
©Z� �©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐÎÑÔ

(¿ `WYyYyu�±M�uz]yZ)�¹ (Àd�ÇY�uz.°·�`�t�¯�©v¯ªÀ¬pc(¿¶d�]�ª¨À�
ª¨��zÀÀ�c+y|]�

½uZ]Mv¤³�Z�y¹½vÀ���Z�zÀ¬�

�¿z��¾d�´��µZ.�³Yu �¦À³Z¨¯�¾�v´¸¯�_v¨�³Yu
�¿z��¾d�´��µZ.�³Yu��Z���Yº·�¾�v´¸¯�_v¨�³Yu

�¶«Z¤¯�b�Z¿yu�ÎÓ�Ñ�ÕÎ�¾¿Z¸³�¶t�³�b�Z¿yu��Ô�Ñ�ÕÏ�

µvÀ¨#�z�Zo�¶«Z¤¯�yub�Y�µv��¶WYyY�¾°d¿yZ.«��³z)�yº�³Zc�½z¬¿¹Y�uz.°·�qz³�}Z�Y�z]�(Àd�ÇY�¶�t�¯�©v¯�(¿��{Y�µuZ d�Y�Z]
yº)x¯�©v¯��§�ª¯Z��¶d�]�ª¨À��¦¿�+y|]�ª¨��zÀÀ�c���z]�}º*�¯��z]�¹ yZ����ªÀ¬pc��b�Y�µv�®�k�ª¨��zÀÀ�c�¶§�Zl³M�{Y

¶dº�]�ª¨Àº�¾¯�¾��Yy�½Y´§¦Àd�ÇY�µuZ¯�¹ v¹uz.³Z�°·b�Yª¨À��½Z¸d³Y�yu�v¿Z]��z¿uZ¤¯�´c¾�z]�¹ ®WZ£v�Z]�z ��½¹Z�¯�Z]
¶ «R¯�½Yz]�z ��zÀ��r�Z��uººkº¯�¾ºsz³�`º�t�¯�½Z¸«vº¯ {Y�µuZ dº�Y] ª¨À��½Z¸d³Y�yu��´c�½Z·¶v¿M�¾¯�b�u�©v¯�{Y�µuZ d�Y�Z]

�t�¯`�´c�¾�z]�¹ ®WZ£�½Z·¶ «R¯��µv��¶WYyY�v´¿M¾¯�b�u�¶]�z ��½¹Z�¯�>Z¤À£u�¶d�]�ª¨À��½Z¸d³Y�yu�

�

±Z-%Y¹½vÀ¬§��uz.°·�¦Àd�ÇY�¶�t�¯�©v¯��c�À¶d�]�ª¨À����+y|]�ª¨��zÀ

$�&RURWDWLRQDO�(ODVWLF�&RQVWLWXWLYH�0RGHO�DQG�LWV�$SSOLFDWLRQ�WR�WKH�
$QDO\VLV�RI�D�/DUJH�'HIRUPDWLRQ�&ORVHG�&\FOH

5��1DJKGDEDGL�DQG�$��5��6DHHGL
'HSDUWPHQW RI�7H[WLOH�(QJLQHHULQJ�DQG�'HSDUWPHQW�RI�(OHFWULFDO�	�&RPSXWHU�(QJLQHHULQJ�

6KDULI�8QLYHUVLW\�RI�7HFKQRORJ\

$EVWUDFW��,Q�WKLV�SDSHU��DQ�HODVWLF�FRQVWLWXWLYH�PRGHO�EDVHG�RQ�WKH�(XOHULDQ�FRURWDWLRQDO�UDWH�RI�WKH�ORJDULWKPLF�VWUDLQ
WHQVRU�LV�SURSRVHG��8VLQJ�WKLV�PRGHO��WKH�ODUJH�GHIRUPDWLRQ�RI�D�FORVHG�F\FOH�FRQWDLQLQJ�WHQVLRQ��VKHDU��FRPSUHVVLRQ�DQG�
LQYHUVH�VKHDU�LV�DQDO\]HG��6LQFH�WKH�GHIRUPDWLRQ�SDWK�LQFOXGHV�D�FORVHG�F\FOH�DQG�WKH�PDWHULDO�LV�FRQVLGHUHG�DV�DQ�LVRWURSLF�
HODVWLF�PDWHULDO��WKH�QRUPDO�DQG�VKHDU�FRPSRQHQWV�RI�WKH�VWUHVV�DW�WKH�HQG�RI�WKH�F\FOH�PXVW�YDQLVK��8VLQJ�FRQYHQWLRQDO�
FRQVWLWXWLYH�PRGHOV��WKH�QRQ�]HUR�VROXWLRQ�IRU�WKH�VWUHVV�FRPSRQHQWV�LV�REWDLQHG��8VLQJ�WKH�SURSRVHG�FRQVWLWXWLYH�PRGHO��
WKH�QRUPDO�DQG�VKHDU�FRPSRQHQWV�RI�VWUHVV�DW�WKH�HQG�RI�WKH�F\FOH�DUH�REWDLQHG�WR�EH�H[DFWO\�HTXDO�WR�]HUR�

.H\ZRUGV� &RURWDWLRQDO�HODVWLF�FRQVWLWXWLYH�PRGHO��/DUJH�GHIRUPDWLRQ��&ORVHG�F\FOH

�yZÀ�³Yu½zd§u�½ºl�³Yu º

Archive of SID

www.SID.ir



ÎÑÕ©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐ

®WÈ��b�z¸�
8b�Yy�¾-vÀ�)�yº�³Zc
X®WZ£�±Z*¯�zÀÀ�c
9�#�¾-vÀ�)�yº�³Zc�
:½uZ¯��sz#�yº�³Zc�
LL [�;¶d�Z¿�ª*��zÀÀ�c�¹ ¶À«¹Y�aZ�dt¯�
¾°�k��sz#�yº�³Zc
(/ �½z¬¿¹Y�¹ ½&³Yz-Ç��sz#�½Z·yº�³Zc
PO�¶¯Ç�\¿Yz�
LO¾¬�Y�½Z¸À-vÀ�)
Q±º�Yº��\¿z�
1¾�º)��´c�yº�³Zc
(1¾�º)��´c�yº�³Zc�½z¬¿¹Y�qz³

������ &�&�&¶ «R¯¶dÀ�Àd�ÇY�~¿zcZ¯�½Z·
'�³z)�qz³�yº�³Zc
(,³Z¿�©¹v¯
)±Z¿uYz-�yº�³Zcª*��zÀÀ�c�
*¾�z]�©¹v¯
,¶*¿�yº�³Zc
,,,�#�¾-vÀ�)�yº�³Zc�º��/Yuy¹Z³�
-ª*�zÀÀ�c�²À]º)Y%
/b�z��±Z¿uYz-�yº�³Zc
LL 1�Q¬�Y�aZ¸k�#�¹ b�Yy�¾-vÀ�)�½Z·yº�³Zc�¾
5v¯Z�d¯�±Yy¹u�yº�³Zc
V¾�z]�±Z*¯�zÀÀ�c

Î�¶¯v¤¯�
«v¯½Z¸>Z¯º°��+y|]�½Z¸¬¨�� zÀÀ�c� yu�aYv¯Zk� ¶�t�¯�

�³z§�¹ �´c�½Z¸sz³�²À]�¾cÇuZ�¯Yv³�yº�´¯�¶]{Y�[Z´dkYzgY�
¬��½Z¸³Yy¹u�¶d�YºsZ³¶³º-�\�z.°·�v¿Z]�¶�t�¯�aÇuZ�¯�u

v´�Z]�¶�]Yy�uz.°·�¶�t�¯�©v¯�(¿�Yuz.°·�½Z¸sz³�²À]�½
b�Y��³z)�¹ �´c�uz.°·�qz³Î{Y�bÀ°)�(¿�¾³Z¯{�aYzÀÀ�c��

b�Y� ±Yy¹u� ©Zo� yu� uºs� ¶)�b�Y�½z�Z³� µZ-v¿u�½Z¸sz³
¾¯�yYz£�µuZ d�Y�uyº¯�aYv¯Zk�(À³Z*¯�yu�¾ ¬dt¯�uz.°·v³zÀ-

°k�±M�{Y�¶)²¯¹Zk�½Z¸sz³�¶]�±Yºc�¾¯�¶¬Ï²¿z-� ��/v¤³ÐZ¿�
Z^¯yY{Ñ½z¬¿¹Y�¹Òuz§�µyZ�Y�@Î>�

«vº¯½Z¸qz³�¦¿�²Àº] ½Y¶º�]Yy�ºº�z¯�uzº.°·�¶º�t�¯�
¹ ¾º�º§��´ºc uzº.°·�³zº) qzº³ yºº�³Zc�±yZ¤d¯�b°�£
b�z��±Z¿uYzº- yºº�³Zc��'�v´d�·�À]u�yu|«v¯�¦À³Z¨¯�µ½Z¸
¬dt¯�¾sz³�¶º�t�¯µv��¶WYyY�¾ b�Y�©u{¹zcÓ@Ï>}Z�Y�z]

uZº� b°º�£�¶º§ µvº¿Y�²º¿Y�b�z��±Z¿uYz-�yº�³Zc�±yZ¤d¯:�
¾¬�Y�½Z·yºp¯��szº# zº.³ZÀ]�³z)�qz³�yº�³Zc¦¿��b�Y�

�º§��´c�yº�³Zc�²¯¹Zk�uz.°·�qz³�²À]�¶º�t�¯�©vº¯¾Ô¹
yºº�³Zc�³zº) qzº³�'¾º�z�¯��uzº§�Yyu�qz³�²¿Y�{Y�µuZ d�

®ºº�k�¶³ººº- \¬ºº� ±Yy¹u�v´ºº§¾ºº°³�uZººl¿Y�¾ºº�´c��ººº-Õ¹
�³YyZºº¨°·@Ð>©Zºº� yuÎÖÖÏ¶ºº§ vºº³uYu�±Zºº�³�:zºº.³ZÀ]�

¾¬º�Y�½Z·yººp¯��szº#�³z)�qz³�yºº�³Zcb�À³��uz]yZ§
©vº¯©u{¹zc¬X�¯�yu`v´·u�±Z�³�µuZ���z]�_yu�¾³Z�º³��´c�

Z¨¯�zÀÀ�c��¿Y|�Y�zºgY©º^£�ª]Z£�¾¨¿|À��z�³�{Y�¶§�b�Y�¾�z]�±
b�À³�

zº.¿u�½ºº� {Y²¿zº-¹~À´¿Y�(¯�Ö@�Ñ>yº�³Zc�{Y�sz#
¾°º�kÎÍµuZ dº�Y�¶º�t�¯�©vº¯ ½v´^«º¯zº� yu��zº§v³u�
~´ºÀ¿uÎÎ@Ò>yu�uZ¸´�À��Zº¸³M�ªÀº¬pc��º�]�z§¶§�uz.³ZÀ]�

b�Y�µuZ¯��ZÀº«Y��szº#�¹Y¾�z�¯�¶�t�¯�©v¯�¦¿�z§¶§�u
qzº³ {Y�±M�yu²¿zº-�Z¿�/v¤³�^¯yY{�Z¶§�¾�º§��´c�yº�³Zc�½

�sz#�yºº�³Zc�}Zº�Y�zº]¾°�k�¾¯�µuZ d�Y��b�Y�º�u�
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