs�±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu�/yZ°À]�uyº¯�yu�Z·�µuYu�¶]�zd�À]�0�yz] v�y�0¯�z�³�¶]�/y¹z��¶d�z.³�ayº��Z¸³M�yu�0¤À¤pc�¶)�yº�)�{Y�0�Z¤³�yu�µ&¿¹�0�È�Yb�À³�b�u�yu�±Yz¿Y�yu�/yZ°À]�²À¬£Z³�uyº¯�yu�� Z·�µ%Y¹�vÀ¬)�Z¿yÈÀ�¹z¿Yu��Z]�b³º �Z¿yÈÀ�¹z¿Yu�uºcZ°³Z·

¶¯v¤¯~¿{Z¿yÈÀ�¹z¿Yu�'LURILODULDVLV�Z¿�¿yÈÀ�¹z¿Yuº~¿{ �'LURILODULRVLV��ÐÑ�½yZ°À]Zd¯º³ºW{¶]� ¶)� b�Y� /{ ¶¬À�¹¶³º-½Z·{Y�0�º�t]Z·� ¶���ÇZ]¹u±�µvÀ�À«º)� Z^«Z�� ±M� ±|t¯� ¹ uº��0¯� ª¤d´¯±Z³Z��,��ª¯Z�� ¹M± ¶³º- ¬dt¯� ½Z·0~´k� {Y�Z¿yÈÀ�¹z¿Yu��'LURILODULD�yu

¶sZ�³cZ°ºuY¾¯v�Z]�yu� ~´k� ²¿Y¶d�Yy�6SLUXULGD� µuYº³ZsÇZ])LODULRLGHD�µuYº³Zs�2QFKRFHUFLGDH¹ µuYº³Zsz¿{'LURILODULLQDHuyYu�yYz£��{ ²¿YµuYº³Zsz¿ª¯Z�� ~´k�µub�Y~´k�¦¿�¹ ±Z-v³|s�½Yz]�±M�~´k�¦¿�¶§ ±M� z.¿u½yZ°À]� ±YyYv³Zd���½Yz]� ¶À¤]� ¹ ±Z-v³z��½Yz]�Y{

Archive of SID

www.SID.ir



±Z¿vÀ°o�/ywM�uZÀ¸��}v´¸¯�/uZ�yY�0]º¤�¿�Z�y�v°p¯zd)u��±Z¿uYºk�²¿v«Y�a|��zd)u±YyZ¨°·�¹

l¯�µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÓÍ�±Zd�¯{ÎÐÕÒ ÎÍÐ

v´d�·�¶³º-� \«Z�½Z·��ºc� Z¿yÈÀ�¹z¿Yu¶���ª¤d´¯� Z· ¾¯v³º��]¶¶³º-�|k'��XUVLµuYº³Zs���ºc�¶§�µvÀ«º°À��� 6LPXOLLGDH�ª¤d´¯µv�¹±|t¯Ms ±}z/Y�µº¸£�b�Y�� ÐÐ��~´kª£Yvo�ª¯Z�� Z¿yÈÀ�¹z¿Yu�çìz¿{� ¹u� yu� ¶³º-� ¶)�b�Y�~´kæææv´)�0¯�µuº«M�Yy�yYv³Zd���¶³º-��¶³º-�¹uv³yYu�½zd�À]�bÀ°·Y�¾¨�|�¯Yu�¹ ¾¨�|��yu�¶§�±M¯¢¬�d �¬dt¯�~´kz¿{�¹u�¶]v´d�·�~´k�z¿{Z¿yÈÀ�¹z¿Yu�ª¯Z�� Z¿yÈÀ�¹z¿Yu� ¶³º-�Z¿yÈÀ�¹z¿Yu�~ÀdÀ°¿Y��'�� LPPLWLV� �,��\¬£� z)�~´kz¿{� ¹ÈÀd)º³��1RFKWLHOOD�ª¯Z� Z¿yÈÀ�¹z¿Yu� ¶³º-�ÈÀd)º³�|´�¿y�'�� UHSHQV�b�Y��êå�� {Y� ¾�Z³�~¿{Z¿yÈÀ�¹z¿Yu~ÀdÀ°¿Y� Z¿yÈÀ�¹z¿Yu½yZ°À]�Z]� �zd�-½zÀ�¯z-� �Z¤³� Z°c� {Y� >Z^¿z¤c� ¹ µuº]� ¾³Z¸k�� ¶°À³Z¸k�©vd�¯�¹ ½zÀ�¯z-�ºÀ��²¿zd�À]�¹ µv���yY|-�± ¾«Z°��½Z¨¿z¯M� yu� ±M�M¾]º´k�½Z¨¿z¯�ZÀ«Yzd�Y�¹ ²�Y% ZÀ«Zd¿Yb�Y��ëæ��¶³º-�~ÀdÀ°¿Y� Z¿yÈÀ�¹z¿YucZ°³�º½uZ] z¬À�¹z¨À¯� ©º�Ô�ÏÒÕ¶��²�� ¹yÇ� ©º�� ¹ zd¯¹z*À¯ µv´´)� µuº«Mè�æ�ìê�åzd°À¬À¯��ÐÐ��«Z]�uZ�]Y�¹æ�èåå� çêåzd°À¬À¯�b�Y�éî��,���Yº³Y� ¹ ,��±M�±|t¯�±Z³Z� +z-� ªh¯�µZ]¹y�©Z���¾¿ZÀ«Yzd�Y�¾�o¹�,��º.´¿u�� ¾«Z°��½Z¨¿z¯M�+z-�aº¿Z§�¶¬°k�{Y�±Z³Z��¶]z-��Yº³Y�¹ ¾¬·Y� ¶]z-�}zs�¾¿Z¿yu� zÀ��sz�º-�±{º-�\�Y� �Yv³Z�v´³Z¯� ±ZÀd�t³�±Zcº.³Yy¹Yb�Y��ÐÐ��¶³º-� |´�¿y�Z¿yÈÀ�¹z¿YuZ�d³Y�|À³ZÀ³u�yu�¾�À�¹�y/®¿v£�{Y�¹ uyYu èëµv���yY|-�yº�)�®¸¯�{Y� ZÀ«Zd¿Y�¹±º³Z§�²¿zc±M�½Z· b�Y�êå��z¬À�¹z¨À¯�©º��¶³º-��|´�¿y� Z¿yÈÀ�¹z¿YuÏÍ� ÏÖÍ±M�¶��²��¹yÇ�¹ zd¯¹z*À¯åí�æóëé�åb�Y�zd°À¬À¯� �ÐÐ�¹|À³� ±M� �«Z]� uZ�]Yì�å�é�å�æìå�æååzd°À¬À¯� b�Y� µv���yY|-�éî��,�� >Z^«Z��±M�±|t¯�0«¹� µuº]�yu� ¶]z-� {Y�½uyYº¯�b�Y� µv�� Yvk� |À³� µZ]¹y� ¹ zÀ��¾-uº«M� ¾³Z�³YZ¿yÈÀ�¹z¿Yu�¶]¾°³�ª.³Y�¹ µuº]�¾�uZ�c�>Çº°�¯v³Yºc ¶sz#0-v³{�v·u�¶¯YuY�±Z�³Y�±v]�yu�Yy�uºs��ÐÐ��¶³º-�/Y

È^£� ¶)'�� FRQMXQFWLYDH�©uZ�¯� µ{¹z¯Y� v�� 0¯� µvÀ¯Z³� �6\QRQ\P�uº��0¯�¶d�z-z�³yu�|´�¿y�Z¿yÈÀ�¹z¿Yu�éî�� {Y��Àº]ÔÔ~´k�{Y�¶���¶³º-�½Z·�2FKOHURWDWXV���&XOH[�&RTXLOOHWWLGLD�� $HGHV�� $QRSKHOHV�0DQVRQLD� 3VRURSKRUD©Z°dººoY�¶ºº] ¹&XOLVHWD²ºººÀ¬£Z³�±Yº´ºº� ¶ºº],��\¬£�z§�½yZ°Àº] ª¯Zº� �ºº�t]�~¿{Z¿yÈÀº�¹z¿Yu�Y Z¿yÈÀº�¹z¿Yu~ÀdÀ°¿�µv��¶dsZ´��¤³�©Zo�²À��yu�¶§�v³Y ¾¯�½{Z]�|Àº³ Yy��º�Y¹�±Z]|Àº¯v´´§�êå�éë�éç��u¹voÏÍ ��Y¹�±Z]|Àº¯ ¹ ª£Zº³ ±Yº´º� ¶º] |Àº³ ¶º���¶º³º-'��UHSHQV mz�¯v´d�·��ëå�� yu©Z��¾º�½Z·ÎÖÕÖ�ÎÖÓÒ�º°l¯�yuÎÓÒ½º¿y�uyº¯� ¾³Zº�³Y�~¿{Z¿yÈÀº�¹z¿Yuµv°��yº��¶]�½Z·yº�§�{Y�Z¨¿z¯M� v���yY|-�²�Y%�¹ ZÀ«Yzdº�Yb�Y�µ�av¯�yuÎÐ©Z���ÏÍÍÐ �ÎÖÖÍ�ÎÐÍ{Y�½ºº¿y�~¿{Z¿yÈÀº�¹z¿Yu�uyºº¯ÎÒ¹ yº�§� ±º´º)ZcÔÕÍ¾°�#�¹ ½v¬kz¿{�~¿{Z¿yÈÀº�¹z¿Yu�uyºº¯{Y ÐÍ�yY|º- ±Zº¸k�yºº�§�µvº�b�Y�©Z��yu¶]�zÀsY�½Z· bº¬�±|t¯�¾º¿Zl]Zk�/Z·�½yZ°À]�¹ (À¯v³Y�zÀ��0oYº³�¶] º³(À¯v³Y�0oYº³�¶]�uYzº�Y�z º� |À±Yz.³�v³¹y��yY|-�uyYº¯� Yy�½vº�y�¶º] ¹y�µv´º´§¾¯�±Z�³v·u�yu�²¿Y�¾«ZoY¶§�b�uyYº¯�{Y�zd°§�¾¬Às�>Çº°�¯�±Zº¸k�yu�µvº� �yY|º- uyYºº¯b�Y�¾³Z�³Y�²À´$°·�¹ ¾³YºÀo�¾-uº«M�¾º�£Y¹�êî�²¿Y�{Y�� /yZ°Àºº] (ºº¿ ±Yº´ºº� ¶ºº] /yZ°Àºº] ²ºº¿Y ¹y{Wººº³ºvºº¿v�º³�{ �(PHUJLQJ�]RRQRVLV�0¯�mz�¯�uº��êå��©Z��yu�±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu��yY|º- ²ºÀ«¹Y�{Yæîëî�� æèéí/vÀºº�yºs����êè�{Y��Àºº]èë¹ uyxºº- 0ºº¯ ©Zºº� ©Z��yu�b�Yv¸]�0º³Z¸k�±Z¯{Zº�æîíé¢�Z´¯�¹|k�Yy�±Yz¿Y� uzº) 0º�z�¯�µuºº«M�ëç�©Z��Zc�av¯�²¿Y�yu��çååê��æèíé /vÀº�yºs�¹ µv��Zl³Y�uyº¯�²¿Y�yu�/uZº¿{�/Zº· ¶º�«Z�¯b�Y�µv���yY|-�/yZ°À]�0³Z�³Y�¹ 0³YºÀo�uv�d¯�uyYºº¯�yu�¶d�x-�/Zº· ¢Àº¤pc�0º¯Z°c�bº�Y�µvº� 0�º� ¶º«Z¤¯�²º¿Yuºkº¯�aZ�È�Y�¹ Zº· �yY|º-�êå�^´¯��uyYº¯�Z]��Z^cyY�yu�x-�ayº��¶º] ±Yzº¿Y�yu�/yZ°Àº] 0º³YºÀo�¹ 0³Zº�³Yz.³�¶d

Archive of SID

www.SID.ir



±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu�z]�/y¹z¯

l¯µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u��µyZ°ÓÍ�±Zd�¯{ÎÐÕÒ ���

¹ ª.³Y�¶³º-�ª¯Z��Zº· zÀº�d¯�¹ ¶dº�z-�yYzº£ 0º�yz]�uyºº¯0³Zºº�³Y�uyYººº¯ ¹ 0ºº-uº«M�vºº�yu��yZºº�d³Y��0ºº³YºÀo�±Z]|Àºº¯uºº� �{Yuzº� ¹ iYztdº�Y�zÀ��¶�Ès�yºº� ¶º] ²ºÀ´$°·¹ ©zdºº´) �±Zºº¯yu���Àtºº�c��0ºº¿Y{�½yZ°Àºº] �ªºº.³Y�0ºº¬¯Z*cb�Y�µv��y¹z¯�±Z¸k�yu�/yZ°À]�²¿Y�bÀ��¹�²¿zsM�
Àd³�¹fp]/zÀ-�¶lª.³Y�0¬¯Z*c�zÀ�¶º��ª£Zº³ ½Zº·�½Z·z¬À�¹z¨À¯�Z¿yÈÀ�¹z¿Yu�¶���±v]�yu�¶§ ¶º](º¿ ²º� ¹yÇª*��0º�À�º�zÀÀ�cv´]Z¿�0¯�²°��Yy� {Y�½yYººt³ºs/¹Zo�0�Àp¯�±ºs�b�Z¿yu�±|t¯z¬À�¹z¨À¯ ¾º¯v´º´§�¾¯�º°³�¹ v�y�¶���¾.À�«Z¯�¶«ºº«�yu�zº§v´)�²¿Y �¹z¿Yu�~´k�|¿Z°c�¶ºk¹��ºº�º¯b�Y�Z·z¬À��z¿Z��{Y�Z¿yÈÀ Z¸³M�¶)�Yzº#>Z^«Z�¹ ¶���¶´À��¶� £�yu�{Y¹z��/Z·�¶$À·Z¯�yu�0]z#�b�Z]�/Z·�©º¬º� yu�Zº¿�)DW�ERG\�FHOO���Y¹�±Z]|À¯ v´´)�0¯�ºº°³�¹ vº�y�¹u�u¹vo�{Y�~�¶��Zc�¶d ·���¶kºc�Z] ¶���¶º³º-�¹ Zº¯u�µ&º¿¹�¶º] 0º�Àp¯�ªº¯Yº��¶º]�±º°)�µy¹u 0ºkyZs�([WULQVLF� LQFXEDWLRQ� SHULRG�¹ µvº� 0º�¹yÇ µv´´§�µuºº«M�¶º� ²º���,QIHFWLYH� ODUYD�¾¯�z·Z��uº�¶]�¶)� ¶º���º�zºs ¹ zº�¹ v´)�0¯�azkZ¸¯½yYºt³ºs�²ÀoZ]µv��uZl¿Y�µz o�¢¿z��{Y�º�zs�²ºÀ¿Z��\º« ±uzº) qYyºº��b�º��±uz)�qYyº��Z]�©Z���yº��¶º] Zº¿ ¹ ±M��º�ºc±Z]|À¯ ½vº�]v´)�0¯�µuºº«M�Yy��yZ¸#�²��¹yÇ��z§�«Z]�½Z·��¹ z³ µuZº¯�µz¸¯�±Z]|À¯�±v]�yu�®ºtc�¹¾¯�µv¿u�yYuuº��/Z·�z)� Y{�µvºº³{ ®ººtc�µuZºº¯�2YRYLYLSDURXV�v´dºº�·�µuººº«M ±Zºº¯{ ±vº�,º�yu��«Z]�z§�µv·Z�¯�Zºc¹ /º¿y�+zsz�\¬£�¹ ¾�Àp¯�±ºs�yu�Z·z¬Àº�¹z¨À¯�3UHSDWHQW�SHULRG�u¹vo�Ö�Ó µZº¯v�)�0º¯ ©ºº��uu¹vo�,��±v]�yu�z§�¾-v³{�µy¹Ô �«Zº] ªhº¯ vÀº«ºc�µy¹u�¹ ©Zº�M±Ò�Ï©Z��v�Z]�0¯�¶sz# ¶ºº³º-�¾ºº-v³{|´ºº�¿y�Z¿yÈÀºº�¹z¿Yu|Àºº³¶ºº³º-�¶À^ºº� yZÀºº�] ~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu¾¯v�Z]�éè�ÐÐ�� *À¯ºº�¹zÀz¬¿YuºÀ�¹zºº´c�bpc�~ÀdÀ°¿Y�Z¿yÈººº/yYu�[¹Z

�6XESHULRGLVP�0º¯ ±Zº�³�uººs {Yyu��º�º¯�²¿Y�¹ v·u� ±Yz¸c�yu�Z·�,��±ºs�/Zº· ¶º³º°³�ÏÍ�Ï�|¿z^c���ÏÏ�ÏÎ� ±Zd�¬-�¹�êæ�b�Y�¶d�z-�yYz£�0�yz]�uyº¯� 0¿Y{�/yZ°À]�Àt�c�¹ ¯b�Y�µv�³�µv¿u�±Z�³Y�¾�Àp¯�±ºs�yu�z¬À�¹z¨À¶¬oz¯�¹µv·Z�¯�¶��²��¹yÇ�Z]�0-uº«M�{Y�~��µZ¯����u¹vo��«Z]uº��0¯��«Z]�ªoYz¯zÀ�¶³º-��«Z]Z³� ¹ y¹yZ]�Z¿yÈÀ�¹z¿Yu ~ÀdÀ°¿Y¶¿y�+zsz��yu¹µv��µv¿u�¶¿y�uyº¯�¦¿�yu�¹ v³Y y¹yZ]�µuZ¯�¦¿�©Z°doY�¶]¡º��¶³º-���Èd^¯�uz¯�¦¿�¶¿y�yu� ¶]/\PSKRLG�OHXNDHPLDµv·Z�¯v��b�Y�µ�j´��¹ b��b�Y�b¯È��¶³º-�z·�±¹v]�/º¿y�0-uº«M�v�yu�0�z��{Y � £�uyu� �¶�z�0¯�/yZ°À]�®¿È��{Y�/yYz¤À]�¹ \c� �¶´À��¶ v�Z]�¶³º-|´�¿y� Z¿yÈÀ�¹z¿Yu©¹v³�ayº�]� >Çº°�¯�/Z·� z¿{/v¬k�6XEFXWDQHRXV� QRGXOHV�¥Z³uyu��Z¿��Yz�Y�yu� ®�#�ªsYu¶¿y�yu�ayv´]�¹ ±Yuz¯�0¬�Z´c�µZ.d�u��µv¿u�0¯ uº��ª*�b�Y� µv�� µv·Z�¯� |À³� ¶´À�� yu�±M��«Z]�©¹v³ k z¿{�/Z·±Z]|À¯�0�Z�u��´)Y¹� {Y�0�Z³� µv�� uZl¿Y�/v¬v�Z]�b �� Z¿�z³�b�Y�²*°¯�¹ µuº]�²*°¯� Z·�©¹v³�²¿Yuº��}Z�oY�uyu�±v��µuz���zgY�yu�Z¿�v�Z]�'Z³uyu�b�Y�¹ uyu� �Z·�(¬��[Z¸d«Y� ��|¿z]M� �/|¯z£� �®�#�0-uº«M�yuuº��0¯�uZl¿Y��yZs��Àt�c�µYy�²¿zc�²X°�¯�¹ ²¿zd¸] Z�³Y� yu� 0-uº«MaZ �� ¶�«Z�¯� ¹ ©¹v³� ±uz)� iyZs� ±b�Y�z)�(¿%º«º�yº¯�êå�éî��{Y�¹ b�Y�zÀ�d¯� yZÀ�]� Z·�,�� yu�~¿{Z¿yÈÀ�¹z¿Yu�®¿È�0)zpc�®)��¶�z��v´³Z¯��À s�®¿È��Zc�b¯È��±¹v]�¶¬oz¯v¿v��®¿È��¶]�¹ �¹z��bÀ«Z���²°��}yu¹{�0.d�s�¹®)�v´³Z¯+z¯�¹ 0^¬£��yYº���¾³ºs0¯�®dsuº��ëæ�êì�� �¹y� Z]� ±ºs��¿Z¯{M� Z]PRGLILHG� .QRWW�¿Z¯{M� ¹/Z· Y|¿ÇY� v´³Z¯� ½%º«¹z��(/,6$�¹,)$�¹y� ¹/Z· 0«º*«º¯�3&5��Àt�c�ª]Z£�,��yu�0-uº«M�¹ /yZ°À]� � b�Y�êå��

Archive of SID

www.SID.ir



±Z¿vÀ°o�/ywM�uZÀ¸��}v´¸¯�/uZ�yY�0]º¤�¿�Z�y�v°p¯zd)u��±Z¿uYºk�²¿v«Y�a|��zd)u±YyZ¨°·�¹

l¯�µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÓÍ�±Zd�¯{ÎÐÕÒ ÎÍÒ

¶³Y{zº�©Zº� yuÎÐÔÍ¶^´k�u ¾´À«Z]�½Z·YYy�~¿{Z¿yÈÀ�¹z¿yu y¹z¯�,�z)uµ��ÎÒ�½v¸�¯�¹y¾�À�©Z��yuÎÐÔÒ>È°� ,º� yu�¾º´À«Z]��Zºp«�{Y�Yzº³MZº·¶º�«Z�¯�µuzº)bºº�Y�ÏÒ�� yZ���µuY|º¿v¸¯½Z·�©Z��yuæèìå¹æèìæ¶]®¿È����yYº�� µYy��/yZ°Àº],��yu�±Zº¯yu�¹ �Àtº�c�/Zº·Z·µyZ�Y�µuz) bº�Y�ÐÍ¹ÐÎ��/vºoY¹�©Zº� yuæèìë�¹y��¬dt¯�/Z·µuz)�y¹z¯�,��¹ ±Zº�³Y�yu�Yy�~¿{Z¿yÈÀº�¹z¿Yu��Àtº�cºº�Yb�ÐÏ��©Zºº� yu�±YyZºº*°·�¹ 0¯Èºº�Y�çååé®ºº¿È��¶ºº] ºº]µyZºº�Y�±M�±Zºº¯yu�¹ /yZ°Àv³uzºº)�èí��¹ /yuZºº¸]�z^ººl³y 0¯Èºººº�Y©Zºººº� yu�ÏÍÍÒ�Àtºººº�c��¹y�¹u�|Àºººº³ uY~¿{Z¿yÈÀº�¹z¿0´�¿�PRGLILHG�.QRWW,�yu�Yy�Y|¿ÇY�¹·Z v³uz)�¶�¿Z¤¯�±Zd�¬-�±Zd�Y�yu��êæ�� ±Yz¿Y�yu�0³Z�³Y�~¿{Z¿yÈÀ�¹z¿Yu{Y¾³Z�³Y� uyYº¯�uyº¯�(¿� ¶]� ±Yºc� 0¯� /yZ°À]¾-uº«M ¾°�#|´�¿y� Z¿yÈÀ�¹z¿Yu±Yz¸c� yu���Ñ�yu� uyº¯�(¿� � ±Yyv³{Z¯�êç��¹u¾-uº«M�uyº¯�z¿{�½v¬k±M¾«|³Yyv´]�yu� ±ZlÀ·Ç�¹�ÈÀ-�±Zd�Y±���êí�iz)yu�uyº¯�(¿�¹�±Zd�Y

c±Yz¸��ÐÒ�µyZ�Y�uz)�ª�¹yvÀ·�¾-uº«M� yuZ³� uyº¯�¦¿� ¶�À]� ¶ÀoZ³]Z~ÀdÀ°¿Y� Z¿yÈÀ�¹z¿Yu}Z^�yv´]� yu�±Zd�Y |¯z·±Z-���ÎÏ�¹uyº¯�¦¿�~¿{Z¿yÈÀ�¹z¿Yuz¿{�½v¬k{Y z ��¦¿&¬]�yº�§� ¶]� ¶§�¾³Yz¿Y� uz¯�¦¿z)�yY|-� uº]� µu �µvb�Y��ÐÔ��½º¿y� uyº¯� ¹u��¶]©Z°doYZ¿yÈÀ�¹z¿Yu� ~ÀdÀ°¿Y�/Y� ¶*�� /Z·� ¶�¿Z�� µv·Z�¯�}Z�Yz]�&RLQ� OHVLRQ�0�Yz-º¿uYy� yu~¿{Z¿yÈÀ�¹z¿Yu� {Y� ½uyYº¯� ¹ z¿{½v¬k{YY|À³� ªÀ]uyY� ±Zd�µv���yY|-b�Y��ÏÕ�� �yY|-� uyYº¯� ²À´$°·µv�³�¾°�#� ¾-uº«M� {Y� ½Y ~ÀdÀ°¿Y� Z¿yÈÀ�¹z¿Yu{Yv^´-��±Zd�¬-� ±Zd�Y�uyYu� uºk¹ �½v]º¯�/Z·�µv·Z�¯¾�t����±Yz¿Y�yu�0³YºÀo�~¿{Z¿yÈÀ�¹z¿Yu~¿{Z¿yÈÀ�¹z¿Yu�±Yzº¿Yyu�µZ]¹y��©Z����,�yu�0³YºÀo-+z º¬·Y�¶]zº- ¹b�Y�µv���yY|-�0�~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu�¶³º- YYZ¿yÈÀ�¹z¿Yu�¶³º-�Z¯Y�µv��Yvºk yºº)x¯�±YºÀºo j´º� zº· {bºº�Y�µvºº� bºº�Z¿�©Z�ºº� ¹ ,ºº� yu��ºº¤��|´ºº�¿y�©¹vººk µyZ°�æ��

uyYu�uºk¹�v^´-�{Y�0°�#�~¿{Z¿yÈÀ�¹z¿Yu�µv�³��yY|-�uyYº¯�/v]º¯�iz¿Y�

�^´¯ 0³YºÀo�0-uº«M 0³Z�³Y�0-uº«M ´�¿y�Z¿yÈÀ�¹z¿Yu| ~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu ±Zd�YÏÑ�Ö�Ð �©Z����µZ]¹y��,�¶]z-�¹ +z- � � � 0£z��±Zl¿Z]ywMÎ ,� � � � 0]z��±Zl¿Z]ywMÏÑ�ÎÑ�ÎÐ�Ö ©Z���¹ µZ]¹y��,� � � � ªÀ]uyYÒë�Ñí�Ñì�ÐÒ ,� � � � ±Yz¸cÎÎ�ÎÍ�Õ ,� � � � /º�y�±Z�YzsÐî�ÏÑ�ÎÓ ©Z���¹ µZ]¹y��,� � � � ±Zd�{ºsêê�Ñê�éå ,� � � � }yZ�êæ�ÏÑ ©Z���¹ ,� � � � ±Zd�¬-Òí � � � � ±ÈÀ-Òè�Òç�ÏÑ ©Z���¹ ,� � � � ±Yyv³{Z¯ÎÏ � � � � ±Z-|¯z·

Archive of SID

www.SID.ir



±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu�z]�/y¹z¯

l¯µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u��µyZ°ÓÍ�±Zd�¯{ÎÐÕÒ ���

©¹vkÏ�d³Y�0-uº«M�v�yu�¹ yZ�±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu�¶]�,���^´¯ 0-uº«M�v�yu��� ±Zd�Y�±Z*¯� ¶³º-ÎÐ��î çè��ì Î ÎÔ�ÎÑ�Ó�Ò ÎÖÐîêê��éåêæêè
Ñíææ��æåÒè

èå��ì�æé ë�èæ��é�í é í�èë�î�ì é�æ ì�í ë�î��îê�å æí�æí�êê�æé é
é�æ ê�ë��é�ë í�ëå

0£z��±Zl¿Z]ywM0£z��±Zl¿Z]ywM�|¿z^c� 0]z��±Zl¿Z]ywM�¶À¯¹yY� ªÀ]uyY�z¸��²À.�¯� ±Yz¸c±Zd�{ºs}yZ��{YzÀ�� ±Zd�¬-±Yyv³{Z¯�²]Z*´c�
±Yz¸c/º�y�±Z�Yzs�v¸�¯� ±Yyv³{Z¯�²]Z*´c�

~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu

|´�¿y�Z¿yÈÀ�¹z¿Yu

�º°l¯�yu�èêå±ZÀ¯�²¿Y�{Y�¶) �,��µuÈ£�æååZ]�µuÈ£�©Z��(¿�{Y��À]�²��æê¹ v³uYu�±Z�³�0-uº«M�v�yu�çêåµuº«M�©Z��(¿�z¿{�µuÈ£� v³uº^³�º´º§Zcyu�b]º³�(¿�yu��º¤��~ÀºdÀ°¿Y�Z¿yÈÀº�¹z¿Yu�¶º³º-�±b�Y�µv��Yvk�¶]z-�{Y�|¿z^ºc�{Yçèéuyº¯¹u�yu�¶]z-���í�å� v¯M�b�v]�z¬À�¹z*À¯�0�Àp¯�±ºs�{Y�Ð��ºº� ±Zººl¿Z]ywM�±Zdºº�Y{Y�0°ºº�y��yY|ºº- ¹uuyººº¯ yu� 0£z ~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu�¶³º-�/{Z�YvkuyYu�uºk¹�+z-�{Y�yu uº]�µuº«M�µv���¿Z¯{M�+z-�j´º� {Y�0º*¿�uyºº¯ (º¿��çå� �Ö�µuº«M��¿Z¯{M�uyº¯�+z-�¹u�{Y�0º*¿�zº.¿u�uyºº¯ yu�¹b�Y�µuº]�ÏÑ�� ©Z��yuÎÖÓÖ½uÈÀ¯�,��¾�À^��¾-uº«M�²À«¹YZ·uz.«¹�/ ¶º]À°¿Y�Z¿yÈÀº�¹z¿Yu~Àººd¹|´º�¿y�Z¿yÈÀº�¹z¿Yuyu�yººº�){Y� ²º]Z¨´c�¢]Z��yYº�¸��yY|-�±Yyv³{Z¯�±Zd�Y�yu�v����êè� 0-uº«M�|À³�©Zº� ±Zº°·�yu�¹,��¦¿�0¬·YZ¨¿z¯M�{Y�µuyY¹ ¶ºº]~ÀººdÀ°¿Y�Z¿yÈÀºº�¹z¿Yu±Yzºº¿Y yu�vºº� µvºº¿u��êë��/Yzºº] 0³YºÀo�/zÀ-�¶°·�ª*º� yZº] ²Àdº�t³�(Q]RRWLF��b³º � ~¿{Z¿yÈÀº�¹z¿Yu,º� yu�±Zd�z¸��[z��/Z·Zd�¹y�yu�Zº· Zº] z¸º� ²À.º�¯�ì�çëv���yY|-�0º-uº«M��ÎÑ��¢¤p¯ /Zº· ±Zdº�Y�{Y��¬dºt¯�/Zº·¾£zº� ±Zºl¿Z]ywM�±Zl¿Z]ywM�

�0º]z�ªÀº]uyY�±Yz¸c�±Zd�{ºs±Yyv³{Z¯�¹ ±Zd�¬-��}yZ���v�yu�Z]�Yy�~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu�¶³º-�¶º] Zº· ,º� 0º-uº«M0ºº-uº«Mîê�åZººcí�èë/Zºº· ±Zdºº�Y�{Y�¹±Yzºº¸c�±Zºº�Yzs|´�¿y�Z¿yÈÀº�¹z¿Yu�¶º³º-�¶º] 0º-uº«M�±Yyv³{Zº¯ ¹ /ºº�yZ] 0º³Y¹Yz�é�æZc�í�ëåv³Y�µuz)��yY|-�v�yu��µyZ°��©¹vk ç��©Zº� yuæèíèª.³Y�/Z·�z)���¤¯�0¯ºcZ³M¹z*À¯�/º«º¯�¹ ~ÀººdÀ°¿Y�Z¿yÈÀºº�¹z¿Yu�¶º¬°k�{Yyu�Yy�|´ºº�¿y�Z¿yÈÀºº�¹z¿Yu ) 0º�yz]�±Yzº¿Yuz��ÏÖ��©Z��yu�ÏÍÍÒ�/HH¹:RQJ(¿�,���v³uz)�0º�z�¯�Yy�Z¿yÈÀº�¹z¿Yu�~´ºk yu�vº¿vk�¶º³º-±Yz¿Y�¹ ±Z°«M�yu���Àt�c�¹ Z*¿z¯M�yu�b¯Z£Y�{Y��À��µuºº«Myu�±M�±v��µuº«M�±Z*¯Y�\Àczc�²¿Y�¶º] ¹ uºº] µuzº) 0º-v³{bºº�Y�¶dºº�Yu�uºººk¹�±Yzºº¿Y��éé��²ººÀ´$°·©Zºº� yu�ÎÖÔÑ ¹ ±Zºº¿uYºk0DF'RQDOGZ¿yÈÀºº�¹z¿Yu�¶ºº³º-�0ºº-uº«M�zÀººgZc�¶���®tc�vÀº«ºc�zº] Yy�|´º�¿y6WHJRP\LD� DHJ\SWL���$HGHV� DHJ\SWL�v³uz)�0º�yz]�{Y�¶¿x�c�b]º³�(¿�¶)�\Àczc�²¿v]ª]Zºº£ ±Y|Àºº¯ ¶ºº] Yy�®ººtc�vÀºº«ºc�/yZºº¯M zºº�³�{Y�µuººº«M ,ºº�¶�oÈ¯� ¶]�b^�³�/Y¶�µv��¶¿x�c�½Z·±ºs{Y,�µuº«MzÀ�

Archive of SID

www.SID.ir



±Z¿vÀ°o�/ywM�uZÀ¸��}v´¸¯�/uZ�yY�0]º¤�¿�Z�y�v°p¯zd)u��±Z¿uYºk�²¿v«Y�a|��zd)u±YyZ¨°·�¹

l¯�µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÓÍ�±Zd�¯{ÎÐÕÒ ÎÍÔ

uYu��·Z)��Ñæ��|´�¿y�Z¿yÈÀ�¹z¿Yu�¶³º-�¶]�©Z���0-uº«M��yY|-�²ºÀ«¹Y��æå� bº�Y�µuºº] ±Yyv³{Zº¯ ±Zdº�Y�{Y��Òè��¶³º-�¶]�©Z���0-uº«M /Z·�±Zd�Y�{Y�~ÀdÀ°¿Y�Z¿yÈÀº�¹z¿Yu¾£z��±Zl¿Z]ywM�ªÀ]uyY� ±Zdº�{ºs�¬dt¯�/Z·�¢¤p¯���ºc�±Yyv³{Z¯�¹ ±Zd�¬-��æå Zºcæ�êìb�Y�µv���yY|-�vº�yu��Z°��©¹vkµyè�Z¯Y��yu� ©Zº�æèíç�º°l¯�yu�Yy�0-uº«M�±Y|À¯�±YyZº*°·�¹ 0.º�¯�±Zd�Y�µu{Zº¿ yuê�ìyu�¶)�ayº��²¿v]��v³uz)�È�Y�v�yu� /Zº· ±Zdº�Y¾£z��±Zl¿Z]ywM�±Zd�{ºs�±Yyv³{Z¯�¹ ±Zd�¬-�� �º°l¯�{Yëë�µv��vÀ��©Z���êv³uº]�µuº«M�µuÈ£���ÏÑ��
©¹vkè�Z���0-uº«M�v�yu�¹ yZ�d³Y�yu�~¿{Z¿yÈÀ�¹z¿Yu�¶]�© ±Yz¿Y�^´¯ 0-uº«Mv�yu��� ±Zd�Y�±Z*¯� ¶³º-

çé��æè��î Ðî��çéÏÑÏÑÏÑ
Òè

æ�êì�çå ê�çí�æ�ææ ê�æçæåê�ì
æå

0£z��±Zl¿Z]ywM±Zd�{ºs±Zd�¬-±Yyv³{Z¯±Zd�Y�µu{Z¿�yu
±Yyv³{Z �̄²]Z*´c�

Z¿yÈÀ�¹z¿Yu~ÀdÀ°¿Y

Z¿yÈÀ�¹z¿Yu|´�¿y
/Z·�±Zd�Y�{Y�~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu�¶º³º-�¶º] µZº]¹y�0º-uº«M¾£zº� ±Zºl¿Z]ywM�ªÀº]uyY¹±Zdº�{ºs/Z·�¢¤p¯��º�ºc� 0º³Y¹Yz��Zº] �¬dºt¯ì�êZºcêåb�Y�µvº¯M�bº�v]�vº�yu� �vºkµyZ°º� ©¹é�Zº¯Y��©Zº� yuæèíç±YyZ*°·�¹ 0.º�¯�±Zd�Y����yu��º°l¯�yu�Yy�0-uº«M�±Y|Àº¯î�yY|-�v�yu� ] �v³uzº)�ºº°l¯�{Y�¶º) \ºÀczc�²º¿vççµv��vÀ��µZ]¹y�ç /Zº· ±Zdº�Y�yu�µuÈº£¾£zº� ±Zºl¿Z]ywM¹±Zdº�{ºs�µuº«M� vºº³uº]�0ºº-uº«M�¶ºº] Zºº¸³M�²ººÀ´$°·î�í�ººº°l¯�{Y�vºº�yu�+z-�¹ ©Z����µZ]¹y�ª¯Z��µv��vÀº� 0º�o¹�±YyYºtdº�º-v³uz)�µyZ�Y�~ÀdÀ°¿Y�Z¿yÈÀº�¹z¿Yu�¶º]�¶³º-�yº�)�yu�±º´)Zc y Z¿yÈÀ�¹z¿Yub�Y�µv�³�Yvk�µZ]¹y�{Y�|´�¿��ÏÑ��

©¹vké�±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu�¶]�µZ]¹y�0-uº«M�v�yu�¹ yZ�d³Y��^´¯ 0-uº«M�v�yu��� ±Zd�YÏÑ��æè��î èî��çéÏÑ
æ�ææ�ì�ê êåî

0£z��±Zl¿Z]ywM±Zd�{ºs±Zd�Y���
±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu�yZ�d³Y�ºº°l¯�yu~¿{Z¿yÈÀ�¹z¿YuZ�³Y�±Zd�Y�µu{Z¿�{Y�0³YºÀo�¹ 0³ b�Y�µvº� �yY|º- ±Yzº¿Y�µu�yu�~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu�¶³º-/Z·�±Zd�Y�yu�¶)�ayº��²¿v]�µvº� µv·Zº�¯�yºº�)�±Zdº�Y�/º�y�±Z�Yzs��±Yz¸c��0]z��±Zl¿Z]ywM��0£zº� ±Zºl¿Z]ywM±Zd�Y�yu��0³YºÀo�0-uº«M��¤��±Yyv³{Z¯�¹ }yZ���±Zdº�{ºsº�³Y�0º-uº«M��º¤�� ±Z-|º¯z·¹ ªÀ]uyY�/Z·�±Zdº�Y�yu�¹ 0³Z�yY|-�¶³º-�²¿Y�0³YºÀo�¹ 0³Z�³Y�0º-uº«M�¹u�zº· ±Zdº�¬-bº�Y�µvº���yY|-�±Zd�Y�yZ¸#�{Y�|´�¿y�Z¿yÈÀ�¹z¿Yu�¶º³º-0-uº«M��¤��/º�y�±Z�Yzs�±Zd�Y�yu�¶)�\Àczc�²¿v]��µvº�±Zd�Y�yu�¹ 0³Z�³Y�0º-uº«M��º¤��±ÈÀº- ±Zdº�Y�yu��0º³YºÀo±Yyv³{Z¯�¹ ±Yzº¸c�/Zº·²¿Y�0³YºÀo�¹ 0³Z�³Y�0-uº«M�¹u�z·� b�Y�µv��b�Z¿�¶³º-�µyZ°��©¹vkæ�� µyZ°��©¹vk�{Y�¶º) ±Z´º#æ¹ ±Yz¸c�±Zd�Y�¹u�yu�v¿M�0¯�z]�¶ºº³º-�¹u�zºº· ¶ºº] 0ºº³YºÀo�Zºº¿ 0³Zºº�³Y�0ºº-uº«M�±Yyv³{Zºº¯�b�Y�µv���yY|-�|´�¿y�Z¿yÈÀ�¹z¿Yu�¹ ~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yuz.¿u�ª¤d�¯�¶�«Z�¯�¹u�yu�¶#z-Yyu�¶³º-�¹u�²¿Y�{Y�(À$À·v¯ZÀ³�b�v]�±Yyv³{Z¯�±Zd�Y�±YyYºtdº�º-�Òé�ÐÓ��¾«Zoyu {º³ºW{�±º³Z)�¹u�¶)~¿{Z¿yÈÀ�¹z¿Yu��~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yu� ªÀº]uyY�/Zº· ±Zdº�Y�yu�z¸��²À.º�¯���ÏÕ�ÏÔ�ÏÓ�ÎÑ�¹ 0£z��±Zºl¿Z]ywM�|¿z^c���ÏÏ�ÏÎ�ÎÕ�"À·��v³Y�µv��0�z�¯ {Y�0³Z�³Y�uyºº¯¶³º-�¹ µv�³��yY|-�0£z��±Zl¿Z]ywM�±Zd�Y�b�v]�±Zd�Y�¹u�²º¿Y�{Y�(Àº$À·�{Y�|Àº³ |´º�¿y�Z¿yÈÀº�¹z¿Yubº�Y�µv¯ZÀº³�0-uº«M��¤��±ÈÀ-�¹ ±Z-|¯z·�/Z·�±Zdº�Y�yu¶]�\Àczc�¶]�0³Z�³Y|´�¿y�Z¿yÈÀ�¹z¿Yu�¹ ~ÀdÀ°¿Y�Z¿yÈÀ�¹z¿Yub�Y�µv���yY|º-�(À$À·�²¿Y�{Y��À��¶)�b�Y�z)w�±Z¿Z� Y¶³º-¹u{±Zd�Y�±YyYºtd�º-yu�¡º�b�Z¿�±ÈÀ-µv�³uº]�ÐÓ��

Archive of SID

www.SID.ir



±Yz¿Y�yu�~¿{Z¿yÈÀ�¹z¿Yu�z]�/y¹z¯

l¯µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u��µyZ°ÓÍ�±Zd�¯{ÎÐÕÒ ���

±Z¯yuµYz°·�©¹v³�±uz)�iyZs�±Z�³Y�yu�0³Z¯yu��¹y�²¿zc�0º¬°�¶À�ºc�0³Z¯yu�0°À��¹ bº�Y�0ºoYzk��¹y�¶º] uºcZº°³�Zº]¹ b�Y�µuzº¯ ©¹vº³ ªºsYu�yu�zº) Z^º«Z��Yzº¿{�uºº� 0º°³º��0°³�µv¿u�±Zº�³Y�0º�Àp¯�±ººs yu�|Àº³ z¬Àº�¹z*À¯u�yu ,º�v¿Z°ºº�yZd�ZÀc�Zº·�7KLDFHWDUVDPLGH�²À¯ººº�yÈ¯�Zº¿ �0HODUVRPLQH��)��«Z]�z)�±Yº´��¶º]�0DFURILODULFLGH� ²ººººÀd*¯yº¿Y�¹�,YHUPHFWLQ�®¿Zºººº�)Y�²Àºººº�¿Z°^¬À¯�Zºººº¿ �0LOEHP\FLQ�R[LPH�©¹|Àº¯Yº«�Zº¿ ¹�/HYDPLVRO�±Yº´º�] �)z¬Àº�¹z*À¯�0LFURILODULFLGH�uº��0¯�µuZ d�Y�Òì�êå�� ±Y|Àº¯ ¶º] ²À¯ºº�yÈ¯�±Yzº¿Y�yuPJ�NJê�ç¶]�²Àd*¯yº¿Y�¹ ±Y|Àº¯PJ�NJåê�å±Z¯yu�yu�~¿{Z¿yÈÀ�¹z¿Yuyº��¶]�¶]z-� b�Y�¶d�y�yZ*]�/|À¯M�bÀ¤�º¯�Ð�� ©zd´)�·Zººº) ¹ ©zdººº´)~¿{Z¿yÈÀººº�¹z¿Yu�0³Zººº�³Y��+XPDQ� GLURILODULDVLV��+'�/Z·�±|t¯�0º-uº«M��·Zº) ¶º] ¶dº�]Y¹ Y ±Mbº��Z]�Yy�Z¸³M�v¿Z]��µuº«M�/Zº· ,º� 0¿Zº�Z´��{Y�~º�±Z¯yu�/yZ°À]�(À¯v³Y�¢�Z´¯�yu�¹ uz)�±Z¯yu��)uºcZº°³¶°· ±|ºt¯µuºº«M�/Zº·�0º�o¹�¹ 0º¬·Y�v�Z]�yZ)yºd�u�yu�v¿Z]� 0¿¹yYu�/zÀ.º�À��{Y�v¿Zº] ²ºÀ´$°·�&KHPRSURSK\OD[\�Z] uz)�µuZ d�Y�²Àd*¯yº¿Y�{Y�µuZ dº�Y�) µZ-M�¹ 0³Z�y��È�Y±uz{Y�/zÀ-º¬k�¹ ©Z¤d³Y�/Z·�µYy�uyº¯�yu�Z·�,��/Z·�\oZº�uyYu�bºÀ°·Y�±M�¹ Z¸³M�¹yÇ�¹ �«Z]�/Z·�¶���bÀ�°k�²d�Z)yu�Z·�¶����|-�z]Yz]�yu�Z·�,��¹ uYz�Y�0º�t��bº��Zp¯b�Y�zgº¯�0³YºÀo�¹ 0³Z�³Y�0-uº«M��·Z)�êå��
0¿Z¸³�/zÀ-�¶lÀd³º]¶¾¯�z�³yu�~¿{Z¿yÈÀ�¹z¿Yu�v�y]{Y�0sz¶§�±Yz¿Y�¢�Z´¯ uººk¹�{Yµvº� ¥Zº� Zº¿yÇZ¯Z¸³M�yu�/yZ°À]�²¿Y�Zº¿ ¹bpc b�Y�µvº¯M�yu�©zdº´§²¿zc�®¸¯��ª¤d´¯�½yZ°À]�µv³º����ºc� ¶º��Zº·¶^º´k�{Y¾¨�|���b�Yv¸]¾¨�|�¯Yu�¹v�Z]�²¿Y�Z] ©Zºobº^£Yz¯�±¹vº¯ ¶¯Z³zº] ¶³º.$Àº·�6XUYHLOODQFH�²¿Y�

¶¨^º� yu�½yZ°Àº]¾dº�Yv¸]�½Zº·uºk¹�yº�§�¾¨º�|�¯Yu�¹ uyYvº³�uyYº¯�/Z·��yY|-��¿Y|�Y�¶]�¹y�vº³¹y�¶º] ¶ºkºc�Zº]¶kºc�¶]�{ZÀ³��zÀsY�/Zº· ©Zº� yu�~¿{Z¿yÈÀº�¹z¿Yu�0³Zº�³Y¶]�0·Z.�¿Z¯{M�ºº¬��/Zº· �º�td¯�¹ Zº· (º�|��zdº�À]/Z·�±º³Z)�yu�µ&¿¹�¶]�±Zº�³Y�yu�/yZ°Àº] ²º¿Y�0º´À«Z]�®º¿È�Z£�0-uº«M�Z]�¢�Z´¯�Zº¿ ¹ /yZ°Àº]}Z�oY�0³YºÀo�¶�oÈ¯�ª] uºº� 0º¯�\«Z��yY|-/Z·�yu�~¿{Z¿yÈÀ�¹z¿Yu�¶]��º]z¯� ªº.³Y�¶^º´k�{Y�±Yzº¿Y±|t¯�{Y�ª.³Y�½{Z�Yvk�¹ ¾�Z´�/Z·� µuºº] ¾º³YºÀob�Y��yu�/yZ°À]�²¿Y�uyº¯�yu�0�yz]�²¿Y�z]Z´]¶]�/y¹z��¶d�z.³�ayº��¾¤À¤pc�¶º) yºº�)�¢�Z´º¯ zº.¿uvº�y�0º¯ zº�³�z.«¹�/Z·�,��uºk¹±YyYºtd�º-�z¿Z��¹ u,��/yYv¸.³�µv¿v���¿Y|�Y��±|t¯�±Yº´º� ¶º]¶]z-�¹ Z·/Z·yu�,��{Y�µuZ d�Y��zÀºsY�/Zº· ©Zº� yu�Z·z¸º� yu�0º.³Zsz°oY�©È·�±Z¯{Z��yu�¹ ®¿Yzk���)�/Yz]�0º¯Z�d³Y�/¹zÀº³uZ�d£Y�yu�¶¬-�/Z·�,���¤³�¹ ¶^£zd¯�zÀ��euYºo�{¹zº] yu¶ººkºc��0¿Zdºº�¹y�¢�Z´ºº¯ yu�/{y¹Zºº�)/Zºº· Zºº¤¯�zdºº�À]/Z·�½yZ°À]�¹ Z·�,��¶º] Yy�yºº�)�0*º�|�¯Yu�¹ 0dº�Yv¸]µ&¿¹�¶º] ±Zº�³Y�Zº] Zº¸³M�'zdº�¯~¿{Z¿yÈÀ�¹z¿Yuv^¬��0¯�� ¶³º.$Àº·YÈ��aZµz�o�yu�¾�Z´�uyº¯½yZ°À]�²¿Y�²À¬£Z³�0³¹v¯�aZ¤À¤pc�yº�´¯�²º¿v]��bº�À³�}zdº�u�yu�±Yzº¿Y�yu] µ{yZ^º¯ ¹ 0*º�|��0º�Z´��µzº�o�µ¹zº- �º�ºcZ]�²À¬£Z³�Z0*ºº�|��0ºº�Z´��!yZºº£ ¹ 0ºº�Z´��ªºº.³Y�µ¹zºº- /yZºº*°·º¬��µZ.�³Yu�0d�Yv¸]�aZ¤À¤pc�ºdÀd�³Y�¹ b�Yv¸]�µv*º�³Yub�Y�YzkY�b�u�yu�±Yz¸c�0*�|�� ¾³Yuyv£�¹z¨�cµz�o�µ¹z-�yZÀ�³Yu�b�¹u�²�¹�²�o�zd)u�{Y�¶¬À�¹�²º¿v]¹ 0¬�^p¯�/v¸¯�zd)u�¹ ²À¬£Z³�Z]�µ{yZ^º¯ ¹ 0*º�|��0º�Z´�dº)u0�Z´��!yZ£�¹ 0�Z´��ª.³Y�µ¹z-�vÀcZ�Y�uº��¯�z �k�z/Yz]�±Yz¸c�0*�|��º¬��µZ.�³Yu�b�Yv¸]�µv*�³Yu�0*º�|�uº��0¯�/yY|.�Z���¶³Z°À°��±Zº�¿Y�/yZº*°·�¶]�¶«Z¤¯�²¿Y ¶¯v¤¯�±Yº´º�0��tc�/zd)u�µy¹u�¶¯Z³�±Z¿Z��z]�/Y�3K�'��

Archive of SID

www.SID.ir



±Z¿vÀ°o�/ywM�uZÀ¸��}v´¸¯�/uZ�yY�0]º¤�¿�Z�y�v°p¯zd)u��±Z¿uYºk�²¿v«Y�a|��zd)u±YyZ¨°·�¹

l¯µv¨�³Yu�¶¬|��º¬��µZ.�³Yu�¾¨�|�±ÈÀ-�¾¨��|³Z��µy¹u®·u�µyZ°�ÓÍ�±Zd�¯{ÎÐÕÒ ���

Z³Z]�µ{yZ^¯¹�0*�|��0�Z´��µz�o�¶d�y�yu�©¹Y�µv´º�¿º³²À¬£ ±Yº´º� Zº]~0«Z°doY�²À¬£Z³�(ÀcZ°d�À��¹ 0�Z´��º]�0�yz]~¿{Z¿yÈÀº�¹z¿Yu�±ÇZ]¹u�µvÀ�À«º)�vÀ)ZcZ]�ªÀ]uyY�±Zd�Y�yu ±Zd�z¸��/yZ°À]{º³ºW{�±º³Z)�z]²À.�¯z¸�nµv��¶À¸c�b�Y�
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����$QGHUVRQ�5&��1HPDWRG�3DUDVLWHV�RI�9HUWHEUDWHV��7KHLU�'HYHORSPHQW�DQG�7UDQVPLVVLRQ���QG HG��:DOOLQJIRUG��&$%,�3XEOLVKLQJ�����������$VKIRUG�5:��&XUUHQW�XVDJH�RI�1RPHQFODWXUH�IRU�3DUDVLWLF�'LVHDVHV��ZLWK�6SHFLDO�5HIHUHQFH�WR�7KRVH�,QYROYLQJ�$UWKURSRGV��0HG�9HW�(QWRPRO�����������������������$WKDUL�$��=RRQRWLF�6XEFXWDQHRXV�'LURILODULDVLV�LQ�,UDQ��$UFK�,UDQ�0HG����������������

����'DOLPL�$��0REHGL�,��+HOPLQWK�3DUDVLWHV�RI�&DUQLYRUHV�LQ�1RUWKHUQ�,UDQ��$QQ�7URS�0HG�3DUDVLW�����������������������'HJDUGLQ�3��6LPRQDUW�-0��'LURILODULDVLV�D�5DUH��8VXDOO\�,PSRUWHG�'HUPDWRVLV��'HUPDWRORJ\ ��������������������������(VODPL�$��$VKUDIL�+HODQ�-��0HVKJKL�%��&DQLQH�+HDUWZRUP��&OLQLFDO�3UHVHQWDWLRQ�DQG�7UHDWPHQW��,QGLDQ�9HW�-�����������������������)DUDKQDN�$��0REHGL�,��0RKDPDGL�)��6WXG\�RI�=RRQRWLF�+HOPLQWKHV�RI�&DUQLYRUHV�LQ�.KX]HVWDQ��,UDQ��,UDQLDQ�-�3XEO�+HDOWK����������������������������-DIDUL�6��&DXU�61��.KDNVDU�=��3UHYDOHQFH�RI�'LURILODULD�,PPLWLV�LQ�GRJV�RI�)DUV�3URYLQFH�RI�,UDQ��-�$SSO�$QLP�5HV�����������������������-DYDGLDQ�(��0DF'RQDOG�::��7KH�(IIHFW�RI�,QIHFWLRQ�ZLWK�%UXJLD�3DKDQJL�DQG�'LURILODULD�5HSHQV�RQ�WKH�(JJ�SURGXFWLRQ�RI�$HGHV�DHJ\SWL� $QQ�7URS�0HG�3DUDVLW��������������������������.RQLVKL�(��6XVFHSWLELOLW\�RI�$HGHV�$OERSLFWXV�DQG�&XOH[�WULWDHQLRUK\QFKXV��'LSWHUD��&XOLFLGDH��&ROOHFWHG�LQ�0LNL�&LW\��-DSDQ�WR�'LURILODULD�LPPLWLV��6SLUXULGD��)LODULLGDH���-�0HG�(QWRPRO���������������������������/HH�'/��HG����7KH�%LRORJ\�RI�1HPDWRGHV��/RQGRQ��7D\ORU�	�)UDQFLV�����������/HH�*��:RQJ�0��$�QHZ�6XEFXWDQHRXV�'LURILODULLG�LQ�D�'RJ��7KH���WK ,QWHUQDWLRQDO�&RQIHUHQFH�RI�WKH�:RUOG�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�9HWHULQDU\�3DUDVLWRORJ\��&KULVWFKXUFK��1HZ�=HDODQG����������������0HKUDEDQL�'��6DGMMDGL�60��2U\DQ�$��3UHYDOHQFH�RI�*DVWURLQWHVWLQDO�3DUDVLWHV�LQ�6WUD\�GRJV�LQ�6KLUD]��6RXWKHUQ�,UDQ��-�$SSO�$QLP�5HV�����������������������0DVORY�$9��%ORRG�6XFNLQJ�0RVTXLWRHV�RI�6XEWULEH�&XOLVHWLQD��'LSWHUD��&XOLFLGDH��LQ�WKH�:RUOG�)DXQD��0RVFRZ��2SUHGHOLWHOL�SR�)DXQH�6665��1R�����������>LQ�5XVVLDQ��(QJOLVK�WUDQVODWLRQ�E\�30�5DR�ZLWK�D�)RUZDUG�E\�5$�:DUG��������6PLWKVRQLDQ�,QVWLWXWLRQ�/LEUDULHV�DQG�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ��:DVKLQJWRQ�'&@�����0LU]D\DQV�$��=DNDULDQ�%��7KH�2FFXUUHQFH�RI�'LURILODULD�UHSHQV�LQ�'RJV�LQ�,UDQ��9HW�5HF�����������������������0LU]D\DQV�$��(VODPL�$��$QZDU�0��6DQMDU�0��*DVWURLQWHVWLQDO�3DUDVLWHV�RI�'RJV�LQ ,UDQ��7URS�$QLP�+HDOWK�3URG��������������������0XOOHU�5��:RUPV�DQG�+XPDQ�'LVHDVH���QG HG��:DOOLQJIRUG��&$%,�3XEOLVKLQJ��������
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����3DPSLJOLRQH�6��5LYDVL�)��'LURILODULDVLV��,Q��6HUYLFH�0:��HG���(QF\FORSHGLD�RI�$UWKURSRG�WUDQVPLWWHG�,QIHFWLRQV�RI�0DQ�DQG�'RPHVWLFDWHG�$QLPDOV��:DOOLQJIRUG��&$%,�3XEOLVKLQJ��������������������5DQMEDU�%DKDGRUL�6��(VODPL�$��&RPSDULVRQ�RI�0RGLILHG�.QRWW�DQG�(/,6$�0HWKRGV�IRU�'LDJQRVLV�RI�'LURILODULRVLV�LQ�GRJV�LQ�*ROHVWDQ�3URYLQFH�DQG�'HWHUPLQLQJ�RI�LWV�3HULRGLFLW\� 7KH���WK ,QWHUQDWLRQDO�&RQIHUHQFH�RI�WKH�:RUOG�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�9HWHULQDU\�3DUDVLWRORJ\��&KULVWFKXUFK��1HZ�=HDODQG����������������5RXKDQL�6��$WKDUL�$��2FXODU�GLURILODULDVLV�LQ�,UDQ��$�&DVH�UHSRUW��0HG�-�,VODPLF�5HS�,UDQ���������������������6DGLJKLDQ�$��+HOPLQWK�3DUDVLWHV�RI�6WUD\�'RJV�DQG�-DFNDOV�LQ�6KDKVDYDU�DUHD��&DVSLDQ�5HJLRQ��,UDQ��-�3DUDVLWRO ����� �������������������6DGLJKLDQ�$��+HOPLQWKV�RI�ZLOGFDWV�LQ�WKH�6KDKVDYDU�DUHD��&DVSLDQ�UHJLRQ��,UDQ��-�3DUDVLWRO����������������������6DGMMDGL�60� 0HKUDEDQL�'��2U\DQ�$��'LURILODULRVLV�RI�6WUD\�'RJV�LQ�6KLUD]��,UDQ��-�9HW�3DUDVLWRO����������������������

����6DQMDU�0��1LDN�$��.KDWLEL�6��'LURILODULDVLV�LQ�WKH�'RJ�LQ�,UDQ��9HW�5HF����������������������6FKUH[�&)��7UDXWYHWWHU�(��&DQLQH�DQG�IHOLQH�+HDUWZRUP�'LVHDVH� 'LDJQRVLV�DQG�7KHUDS\��:$/7+$0�)RFXV�����������������������6LDYDVKL�05��0DVVRXG�-��+XPDQ�&XWDHQRXV�'LURILODULRVLV�LQ�,UDQ��$�5HSRUW�RI�WZR�&DVHV��,UDQLDQ�-�0HG�6FL����� ��������������������6LPRQ�)��/RSH]�%HOPRQWH�-��+XPDQ�'LURILODULDVLV��3DVW 6WXGLHV��&XUUHQW�$SSURDFKHV��,;�(XURSHDQ�0XOWLFROORTXLXP�RI�3DUDVLWRORJ\��9DOHQFLD��6SDLQ����������������9DURGL�(��.X]PLQ�<��9DV\O\N�1��.RQRQNR�$��9D]KHQLQD�,��7KH�UDWH�RI�'LURILODULD�UHSHQV��1HPDWRGD��/DUYDO�'HYHORSPHQW�LQ�H[SHULPHQWDOO\�LQIHFWHG�PRVTXLWRHV��,;�(XURSHDQ�0XOWLFROORTXLXP�RI�3DUDVLWRORJ\��9DOHQFLD��6SDLQ����������������9HQFR�.��+HDUWZRUP�'LVHDVH�LQ�'RJV�DQG�&DWV��,;�(XURSHDQ�0XOWLFROORTXLXP�RI�3DUDVLWRORJ\��9DOHQFLD��6SDLQ����������������:+2��)$2��2,(��$QLPDO�+HDOWK�<HDUERRN�������5RPH��$QLPDO�+HDOWK�6HUYLFH��$QLPDO�3URGXFWLRQ�DQG�+HDOWK�'LYLVLRQ��:RUOG�+HDOWK�2UJDQL]DWLRQ��)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��2UJDQL]DWLRQ�,QWHUQDWLRQDO�GHV�(SL]RRWLHV�������
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5HYLHZ�RI�'LURILODULDVLV�LQ�,UDQ
$]DUL�+DPLGLDQ�6��0�6F����<DJKRREL�(UVKDGL�05��3K�'���-DYDGLDQ�(���3K�'���0REHGL�,���3K�'���$EDL�05��0�6F��

$EVWUDFW,QWURGXFWLRQ� 'LURILODULDVLV� RU� GLURILODULRVLV� LV� D� PRVTXLWR� �'LSWHUD�� &XOLFLGDH�� ERUQH� PHWD]RRQRWLF� GLVHDVH�� FDXVHG�E\�GLIIHUHQW�VSHFLHV�RI�WKH�QHPDWRG�JHQXV�'LURILODULD��6SLUXULGD��2QFKRFHUFLGDH���,WV�UHVHUYRLUV�DUH�PRVWO\�FDQLGV�DQG�LW�LV�FRVPRSROLWDQ��+XPDQ�GLURILODULDVLV�LV�QRZ�FODVVLILHG�DV�DQ�HPHUJLQJ�]RRQRVLV�2EMHFWLYH�� 7KLV� DUWLFOH� UHYLHZHG� DOO� SUHYLRXV� UHFRUGV� DQG� LQYHVWLJDWLRQV� LQ� ,UDQ� DQG� WKH� ZRUOG� LQ� UHODWLRQ� WR�GLURILODULDVLV�LQ�RUGHU�WR�SURYLGH�D�IRXQGDWLRQ�IRU�IRUWKFRPLQJ�VWXGLHV�0DWHULDOV� DQG�0HWKRGV��)URP WKH� ILUVW� UHSRUW� RI� GLURILODULDVLV� LQ� ,UDQ� LQ� ����� XS� WR� ������ DOO� KXPDQ� DQG� DQLPDO�FDVHV� DQG� LPSRUWDQW� GDWD� VXFK� DV�� WKH� SDWKRJHQ� DQG� UHVHUYRLU� VSHFLHV�� GLVWULEXWLRQ�� IUHTXHQF\�� DQG� KXPDQ� FDVHV�� DV�UHWURVSHFWLYH� VWXG\�� ZHUH� LQYHVWLJDWHG� DQG� DQDO\]HG��$OVR�� WKH� QDWXUDO� KLVWRU\� RI� SDUDVLWH�� SDWKRJHQLFLW\�� WKH� GLVHDVH�GLDJQRVLV��WUHDWPHQW��DQG�FRQWURO��DQG�WKH�ODVW�VWDWXV�RI�WKH�GLVHDVH�LQ�WKH�ZRUOG�ZHUH�EULHIO\�PHQWLRQHG��5HVXOWV� 7ZR� VSHFLHV� RI� WKH� JHQXV�'LURILODULD��'�� LPPLWLV� �FDQLQH� KHDUWZRUP�� DQG�'�� UHSHQV� DUH� IRXQG� LQ� ,UDQ��%\�QRZ��QLQH�KXPDQ�FDVHV�KDYH�EHHQ�IRUPDOO\� UHSRUWHG� LQFOXGLQJ�IRXU�VXEFXWDQHRXV�DQG�WZR�RFXODU�FDVHV�RI�'��UHSHQV��D� UDUH� FDVH� RI�'�� LPPLWLV� LQ� WHVWLFXODU�K\GURFHOH�� DQG� WZR�SXOPRQDU\�FDVHV� �PRVW�SUREDEO\�'�� LPPLWLV���$V�D�ZKROH��KXPDQ� DQG� DQLPDO� GLURILODULDVLV� KDV� EHHQ� UHFRUGHG� LQ� HOHYHQ� SURYLQFHV� RI� ,UDQ�� 7KH� VSHFLHV� '�� LPPLWLV� KDV� EHHQ�UHSRUWHG� LQ� (DVW� $]HUEDLMDQ��:HVW� $]HUEDLMDQ�� $UGHELO� 7HKUDQ�� .KRUDVDQ�� .KX]LVWDQ�� )DUV�� *ROHVWDQ��0D]DQGDUDQ��DQG� +RUPR]JDQ� 3URYLQFHV� DQG� '�� UHSHQV� LQ� 7HKUDQ�� .KRUDVDQ�� *XLODQ�� DQG� 0D]DQGDUDQ� 3URYLQFHV�� 'LIIHUHQW�LQYHVWLJDWRUV� KDYH� UHSRUWHG� '�� LPPLWLV� LQ� GRJV� �ZLWK� WKH� IUHTXHQF\� RI� ����� WR� �������� MDFNDOV� ������������� IR[HV������������ZROYHV� ���������� DQG� FDWV� ������� DQG�'�� UHSHQV� LQ� GRJV� ������������ DQG� MDFNDOV� ������ LQ� WKH�GLIIHUHQW�DUHDV�RI�WKH�FRXQWU\��&RQFOXVLRQ� 'DWD�RQ�GLURILODULDVLV�LQ�,UDQ�DUH�WR�VRPH�H[WHQW�VFDWWHUHG�DV�UHJDUG�WR�GLVWULEXWLRQ�RU�RWKHU�DVSHFWV�RI�WKH�GLVHDVH��0RUH�VWXGLHV�QHHG�WR�EH�GRQH�RQ�GLURILODULDVLV�LQ�WKH�FRXQWU\��HVSHFLDOO\�LQ�SODFHV�ZKHUH�QR�LQYHVWLJDWLRQ�KDV�EHHQ�FDUULHG�RXW��7KHUH�LV�QR�LQIRUPDWLRQ�DERXW�WKH�YHFWRUV�RI�GLURILODULDVLV�LQ�,UDQ��
.H\�ZRUGV�'LURILODULD��'LURILODULDVLV��'LURILODULRVLV��1HPDWRGD
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