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Abstract 
The way in which kur and qalil water become impure has a significant 

impact on human daily life. There are various and conflicting narrations 

regarding this matter. Two methods have been proposed to resolve the 

conflicts and reach a final ruling in this regard. According to the well-

known method of assessing conflicting evidence, five different and 

sometimes conflicting rulings have been obtained on the issue mentioned, 

and the conflict between the extracted rulings is a problem for this group 
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of jurists. However, according to the theory of proportional revolution, 

there are more than ten different types of probability assessments between 

the evidence, each of which leads to different results. Therefore, the 

problem with this method is the preference of one of the proportional 

assessments over the others. However, it is possible to overcome this 

problem by using the rules extracted for the preference of different 

proportional assessments, and the result of accepting the theory of 

proportional revolution has been well demonstrated in the branch of 

jurisprudence discussed. Therefore, in the present study, by analyzing and 

comparing three proposed models in one of the jurisprudential branches 

entitled the impurity of kur and qalil water, we have demonstrated the 

differences between the mentioned methods and for the first time 

systematically aligned it with the theory of proportional revolution and 

revealed the surprising results of this type of assessment between 

conflicting evidence. The impurity of qalil water in case of changing one of 

the three attributes and the lack of impurity of kur water, except in the 

case of changing the title of water, are among the results of this method. 

Keywords 
Proportional change, method of conflict resolution, impurity of kur water, 

impurity of qalil water. 
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�VyK�¶_K´�f_rÆO�f¾_rW�¨¢~�LO�È�Kr±�r�Xl�¯L¾O�q�����,Çm³r·L/}�È®/}L·

����]�,����,�����K³�-��,Çm´//z¸O�È²¾//zg����]�,����,����,Çm³r·L//}�È®//}L·�-�����,�

]��///��,�����³����,È///�Kr��-����]�,�����,����,È±L///yKrk�È®�L///¡�-����]�,����,����-

ÈO�,È±L¾X//}?�����,L//W����,×sKr¾//}�È²¾//zg�-����]�,�����,����,È�L//��-����]�,�����,����-

�,Ègr��������,���×rILg�-��,×mt½��������,���������,È½´k�-����]�,����,���×´/�W�-��

�,×mqL¸X///}K����]�,����///��,����������,È///¡KqK�-������///��,����������qm�¯´///c�-
VPz±��¨¾©m�¯L¾�È`²y��×L·�§L®XgK�,mn�X��qL�X���r��³�L·���¨/OL��È/�ªXl�×L·

�È½L/¸±�¶/`¾X±�qm�¶/¡�×r¾[B/W�¶/O�¶_´W�LO�×r¦½m�rO� ½�r·�¬½n�W�³�VyK�er�
VyK�f_rÆO�f¾_rW�,mqKm�� 

�����¶�OL/��wL/yK�r/O��È�È½L·��VPz±�«n/�W�¶/O�VP/z±�¯K´/W��È`²/y���¶/½r�±��OL/��L·� �
�MÆ//�±K�f¾_r//W�§L¢//}K�¶//O�L//W�mr//¡�«Kn//�K�VP//z±��n//~±�ÆX//P�f_r//ÆO�q����� �

�,×r¡L}������� �

ʵ˨
ĂŰùŗę˨ŏʭŞý˨˨ʭŕ˨ ˨
�°/½K�qm�,UL/½K³q�qm�L/¸±?�U³L/�X�«L/¢gK�³�M?��/ªXl�«L/z�K�¶O�¶_´W�LO�VyK�È²X�¥

                                                          � �
���|¾S�³m�µqLOqm�rX~¾O�¶�©L��×KrO��q�,µn}�¯L¾O��r�����m�³�×r¡L}½�,¯Kr¦������ �
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¨¾ª��³�r¡��Lh©�¶O�M?�VyL`±�³�UqL¸��L¸²W�|·³vS�È�ÈyqrO�¯m´O�m´}���K³q½�Kq�UL
È��¶Xym�,µ³r¥�n²c�¶O�¯K´W��n²O×�mr¡���� �

�� M?�UqL¸�¬ª��Uq´��qm�t_�,�-VyL`±�¶O�°X}Km�� 

�� �W�Uq´��qm�t_�,M?�UqL¸�¾¾¶y��L�³K�qm�r��-¶±L¥�� 

�� x`±�-0L�ª��,r¡�M?�¯n~±� 

�� x`±�x`±�UL�Æ�r[K�rO�¨¾ª��M?�¯n}�� 

ʶ˨
˛ŞŊĕ˨Ŕİýùę˨˨ʭŕ˨ ˨
¶/�OKq�LO�¨¾©m�¶Xym�qL¸c�,È¸����r��°½K�qm��¶/_³�°/�«´/®��³��/ª��«´/®��mn/�X�×L·

mqKm�m´_³��Kq�¬¾yrW¨¾©m�°½K�¶�O��VyK�¨½o�er}�¶O�L·�� �
�����¬ª��¯´c�-VyK��ª��«´®��,«³m�³�§³K�¶Xym�°¾O�¶�OKq��¬/�K�,VyL`±�¶O�°X}Km

mL½�µKq�¶y�sK�VyK�«³m�¶Xym�qm�µn}��� �
                                                          � �

���q�,M?�«Lz�K�r¦½m�µqLOqm�¶±´®±�×KrO�����,qn������]�,��,������������ �
���V½K³q�VyK�°¢®�¶Xym�r·�¨½o�VyK�È²X�¥��n}LO�µn}�qmL��¶OL~�°¾L��LO�È�ªXl�×L·��/�qm�¶/O�r/�Lg�°X

V½K³q�sK�¶±´®±�³m�L½� ½�r¡o��VyK�µn}�L�X¡K�¶Xym�r·�¨½o�,n²Xz·�mL®X�K�¨OL��t¾±�×n²y��Lh©�¶O�¶¡�L·�� �
����mL��«LK�sK�¯L®\��°O�mL®g�¶h¾h�ņ����È8X 3g� 1r5·L 3��4¶9ª4¡�4>L 3®7 ©K½q 5p3�� 4¶8 ± 3A� 3¬3ª7�����,È²¾ª¡�����]�,����,���� �
���×´P±�V½K³qŅ�����¶ª¡�>L®©K�Å�r·L½}�¶z`²È���L/�ÅE�>/¾¶/XhIKq�³A�¶/®���³A�¶/±´©�r����È/y´��È/y´��j¾/}��,

�����]�,����,�������qmͳƹťţƺƹŤ�ͳƹŤǈƢ�V/yK�µn/}�V/½K³q�rWK´/W�×L�mK���¯?�qm�§´/�²�V/½K³q�UqL/P��¶/XP©K
VyK�U³L�X�È¡n±K���� 3Å� 1q´4̧ 3�� 4>L 3®7 ©K½�3}� 4¶ 4z <̀ 3²È��3��L/ 3� 8Å5E� 1>/¾�7� 3�� 7³3A� 4¶/3± 7́ 3 ©� 3r�5q� 7³3A� 4¶/ 3®½¶/ 3h����°OK�ÈOK��,q´/¸®_������,

]����,����MLX¡�qm�VyK�°¾²c�V½K³q�UqLP��t¾±�°²zW�¨·K�×L·���� 3Å� 3>L 3®7 ©K� 8̄ 5E½/ 3}� 4¶ 4z <̀ 3²È�È/3ª 3�� 3N/3ª3��L/ 3� 8Å5E� 1>
�5q½�5¶5 ± 7́ 3 © 3³� 5¶5®7� 3� 3³� 5¶ 5h���°OK�ÈO�,¶_L��]�,LW����,������ �
���/��«LK�sK�qL®��°O�¶½³L��¶h¾h��mLņ���� 7¬/3©�, =r/4¡� 3q 7n/3�� 4>L/ 3®7 ©K� 3̄ L/3¡�K3o5E½/ 3}�4¶/ 7z <̀ 3²È��1>����,È/²¾ª¡�����]�,��,� �

����Èy´��-�Èy´��j¾}�,������]�,���,����� �
����¬�L¡�«LK�sK�r��_�°O�Èª��¶h¾h�ņ����0KqL3�/ 5��0Kr/ 7�3�� 5« 8n/©K� 3Û/5©3o� 4�/7�3O� 3qL/ 3�3�� 3�3l3X 7L/3�� 3�/ 3� 3q� 2̈ / 4_ 3q� 7° 3��4¶4 X7 © 3B 3y

�3B3��4µ 3>L3±5E� 3ML 3���� 7̈ 3·½� 7¬3©� 7̄ 5E� 3§L3�3�� 4¶7 ²5� 4>´ 4� 4́ 7 ©K� 4¶3©� 4f4 ª 7�½�3}� 7°4¢¾�0LJ½�5 P3X/ 7z¾/5�� 4°È�/ 3}� 3̄ L/3¡� 7̄ 5E� 3³� 3w7B/3O� 3Æ/3�� 5>L/ 3®7 ©K¾�3 O�0LJ¾� 3Æ/3��0L/²
� 3́ 4·� 3³� 3�3� 3q� 2̈ 4_ 3q� 7° 3�� 4¶4 X7 © 3B 3y� 3³� 3§L3�� 4¶7 ²5�7B 8� 3́ 3X3W½/5��1¹ 3r/ 7�3�� 4r 4�7�3X3��4B 8� 3́ 3XÈ�� 7̈ / 3·� 5¶/5 IL3±5E½Å�3§L/3�� 4¶/7 ²5� 4>´/ 4� 4́ 7 ©K� 4f4 ª/ 7�����r/g

�,ÈªL������]�,��,������������ �
� �V½K³q�°¾²c�sK�VyK�È²X�¥�È�¨¾ª��M?�V}KmrO�,VyK�µn}�¯L¾O�M?��r��¯?�qm�¶¡�È½L·�m´/}���°¾/²c�V/ª�

È�ÈX}KmrO�¯L¾O��r���´±�n±K´W�¶O�¶¡�VyK�µm´O�È¢c´¡��r��«L±�¶¡�n}LO�V½K³q�qm�µn}��qm�r/¡�M?�µsKn/±K
È®±�×L_�¯?��r��°¾²c�°·o�¶O��r�²�VyK�°¢®�¶d±L²c�-VyK�¶X�r¥�n}LO�È½L·��� �
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�������/ª��Uq´/��¶O�«³m�¶Xym�¯´c�-VyK�¶_³�°�«´®��,«´y�³�«³m�¶Xym�°¾O�¶�OKq
È�È�x ±̀�,r¾¾�W�LO�M?�n½´¥��r¡�¶c�,m´}È�«´y�¶Xym�LK�-¨¾ª��¶c�n}LO��n/½´¥

È®±�x ±̀�r¡�M?��È/²�½�,�L/®X_K�µmL�qm�°½KrOL²O�-n²¢±�r¾¾�W�L½�n²¡�r¾¾�W�¶c�,m´}
,VyK�µmr¡�r¾¾�W�¯?�×´O�L½�¬���,¤±q�¶¡�×r¡�M?�È��qL�W�n²²¡��� �

������n/yrO�r/�±�¶/O�°¾²c�VyK�°¢®�,«³m�³�§³K�¶Xym��ª��«´®��¶�OKq�¶O�¶_´W�LO
�¶�OKq�¶¡�«³m�¶X/ym�È/X�³�¯´/c�-n}LO�¶_³�°�«´®��n½LO�t¾±�«´y�³�§³K�¶Xym

�x/S�,mqKm�¶/_³�°�«´®��¶�OKq�«´y�¶Xym�LO�VyK��Lk�§³K�¶Xym�rOKrO�qm�¶¡
°¾®·�n½LO�t¾±�«L��¨¾©m��°/�«´/®��¶/�OKq�t/¾±�«´/y�³�§³K�¶Xym�°¾O�³�n}LO�¶±´¥

`±�¶/O�¬/ª��§´/�g�¶/O�,§³K�¶Xym�¯´c�-Vz¾±�°¾²c�LK�,n}LO�¶_³�n/¾��V/yL
È�¯L¾O�«´y�¶Xym�qm�LK�-VyK�È®±�x`±�r¡�M?�¶¡�m´}�sK�,m´/}�°/½K��¬/ª��³q

ÈO�¯?�qm�VyL`±�¶O��-m´/O�n/·K´k�È/�X²�t/¾±�¬/¢g�,n/¾��×L/�X±K�L/O�³�V/yL²�
n/±qKn±�r¦½n/¢½�L/O�È/�qL�W�¶X/ym�³m�°/½K�¬/¢g��Lh©�¶O�°½KrOL²O����L/h©�¶/O

�¶Xym�¯´c�-VyK��ª��«´®��L¸±?�¶�OKq�t¾±��´�´M?��ª��§³K��¨L/}�Kq�L/·
È�VyK�r¡�M?�¶O��Xl�«´y�¶Xym�LK�,m´}��� �

�������/ª��q´/��¶/O�«³m�¶X/ym�¯´/c�-V/yK��ª��«´®��,«qL¸c�³�«³m�¶Xym�¶�OKq
È�V�/��sK�È/¢½�r/¾¾�W�,M?�VyL`±��r}�n½´¥��¶/y�×L·���L/K�-V/yK�¯?�¶±L¥

È�«qL¸c�¶Xym�W�¯³nO�ÈXg�x`±�LO�UL�Æ��r��¶O�¨¾ª��M?�n½´¥�t/¾±�r/¾¾�
È�x`±�m´}��� �

                                                          � �
����«³m�¶X/ym�¯´/c�-�ª��«´®��¶±�,VyK�¶_³�°�«´®��¶Xym�³m�°½K�¶�OKq�m´}�¶X�¥�VyK�°¢®�È��²��Lh©�¶O

È�¨¾ª�r¾��³�¨¾ª��M?�¨L}��¸²W�«qL¸c�¶Xym�È©³�-r¾¾�W��r}�¶O�¶XP©K�,m´}�r/¾¾�W�¶c�-VyK�¨¾ª��M?�¶O��Xl�L
��Kr/X�K�µmL/�¨/¾©m�³m�sK� /½�r/·�°½KrOL/²O�-n/}LO�µmr/¢±�r/¾¾�W�¶c�,n}LO�µmr¡�r¾¾�W�r/¡�M6?��¨/¾ª��M6?�-¶/X�L½

r¾¾�W�¶X�L¾±���È�L®X_K�µmL�³�r¾¾�W�¨¾ª��M?�¶X�L½��n±qKm��� �
� �r·�mr¡�¶_´W�n½LO�LK�qm�n²c�´_³�¶Xym�³m�°¾O�È��²�¶�OKq�°½K���K³��L/®X_K�µmL�qm�¶¢²½K�¶O�¶_´W�LO�LK�,mqKm�m

°½K�mqKm�r[K�¶d±?�LK�-mqKn±�×r[K�¶�OKq�°½K�|`²y�,n±qKn±�È�qL�W����¨L/}��/ª��Uq´��¶O�«³m�¶Xym�¶¡�VyK
M?�«L®W��È�L·��V���sK� ½�r¾¾�W�¬·�Kq�VyL`±��r}�³�m´}��¶y�×L·��VyK�µmr¡�¯L¾O�¶±L¥���M?�«qL/¸c�¶Xym�LK

Xz�Kq�¨¾ª�È�¯L¾O�³�µmr¡�È²\��È�x`±�,x`±�LO�UL�Æ��r��¶O�¨¾ª��M?�n²¡���¨/¡�sK�¨¾ª��M?�°½KrOL²O�-m´}
M?��È�L²\XyK�L·��m´}��È��ª��«´®��¨L�W�¨¾©m�³m�°½K�LO�¶¢²½K�¶`¾X±��m´}�� �
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�«L/��¨/¾©m� /½�¶/¡�mqKm�m´/_³��/ª��«´/®��¶/�OKq��´±� ½�¶ªJz�°½K�qm�°½KrOL²O
�§³K�¶Xym����Lk�³m�LO�«´/y�³�«³m�¶X/ym���Lk�sK�È/¢½�¶/¡�V/yK�¶/_K´��L/·��¶X/ym� �

«³m����//kK�¨//¾©m�¶//O�«qL//¸c�¶X//ym���È//krO�°¾//O�È//³m�¶//�OKq�°¾//²d®·�-V//yÆXP� �
V½K³q�L~±�¶¡�mqKm�m´_³�L·�¶/_³�°/�«´®��¶�OKq� 5̄�«´/y�³�«³m�¶X/ym��V/yK���sK�x/S
�l~�¨¾©m�¶�OKq��´±�¯n}���r/¡�³�¨/¾ª��M?�V/yL`±�¬/¢g�]KrlX/yK�³��LP²X/yK�¶O�,L·� �

�MÆ/�±K�¶/½r�±�¯Kr/¢²��qL/�W�¨g�{³q�³m�wLyK�rO��MÆ/�±K�¶/½r�±�³�VP/z±��VP/z±
È�¶XkKmrS��m´}�� �

ʷ˨
˨ûŦńőù˨ŔŰĚĴő˨ŏùĚÞŒŎ˨ġŗę˨łýʭİŎ˨äŖńĿ˨˛ŞŋĐă˨ĂþĠő˨ ˨

�MÆ/�±K�¶½r�±�¯Kr¢²�,n}�¯L¾O�¶¢±L²c�¨¾©m�°¾/O��qL/�W�¨/g�qm�,VP/z±���,mn/�X�×L/·
¨½L��¨¾©m�«L®W�n½LO�n±K�� /½�r/·�¬/¢g�³�m´/}�µn¾`²y�³m�¶O�³m�Uq´��¶O��qL�X�×L·

¶�OKq�sK��qL��¶/�OKq�wL/yK�r/O�°½KrOL/²O�-mmr¥�]KrlXyK�r¦½m�×L·�r½´�W�×L·��°¾/O�µn/}
�n½LO�,V½K³q�¶Xym�qL¸cmr¡�¨®��¨½o�er}�¶O�� �

������r/·�V/�¥�n/½LO�«³m�³�§³K�¶X/ym�°¾/O��ª���´�k�³�«´®��¶�OKq�¶O�¶_´W�LO
�¬/ª��°/½K�¶/¡�m´/}�¨/�Lg�¬/ª��¯?�V/yL`±�¶/O�¶/¢²½K�r/¦�,VyK��LS�ÈO?� �

V�//��sK�È//¢½�r//¾¾�W�wL//yK�r//O�¶//y�×L·�È�¨//�Lg�¶±L¥�m´//}����ÈW³L//�W� �
È®±�P//z±�«³m�¶X//ym�V//´¢g�wL//yK�r//O�¶//`¾X±�°//½K�¶//¡�n//²¡�§³K�¶X//ym�¶//O�V� �

V/yK�¯L/z¢½�¶`¾X±�¯´c�-¯?��¾�lW�L½�m´}�¨�Lg�����¾/�lW�°/½K�¶/`¾X±
V�/��sK�È/¢½�¶/¡�ÈO?�r·�VyL`±�sK�VyK�UqLP���¶/y�×L·���¶ª¾/y³�¶/O�¯?�¶±L¥

n²¡�r¾¾�W�x`±� 

������t/¾±�«´/y�³�§³K�¶X/ym�¯L/¾��/ª���´/�k�³�«´®��¶�OKq�¶O�¶_´W�LO�°¾²d®·� �
�r/¦�,V/yK��L/S�È/O?�r·�V�¥�n½LO�L/K�-m´/}�¨/�Lg�¯?�V/yL`±�¶/O�¬/ª�� �

È�¶¡�«´y�¶Xym�¶O�¶_´W�LO��È®±�x/`±�r/¡�M?�n/½´¥��V/yL`±�¶/O�¬/ª��,m´/}� �
n/}�n/·K´l±�¨/�Lg�t¾±�¯?��qm��¨/¾ª��M?�¶/O��X/l�,V/yL`±�¶/O�¬/ª��¶/`¾X±� �
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�°½K�¶`¾X±�-VyK�È/¢½�r/¾¾�W�¶ª¾/y³�¶/O�¨¾ª��M?�VyL ±̀�sK�VyK�UqLP���¾�lW� �
sK���³��|½L·� 

�����//y��¾/�lW�qm�§L//®�K�§³K�¶X//ym�¶//O�VP//z±�«qL//¸c�¶X//ym�¶ª¾//y³�¶//O�¶//¡�È´
È���V/yL`±�¶/O�¬/ª��V/�¥�n/½LO�,V/yK��/ª��«´/®��t¾±�L¸±?�¶�OKq�¯´c�,m´}� �

È�¨/�Lg�x/`±�L/O�UL/�Æ��r��¶O�¨¾ª��M?�qm��°/½K�¶/`¾X±�°½KrOL/²O�-m´/}� �
Èª��,x/`±�L/O�UL/�Æ��r/��¶/O�¨¾ª��M?�qm�¶¡�VyK���¶/O�¬/ª��n/½LO�µn/�L�©K

¨�Lg�VyL`±�V���qm�×r¾¾�W�³�m´}���×r/¾¾�W�°¾/²c�L/½�m´/}�mL`½K�M?�×L·
m´~±�mL`½K�� 

������³�V/yK�qKr/�rO��/ª��«´/®��¶�OKq�t¾±�«qL¸c�³�«³m�¶Xym�°¾O�,n}�¯L¾O�¶¢±L²c
m´}�§L®�K�n½LO�¶�OKq�°½K�qm�r¦½m�È�¾�lW��qm��L/O�¨/¾ª��M?�V/�¥�n½LO�¶`¾X±

È�x`±�UL�Æ�M?�r¦½m�³�m´}��LO�r¡�M?�ÈXg�L·�/�³�sK�È/¢½�r¾¾�W��×L·
È�x`±�L¸±?��n±´}�� 

������ËmL/�qm�V/�¥�n/½LO�t/¾±�«´/y�³�«³m�¶X/ym�°¾O�¶_³�°�«´®��¶�OKq�¶O�¶_´W�LO
µn�L��³�È±LP�wLyK�rO�n½LO�³�VyK�r�Xz��qL�W��L®X_K��qL¸�K�¶O��ªXl�×L·

VkKmrS�r�±��È�qmL/��¯?��OL/��¬/¢g� /½�r·�¬½n�W�Uq´��qm��m´/}��qm
½n�W�Uq´�È�r/¾¾�W�Uq´/��qm�r¡�M?�VyL`±�¶O�¬¢g�,«³m�¶Xym�¬���-m´/}

��/ª��Uq´/��¶/O�r/¡�M?�UqL/¸��¶/O�¬/¢g�,«´/y�¶X/ym�¬½n/�W�Uq´��qm
È��m´}���µn/�L��L/½�V/yL`±�«n��¨�K�¶O�n½LO�¬·���´W�L½���LzW�Uq´��qm�³

qm�-mr/¡�¶/�_Kr�r/¡�M?�¶O�VPz±�UqL¸���¶/O�r/¡�M?�UqL/¸��,¬/¢g�¶/`¾X±
´O�n·K´k��ª��Uq´�m� 

¶`¾X±�¶O�¶_´W�LO��|`²y�sK� ½�r·�qm�¶¡�È�ªXl�×L·��È�¨�Lg�L·���°½K�¨¢~�,m´}
¶O��qL�W�¨g�qm�µL¥n½m�È�¯L½L®±�ÈO´k��È®±�È�l~�¶`¾X±�¯´c�-m´}���V/ym�¶/O�¯K´W

�µmr/¡�¯L/¾O�È/�Kr±�n/®gKÆ�¶/¡�q´��¯L®·�q³m�³�¨zªzW�L½�^½LX±��qL�W�LO�¶¾���³�mq³?
V///yK��q�����,È///�Kr±�����,�///����������È�¶///_K´��¶///`¾X±�qm�§L///\�×Kr///O�-m´///}���×L·
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]KrlXyK�V�/��r/¾¾�W�«³t/©�°¾/O��qL/�W�¨¢/~�LO�¨¾ª��M?�,VyL`±�µqLOqm�µn}���L/½�L·
È�¶_K´�UL�Æ�V½L�¡��È�x/`±�L/½?�¶/¢²½K�¶O�VPz±�r¡�M?�µqLOqm�L½�-m´}���L/½�m´/}

VyK�¶_K´��qL�W�¨¢~�LO�,r¾k��¶/`¾X±�n/}LO�qKr��¶d±L²c��·�µn¾`²/y�r¦½n/¢½�L/O�t/¾±�L
MÆ/�±K�¶/½r�±�L/O��/P�²�×mr/¢ª®��L/½�µn/}�ÆXP�¨zªzW�³�q³m�¶O�L½�,n±´}���iq�VP/z±

mKm�n·K´k�� 

ʸ˨
˨ûŦńőù˨ġŗę˨ʭý˨łýʭİŎ˨äŖńĿ˨˛ŞŋĐă˨ĂþĠő˨ ˨

�MÆ�±K�¶½r�±�¶d±L²c�LK��,m´/}�¨/g��qL/�W�{³q�°/½K�wL/yK�r/O�³�m´}�¶X�r½pS�VPz±� �
È�¶//±´¥�³m��mr//¡�¨//®��¯K´//W�����È�,¶//½r�±�°//½K�¶//O�¯Æ½L//��¨//®���OL//���¯K´//W� �
VPz±�È//krO��È`²//y��VPz±�r//¦½m�r//O�¶//¾����¾l//~W��OL//��Kq�L·�È`²//y���³�mr//¡�«n//��L·� �

¨¾©m�r¦½m�LO�Kq�¶`¾X±�xTy���mr¡�¶z½L��L·��ÆXkK�t/¾±�L·rkBW�³�«n�W�°½K�qm�µL¥���È½L/·
�qm�f_r/ÆO�f¾_r/W�§L¢/}K�er/��N/_´�¶ªJ/z�°¾/®·�³�V/yK�µmr¡�s³rO��´/±�°/½K

|`²//y��V//yK�µn//}�L·��-���¶�OL//��wL//yK�r//O��¶X�r½pS�³��l//~�×L·��°//½K�¶//O�,µn//}
VPz±��VkKmrS�L¸±?�rkBW�³�«n�W�³�È`²y���er/��f_r/ÆO�f¾_r/W�¨¢~�wLyK�°½K�rO

n}�n·K´l±�� �
�l~�×KrO�¶�OL��V¾®·K�¯n}���MÆ/�±K�¶/½r�±�×sLyn²�È®±�¶/¢²½K�³�VP/z±��¯K´/W� �

��³�¶�¾ª//y�³��³o�wL//yK�r//O§L®XgK�Kn//XOK�,mr//¡�«Kn//�K�¶//¾����¾l//~W���¶//¡�È//�ªXl�×L//·� �
¨¾©m�¶//�OKq�|`²//y�qm��¶//`¾X±�³�µn//}�¬¾//yrW�,V//yK�q´//�W�¨//OL���qL//�X�×L//·���×L·� �

VPz±�sK� /½�r/·�rkBW�³�«n�W�U³L�X��È`²/y����OL/��xT/y�-n/}�n/·K´k�µmKm�¯L/~±�L·
¶�OL���È½LyL²}�×L·�È½Kr_K�×KrO�µn}���MÆ�±K�¶½r�±�×sLy�O�,VPz±�«L/®X·K��qL/�W�¨g�¶

È�µn½sq³��m´}�� �

ʸ	ʴ˨
ŉʭ˙Ąďù˨˨ĂþĠő˨ęĕ˨čĚİŎ˨ãʭŕ˨˨äČŒğ˨˨˨ûŦńőù˨ŔŰĚĴő˨ʭý˨łýʭİŎ˨ʭŕ˨ĂþĠő˨ ˨

¶�OKq�¶O�¶_´W�LO��MÆ/�±K�¶/½r�±�{r½p/S�wLyK�rO�,¶©mK�¯L¾��ªXl�×L·��r/¥K�VP/z±
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È½Kr_K�¯³nO��¶�OL��×sLy��m´}�¨®��¶¾����¾l~W�wLyK�rO�³�L·�MLX¡�qm�¶/d±L²c���×L/·
��È�¨®��Uq´��°½nO�È¸�m´}�¶c�,�m´}�¨®��Uq´��n²c�¶O�LzO��� �

��������UL½K³q�¯L¾�¶�OKq�r¥K�V´¢g��VPz±�¬½n�W�¶O�¶_´W�LO�,n}LO��°¾/O�È`²/y
VPz±�rO�«´¢h�³�¬¡Lg�¨¾©m��Kn/XOK�,¶/_³�°/�«´®��³��ª��«´®��¯L¾�È`²y

V½K³q�°½K�°¾O�¶`¾X±�¾©m�r/¦½m�|`²/y��Kr/y�xTy�,m´}��l~�n½LO�L·�̈�L/·
V�q��VyK�er��§L®XgK�³m�Uq´��°½K�qm�� 

����������§L/®XgK�°¾//O�°¾//²d®·�³�«³m�³�§³K�¶X/ym�°¾//O�V/´¢g�¶//�OKq�§³K
��OL/��,§³K�¨/¾©m�Kn/XOK�¶c�Uq´��°½K�qm�-m´}�¶X�r½pS�«´y�³�§³K�¶Xym
�Uq´/��¶/O�L/½�³�x/¢��r/O�L/½�«´/y�¨/¾©m�LO�xTy�,m´}�r¾z�W�«³m�¨¾©m

�«³m�¨¾©m�³m��OL��¯Lt®·M?�¶¡�VyK�°½K�¶`¾X±�,m´}�r¾z�W�,«´y�³��L·
�LS��t¾c�b¾·�LO�r¡�M?�¯´c�³�m´}�¨�Lg�L¸±?�VyL`±�¶O�¬ª��r¦�,n±K

È®±�x//`±�ÈO�¯?�qm�V//yL`±�¶//O�¬//ª��,m´//}�sK�-V//yL²��°//½K��¶//O�¬//ª��³q
�sK�È/¢½�r/¾¾�W�µKq�sK�¬/·�¬/ª��°/½K�¶/¡�VyK�¨¾ª��M?�¶O��Xl�VyL`±

V���¶/y�×L·��L/O�UL/�Æ�qm�¯?�¶±L¥È�V/ym�¶/O�x/`±��°½KrOL/²O�-n/½?
ÈO�r//¡�M?�V//yL`±��sK�È//¢½�r//¾¾�W�¶//O�¨//¾ª��M?�V//yL`±�³�V//yL²�

��³�¶y�×L·�VyK��³r~�¯?�¶±L¥�� 

È�µn·L~�¶d±L²c��³�V/yK�µm´/O��/ª��«´/®��¶¡�¨P��¶©mK�LO�«qL¸c�¨¾©m�¶�OKq�m´}
��«L/��¶/`¾X±�¨/OL��qm�«qL/¸c�¨¾©m�³�µn}�x¢�rO�,VyK�µm´O��kK�«qL¸c�¨¾©m��/ª

È�È��ª��Uq´��¶O�«qL¸c�¨¾©m�¯´c�-m´}�È�x`±�UL�Æ�LO�¨¾ª��M?�n½´¥��-m´}
��³�¶c��r/¾¾�W�Ëv/½³�§³K�¨/¾©m�¶y�|`²y�¶`¾X±�LK�-n²¢±�r¾¾�W�¶c�,n²¡�r¾¾�W�¯?�×L·

È��X/l�ÈWL/�Æ�¶/O�Kq�«qL¸c�¨¾©m�¶`¾X±�¯?�°½KrOL²O�-VyK�¨¾ª��M?�qm���³��n/²¡
��³�sK�È¢½�r¾¾�W�N_´�¶¡�·m´}�M?�×L�� 

�³�VyK��ª��Uq´��¶O�r¡�M?�UqL¸��¬¢g�,¶©mK�°¾O�|`²y��´±�°½K�È½L¸±�¶`¾X±
ÈO�r¡�M?�VyL`±�VyL²����sK�È/¢½�r¾¾�W�¶O��´²�t¾±�¨¾ª��M?�VyL`±�³�UqL¸��¬¢g
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��³�¶y�×L·��³�m´/}�¨/�Lg�ÈWL/�Æ�r/¥K�LK�-VyK�x`±�LO�UL�Æ�qm�¨¾ª��M?�Ì±L¥
¾±�¨¾ª��M?�,n²¢±�r¾¾�W�È��³n}�n·K´l±�x`±�t� 

����������§L®XgK«³m�,¶/¢²½K��§³K�¨/¾©m�¶/O�VP/z±�«³m�¨/¾©m�¯L/z©�L/¸²W�r/¥K
�§³K�¶X/ym�rz��Kq�«³m�¶Xym�V´¢g�wLyK�rO�KnXOK�,m´}��r��V´¢g

È�°½K�¶`¾X±�,¶Xz±Km�¯L¾O��½r��¶y�sK�È¢½�sK�VyL`±�¶O�¬ª��¶¡�m´}��µn/}
È�¨�Lg�«³m�¶Xym�qm�m´}���¶¡�¶`¾X±�°½K�xTy�,V/yK�«³m�¶X/ym��OL�

m´/}�¶z½L��«qL¸c�³�«´y�¶Xym�LO�n½LO��¶O�¶/`¾X±�¶/�OKq�V/ym��¯L/®·�µn?
�n/}�¯L/¾O�¶/¡�VyK�«qL¸c�³�«´y�¶Xym�LO�«³m�¶Xym�¶�OKq��«´/y�¶X/ym�L/O

�ª��«´®��«qL¸c�¶Xym�LO�³�¶_³�°�«´®����� �
mqKm�m´_³�µKq�³m�t¾±�¶Xym�¶y�°½K�°¾O�|`²y�×KrO�� �

�����������Kq�KnXOK�¨/¾©m�L/O�¶/`¾X±�xT/y�³�m´}�µn¾`²y��ª��«´®��¶�O
�¶/O�«³m�³�§³K�¶X/ym�¶/z½L��Ì/`¾X±�Uq´/��°½K�qm�-m´}�¶z½L��«´y

È�µms��¾�lW�«qL¸c�¶Xym�¶ª¾y³�m´}��È�°½K�¶`¾X±��M?�¶/¡�m´/}
È�¬/¢g�¯?�V/yL`±�¶/O�,VyL`±�¶O�¬ª��LO�L¸²W�³�VyK��LS��³�m´/}

�//�³�sK�È//¢½�r//¾¾�W�L//O�V//yL`±�¶//O�¬//ª���×L·¶//y��¨//�Lg�¯?�¶±L¥
È��¯³nO�ÈXg�³�x`±�LO�UL�Æ��r��¶O�¶¡�¨¾ª��M?�qm�r¦�-m´}

È�Vym�¶O�¬ª��°½K�V���r¾¾�W�n½?���,¶X/ym�¶y�°½K�¶�OKq�¨g�sK�xS
È�µn¾`²y�«´y�¶Xym�LO�¶`¾X±��°�«´®��¶�OKq�sK�×rPk�r¦½m�¶¡�m´}

¶O�¶/`¾X±�L/O�«´/y�¶X/ym�¶/�OKq�¯´c�-m´O�n·K´l±�¶_³�V/ym��¶/O�µn?
È�r¾¾�W��ª��«´®��È�«´/y�¶X/ym��¾/�lW�N/_´�³�n/²¡��-m´/}

VyK�°¾²c�t¾±�r¡�M?�¬¢g�°½KrOL²O��È®±�x/`±�r¡�M?��r/¦�,m´/}
V���sK�È¢½�¶y�×L·�nOL½�r¾¾�W�¯?�¶±L¥� 

������������,m´/}�µn¾`²/y�¶/_³�°/�«´/®��¶/�OKq�Kn/XOK�¶¡�ÈWq´��qm� �
�/�³�sK�È/¢½�¶/¡�×r/¡�M?�È/²�½�,�qL/�W�¨/h�¬¢g�n½LO�×L·�
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¶//y�µn//�L��wL//yK�r//O�,V//yK�µmr//¡�r//¾¾�W�¯?�¶±L¥���qL//�W�ML//O�×L·
��//�´W�,��L//zW�,r//¾¾lW�,f¾_r//W��m´//}��l//~���¶X//ym�¶//d±L²c� �

��/kK�¶/¡�«qL/¸c�¨/¾©m�,m´/}�«n/��r/¾¾lW�L/½�f¾_r/W�¨¾©m�¶O�«³m� �
È�¯?��¾//�lW�N//_´�V//yK�m´//}���¨//¾©m�¶//O�«´//y�¨//¾©m�r//¥K�L//K� �

c�¨¾©m�LO�È�qL�W�,m´}�«n��r¾¾lW�L½�f¾_rW� /½�r/·�³�¶X}Kn±�«qL¸
È�¯L//¾O�Kq�M?�sK��L//k�È�´//±�¬//¢g�n//²²¡���L//½���L//zW�Uq´//��qm

�,V/yK�¨/¾ª��M?�¬¢g�°¾P�¶¡�VyK�È�LO�«qL¸c�¨¾©m�L¸²W�t¾±���´W
�È//ª®��¨//�K�¶//O�n//½LO�³�¶X//}Kn±�m´//_³�È//ª¾©m�r//¡�M?�¶//O�VP//z±�L/K� �

m´}�¶�_Kr�� 

��������r/��³�m´/}�r½´/�W�¶©mK�°½K�°¾O��Lk�³�«L��¶�OKq�r¥K��er/��V/´¢g
VPz±�¶O�Èª¡�Uq´��³m�¶O�VyK�°¢®�,n}LP±�VkKmrS�¶©mK�°¾O�È`²y�� 

����������©K��¨¾©m�°¾O�KnXOK���/ª��«´/®��¶/�OKq�LO�È½L·��-«´/y�³�§³K�¶X/ym
¶Xym�«qL¸c�³�«³m�,§³K�×L·��VPz±�È�È`²y�m´/}��VPz±�°/½K�qm��È`²/y

mqKm�m´_³�§L®XgK�n²c�t¾±� 

�����������m�L//O�§³K�¶X//ym�L//O�xT//y�³�µn//}�µms��¾//�lW�«³m�¶X//y� �
¨¾©m�r¦½m�È�µn¾`²/y�L·�m´/}���¶X/ym�L/O�§³K�¶X/ym��¾/�lW�¶/`¾X±� �

�//�³�sK�È//¢½�r//¾¾�W�L//O�V//yL`±�¶//O�¬//ª��¶//¡�V//yK�°//½K�«³m��×L·� �
¶y�È�¨�Lg�¶±L¥�m´}���/�³�sK�È/¢½�r/¾¾�W�L/O�È/O?�r·�xS��|½L·� �

È�x/`±�,x/`±�L/O�UL�Æ�qm�m´/}��¶O�¶/`¾X±�¶/�OKq�V/ym�L/O�µn?�� �
�°¾/O�¶/_³�°/�«´/®��¶/�OKq�³�V/yK��ª��«´®��«qL¸c�³�«´y�¶Xym

È//�°¾//O�sK�«´//y�³�«³m�¶X//ym�m³q���È//O?�r//·�¨L//}�¨//�Lg�¶//`¾X±� �
È��¶/O��X/l�«qL/¸c�¶X/ym�³�r¡�M?�¶O��Xl�«´y�¶Xym�LK�,m´}

VyK�¨¾ª��M?�� 

È®±�x/`±�r¡�M?�¶¡�VyK�°½K�¶`¾X±�,m´}���K³���l�«´y�¶Xym�KnXOK�r¥K��m´/}
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L¸²W�³���³�sK�È¢½�r¾¾�W�LO�¨¾ª��M?�È�x/`±�|½L·�m´/}���¨/¾©m�L/O�¶/`¾X±�°/½K�¶/�OKq
��L/k�¶/`¾X±�³�«L/��,«qL/¸c�¨/¾©m�,¶/¾©³K�¶�OKq�x¢��rO�È©³�,VyK��ª��«´®��«qL¸c

È��¨//¾ª��M?�V//yL`±�N//_´�Kq�x//`±�L//O�UL//�Æ��//ª��«qL//¸c�¨//¾©m�¯´//c�-m´//}
È�WL/�Æ�L¸²W�,¨P��|`²y�sK�¨�Lg�¶`¾X±�LK�,Vz±Km�¨/L��m´/}�r/¾¾�W�N/_´�¶/¡�È

¯?�³�µn}�«qL¸c�¨¾©m��¾�lW�N_´�¶`¾X±�°½KrOL²O�-VyK�VyL`±��M?�VyL`±�¶O�µL¥
È�¬¢g�¨¾ª����³�sK�È¢½�¶¡�m´}�n}LO�µmr¡�r¾¾�W�|½L·��� �

�UL/�Æ�LO�¨¾ª��M?�¶¡�VyK�°½K�¶`¾X±�,m´}���K³���l�«qL¸c�¶Xym�KnXOK�¶d±L²c
��³�sK�È¢½�r¾¾�W�LO�r¡�M?�³�½L·È�x`±�|�m´}���¶/�OKq�t/¾±�«´/y�¶Xym�LO�¶`¾X±�°½K
¶O�¶`¾X±�¯´c�-mqKm��ª��«´®��Vym��¬/¢g�r/¡�M?�V/yL`±�¶/O�,r/¾¾�W��r/��qm�µn?

È��qm�-V/yK�µmr/¡�¬/¢g��/ª��Uq´��¶O�r¡�M?�VyL`±�«n��¶O�«´y�¶Xym�LK�-n²¡
�¶/O�,�L/�³K�sK�È/¢½�r/¾¾�W�L/O�r/¡�M?�mq´/�qm�³�µmq´/k��¾/�lW�«´/y�¶Xym�¶`¾X±

È�¬¢g�¯?�VyL`±�m´}�� 

������������r/¦½m�L/O�xT/y�³�µmq´/k��¾/�lW�«´y�¶Xym�LO�§³K�¶Xym
¨¾©m�m´}�µn¾`²y�L·��M?�¶¡�VyK�°½K��¾�lW�°½K�¶`¾X±��LS�L·��n±K

È®±�x`±�r¡�M?�³��x/`±�V/yL`±�¶/O�¬ª��LO�L¸²W�¨¾ª��M?�LK�-m´}
È��¶/O�¨½nPW�«³m�¶Xym�LO�¶`¾X±�°½K�¶�OKq�Uq´��°½K�qm�-m´}�«´/®�

È�¶¾©³K��r��x¢��rO�LK�,�ª���Kq�V/yL`±�§³K�¨/¾©m�¯´/c�-m´/}
È©Lgqm�-Vz±Km�¨¾ª��M?�¶O��Xl��¨L/}�Kq�M?��ª��«³m�¨¾©m�¶¡

È��«L��¨¾©m� ½�°½KrOL²O�-n}�«³m�¶X/ym����L/k�¨/¾©m�³m�³��¶X/ym
«qL¸c�³�§³K��mqKm�m´_³��VyK�°¢®�V©Lg�°½K�qm�������¶/�OKq�KnXOK

}�µn¾`²y��Lk�³mÈ�«qL/¸c�¨/¾©m�t/¾±�Uq´/��°/½K�qm�,m´��n/±K´W
�qm�V/yL`±�¶O�¬ª��¶¡�Uq´��°½nO�-n}LO�§³K�¨¾©m�rO�¬¡Lg�³�rz�

È�¨/�Lg�x/`±�L/O�UL�Æ��r��¶O�¨¾ª��M?�m´/}���L/O�¶/`¾X±�°/½K� �
È�Kn/¾S�¶/_³�°/�«´/®��¶/�OKq�«³m�¨/¾©m�n/²¡���,¶//`¾X±��Kr/X�K�µmL/� �

http://www.jf.isca.ac.ir
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K�µn/~±�mL/`½K�¯?�qm�×r/¾¾�W�¶/¡�VyK�Èª¾ª��M?V/y����Kr/X�K�µmL/� �
�µmL/�,V/yK�µn/}�mL/`½K�¯?�qm�×r¾¾�W�¶¡�VyK�×r¡�M?�«³m�¨¾©m

VyK�µn?�m´_³�¶O�¯?�qm�×r¾¾�W�¶¡�VyK�Èª¾ª��M?�¬·��L®X_K���LK
È®±�mL/`½K�Èª¢/~�¶/_³�°/�«´®��¶�OKq�°½K��¶/O�È/¸X²�¯´/c�-n/²¡

�r/·�³�V/yK�¯Lz¢½��L®X_K�µmL�qm�¨¾©m�³m�r·�¬¢g�³�µn~±��qL�W
O�¬¢g�³mV/yK�r/¾¾�W�×KqKm�¨/¾ª��M?�VyL`±�¶���KrX�K�µmL/��t/¾±�L/·

n±qKm�Kq�m´k�¬¢g���M?�V/yL`±��r/��°/½K�qm�È/¸���¬/¢g�¶/`¾X±
�-m´/~±�¶/c�,m´/}�mL/`½K�×r/¾¾�W�¶/c�-x/`±�L/O�UL�Æ�LO�VyK�¨¾ª�
�sK�È//¢½�qm�r//¾¾�W�mL//`½K�Uq´//��qm�r//¡�M?�V//yL`±�°¾//²d®·

V���¶y�×L·��-VyK�¯?�¶±L¥����h�t/¾±�×r¦½m�|`²y�,V/yK�¨/®X
�«L��¨¾©m�¶¢²½K�«³m�¶Xym���³�µn/}�µms��¾�lW��Lk�³m�sK�È¢½�LO

m´}�¶z½L��r¦½m��Lk�LO�¶`¾X±���¯´/d®·�t/¾±�È/~`²y�°¾/²c�¶/`¾X±
È�x`±���³�r¾¾�W�LO�r¡�M?�È²�½�-VyK�¨P��V©Lg��M?�L/K�,m´}

�,V/yK�x/`±�L/O�UL/�Æ�¯L/®·�¯?�sK�mKr�¶¡�VyL`±�¶O�¬ª��LO�¨¾ª�
È�x`±�m´}�� 

�����������¯?�³�µmq´k��¾�lW�«qL¸c�¶Xym�LO�§³K�¶Xym��r/¦½m�L/O�µL¥
¨¾©m�m´}�µn¾`²y�L·��M?�¶¢²½K�¶`¾X±��LS�L·��VyL`±�¶O�¬ª��r¦�,n±K

È�¨�Lg�UL�Æ�LO�¨¾ª��M?�qm�¬ª��°½K�¶¡�m´}�Kn¾S�L¸±?�m´}���°½K
�«´/y�¶X/ym�¯´/c�-mqKm��ª��«´®��¶�OKq�¯L²d®·�«´y�¶Xym�LO�¶`¾X±

�M?��Xl�È�´/�´�°½L/PW�¶`¾X±�LO�¨¾ª��M?�mq´�qm�¶¡�VyK�r¡
mqKn±�È�qL�W�³�¶X}Km����qL/�W�¶/`¾X±�LO�VyL`±�¶O�¬ª��mq´�qm�L¸²W

�qm�³�µn/}�¯?��¾/�lW�N/_´�,V/yK�¯?�sK��/kK�¯´c�¶¡�mqKm
�¶/O�¬/ª��,V/yK�È/�X²�«´/y�¶X/ym�wL/yK�r/O�V/yL`±�¯´/c�r¡�M?

ÈO�VyL`±�sK�-VyL²��°½K�`±�|`²y�°½K�¶`¾X±�³q�qm�¨/¾ª��M?�V/yL

http://www.jf.isca.ac.ir
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V/yK�r/¡�M?�È¦/~¾®·�UqL/¸��³�x`±�LO�UL�Æ�Uq´����¶/`¾X±
¶O�Vym��Kn/¾S�¶/_³�°/�«´/®��¶/�OKq�t/¾±�«³m�¶Xym�LO�¶z½L��qm�µn?
È�n²¡���sK�«³m�¨/¾©m�¯´/c�-mqKm�V/¾\¾g�³m�¶/_³�°�«´®��°½K�¶XP©K

È�³m�r/·�¨L}�³�mqKm��Æ�K�r¡�³�¨¾ª��M?��´±�Z¾g��sK�L/K�,m´/}
¾¾�W�Z¾gV/yK�r/¾¾�W��r/���X/l�³�¶X}Kn±��Æ�K�¯?�«n��³�r���sK

�×r/¾¾�W�¶c�,VyK�r¡�M?��ª��UqL¸��t¾±�ÈªP��|`²y�¶`¾X±�È�r�
È��L/®X_K�µmL/�,r/¡�M?�Z¾g�sK�°½KrOL²O�-m´~±�L½�m´}�mL`½K��m´/}

VyK�µmr¡�r¾¾�W�¶¡�×r¡�M?��È��Kr/X�K�µmL/��¶/¡�×r/¡�M?�m´/}
/¾ª��M?�t/¾±�³�V/yK��L/S�³�µmr/¢±�r¾¾�W�¶/`¾X±�r/¦½m��r/��L/K�-¨

��r/��°/½K�¶¡�VyK�UL�Æ��r��qm�¨¾ª��M?�VyL`±�¨P��|`²y
�M?��L/®X_K�µmL/�³�mqKm�¶/_³�°/�«´®��¶�OKq�«³m�¨¾©m�LO�t¾±�¶`¾X±
�r¾¾�W�¶¡�VyK�Èª¾ª��M?��KrX�K�µmL�,VyK�µmr¡�r¾¾�W�¶¡�VyK�Èª¾ª�

r¡�M?�t¾±�³�µmr¢±���°¾/O��qL�W�r¡�M?�Z¾g�sK��L®X_K�µmL�qm�³m
�È/�qL�W�¨/¾ª��M?�Z/¾g�sK��L/®X_K�µmL/�qm�L/K�-VyK�qKr��rO�¨¾©m

È�V/yL`±�¶/O�¬/¢g�³�µm´O���K´X�³m�r·�¯´c�-Vz¾±�n/²²¡���¶/`¾X±
È�x/`±�UL/�Æ��r/��¶O�¨¾ª��M?�¶¡�VyK�°½K�È½L¸±��L/K�,m´/}

�wL//yK�r//O�n//½LO�¨//¾©m�³m��qL//�W�¨//¾©m�¶//O�r//¾¾�W��r//��qm�r//¡�M?
µn�L���¯?�¬¢g��qL�W�MLO�×L·m´}��l~���L/½�f¾_rW�Uq´��qm

r¾¾�W�r/¡�M?�,V/yL`±�¬/¢g�r¾¾lW��Uq´/��qm�,V/yK�x/`±�¶/X�L½
�¨/�K�¶/O�n/½LO�¶©mK���´W�L½���LzW�Uq´��qm�,VyK��LS�¯?�x¢�
�MLh/�XyK�¨/¾©m�¶/O�L/½�V/yK�UqL¸��rO�Èª®��¨�K�¶¡�mr¡�¶�_Kr

UqL¸��µn�L��¨¾©m�¶O�L½�UqL¸��� 

°½nO�LW�qrO�¶ªJz��r��°½K�wLyK�rO�L_�¶/O�§³K�¨/¾©m��¾/�lW�¶/`¾X±�¶/¡�n/}�È/y
�,«qL¸c�¨¾©m�¶ª¾y³�L/K�-m´}�µn¾`²y�«³m�¨¾©m�LO�¶`¾X±�n�O�µn}�¶z½L��KnXOK�«´y�¨¾©m�LO

http://www.jf.isca.ac.ir
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�¬/¢g�,m´}�¶z½L��«´y�¨¾©m�LO�¶`¾X±�n�O�,m´}�µn¾`²y�«³m�¨¾©m�LO�¶¾©³K�¶`¾X±�KnXOK�r¥K
È�°¾²c�m´}�� �

�V/yK�°/½K�¶¾©³K��¾�lW�¶`¾X±�n}�¯L¾O�¶d±L²cM?�¶/¡��LS�L/·��¶/O�¬/ª��r/¦�,n/±K
È�¨�Lg�UL�Æ�LO�¨¾ª��M?�qm�¬ª��°½K�¶¡�m´}�Kn¾S�L¸±?�VyL`±��¶/`¾X±�°/½K�LK�-m´}

V/yK�V¡Ly�r¡�M?�qm�VyL`±�¶O�¬ª��µ´h±�µqLOqm��È�«³m�¨/¾©m�È/�r��sK��r/·�n/½´¥
��³�sK� ½�r¾¾�W�LO�ÈO?�¶y�×L·�È�x`±�¶±L¥�m´}���³�µn}�¬·�r¡�M?�¨L}�¨¾©m�°½K
�¯?�VyL`±�¶O�¬ª��V©Lg�È�¯L¾O�Kq�È�x/`±��/�³�r¾¾�W�LO�r¡�M?�È²�½�-n²¡��³�m´/}
È�Kn¾S�¯?�VyL`±�¶O�¬ª���r/¡�M?�qm�«³m�¨/¾©m�L/O�§³K�|`²y�¶`¾X±�°¾O�°½KrOL²O�-m´}

�Kq�UL/�Æ��r/��§³K�¶/`¾X±�¯´/c�-V/z·��qL/�W�¨/¾ª��M?�qm�L/K�,V/z¾±�È�qL�W
�r/¾¾�W�«³m�¶X/ym�³�¨¾ª��M?�VyL`±�N_´V/z±Km�V/yL`±�N/_´�Kq���Z/¾g�°/½K�sK

È�È�¨/¾ª��M?�¬/¢g��¾/�lW�N/_´�³��/ª���kK�m´}��L/W�¶/`¾X±�°½KrOL/²O�-m´/}
°½nO�È�x`±�r¾¾�W�LO�¨¾ª��³�r¡�M?�¶¡�VyK�°½K�L_�n±´}���¨/¾©m�LO�¶z½L��qm�¶`¾X±�°½K

È�³m�r·�¨¾ª��³�r¡�M?�¨L}�¶`¾X±�¯´c�-VyK��ª��¬�K�«´y�m´}��M?�«´y�¨¾©m�LK�
È�VyL`±�sK�K 6rP��ª��Uq´��¶O�Kq�r¡�n±Km��qm��¬/¢g�³�µn/}��¾/�lW�N_´�¶`¾X±

V���sK�È¢½�r¾¾�W�Uq´��qm�¨¾ª��M?�VyL`±�³�r¡�M?�UqL¸��È½L¸±�VyK�¯?�×L·�� 

�������������¾/�lW�«´/y�³�«³m�¶X/ym�LO�¯Lt®·�Uq´��¶O�§³K�¶Xym
m´}�µn¾`²y�«qL¸c�¶Xym�LO�xTy�³�µn}�µms���°¾²c�¶`¾X±�È/�¾�lW

�Uq´��¶O�r¡�M?�VyL`±�«n��³�r¾¾�W�Uq´��qm�¨¾ª��M?�VyL`±
VyK��ª����¨¾©m�LO�¶z½L��qm�¶`¾X±�°½K«qL¸c��Kn¾S��ª��«´®��¶�OKq

È��UL/�Æ��r/��¶/¡�«qL¸c�¨¾©m�³�x¢�rO�Uq´��¶O�¶XP©K�-n²²¡
È�¨¾ª��M?�VyL`±�N_´�Kq�x`±�LO�¶O�¶/`¾X±�¶/O�,n±Km�V/ym��µn?

±�³�µmq´k��¾�lW�³�µn/~±�x/`±�r/¡�M?�¶¡�VyK�°½K�È½L¸±�¶`¾X
��³�sK�È¢½�r¾¾�W�Uq´��qm�¨¾ª��M?�È�x`±�L·�m´}�� 

������������r/¦½m�L/O�xTy�,µn}�µms��¾�lW�«qL¸c�¶Xym�LO�«³m�¶Xym

http://www.jf.isca.ac.ir
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¨¾©m�m´}�µn¾`²y�L·���Uq´��qm�r¡�M?�VyL`±��¾�lW�°½K�¶`¾X±
�°½KrOL/²O�-V/yK�UL�Æ�Uq´��qm�¨¾ª��M?�VyL`±�³�r¾¾�W�¶/O�¬/ª�

È�r¾/z�W�Uq´/��³m�°/½K�¶O�§³K�¨¾©m�qm�VyL`±��¶/O�¬/ª��¶/¡�m´/}
V�/��sK�È/¢½�r/¾¾�W�LO�r¡�M?�qm�VyL`±��¶/O�¬/ª��³�V/yK�¯?�×L·

È�¨�Lg�x`±�LO�UL�Æ��r��¶O�¨¾ª��M?�qm�VyL`±�m´}���¶`¾X±
�¨/¾©m�LO�,VyK��´Or�r¡�M?�¶O�¶¡�¯?�§³K�|lO�qm�t¾±�«³m�|`²y

±�¯´c�-VyK��qL�W�qm�«´y�M?�V/yL`±�¶O�¬¢g�«³m�|`²y�¶`¾X
�Uq´/��¶/O�¯?�UqL/¸��¶/O�¬/¢g�«´/y�¨/¾©m�³�r¾¾�W�Uq´��qm�r¡

È��ª��-n·m��sK�°½K�µn/�L��³�È±L/P�wL/yK�r/O�n½LO�³q��qm�er/��×L·
mr/¡�«Kn/�K��qL�W�MLO���¶/O�,«³m�|`²/y�¶/`¾X±�¬½n/�W�Uq´/��qm

È�µmKm�¬/¢g�r//¾¾�W�Uq´/��qm�r//¡�M?�V/yL`±���r//��qm�³�m´//}
«n��}�¬/¢g��/ª��Uq´/��¶/O�r/¡�M?�UqL/¸��¶/O�,«´y�¨¾©m�¯n
È��V/yL`±�«n/��¨�K�¶O�n½LO�t¾±���´W�L½���LzW�Uq´��qm�³�mmr¥

mr¡�¶�_Kr�r¡�M?�¶O�VPz±�UqL¸��µn�L��L½�� 

���������È�¶©mK�°¾O�|`²y�r¦½m��´±��Kn/XOK�¶/¡�n/}LO�Uq´/��°½n/O�n/±K´W
�¶©mK�°¾O�¶_³�°�«´®��¶�OKq�«´y�³�«³m�¨¾©m���Wm´}��¾ª¢W�°¾¾���xTy

¶O�¶`¾X±�¶z½L��¶O�Vym�V½K³q�r¦½m�LO�µn?�m´}�¶XkKmrS�L·���q´/�²�°½n/O
µn�L��wLyK�rO�KnXOK���qL�W�MLO�×L·��/�´W�,��L/zW�,r¾¾lW�,f¾_rW���¶/O

È�¶XkKmrS�«´y�³�«³m�¨¾©m�³m�°¾O�U³L���m´}��� �
K�VyK�°¢®�,r¾¾lW�L½�f¾_rW�wLyK�rO�«³m�¨¾©m�MLlX±K�Uq´��qm�,¶X/ym�°/½K�KnXO

�L/O�«³m�¶X/ym�Kn/XOK�L½�m´}�µn¾`²y�«qL¸c�¶Xym�LO�¶`¾X±�xTy�µms��¾�lW�Kq�§³K�¶Xym
�LO�§³K�¶Xym�KnXOK�L½�m´}�µn¾`²y�§³K�¶Xym�LO�¶`¾X±�xTy�³�µmq´k��¾�lW�«qL¸c�¶Xym

m´}�¶z½L��«³m�¶Xym�LO�¶`¾X±�³�µn}�µms��¾�lW�«qL¸c�¶Xym��� �
rO�«´y�¨¾©m�MLlX±K�Uq´��qm�V/yK�er��§L®XgK�n²c�t¾±�r¾¾lW�L½�f¾_rW�wLyK��

http://www.jf.isca.ac.ir
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¶c��¶/z½L��«qL/¸c�¶X/ym�L/O�¶/`¾X±�³�µn/}�µms��¾/�lW�«´y�¶Xym�LO�§³K�¶Xym�KnXOK�LzO
�«´/y�¶X/ym�L/O�¶/`¾X±�³�µmq´k��¾�lW�«qL¸c�¶Xym�LO�§³K�¶Xym�KnXOK�VyK�°¢®�-m´}

¶c�³�-m´}�µn¾`²y�lW�«qL¸c�³�«´y�¶Xym�³m�r·�LO�§³K�¶Xym�LzOm´}�µms��¾����� �
È�È�L/O�¶Xym�³m�L¸²W�t¾±���´W�L½���LzW�Uq´��qm��¶ª¾/y³�¶/O�§³K�¶X/ym�Kp/©�,n/±L

�UL/�Æ��r��¶O�¨¾ª��M?�qm�VyL`±�¶O�¬ª��¶`¾X±�qm�,µn}�µms��¾�lW�«qL¸c�¶Xym
È�¨�Lg�x`±�LO��¯L/¾O�r/¡�M?�¶/O�VP/z±�V/yL`±�¶O�¬ª��§´�g�×KrO�È·Kq�LK�,m´}

n�È�Lk�µKq�³�VyK�µn~±�m´O�n·K´l±�r�±���x/`±�È±L/s�L/¸²W�r/¡�M?�§L/g�r/·�¶O�LK
�¨/�K�¶/O�n½LO�È®ª��°¾²c���hW�«n��LW�³�m´}�¨�Lg�¯?�VyL`±�¶O�¬ª��¶¡�m´O�n·K´k

mr¡�¶�_Kr�UqL¸��¨�K�L½�VyL`±�«n��Èª®���� �
È�¶�gÆ�¶¢±L²c�|`²y��K´±K�m´_³�LO�,m´}�§L®XgK�³�L·��,¶ªJ/z�qm��/ªXl�×L/·

±�¶O�ÈyLyK�§L¢}KMÆ�±K�¶½r����sK� /½�r/·�¬½n/�W�¯m´/O�f_r/ÆO�f¾_r/W�È²�½�,VPz±
VPz±�È`²y�¶O�×r¦½m�rO�L·�È�¯L½L®±�ÈO´k�m´}���LW�È©´�K�UL¾OmK�qm�¶½r�±�°½K�sK�¶d±?

�¶/O�n½LO�È©L¢}K�°¾²c�m´_³�LO�³�VyK�¶_K´�¨¢~�°½K�LO�,µn}�¶X�¥��½L}�q´��¶O�¯´²¡
mKm��g�¶½r�±�¯Kn�X²��� �
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¶�OL��È�³�n²Xz·�{r½pS�mq´�m´k�¶¡�È½L·�¨¾©m�°¾/O�|`²/y�È��²�r¾y�n²±K´W��×L/·
¶�OL/��wL/yK�r/O�¶/d±L²c�°½KrOL²O�-n²²¡�°¾¾PW�Kq��ªXl��¶/O�VP/z±�µn/}�È½L/yL²}�×L·

È½Kr_K�MÆ�±K�¶½r�±�×sLy�¶O�¶`¾X±�,m´}�¨®��VPz±�Vym��È/��²�×r¾/y�wLyK�rO�µn?
È�¨�Lg�VPz±�¬½n�W�³�m´}�È`²y�È®±�¶_K´�t¾±�f_rÆO�f¾_rW�¨¢~�LO�L·�m´}�� �

�MÆ�±K�¶½r�±�wLyK�rO��qL�W�¨g�¶O�¶KmK�qm�¶�OL��wLyK�rO�,VPz±�×L·�È½LyL²}��µn/}
È�¶_´W�m´}��¶�OL��¶�Æk��Kq�q´Ot�×L·È�mr¡�¬¾yrW�r½s�qKm´®±�qm�¯K´W��� �

                                                          � �
���V©Lg�¶O��´Or�«L¢gK�er��×L·�|¾S��r��³m�°½K�qm�µn}�n}�°¾¾PW�rW�� �
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¶�OL��wLyK�rO�È½LyL²}�×L·�¶�OL���¾P�W�qm�³�µn}��«L/¥�Uq´��¶O�L·��¶/O��n/½LO�«L/¥
¶¡�m´}�ÈyqrO���� �

¨¾©m�°¾O�¨¢~�L½?��.mqKm�m´_³�t¾±��qL�W�sK�r¾��Èª¢~�L½�VyL¸±?��qL�W�L¸²W�L·
ÈyqrO�È�¯L~±�L·�¨¾©m�°¾O��qL�W�sK�r¾��Èª¢~�n·m�qL�W�r¥K�È²�½�-mqKn±�m´_³�L·��
¨¾©m�°¾O�È®±�m´_³�L·��V½K³q�sK� ½�r·�¶O�¨®��,V}Km�V}Kn±�È�±L�L·�� �

¨¾©m�×³nO�q´¸��n�O�«L¥�qm�È�sKr/gK�t¾±�L·�m´/}���,�L/k�³�«L/��¶/�OKq�«´/y�«L/¥
È�ÈyqrO�Kq�¶©mK�°¾O�n¾��³��ª��n²¡���«´/®���L/�©K�¶/O�¶/_´W�LO��qm�µr/¢±�³�¨/¡�µuK³

È�±��L¾y��L�W�¶©mK�°¾O�t¾±�Z¾g�°½K�sKVz¾±�ÈW³��� �
È��l~�«qL¸c�«L¥�qm�µn/}�¯L/¾O�¨��²�Uq´��¶O�t¾±��Lk�¨¾©m�¶y�m´}��³�n±K

¨¾©m�°¾O�Èª�X�¶²½r��mqKn±�m´_³��Lk�×L·��K³q�q³n��¯Ls�n½LO�xTy½V��È/yqrO�L/·
m´}���er���Lk�¨¾©m�¶y�°¾O�V�¥�n½LO�q³n��¯Ls�wLyK�rO��§³K�¶X/ym�rOKrO�qm�µn}

«L��¶¡��W�,VyK�¨¾©m�°½rW�×´/P±�V/½K³q�«³m�¶X/ym�¯´/c�-mqKm�m´_³�È±Ls�rkBW�³�«n
V½K³q�r¦½m�rO�q³n��¯Ls�r�±�sK�³�VyK�VyK�«n��L·��� �

¶�OL��wLyK�rO�¯L¾O�×L·��«L/��L/O��L/k�°/½K�¶/�OKq�V/zl±�n/½LO�,ÅLO�§³n_�qm�µn}
m´}�µn¾`²y��¨¾©m�r¦½m�xTy��-n±´/}�¶/z½L��¶/¾©³K�|`²/y�°/½K�¶/`¾X±�L/O��L/k�×L·
ym�°½KrOL²OÈ�,V´¢g�{r½pS�Uq´��qm�«³m�¶X��¶X/ym�r/O�³�¶X}Km�×r¾z�W�¯Lz©�n±K´W

�¨/®��§³K�¶X/ym��/�l�¯K´/²��¶/O�,V/´¢g�°X�r½pT±�Uq´��qm�L½�n}LO�¬¡Lg�§³K
                                                          � �

���¶�OL��ÈkrO�°X�r½pT±�L½�°X�r½pS�qm�VyK�°¢®�¯L¾O�×L·��ÆXkK�µn}�n}LO�È½L·��È��¾P�W�¶KmK�qm�¶d±?��m´/}
¶�OL��wLyK�rO�¯L¾O�×L·�¶�OL��°½K�«L®W�¶¡�VyK�qKm´®±�qm�µn}�L¦±�{r½pS�mq´�L·sK�-VyK�µn±q�°½K��°X�qm�³q

¶�OL��°½K��¾P�W�¶©L��È�|¾S�È½L_�LW�L·�¨¾©m�°¾O�|`²y�Ì`¾X±�¶¡�m³q��r/·�qm�¶/d±L²c�L/K�-m´/}��l/~�L/·
¶ªgr�¶�OL��sK� ½�r·�×K�V½K³q�q³n��È±Ls�rkBW�³�«n�W�n²±L�,m´~±�¶X�r½pS�L·�µmr¡�qL¢±K�ÈkrO�¶¡�L·��,n/±K

¶�OL���¾P�W�r¾y�sK�¶�OL��¯?�·¯L¾O�×L�V/�q�×n/�O�¶�OL/���Kr/y�n/½LO�³�µn/}��p/g�µn}���wL/yK�r/O�¶/d±L²c
¶�OL��¯L¾O�×L·�|¾S�L¸X±K�LW�µn}�¨¾©m�°¾O��qL�W�¨¢~�³�¶X�q�¯?�,m´~±��r�rO�mn�X�×L·��L/¸±?�«L/®W�°¾/O�µL/¥

mr¡�¨®����´W�L½���LzW�,r¾¾lW�È²�½�,�qL�W�qm��ªXl�È±LP�wLyK�rO�n½LO�³�VyK�VOL[�r�Xz��qL�W�� �
���µmr¡�qL¢±K�Kq�¶�OL��°½K�¯L¥qtO�ÈkrO�¶¡�¬¾X�¥��rkB/W�³�«n/�W�È/²�½�,n�O�¶�OL���Kry�n½LO�Uq´��°½K�qm�-n±K

¨¾©m�°¾O�ÈPWq�¶�OL��r¦½m�°¾²d®·�³�V�q�L·�¯L¾O�×L·�¶O�¯?�sK�xS�µn}�m´}�§L®�K�N¾WrW��� �
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OḰ
��
w
Ly
K�r
O

�
`²
y

È�
r�
±�r
/O�
�/

P�
²

¶/
½

�
�M
Æ/

�±K
V
Pz
±

 

n²¡����L/�³K�r/¾¾�W�,V/yL`±�¶/O�¬/ª��¨¾/�hW�µKq�¶/¡�V/yK�°/½K�¶`¾X±�§Lg�³m�r·�qm
¶y�r/��r/O�«³m�³�§³K�¶Xym�¨¢~�N¾WrW�°½nO�-VyK�M?�Ì±L¥�sK��qL/}�mKr/�³�µn/}��

È��l~�¬ª��§´�g�V/}Km�n/·K´l±�m´/_³�V/½K³q�µ³r/¥�³m�°½K�°¾O�È�L²W�³�m´}��
VPz±�°½K�¶`¾X±�VyK�¯?��L�³K�sK�È¢½�r¾¾�W�LO�M?�VyL`±�¶O�¬¢g�,È`²y��� �

�¶_³�°�«´®��¶�OKq�«´y�¶Xym�LO�¶`¾X±�°½K��r/¡�M?�È/²�½�,�L/®X_K�µmL�qm��qL�W
���sK�È¢½�r¾¾�W�LO�µKr®·V�¶y�×L·�¯?�¶±L¥��mqKm��/ª��«´/®��¶/�OKq�«qL¸c�¶Xym�LO�³��

È��¾�lW�«qL¸c�¶Xym�wLyK�rO�¶`¾X±�°½K�KnXOK�¶¡�m´}�ÈyqrO�n½LO�§Lg��L/O�L/½�mq´/k
È�×q³Km�L¸±?�¯L¾��qL�W�n�K´��wLyK�rO�³�µn}�¶z½L��«´y�¶Xym�m´}�� �

sK�m´/_³�È±L/s�rkB/W�³�«n/�W�t¾±�«qL¸c�³�«´y�¶Xym�°¾O�¶¡L`±?��¶X/ym�¯´/c�-mqKm
�mL��«LK�sK�«´yņ�È©Lgqm�-VyK�¬�L¡�«LK�sK�«qL¸c�¶Xym�¶¡ņ�VyK�µn¾yq���Kn/XOK
VPz±�Ì`¾X±�n½LO��§³K�È`²y�«³m�¶Xym��m´}�¶z½L��«´y�¶Xym�LO���¶/�OKq�¶/¢²½K�¶O�¶_´W�LO

m´}��´_q��qL�W�n�K´��¶O�n½LO�,VyK�¶_³�°�«´®��L¸±?���� �
f¾h/��V½K³q�³m�r·�X¡�qm�³�n±KML�µn/}�¨/�±�¶�¾/}�È\½n/g��³r/��×L/·��L/K�-n±K

¯L/¾O�«L/��Uq´/��¶/O�¶/¡�«´/y�¶X/ym�V½K³q�¯´®���x/`±�r/¡�M?�¶/¡�V/yK�¯?�r¥
È®±�VyK�q´¸~��Kr�K�mq´�,m´}���,m´/}�M´zh�����N_´�q´¸~��Kr�K�r¥K

VPz±�¶`¾X±�È�«n��«´y�¶Xym�V½K³q�rO�§³K�È`²y�m´}���N/_´�«qL/¸c�V½K³q�xTy
È�¯?��¾�lW��µn}�¬¢g�x`±�LO�UL�Æ�r[K�rO�L¸²W�¨¾ª��M?�VyL`±�¶O�°½KrOL²O�-m´}

V���sK�È¢½�r¾¾�W�¶ªJz�³�¶y�×L·�M?�r/¦½m�¶/O�,¯?�VyL`±�×KrO�M?�¶±L¥���´/Or�L/·
n}�n·K´k��M?�°½K�¶�´®`�sK�t¾±�r¡�M?��¯?��r/��°/½K�qm�È½L/¸±�¶`¾X±�xS�-VyK�L·

                                                          � �
���µn�L��¯L½r_�qm�È±LP��ÆXkK�¶O�¶_´W�r¦½m�¶X¢±�VyK��qL�W�MLO�×L·��¶�OL��¯L½r_�qm�¶d±L²c��r¡p/W�t/¾±�L·

mq�L/½�§L/®�K�N_´�,¶�OL�� ½�qL¢±K�L½�{r½pS�qm�È±LP��ÆXkK�n}�µmKm��¶�OL/��¶/O�°XkKmr/S�³�¯?�sK�¯n/}
È�×n�O�m´}��¶ªgr�r·�qm��×L²P�LO��OL��n½LO�¶¾���r·�,n}LO�¶X}Km�m´_³�¶ªJz�qm�È�ªXl�È±LP�¶d±L²c�t¾±�×K

¨¾ªhW�¶O�m´k�ÈOLlX±K�¶�OL��M´cqLc�qm�È�r}�¬¢g��LP²XyK�³��°X/�qm�°½KrOL²O�-n²¡�¨®��{r½pS�mq´�×L·
µqL}K�È±LP��ÆXkK�°½K�r¾[BW�¶O�¶�OL/��×qKp/¥r¾[BW�L/O�È½L²/}?�r/O�¯³t/�K�N�Ll�LW�VyK�µn}�È½L·���´/±�qm�L·

¶ªJz�r¦½m�qm�È±LP��ÆXkK�r¾[BW�LO�,|`²y�m´}�L²}?�t¾±�È©´�K�×L·�� �
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M?�«L/®W�¶¡�VyK��/�³�sK�È/¢½�r/¾¾�W�L/O�L/·��×L·�x/`±�,x/`±�L/O�UL/�Æ�qm�L/¸±?
È�È�x`±�,x`±�LO�UL�Æ�LO�L¸²W�¨¾ª��M?�LK�,n±´}�m´}�� �

�¶/`¾X±�°/½K�,n}LP±�«n�©L¡�×r¾P�W�¶O�L½�qLPX�K�n�L��,e´_r�¨¾©m�,�qL�W�qm�r¥K�¶XP©K
È�È®±�x/`±�r/¡�M?�¶¡�Uq´��°½nO�-n²¡�°¾¾PW�t¾±�Kq�«´y�¶Xym�sK�mKr�n±K´W��,m´/}

È¢½�¶¡�È±Ls�r¦�V���sK�¶y�×L·�¶±L¥�b¾·�N/¾WrW�°½n/O�-n/²¡�r¾¾�W�{K��¶/©mK�sK� /½
VyK�µn}�¨®��L¸±?�«L®W�¯´®��¶O�³�µn~±�er��,¶±L¥qL¸c��� �

��qL/�W�«´/y�³�«³m�¶Xym�°¾O�,n}LP±�����N_´�q´¸~��Kr�K�r¥K�¯L¾�°½K�qm
�¨¾©m�³m�°¾O�xS�,mqKn±�m´_³�t¾±�Èh_r�³�VyK�r�Xz�/S�rOL²O�,�L®X_K�µmL�qm�{r½p

q´¡p�µn�L��°X�r½pT±�rOL²O�¨¾©m�³m�¨¡�qm�³�V¾`g�qm��¾�PW�Ën�L�����È±LP�wLyK�rO
VyK�×qL_���´W�L½���LzW�,r¾¾lW��ªXl��� �

�«³m�¶X/ym�r/¾¾lW�wL/yK�r/O�¶/d±L²c�,V/¾`g�qm��¾�PW�Ën�L��°X�r½pT±�Uq´��qm
L/¸c�¶X/ym�È/²�½�-V/yK�«³m�¶X/ym�f¾_r/W�Uq´/��n/²±L�¶ªJz�¬¢g�,m´}�MLlX±K�«q

�L/¸²W�¨/¾ª��M?�VyL`±�¶O�¬¢g�,n}�¯L¾O�¶d±L²c�È½L¸±�Ì`¾X±�,µn}�¯?��¾�lW�N_´
M?�r¦½m�qm�LK�,VyK�x`±�LO�UL�Æ�LO��L/O�V/yL`±�,V/yK�r¡�M?�L¸±?�¶ª®_�sK�¶¡�L·

V���sK�È¢½�r¾¾�W�¶y�×L·�È�¨�Lg�¶±L¥�m´}�� �
�È/�qL�W�«qL/¸c�¶Xym�³�¶Xym�°½K�°¾O�,m´}�MLlX±K�«´y�¶Xym�r¥K�LK�¯´/c�-V/z¾±

VyK�¨¾ª��M?�«qL¸c�¶Xym��´�´�³�r¡�M?�«´y�¶Xym��´�´���r/¡�M?�¶/¢²½K�¶/`¾X±
b¾·�È®±�x`±�µL¥���³�sK�È¢½�r¾¾�W�LO�ÈXg�,m´}��L/O�UL/�Æ�L/O�¨/¾ª��M?�L/K�-|½L·

r·�x`±�È�x`±�,n²¢±�r¾¾�W�|�L�³K�n²c�m´/}���qm��¾/�PW�µn/�L��{r½p/S�rOL/²O�L/K
VPz±�Ì`¾X±�¯´c�,V¾`g��È`²y�«qL/¸c�¶X/ym�,VyK�V`g�¯L²d®·��KrX�K�µmL�qm�§³K

M?�r¦½m�¬¢g�³�µn}�¯?��¾�lW�N_´��qm�V/yL`±�,r/¡�M?�³�¨/¾ª��M?�sK�r¾��L·
V/yK�°¾/²c�È½L¸±�Ì`¾X±��r��°½K�qm�°½KrOL²O�-VyK��L�³K�sK�È¢½�r¾¾�W�Uq´����M?

b¾·�r¡�È®±�x`±�µL¥�È�x/`±�,x/`±�L/O�UL/�Æ�L/O�¨¾ª��M?�,m´}�M?�³�m´/}�L/·�×
                                                          � �

���¶�©L��×KrO�q�,V¾`g�qm��¾�PW�Ën�L��µqLOqm�rX~¾O�����,È�ªl��³�×r¡L}������ �
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��³�sK�È¢½�r¾¾�W�LO�r¦½m�¶y�×L·�È�x`±�,¶±L¥�n±´}�� �
�{r½p/S�mq´�V¾`g�qm��¾�PW�r¥K�t¾±��qL�X�¨¾©m�³m���´W�L½���LzW��r��qm

È®±�x/`±�µmr¢±�r¾¾�W�|��³�¶¡�×r¡�M?�,n}LO��¶/¡�×r/¡�M?�mq´/�qm�L/K�-m´/}
�Èª®��¨�K�¶O�n½LO�,VyK�µmr¡�r¾¾�W�UqL¸��µn�L��L½�UqL¸��MLh�XyK��rm´}�¶�_K��

b¾·�r¡�M?�¶¢²½K�¶`¾X±�È®±�x`±�µL¥��µn/}�x`±�,x`±�LO�UL�Æ�LO�¨¾ª��M?�LK�,m´}
M?�r¦½m�³�È�x/`±��/�³�r/¾¾�W�Uq´/��qm�L/·�n±´/}���¯L/®·�t/¾±�¶ªJ/z�°/½K�V/ª�
��l���¾/�PW�Ën/�L��r/¥K�L/K�-VyK�«³m�¶Xym��KrX�K�µmL�¶O�VPz±�«qL¸c�¶Xym�¯m´O

�¶X/ym�,m´~±�¶X�r½pS�V¾`g�qmÈ���L/y�¨/¡�q´/��¶/O�«´/y�³�«³m��¶X/ym�L/¸²W�³�n±´/}
È�È�L/O�¨¾ª��M?�¬¢g�¶O�VPz±�«qL¸c�sK�-n/±L�°/½K�M?�r/¦½m�qm�³q��¨/�K�¶/O�n/½LO�L/·

�UqL¸��MLh�XyK���µn�L��L½�UqL¸���mr¡�¶�_Kr�� �

ŔČŞĄő˨ãĚŞá˨ ˨
ÈyqrO�¶O�¶_´W�LO�Uq´��×L·�¶`¾X±�¶X�r¥�È�Vym�¶O�r½s�×L·�n½?�� �

�� ¨¾©m�|`²y�L�X�×L·¨¾©m�³m�¶/O�³m�¶/z½L��wL/yK�r/O��q��¯³n/O�³�¨�X/z�,L/·
qm�r�±�V½K³q�r¦½m�°X�r¥�MÆ/�±K�¶½r�±�¯Kr¢²�¶¡�L·���¶/O�,n/±n�X��¯Kn/O�VP/z±

�§L¢/}K�°/½K�¶O�n²·K´l±�¯L~½K�¶d±L²c�³�VyÆXP�¨zªzW�³�q³m�³��qL�W�¨¢~
�MÆ�±K�¶½r�±�¶½LS�rO�n½LO�¨®��«L��qm�,n±´}�ÆPX�²²¡�«Kn�K�VPz±n� 

�� �MÆ�±K�¶½r�±�LO��OL���qL�W�¨g�¶�OKq��K´±K�¶_´W�LO�t¾±�VPz±�|`²/y�³�L·��×L·
È�¶¡�×mn�X�¨¾©m�°¾O�¯K´W���³o�wLyK�rO�³�¶�OL��¯³nO�¶d±L²c�,mr¡�§L®�K�L·

VyK�qLcm�f_rÆO�f¾_rW�§L¢}K�¶O�,m´}�§L®�K�¶¾���¶�¾ªy�³� 

�� ¶�OL��wLyK�rO�L·×�pS�mq´½±LP�³�¯L¥n±qL¦±�{rÈ�LX±�,�qL�W�MLO��ªXl½�^
¸��È�s½x`±�¬¢g�¶O�VPz±�r�M?�¯n}��Vym�¶O�L·È�?½n� 

����M?�«L®W��/�³�sK�È/¢½�r/¾¾�W�LO�L·��x/`±�,x/`±�L/O�UL/�Æ�qm�L/¸±?�×L·
È�È�x`±�,x`±�LO�UL�Æ�LO�L¸²W�¨¾ª��M?�LK�-n±´}�m´}� 

����b¾·�r¡�M?�È®±�x`±�µL¥���³�sK�È¢½�r¾¾�W�LO�ÈXg�,m´}�K�-|½L·�M?�L/
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È�x`±�,n²¢±�r¾¾�W�|�L�³K�n²c�r·�x`±�LO�UL�Æ�LO�¨¾ª��m´}� 

����b¾·�r//¡�M?�È®±�x//`±�µL//¥��x//`±�,x//`±�L//O�UL//�Æ�L//O�¨//¾ª��M?�,m´//}
È�M?�r¦½m�,m´}���³�sK�È¢½�r¾¾�W�LO�L·�¶y�×L·�È�x`±�,¶±L¥�n±´}� 

����È®±�x`±�µmr¢±�r¾¾�W�|��³�¶¡�×r¡�M?��×r/¡�M?�mq´/�qm�L/K�-m´/}
¡�È/ª®��¨�K�¶O�n½LO�µmr¡�r¾¾�W�¶�UqL/¸��µn/�L��L/½�UqL/¸��MLh/�XyK��

m´}�¶�_Kr��b¾·�r¡�M?�¶¢²½K�¶`¾X±�È®±�x/`±�µL¥��L/O�¨/¾ª��M?�L/K�-m´/}
M?�r¦½m�³�µn}�x`±�,x`±�LO�UL�Æ��x/`±��/�³�r/¾¾�W�Uq´/��qm�L·

È�n±´}� 

����ª��M?¾�x`±�,x`±�LO�UL�Æ�LO�¨È�M?�r/¦½m�qm�-m´}�/O�n/½LO�L/·�¨/�K�¶
�UqL¸��MLh�XyK���µn�L��L½�UqL¸���mr¡�¶�_Kr� 

  

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


ʶʸ˨ ˨

 

www.jf.isca.ac.ir 

ªh
W

¨¾�
¸�
�

È�
x

±̀
�

ª��
³�r
¡�M

?�¯
n}

¨¾�
V
Pz
±��

OḰ
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ŔŎʭŒýʭĄÝ˨ ˨

� �
�� X}?¾m´®h�,È±L���ÈO�LW���ƁŢŤǈƮƹŤ�ƄƄƀ�ʹƺƢ�ūɕƎťź��¬����©D�� �
�� �°OK�ÈOK���°O�n®h�,q´¸®_�°½s�°½n©K�����������ȻƨɕǂɔƁƹŤ�űƨɔƀťźʩŤ�ͳƨƭ�ūƨɔƇɔƇƣƹŤ�ͳƹťţƺƹŤ�ͳƹŤǈƢ�

�]����¬���r~²ª©�>Kn¸~©Kn¾y�qKm�� �
�� °OK�´OK�,¶_L�°O�n®h� Þ6ÉKnP��È²½³t�©K�n½t½���ÈO��L/W���ǀŨŤ�ǀǂƨƊ�ǄƨŶťƽ��]��,�/�h���mKD�n/®h

È�LP©KnP����ÈOr�©K�NX¢©K�>L¾gÃK�qKm�� �
�� Èª�n®h�,È¡KqK�����������ƉƾſƹŤ�ͳƭ�ȻƹťƊƄ��¬����g�µKq�qm�¶zyD�� �
�� �×´�W�°¾zg�,×mqL¸X}K�����������ƷǈƒʩŤ�ŹɕƲǂŮ��]����¯Kr¸W���qL/[?�¬¾/�²W�³�r/~±�¶/zyD

KÈ²¾®k�«LŃ�� �
�� ×rILg�¬½r¢©KnP��,×mt½�����������ƁŢŤǈƮƹŤ�ƄƄƀ��¬���ÈÆyÃK�r~²©K�ÌzyD�� �
�� n®h�,ÈªL�rg�°O��°zg�����������ǄƣɕƏƹŤ�ƸŢťƊǇ��]����¬���V¾P©K�§?�¶zyDń�� �
�� zg¾�È²�}¾�mL��,ÇsKr�����������ƷǈƒʩŤ�ƿťɕŨ���]����¬���qL�±ÅK�qKm�� �
�� ¬yL�©K´OK�,ÈI´k����������ƅƲůƹŤ�ƀǈŶŚŬŤƅƨɔ���/zgn®h�wqm�UKr/½r�W¾IL/±�°¾È²]�,����¬/���

¯L�r�©K�¶�P��� �
��� n®hn¾y�,×´�q����������µn��¨kKnW�V¾�¾¡�qm�VPz±�MÆ�±K�¶½r�±�{r½pS�r¾[BW���ǄƨƲƭ

ǃƀŤǈǁťž�ƯǈƲź�Ǉ�,��������,������ �
��� §ÆO�,×r¡L}����������¶�OL��MÆ�±K�¶/½r�±�×sL/yn²�VP/z±��ͳƹǈƨƒŤ�Ǉ�ͳƨǆƲƭ�ɒťǅƄťůƨƋŶ�,

�������,������� �
��� §ÆO�,×r¡L}-��Wn®h�,È�ªl�È����������V/¾`g�qm��¾�PW�µn�L��×³L¡K³���ɒťǅƄťůƨƋŶ

ͳƹǈƒŤ�Ǉ�ͳǆƲƭ�,��������,����� 

��� §ÆO�,×r¡L}-��Wn®h�,È�ªl�È�°/zgn®h�,×rILg�³�����������MÆ/�±K�V/¾·L��VP/z±
�{³q�¶O�´±�È·L¦±�UL/�qL�W�¨/g�qm�È�Kr±�n®gKÆ�ÈyL²}���ƍǅǇȊǫ�ͳƹǈƨƒŤ�ɒťƨǅ�,�����,
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��� �L�È��©�,�� Þ6ÉK�����������ƷǈƨƒʩŤ�ƿťƨɕŨ���]����¬/���Km/½_´X©K�¹r/¾n/©K�mL/}qÃK³�¶½²È�/�È�
n©K��_r®©K�NX¢½²È�?½®��©K� Þ6ÉK�ºÈ�~©K¾�L�©K� Þ6ÉK���©�jÈ�LTª¦©K½±L¦ÈŃ�� �

��� r�LOn®hn¾y�,qn������������ͳƲŲǈƨƹŤ�ȺǇƅƨƣƹŤ�ŸƅƨƎ�ͳƨƭ�ŰǈŻŨ��]����¬/����n¾¸/~©K��/®`
®ª�©K�qn�©K� Þ6ÉKÌ½?È�� �

��� �Èy´��È/y´��j¾/}�n/®h�,�°/O��°/zg�����������ƫʮƨſƹŤ��]����¬/����UKqL/~X±K�r/X�m
¬��¶¾®ª��µs´g�°¾yqn�¶�L_�¶O�¶XzOK³�ÈÆyK�� �

��� �Èy´��Èy´��j¾}�n®h�,�°O��°zg�����������ƻťźʭŤ�ŧɔƃǆŮ��]����¯Kr¸W���NX¢©K�qKm
¾ÆyÃKº�� �

��� °½n©K>L¾��,È�Kr������������ƷǈƒʩŤ�ŬʭťƲƽ��]����¬���ÈÆyÃK�r¢�©K��®`�� �
��� y�,Ègr�¾Èª�n�����������ƷǈƒʩŤ�ƅɔƅŻŮ����wqm�UKr½r�W¾È/ª?�¬/}L·Ksr���¬/����º/PX¢

q³Kn©K×�� �
��� °zhn®h�,È±L}L¡��¾������������ͳǁťƨƎťȕ�ƕɕƨƭ�ƸŢťƨƊƄ��]����¯Kr/¸W���È©L/��¶/yqn

×r¸��n¾¸}�� �
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]����¬���yqn�¶�L_¾®ª��µs´g�°¾¬��¶�� �
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Ǉ�ƷʮŻƹŤ�ƻŤƅŻƹŤ���¬���ªPW�rX�m¾ÆyK�UL�È�ª��µs´g®¾¬��¶�� �
��� È/ª��,Çm³r·L}�È®}L·������������ƷǈƨƒʩŤ�ƼƨƺƢ�ͳƨƭ�ŬťƨƊŤƄƀ����¬/yL�©K´OK�wqm�UKr/½r�W

´k½È]�,����¬���ÆyK�¶����qL�®©K�¹rIKm�¶zyDÈ�O�¨·K�N·p�rO¾Vń�� �
��� m´///®h�,Çm³r·L///}�È®///}L·�����������ƷǈƨƨƨƒʩŤ�ƼƨƨƨƺƢ�ͳƨƨƨƭ�ŰǈƨƨƨŻŨ����wqm�UKr///½r�W

qn��r�LOn®hn¾y]�,����¬����qL�®©K�¹rIKm�¶zyD�ÆyK�¶��È�O�¨·K�N·p�rO¾Vń��� �
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