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Abstract 
A fundamental issue in religious studies and the philosophy of religion is 

the existence of evil in the world and its r

topic has historically engaged both Islamic and Western philosophers. The 

ambiguity surrounding this issue in relation to theism can lead to a 

broader acceptance of divine wisdom within communities. This is because 

humans, often confronted with atrocities in their lives, seek to achieve 

absolute good and be free from evil. According to definitive Islamic beliefs, 

humans are expected to attain a divine utopia in this worldly life known as 

the �Reappearance Period.� However, t

analysis regarding this period in relation to the problem of evil. This 

article employs a descriptive-analytic method to explore this issue. We 
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A fundamental issue in religious studies and the philosophy of religion is 

the existence of evil in the world and its relationship to the creator. This 

topic has historically engaged both Islamic and Western philosophers. The 

ambiguity surrounding this issue in relation to theism can lead to a 

broader acceptance of divine wisdom within communities. This is because 

often confronted with atrocities in their lives, seek to achieve 

absolute good and be free from evil. According to definitive Islamic beliefs, 

humans are expected to attain a divine utopia in this worldly life known as 

the �Reappearance Period.� However, there is a lack of philosophical 

analysis regarding this period in relation to the problem of evil. This 

analytic method to explore this issue. We 
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conclude that during the Reappearance Period, moral vices resulting from 

misuse of human free will and psychological evils will no longer exist. 

Additionally, due to human and existential perfection, metaphysical 

limitations will disappear, and material constraints causing human 

suffering will cease, owing to the existential enhancement of the world. 

This perfection occurs within the material world and does not imply that 

the world is detached from matter. 

Keywords 
Evils, Reappearance Period, evolution of history, motion, philosophical 

analysis. 
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V�L¾·q�¨½n//P��r//P¡K�r//[K�r//}� à¶ªJ//z­�¨//g�qm��Kr//}K�j¾//}�È//yL²}
È²¾zg��§Ly�¶¡�¯L½n²¢yK������©L�­� à¶ª`­�qm

� à¶ªJ/z­�¨g�qm��Kr}K�j¾}� à¶~½n±K� àµqLOqm�U³L�X­�È·L¦±�VyK�µn}�{ÆW�¯?�qm�¶¡�µn}
m´}�¶IKqK�q³r}����jyLS�/��È/�Wr­�n¾y�r[K�r}� à¶ªJz­�¶O�°¾Xy´¥?�³�Kqn�Æ­�È�zª��×L·

http://www.jpt.isca.ac.ir
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�§Ly�¶¡�ÈOKqKm�N¡´¡�³�×m³r·L}�È²¾zg�����¾P�W�UL/¾¸©K� à¶ª`­�qm�µn/}�r/~X²­�È/�
�¶/XkKmrS�r/}� à¶ªJ/z­� àµqL/Oqm�V¾�l}�³m�°½K��©Ll­�³���K´­�UL½r�±�¶O�¯?�È��³�VyK

VyK�µn}��µmr®}rO�qL[?�LO�r[K�°½K�t½L®W�¶_³�L­K��L/O�q³r/}� à¶ªJ/z­�¶/¡�V/yK�°/½K�qm�µn}
È­�×³L//¡K³�³�¨//¾ªhW�q´//¸��r//���¶//O�r�L//±�È�//zª��mr//¢½³q�¯L¢­K�³�m´//}��³�È`²//y

Uq³r���°½K�È�zª��È`²yÈ­�ÈyqrO�r����Èª/�K�|/yrS�¶/O�j/yLS�r/O�¯³t/�K�L/W�mmr¥
�¶�/zª��qm�q³r}� à¶ªJz­�mL�OK�,VyK�q´¸��r���qm�q³r}�V¾�¾¡�È�zª��f½r~W�¶¡��¾�hW

m´}�°}³q�t¾±�q´¸��r���LW�¯Lz±K�¨­L¢W�³�V¡rg� à¶ªJz­�³�¯?�qm��Kt±� à¶��±�³�� �

ʴ˨
łŞńĐă˨ãĚĴő˨āʭŞýĕù˨ŗ˨ōŞŕʭŀŎ˨ ˨
��r¦½n¢½�LO�r½L�X­�>È}�³m�r¥K¯?�V/½r¾��³�¨OL�W�,n²}LO��®_�¨OL��n/·K´k�È/WKor¾��L/·

�V/yK�È/WKo�L¸±?�¨OL�W�,n}LO�¶X}Kn±�m´_³��®_�¯L¢­K�,¨OL�W�qm�r¥K�³�m´O��,´�/yqK�����,

��������� àµrX/z¥�³m�sK�,m´_³�³�V¾·L­�qm�U³L�W�NPy�¶O�>È}�³m�,¨OL�W�sK�j²y�°½K�qm
´/­K�sK�³mr/·�µK´/k�,n²X/z·�qKmq´/krO�È½Kt`­�0Æ­L¡�È/¢½�µK´/k�³�n²/}LO�×m´/_³�×q

n}LO�È­n��×r¦½m�³�×m´_³���L/¸±?��L/®X_K�¶/¡�VyK�r½L�W�j²y�°½K�sK�r}�³�r¾k�¨OL�W
°½sK�-m´O�n·K´l±�°¢®­�¯Lz¢½��½Kr}�LO�³��´�´­� ½�qm��¯Kn/���¶O�,r}��½r�W�qm�³q

È¥v½³�³�§L®¡��-V/yK�µn/}�µqL}K�r¾k�ÈWKo�×L·��sK�È©L/®¡�¯Kn/���L/½�UKo�¯Kn/���r/}
ÅL//®¡È//}�U�V//yK�>��mqKm�Kq�§L//®¡�¯?�°X//}Km�V¾±B//}�>È¾//}�¯?�¶//¡�V//¸_�¯?�sK��

��,Kqn�Æ­����]�,����,������¯?�UÅL/®¡�³�UKo�VgL/y�qm�«n/���/ª�­�r}�,wLyK�°½K�rO
È®±�Èª�Xz­��½r�W�³�m´O�n·K´k��³�V/yK�V¾J¾/}�n/�L��«n��Kr½s�-mKm�¯L¾O�¯?�×KrO�¯K´W

m´O�n·K´l±��½r�W�¨OL��m´_³�n�L��� �
sK�mKr­��V/�Æk�UL/¾ª`W�«LW�MLWsLO�³�¬©L��qm�«L­K�V½Å³�q´¸��¯Kq³m�,q´¸��r��

VyK�°¾­s�qm�¶¾¸©K���«A´W�q´�g�³�VP¾��sK�«L­K�]³rk�×L²�­�¶O�L¸²W�q´¸��r���°½KrOL²O
V½Å³�³�V/­L­K� à¶/P²_�,¯L/~½K�q´/¸��LO�¶¢ªO�-Vz¾±��r��V½Cq�LO��¯?�¶/O�¬©L/��×r½p/S

}�n·K´k���h­�¨­L¡�q´��¶O�t¾±�Ur�gn��¯L²d®·��«L/¾��¯Kq³m�,q´/¸��r���sK�mKr­�¶¡
�r/O�¯?�qL[?�¶ª®_�sK�,VyK�µmr¡�Kn¾S�qKr�XyK�«L­K�§n��V­´¢g�¶¡�×r���¶¢ªO�-Vz¾±
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�³�¬/ª��,o´�±�³��r�W�Uqn��¯n}r·L��,¬©L��rO�«L­K�¶¾¸©K�V�Æk�³�V­L­K�q´¸��,¬©L�
�¬©L/��,¯?�§L/P±m�¶/O�¶¡�m´O�n·K´k�Kq�m´/k�r½L/ko

^²¥�°¾/­s�,¯L/­s�¯?�qm�È­�¯³r/¾O�Kq�|/±³qm�×L/·��³�mt/½q
� à¶/P�k�,¶�ÆP©K����°½KsK�-��r���«L­K�,q´¸��r���qm�³q

ML`g�qm�L/­K�-V/}Km�q´/�g�¬©L/��qm�,¯?�sK�|¾S�LW�¶¡�¯L~½K�V­L­K�³��qL®/}rS�×L/·
n¾yq�n·K´k�m´k�q´¸��V½L¸±�¶O�,m´O�¶X�r¥���m´/O�n·K´k�×ryKry�q´¸��°½K

�m´/_³�r/¦½m�È/X�¾�g�,¯?�t/_�¶/¡�mqKm�¯L/­s�³�¯L/¢­�×L·

È��§Lg�qm�qKmL²�­�ÈX¡rg�LO�³�Èª­L¢W�×n±³q�qm�j½qLW���´­�¯mr/¡��L/W��/ªXl­�×L/·
�¨/OL��³��l~­�Ègr��m´_³�sK�È¡Lg� 7×n²®�n·�°½K

V/¸_�°½K�¶O�t¾±�×mKr�K�ÈOr�� à¶�yÆ��¯L¾­�qm�¶¡��×r¾¥
�È/gr��³�¶/~�±��P��j½qLW�n·m�¯L~±�¶¡�VyK�°½K�j½qLW� à¶�zª�� à¶�¾�³

È­�qLT/z·q�È�n/·�n/}LO����,|/©K³�������,������
�×´/y�¶/O�,�l/~­�×r¾/z­�qm�¶/¡�n²Xz·�n²­

V¡rg�§Lg�qm�m´k�È½L¸±�n��­�³�¯L­q?�,V½L���-n±K��UKm´_´­�n/gK³� ½�È¦®·�,�
V/yK��r/hX­�UKp/©LO�¶/¡�n/²·m����,£qt/O� à¶/ª�L�� /½�n/²±L­�³�

V/yK�¯K³q�m´/k�È½L/¸±�n/��­�×´y�¶O�,µm´O�¯L½r_�qm�¨­L¢W�µKq�qm�¶Xy´¾S����,È½L/P�LP�

�j½qL//W�r//O�×qKmL//²�­�³�V//½L��¨//�K�V//�¥�¯K´//W
�V/¡rg�×KqKm�³�µn/±s�,È/�¾�g�×m´/_³�j½qL/W�,j½qL/W� à¶�zª��r�²­�sK�³�VyL­r�®¢g
�qm�m´/k�§L®¡�³�V½L��×´y�¶O�È½L½´S�³�µmKqK�³

�n/±³Knk�¶/O�§L/�WK�qm�¯L/z±K�§L/®¡�³�m´/O�n·K´k�³K�m´k�LO�NyL²X­�ÈJ¾}�r·�§L®¡
�§L/®¡�°/½K�³�V/yK��/ª�­�§L®¡�N©L��m´k�UKo�qm�¯Lz±K

�����
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�³�¬/ª��,o´�±�³��r�W�Uqn��¯n}r·L��,¬©L��rO�«L­K�¶¾¸©K�V�Æk�³�V­L­K�q´¸��,¬©L�
³�¯L~½K�¶©´�´­�V®gq�,V®¢g������¬©L/��,¯?�§L/P±m�¶/O�¶¡�m´O�n·K´k

�-mr¡�n·K´k�¯L¾��³�r·L��^²¥�°¾/­s�,¯L/­s�¯?�qm
È­�×³�¬¾ªzW�Kq�|½L·n¾ª¡�n²¡���^¸±�� à¶/P�k�,¶�ÆP©K

ML`g�qm�L/­K�-V/}Km�q´/�g�¬©L/��qm�,¯?�sK�|¾S�LW�¶¡�¯L~½K�V­L­K�³
�qKr��VP¾�n¾yq�n·K´k�m´k�q´¸��V½L¸±�¶O�,m´O�¶X�r¥

V½m³n/h­��´��ÈX�¾�g�³��m´/_³�r/¦½m�È/X�¾�g�,¯?�t/_�¶/¡�mqKm�¯L/­s�³�¯L/¢­�×L·
V}Km�n·K´l±�� �

ʵ˨
ŏʭÞŎù˨ęŘŖĳ˨ĚĨķ˨äŀĠŋĿ˨äČŒğ˨ ˨
È��§Lg�qm�qKmL²�­�ÈX¡rg�LO�³�Èª­L¢W�×n±³q�qm�j½qLW

n¾yqVyK�m´k�«´ª�­� àµn²½?�¶O�¯���¨/OL��³��l~­�Ègr��m´_³�sK�È¡Lg� 7×n²®�n·�°½K
¯L²d®·�-VyK�ÈXz·�×KrO��qm�V/¸_�°½K�¶O�t¾±�×mKr�K�ÈOr�� à¶�yÆ��¯L¾­�qm�¶¡

µmr¡�f½r�W�n±K����È/gr��³�¶/~�±��P��j½qLW�n·m�¯L~±�¶¡�VyK�°½K�j½qLW� à¶�zª�� à¶�¾�³
×´/y�¶/O�³�V/yK�¯L/½r_�qm��qm�¨OL��È­�qLT/z·q�È�n/·
«L�±�³�q³L²¸S�×ngK³�qm�¬©L��UKm´_´­��×´/y�¶/O�,�l/~­�×r¾/z­�qm�¶/¡�n²Xz·�n²­

V¡rg�§Lg�qm�m´k�È½L¸±�n��­�³�¯L­q?�,V½L�
È­�¨¾¢~W�Kq�×q³L²¸S�V/yK��r/hX­�UKp/©LO�¶/¡�n/²·m

V/yK�¯K³q�m´/k�È½L/¸±�n/��­�×´y�¶O�,µm´O�¯L½r_�qm�¨­L¢W�µKq�qm�¶Xy´¾S
����]�,���, ������È­�wL//yK�°//½K�r//O��j½qL//W�r//O�×qKmL//²�­�³�V//½L��¨//�K�V//�¥�¯K´//W

�V/¡rg�×KqKm�³�µn/±s�,È/�¾�g�×m´/_³�j½qL/W�,j½qL/W� à¶�zª��r�²­�sK�³�VyL­r�®¢g
¯´±L��×r¾z­�qm�¶¡�VyK��e³q�LO�³�n²­�qm�m´/k�§L®¡�³�V½L��×´y�¶O�È½L½´S�³�µmKqK�³

VyK�Uq³r¾��§Lg�� �
�n/±³Knk�¶/O�§L/�WK�qm�¯L/z±K�§L/®¡�³�m´/O�n·K´k�³K�m´k�LO�NyL²X­�ÈJ¾}�r·�§L®¡

�-n­?�n·K´k�Vym�¶O�§L�X­��§L/®¡�°/½K�³�V/yK��/ª�­�§L®¡�N©L��m´k�UKo�qm�¯Lz±K
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�����

 

 

V
¾��

³
�

q´
¸�
�r�

��q
m�q

³r
}�
È�

zª
��È

`²
y

 

È­���h­�È©L�W��g�qm�L¸²W��ª�­�m´}����,È²¾®k����]�,��,� ����°½KsK�-��qm�³K�V/¡rg�³q
�m´O�n·K´k�mr`W�×´y�¶O�|WL¾g�¨gKr­�]�,¯L®·���, �������È/�®_�n/±³q�,wL/yK�°½K�rO

¯Lz±K�Èl½qLW�³�È�L®X_K�V¡rg�r¾z­�qm�L·��È±K´/¾g� à¶/PWr­�sK�rX~¾O�V�Kr��×´y�¶O�¯L}
¨½nPW�³�È¸X²­�³�m´/O�n/·K´k�V/¾ª���¶/O�µ´/��³�,§L®¡�¶O���±�sK�È¥n±´}��L/¾±m�¯n/}�qm

,n/yrO�È©L®¢X/yK�°¾/²c�¶O�³K�¯´­Kr¾S��¾h­�³�¯Lz±K�¶¡�×r���¶O�j½qLW�¯L½LS���b¾/·�L/O
�¶/¡�¬¾X�r½p/S�È­Æ/yK� à¶�/zª��UL®¢h­�LO��OL�­�r¥K�¶¢ªO�-Vz¾±�¶_K´­�Èª���×q³ph­
�n/²½?rO�¶/¡�¬½r½pTO�VyK�«sÅ�,VyK�¬¡Lg�j½qLW�V¡rg�rO�n±³Knk�V¾O´Oq�³�V®¢g

K�qm�×m´���r¾z­�qm�¬©L��V¡rg�,r/���¯?�qm�¶/¡�V/yK�È/±Kq³m�×´/y�¶/O�L¾±m�×L¸X±
n¾yq�n·K´k�m´k�ng�°½rWÅLO�¶O�n±³Knk�È¥n²O�³�¯Lz±K�È©L�W�f�y�� �

ʶ˨
āęŗĚī˨ęŘŖĳ˨ĚĨķ˨äŀĠŋĿ˨äČŒğ˨ ˨
�mL/�OK�qm�Èª­L/¢W�V/¡rg�×KqKm�,×mr��¨­L¢W�rO�¯³t�K�,m´k�È©L®¢XyK�r¾z­�qm�ÈXz·

È­�È±L­s�³�VyK�È�L®X_K�³LO�ÈX¡rg�°¾²c�¶O�¬¾±K´W�qm�¶/�­L_�×Kr/O�¶/¡�¬¾/}LO�¶X}Km�q
¬½´}�¨IL��¨�Xz­�ÈX½´·�,mr��qL²¡��¯L®·�°½KrOL²O��r/·�qm�³�VyK�«Kq?L±�L¾}K�UKo�¶¡�q´�

�×mL/�­�×´y�¶O�×mL­�ÈInP­�sK�t¾±�j½qLW�³�×r~O�¶�­L_�,VyK�§´hW�³�r¾¾�W�×KqKm�È±?
m´O�n·K´k�V¡rg�§Lg�qm�È±Lg³q��?�n/²±L®·�È±L/z±K� à¶�­L_�,¯L¾­�°½K�qm�qm�mKr/�K�mL/g

�ÈX½L/��¶/O�ÈOL¾X/ym�n/²­sL¾±�L/¾±m�°¾®·�qm�,m´k�×r���×L·sL¾±�³�§L®¡�¶O�¨¾­�rO�L²O�,¯?
¯L®·�LW�msLy�µmq³?rO�Kq�³K�×L·sL¾±�n±K´XO�¶¡�VyK��,V/�¾P��¬©L/��qm�mr/��§L®¡�¶¡�q´�

¶O�t¾±�¶�­L_�qm�,VyK��½L�g�LO�´z®·�Èª���¬©L��¶O�ÈOL¾Xym��¶/¡�m´/}�Kn¾S�È©´hW�^½qnW
qm�MLWsLO�³�n/²¡�Kn/¾S�µKq�¨���¬©L��¶O�V½L¸±��-m´/}�r·L/��¯?�qm�mr/`W�sK��­L/_�È½L/·
��6È²¾�©K�¬©L�ª©�0L¾·L�­�0L6 ¾ª���0L®©L��¯Lz±ÅK�¹q³r¾�����,ÈOKqL��������,������ �

�,È�L/®X_K�§L®¡�¶O�ÈOL¾Xym�×KrO�r~O�×r���sL¾±�°¾­BW�×LXyKq�qm�VyK�«sÅ�°½KrOL²O
                                                           

���¯Lz±K�³�V�¾P��qm�V¡rg�×r·´_�,m´k�¶Xy´¾S�³q�¶O�,L�WqK�,mKnX}K�mn`W�³�]qnW�-VyK��V/¡rg�UKm´/_´­�
¬©L��V�¾P��×ng�n±qKm�³�«L`±Kry�¶O�×ng�¶¡�È¸X²­�¶¾©K�VyL¸±?�È­�n²yq���,È²¾®k�����,�]���, ������ 
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� à¶/��±�¶O�L¾±m�°¾®·�qm�,V¾±Kq´±�³�mr`W�×´y�¶O�m´k
nyrO�×mL­�³�È±K´¾g�È¥n±s�sK�È�Æk�³�È©L�W��¯L/®·�°½K�rO�¯³t�K��,V/}p¥�¶/¡�q´�

ÈS�§sL/²­�È/��³�V�ªk�sK�xS�µmL­�¬©L��mqKm�L�X�K�n±³Knk�V®¢g��×r/���¶/O�,È/Sqm
�ÆlX/yK��V/ym�°¾/­s�×³q�qm�n/OL½��� à¶/`¾X±

�¶¡�VyK�°½K�ÈXz·�r¾z­�³�L¸X±K�,KnXOK�rO�n±³Knk�r¾¥Kr�
�¶/�r��¯?�r/O�¯´J/}� à¶/®·�qm�n/±³Knk�V½Kn/·�³�¶/�L�K�³�n}LO�n²­qLXkLy�t¾±�µmL­�¬©L�

¬¾¢g�,È©L�W�×qLO�UKo��ª�­�V®¢g�×L�X�K�¶¡��¯L/�WK�³�¬/ª��qm�³K�¯m´O
�/ª�®©K�¬¾/¢h©K�´/¸��¶/ª���È/��¬¢h­�³�¶®ª��È��¬¾¢g�´¸���
�¶/O�³K�,V/yK�×q³r��n±³Knk��ª�­�V®¢g�×L�X�­�rO�L²O�³q
�¶X/}Km�Uqn/��¯?��/�hW�r/O�,§L/g�°¾/��qm�³�¶X}Km�¬ª��µmL­�¬©L��×n¾g´W�j½qLW�¯L½LS

Kq�°¢®­�qLXkLy�³�«L�±�°½rW��¯?�Èl½qL/W�V/¡rg�×L/¸X±K�qm�L/¾±m�×Kr/O

�³�V/z¾±�xP/©�³��/ªk� à¶/©´�­�sK��/ª�­�§L®¡�×´y�¶O�×r·´_�V¡rg�,°½K�rO�¯³t�K
È­�¯L~±�¶¡�mqKm�qKr���³�V/yK�V/¡rg�¯L/¡qK�sK�§L/�WK�n·m

¶/O�Kq�L/¸X²­�³�An/P­�°¾O�m³ng� à¶®·�,V¡rg�§Lg�qm� 5>È}�È/��È`½qn/W�×´h±�È­��-n/²¡
VyK�È©´¾·�rO�YmLg�qL®}rS�×L·����,Kqn/�Æ­�������,���,Kqn/�Æ­�-

§L�X±K�°¾O�VyK�«sÅ�,m´���w´��qm�×r·´_�V¡rg�n²½Kr��qm��×´/y�¶O�L·
°½KsK�-n}LO�r®Xz­�V¾l²y�³�NyL²W�,�h­��¾��³��ª�­�§L®¡��¬©L/��V/z¾±�°/¢®­�³q

-m´}�È±´¦®·L±�³�¶��³�,�ªk�qLcm�,¨���³�§L\­�¬���¨/¾©m�°¾®·�¶O
                                                           

�qm�M´cqL/c�§L®¢X/yK�×mKqK�r/~O�Uq´/��/­È�p/S½mr,�x/S�
�qm�n/±³q�Èª­L/¢W�,m´/k�¶/O�Ì/��±�r/¾k�³�¨/���³�mr/`W�-n/yr±�

m´k�Ng�ÈWKo�mqKm,�«L�±�¬©L/��t/¾±�¶/¡�sK�UKo�³K�m´/_³��¶/X�L½
�¬�X²­�qm�°½K�r¾z­�«L¥�­rOÈ�mqKm-��³��}L��¶/WKo�/X©?È�´/·�
«L�±�r¾l©K�L�´~�­�¶©��r�©LO���°OK�,L²¾y�����,�������� 

qm�§´��,V¡rg�ª��¾V��OLy�m´k�Kq�sK�V/ym�n/·K´k�mKm�

�����
��

 

www.jpt.isca.ac.ir 

Ly§�
¬¸

±�³
�V

z¾
O

,�
µq
L®
}

�
�§
³K

�
�È
SL¾
S

����,
�qL
¸O

��
��

��

Uq³r¾��r¾z­�qm�×r·´_�V¡rg�� à¶/��±�¶O�L¾±m�°¾®·�qm�,V¾±Kq´±�³�mr`W�×´y�¶O�m´k
nyrO�×mL­�³�È±K´¾g�È¥n±s�sK�È�Æk�³�È©L�W

ÈS�§sL/²­�È/��³�V�ªk�sK�xS�µmL­�¬©L��mqKm�L�X�K�n±³Knk�V®¢g
�È�L/®X_K�V�Æk�¶O�¯Lz±K�¶¡�m´}�mqK³��ÆlX/yK

�5V¾O´Oq�³�V®¢g�°½K�×q³r����¶¡�VyK�°½K�ÈXz·�r¾z­�³�L¸X±K�,KnXOK�rO�n±³Knk�r¾¥Kr�
�¶/�r��¯?�r/O�¯´J/}� à¶/®·�qm�n/±³Knk�V½Kn/·�³�¶/�L�K�³�n}LO�n²­qLXkLy�t¾±�µmL­�¬©L�

¯L²d®·�-m´}�¬¾¢g�,È©L�W�×qLO�UKo��ª�­�V®¢g�×L�X�K�¶¡
�«L¢gE����³�-VyK�|ª®��/ª�®©K�¬¾/¢h©K�´/¸��¶/ª���È/��¬¢h­�³�¶®ª��È��¬¾¢g�´¸�
�°OK��,L²¾y������,����°½KsK�-��¶/O�³K�,V/yK�×q³r��n±³Knk��ª�­�V®¢g�×L�X�­�rO�L²O�³q

�¶X/}Km�Uqn/��¯?��/�hW�r/O�,§L/g�°¾/��qm�³�¶X}Km�¬ª��µmL­�¬©L��×n¾g´W�j½qLW�¯L½LS
M´ª�­�³�n}LO�Kq�°¢®­�qLXkLy�³�«L�±�°½rW

n·m�qKr��� �
�³�V/z¾±�xP/©�³��/ªk� à¶/©´�­�sK��/ª�­�§L®¡�×´y�¶O�×r·´_�V¡rg�,°½K�rO�¯³t�K

ÈO�³�µn±³q�,§L¾y�×n²½Kr��È­�¯L~±�¶¡�mqKm�qKr�
¶/O�Kq�L/¸X²­�³�An/P­�°¾O�m³ng� à¶®·�,V¡rg�§Lg�qm� 5>È}

�Uq´��§L�WK�V���VyK�È©´¾·�rO�YmLg�qL®}rS�×L·
�������,�����§L�X±K�°¾O�VyK�«sÅ�,m´���w´��qm�×r·´_�V¡rg�n²½Kr��qm

°½KsK�-n}LO�r®Xz­�V¾l²y�³�NyL²W�,�h­��¾��³��ª�­�§L®¡
©L��¶O�§L�X±K�¨gKr­�qm-m´}�È±´¦®·L±�³�¶��³�,�ªk�qLcm�,¨���³�§L\­�¬

���n±³Knk�§L�X­�¨���³�r¾k��h­�VyK�³�r¾OnW�³K�rO�¬©L��
°¢®­�¶¡�Vz¾±�¬©L��µmL­�xS�sK�V}p¥�¯KqKt/·�§L/y�
°½KsK�³q�¯L®·�q´��¶¡��g�È©L�W�VPz±�¶O�UKo�V½ngK�m´k
,VyK�LO�¶¾¢W�rO�°½K��´}�³�,Ng�¶O�×´h±�qK³sLy�³�
AnP­�¨¡�«L�±�³�r¾k�°­�Z¾g�È·� ©p¡�r¾�¾��«L�±

���qm�°½K�Uq´��©LhXyK¶�|¾S�n·K´k�n­?�³�rhX­��qm
�,Kqn�Æ­�����,�]���, ����� 

http://www.jpt.isca.ac.ir
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�¨/gKr­�n/²±L­�,×m´���isrO�×´y�¶O�V¡rg�°½K�¯Æ¡�¨gKr­�qm�§L�WK�³��LP�±K�¨�K
VyK�×q³r��×r­K�,>t_���³�V/¾±Kq´±�,mr/`W�j²y�sK�,µmL­�¬©L��qm�j½qLW�¯L½LS�¶`¾X±qm

VyK�q´¸��r���qm�V¾±Æ���� �

ʷ˨
Ŏ˨äŀĠŋĿ˨äğʭŒģĕʭĸýùęŗĚģ˨ ƚŔŋøĠ˨ ˨
§sL±�¶¡�V�¾P��¬©L��qm�m´_³��qKmq´/krO�×r/X®¡�Un}�sK�,VyK�m´_³�¬©L�� à¶PWr­�°½rW

V/yK�µn}�NPy�r­K�°¾®·�³�VyK��¬©L/��°/½K�qm�,n²X/z·�È­n/��q´/­K�¶/¡�q³r/}� à¶/²­Km
È­�rWÅLO�¶O�³q�¶cr·�¶¡�§´���³�§L\­�¬©K´���ÆkrO�-n²²¡�Kn¾S�{rXz¥��³�m´/_³�,m³q

n}�V¾±Kq´±�¯?��PW�¶O�-V/yK��/h­�q´/±�³�r¾k�m´_³�Kr½s�-mr¡�n·K´k�Kn¾S�×rX~¾O�U
�>L¾}ÅK�r¸�A�¶6 ±A�V�r��L®©�L±n²��¹´¾g�³�q´±�¶6 ª¡�m´_´©K����,Kqn�Æ­�������,������ �

�Kn�­�qm�¶/¡�V/yK�°½K�r¦X½L¢g�q³r}��L²�K�ÈyqrO��ªk�È·L/¥�,r/}�È/yL²}��×L/·
nk�V®¢g�×LXyKq�qm�¶¡�È©L��K�³�VyK�¶X�r¥�Uq´��×qL®}rS�³�¯L/z±K�UL¾g�rO�n±³K

¬¢g�j½qLW�È�L®X_K�V¡rg��qL®/}�¶/O�r/~O�È¥n/±s�¨­L¢W�¨gKr­�sK�ÈIt_�³�µm´O�L­r�
È­�µn}�µmr®}rO�f¾P��×q´­K� à¶OL\­�¶O�,n²X�q��³�¯Kn/���,×mL­�µL¦±�qm�£r­�§L\­�×KrO�-n±K

È©Lgqm�-VyK�ÈXz¾±�µKq�¯?�qm�È½L/²��³�V/yK�m´_´­�¨��©LO� 7x�±�,È­ÆyK� à¶�zª��qm�¶¡�
�mqKn±��,×mq³r¸y�������©K����,���,×mq³r¸y�-������M����,������sK�m´/k�Èª­L¢W�n²½Kr��qm�³

�n}�n·K´k�¨�X²­�r¦½m�¯L¸_�¶O�È±L¸_��,Kqn�Æ­����]�,���,���������¾l/~W�qm�°½KrOL/²O
�V/�¾�gqm�,q³r/}��½mL/�­�sK�ÈkrO�¶¡�V}Km�¶_´W�n½LO�UKp©LO�³�KnXOK�qm�q³r}� à¶²­Km

�³�n²Xz·�r¾k�¯Kn/O�¯m´Or/}�¬·´W�,¯?�rO�¬¡Lg�V®¢g�³�ÈXz¾c�¶O�¬ª��¯Kn���NPy�¶O
mq´k�n·K´l±�¬�q�¯?�¯³nO�¯Lz±K�¨­L¢W�³�VyK�r¾k�¶¡�£r­�n²±L­�,VyK�¶X�r¥��ª�W��

µn}�¨½³BW�³�°¾¾PW�,×qL®}rS�mqK´­�qm�t¾±�¬½r¡�¯?r��qm�×r·L��q³r}��¯L/z±K�µL¦±�LW�n±K
m´}�eÆ�K�r}�³�r¾k�ÈXz¾c�¶O���KrOL²O�xT/y�³�m´}�°¾¾PW�q³r}�mL�OK�VyK�×q³r��°½

                                                           
���n²±L­�Ì½?����Ëq´y��¸¡�¶¡�¶O�µLPX}K�¨���È¢½�sK�×L¾©³K�n±³Knk�¶O�r}�«´¢h­�µn}�-m´O��L/�3ª 3�7 ±L3��/8 X 3gÈ�Ko5E��5�3©/¾L�

�0L­Æ4���4¶3ª3X3�3���3§L���3A�� 3V7ª3X3���7�3±�0Lz��5¡ 3s�8¾�0º��3�5 O�7 ¾�5r�� 2x7�3±��7n3�3©�� 3V7 J5_�/ 3}�7 ¾�0LJ��0Kr/7¢4 ±-�x/S�¶/O�µKq�m´/k�¶/­KmK�n/±mKm�L/W�¶/O�±K´/_´±È�

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�qKr/��¯Æ/¡� à¶Xym�¶y�qm�Kq�q³r}��½mL�­�¯K´W
�-È///�¾P��×L///½ÆO�³�×r///~O�«Å?����-È///�ÆkK�¨///IKoq�³�È²�L///O�Z///ILPk���

¯Lz±K�� �
�n/±³Knk�È²½´/¢W�n/gK³�V/¾O´Oq�¨/½o�×r~O�«Å?�³�L½Æ
�¯³r/¾O�³K�V/®¢g�³�r¾On/W� à¶/²­Km�sK�,¬©L/��UL­L�±�sK�Èh�y�b¾·�¶¡�È½L_�LW�mqKm�qKr�

È²½´/¢W�V/¾O´Oq�°/½K�«L/�±�¶/¡�V/yK�¯?�¯L/¸_��¨­L/}�¶/¡
È­�µn²½?�³�§Lg�³�¶X}p¥�qL®}�VhW�,m´}�r¾On/W�� /½� à¶/±L®¾¢g

��,�����°½KsK�-��³�V/¾�©Lk�È¦X/y´¾S�r/O�L²O�³q
�L¾/}K� à¶®·�rO�È¦~¾®·�Uq´��¶O�³K� àµngK³�V¾O´Oq�,³K�m´_³�Ung³�³
�°¾/®·�¶/O�-V/yK�Uqn/��³�V/®¢g�sK�¶X/yLkrO�È/ª¡�´/h±�¶O�n±³Knk�¨��
�³�V/z¾±�¯³r/¾O�n/±³Knk�V®¢g�«L�±�sK�,µmL­�¬©L��qm�YmK´g�³�L·

m´O�n·K´l±�r}�¶O���X­�,m´}�qmL��«L�±�°½K�sK�¶¡�×r­K���×L½ÆO�³�×r~O�«Å?�°½KrOL²O
n/h­�§´ª�­�¶¢ªO�-n²Xz¾±�q³r}�x²_�sK�È�¾P�V½m³��V/�¾P��qm�¶/¡�m´/O�n/²·K´k�È½L·
°¾½L/S�qm�µmL/­�¬©L/��Kr/½s�-mqKm�m´_³�µmL­�¬©L���¾�/��³�°½rW��qKr/��m´/_³� à¶/��±�°½rW

�-VyK�µn}�V¾­n��°½r��Å´¾·�LO�V¾�­� à¶�yK³�¶O�³�¶X�r¥��qm�m´/_³� à¶/��±�°½rk?�Å´¾·
µn}���K³�m´_³� à¶¾}Lg�qm�¶¡�VyK�¨¡�«L�±��¶PWr­�¯?�LW�m´_³��L�}�qm�³�L/O�¶/¡�µn¾yq
]�,���,�������,µmL//­�¬©L//��È//WKo�È//¥v½³�°//½K

mqKm�§LP±m�¶O�Kq�È½L·�� �
                                                                                � �

V�¥��?½L�OÈ�·L²¥È�Kq�¯³nO�z¡�¶¢±?È�Kq��¶X~¡,n/}LO�X/~¡.È�
µL¦±�UL½?�¶�½r},�r~O�×mL­�qm�VkL²/}�r/¾k�sK�r/}�×KqKm�
�4µ 3>L�4m��3l7 ©L5 O�7 ¾�5r-�¯Lz±K�nO×�L·�Kq�Nª��­È�n²¡�¯?�¶±´¥�±�¶¡¾/¢È�L/·�

VyK´kqm�r¾k�sK�,n±³Knk�r}�Kq�L�L�W�­È�n²¡� 
r®Xz­�n±³Knk�¶O�¬©K´��µqL}K�µn}�-VyK��L3²9 O 3q��5p/8 ©K×�/�7�3AÈ��8̈ /4¡�
r·�c¾t×�r�?½|²��Lk�¯?�Kq�L���µmr¡�µL¦±?³��¯?�Kq�¶/O�

�����
��
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mr¾¥�qKr��ÈOL½sqK�mq´­��È­�Èª¡�µL¦±�qm��qKr/��¯Æ/¡� à¶Xym�¶y�qm�Kq�q³r}��½mL�­�¯K´W
mKm������-È///�¾P��×L///½ÆO�³�×r///~O�«Å?

V½m³nh­��È½Kr¥L²�­�×L·�È¢½t¾�LX­��¯Lz±K
O�V�¥�n½LO�§³K�j²y� àµqLOqm�n/±³Knk�È²½´/¢W�n/gK³�V/¾O´Oq�¨/½o�×r~O�«Å?�³�L½Æ

�¯³r/¾O�³K�V/®¢g�³�r¾On/W� à¶/²­Km�sK�,¬©L/��UL­L�±�sK�Èh�y�b¾·�¶¡�È½L_�LW�mqKm�qKr�
�-Vz¾±�qm�n/¾g´W�sK�mKr/­�È²½´/¢W�V/¾O´Oq

µn½nS�¶�´®`­�ÈO�×L·�È­�µn²½?�³�§Lg�³�¶X}p¥�qL®}
È­�µqKmK�qL¥mq³rS�m´}����,È½LP�LP�����]�,���,

n±³Knk�V¾O´Oq���L¾/}K� à¶®·�rO�È¦~¾®·�Uq´��¶O�³K� àµngK³�V¾O´Oq�,³K�m´_³�Ung³�³
K�×qL_Vy���°¾/®·�¶/O�-V/yK�Uqn/��³�V/®¢g�sK�¶X/yLkrO�È/ª¡�´/h±�¶O�n±³Knk�¨��

¯L��±�m´_³�V¸_��³�V/z¾±�¯³r/¾O�n/±³Knk�V®¢g�«L�±�sK�,µmL­�¬©L��qm�YmK´g�³�L·
m´O�n·K´l±�r}�¶O���X­�,m´}�qmL��«L�±�°½K�sK�¶¡�×r­K

n/h­�§´ª�­�¶¢ªO�-n²Xz¾±�q³r}�x²_�sK�È�¾P�
°¾½L/S�qm�µmL/­�¬©L/��Kr/½s�-mqKm�m´_³�µmL­�¬©L�

�-VyK�µn}�V¾­n��°½r��Å´¾·�LO�V¾�­� à¶�yK³�¶O�³�¶X�r¥
µn}���K³�m´_³� à¶¾}Lg�qm�¶¡�VyK�¨¡�«L�±

¬·�«n//��V//yK�µn//}��//�K����,È//²¾®k����]�,

V½m³nh­�¯L��±�,L·�V¾­³rh­�³�L·�mqKm�§LP±m�¶O�Kq�È½L·
                                                                                                 

� �
mq´krO�n±mr¡,�xS�r�k�³K�Kq�V~¡��y´­È�V�¥

¶O�XyKqÈ��qL¡V}s�³�r¢²­×�«L`±K�mKm×����0LyLyK�sK�µL¦±
×L·L�k�ÈWLPyLh­�-VyK���3³��3½�4� 7n��4̄ Lz7 ± 5 7ÃK��<r 8~©L5 O��4µ 3>L�4m

Kq�­È�nPª�����,>KryK���-�°½KsK�³q�¯Lz±K�×L_�¶O�VyK´kqm
���qm�?UL½�¶�½r}�¶O�È¦Xy´¾S��©Lk¾V�³�V¾O´Oq�r®Xz­

�3}�7È��
2>��4¶3�7 ª 3k��8¬4 [�n 3·×-�qL¥mq³rS�L­�z¡È�VyK�¶¡�¶O�r·
µKq�§L®¡��Kn·½V�m´­r�����,¶����� 
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�sK�¶X/yLkrO�¶/¡�V/yK�µmL­�¬©L��qm�m´_´­�È�ÆkK�¨½Koq�³�È²�LO�ZILPk�,«³m�j²y
�LO�¯Lz±K�Kr½s�-VyK�¯Lz±K�qL¾XkK�³�µmKqK�×mLP­�qm�r/¾k�¯m´/®±�p/kK�³�µ´��°½K�sK�µmL�XyK

�°½n/O�t/¾±�È/Or�� à¶�/yÆ��ÈkrO�¶¡�È½L_�LW�mr¡�n·K´k�Kn¾S�Vym�§L®¡�¶O�,¬gKtW�«L�­
µmr¡�µqL}K�r­K��-n±K�¯Lz±K�¶¡�Vz¾±�§Lh­�0L��²­�r¥K��Kq�r/¾k�¶/±KqLXl­�qLOn/²c�L½� ½�,L·

¯Lz±K�¶¡�Vz¾±�§Lh­�0L��²­�¬·�r­K�°½K�,n²²½t¥rO��µqK´/®·�L·�Kq�r/¾k�,|½´/k�qL/¾XkK�¶/O
n²²½t¥rO����,L¦²¾X±ÆS�������,������³�È/�ÆkK� à¶/ª½oq�oL/lWK�¶/O�n/±³Knk� àµmKqK�,j²/y�°/½K�qm
È¡LSL±�È®±��ª�W�È²�LO�×L·��³�mr/¡�n/·K´k�L/·q�Kq�r/¾k�,m´/k�qL/¾XkK�L/O�¯L/z±K�³�mr/¾¥

V/�r¥�n/·K´k�qKr/��È/�ÆkK�³�È²�L/O�q³r/}�r¾/z­�qm�V½L¸±qm��mKqK�,V/©Lg�°/½K�qm� àµ
�µmKqK�°¾/®·�r¾/z­�sK�¯L/z±K�Kr½s�-VyK�¶X�r¥��ª�W�³K�qL¾XkK��´±�³�¯Lz±K� àµmKqK�¶O�n±³Knk

n²¡�È��Kq�È�rW�NWKr­�n½LO�� �
V½m³nh­�¯n¾­L±�¶cr¥K�m³t�K�n½LO�«´y�j²y� àµqLOqm��L/O��L/PWqK�³�¯Lz±K�ÈOL¾·Kq�×L·

È­�,Vz¾±�fª��­�¯Kn²c�,q³r}�¶O�,µmL­Kr���³�^/±q� à¶��±�MLO�sK�¯K´Wµn/²²¡m³nh­��¯m´O
¯?�,¯L//z±K�V//z±Km�×r//~O�UL//®½Æ­L±�>t//_�Kq�L//·���qm�,µmL//­�¬©L//��qm�¯L//z±K�V//�¾�gqm

§sL±��È�¾�/��È/¡KqmK�f�/y�sK�Kq�³K�,r­K�°¾®·�³�¶X�r¥�qKr��m´_³�È¢¾¢~W� à¶ªzªy�°½rW
�q´/¸��³�m´/_³�N/WKr­�sK�Kq�µr/¸O�°½r/X®¡�V/�¾P��¬©L/��Kr/½s�-V/yK�µmr/¡�qKmq´krO

�±�È·Kr®·�³�VyKqKm�-m´/}�È/¡KqmK���/��qL/cm�¯L/z±K�V/yK�µn/}�NP/y�µmL/­�LO�x
°½KsK��¯Lz±K�³q�V/yK�µmrX/z¥��/±K´­�qL/cm� /½t¾�LX­�¶/O�V/�r�­�³�V/P¾���KqmK�qm��

��,Kqn�Æ­�������,������«Å?�¨/¾P��sK�È½L/·r�k�L/O�È½´/y�sK�µmL/­�¬©L/��qm�¯L/z±K�°½KrOL²O
�,r//¦½m�×´//y�sK�³�m´//O�n//·K´k�¶//_K´­�È//�¾P��×L//½ÆO�³�×r//~O�³�È//�ÆkK�¨//½Koq�L//O

V½m³nh­�VyK�r¾¥qm�È¢½t¾�LX­�×L·���³�È²�L/O�Z/ILPk��/���,n/}�°¾¾PW�¶d±?�LO��OL�­
VPz±�qm�,¶Xym�¶y�r·�V¾�¾¡�L­K�-n²Xz·�q³r}�>t_�È�ÆkK�¨½Koq��³�q´/¸��r���È`²y

n}�n·K´k�ÈyqrO�q³r}� à¶ªJz­� 

ʸ˨
ĂŞĸīŗ˨ęŘŖĳ˨ĚĨķ˨ęĕ˨ŏʭĠőù˨˛ŎʭÞă˨äğʭŒģ˨ ˨
�¨­L¢W�¯Kq³m�q´¸��r���§L\­�¬©L��LO�x±L`X­�³�N½r��ÈyL¾�­�qm�¯Lz±Kåå��sK�x/S�¬©L/�
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V/¾±Æ���³�V/¾±Kq´±�,mr/`W�,¯Kq³m�°/½K�qm��Un/}�L/O��N/WKr­�°X�r¥
�L¸±?� à¶®·�Kr½s�-n¾yq�n·K´k�¶X}p¥�¶O�VPz±�×r¾�±

�¶¡�q´��×´/y�¶/O�µmL/­�¬©L/��sK�¶/cr·�,n/}�¶X�¥
È­�Kn/¾S�×rX/~¾O�U´/��m´/_³�,mr/¡�V¡rg�rWÅLO�¬©K´���sK�¬©L/��,¯?�§L/P±m�¶/O�³�n/²¡

�V/¡rg�¨/���×´/y�¶/O�¨/¸_�sK�³�mr/`W�×´/y�¶O�V½mL­�sK

¶O�Kq��½L//�g�,×r//~O� à¶//X�L½��,n//²¡�m´¸//}�³�¬//¸��ÈX//yqm
�Ur/���³�¨/���°¾O�Kr½s�-m´O�n·K´k�×r���UÆ½L®W�×LXyKq�qm�L·

�n/gK³�ÈX½L��¶O�³m�r·�U´�m�³�VyK�È½´z®·�Ì�OKq�n/¾g´W���-V/yK���qm�³�VkL²/}
�V�ªk�¨�K�qm�Ur����½r��sK�,x¡�¶®·�×KrO�,�¾zO�×m´_³�¯K´²��¶O�,n±³Knk�m´_³

�³��V/z¾±�b¾/·�Kn/XOK�qm�¶/¡�x/�±�������]³K�qm
�,Kqn/�Æ­����]�,���,��������L/O�¯L/z±K�,¶/ªgr­�°/½K�qm

È­�×r/���UL/¡KqmK�°½rWÅL/O�¶O�¨��W�ÌPWr­�°½rWÅLO�¶O�ÈOL¾Xym��sK�qp/¥�sK�x/S�³�n/yq
n/}�n/·K´k�Kn/_�t¾±�×t½r��UL~½Kr¥�sK�ÈXg�È±K´¸}�UÆ½L®W��OL/²O�³�|²/¾O��´/±�°½Kr

×n¾g´W��,r���°½K�qm�ÈXz·�³�m´k�¶O�¯Lz±K�|²¡���×r/P·Kq�¯K´/W�¯L�¾}�³�m´O�n·K´k
                                                           

×L¸X±K�V¡rg�qm�r·�¬©L��¶¡�qm�Uq³r��`²yÈ�¯KnO�µqL}K�n}� 

�L 3̧ 5 O��7¬4̧ 3 © 4́� 4��� 7V3ª 3®3¡ 3³��5¶5 O�- 7¬4̧ 4­Æ 7g3A�­L¦²·È�¶/¡�¬IL/��L/­��/¾«L�
L·×�K½¯L~�Kq�LO�¯?��®_�­È�n/²¡�³�¯L/~½qLOmrO�L/O�³K�¨/­L¡�

UL½K³q�qL®}rS×��àµqL/Oqm�r/���q´/¸��¯L/¾O�µn/}�V/yK,�sK�¶/ª®_�
«Æz©K��«n¾²}�¶¡�qLOqmË�«Æ¡�n/±³Knk�§L/�X­��� 4� 7q3 7ÁK� 5V3� 3r/ 7}3A� 3³

°}³q�­È�m´}����,r­s����m´­r���qL¥mq³rS�°¾­s�È/²�½�«L/­K�
m´}.�m´­r���µL¦±?�«mr­�sK�|OL/W�n¾/}q´k�³�q´/±�µL/­�ÈO�sL/¾±�
,�]���, ����� 

V/¡rg�n/·K´k�mr/¡�³�qm�°/½K�¬©K´/��×n/g�sK�ULP/yL²­�
ª­L¡Ì�µmr`X­�r¾k��h­�-VyK��¬©L��­§L/\�³�w´/�±�¶/¾¢ª��³�
�sK�w´�±�¨­L¡�È±Lz±K�¶¡��hª­�¶/O�°¾Or/�­�� Þ6ÉKn/²��n²X/z·�

����,��]�,������³��]�,������� 

�����
��
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µmL­�åm´O�n·K´k���V/¾±Æ���³�V/¾±Kq´±�,mr/`W�,¯Kq³m�°/½K�qm
ÈO�È©L®¢XyK� à¶��±�¶O�,¬©L��qm�m´_³��L¸±?� à¶®·�Kr½s�-n¾yq�n·K´k�¶X}p¥�¶O�VPz±�×r¾�±
¯L®·�³�n²Xz·�m´_³�mKnX}K�sK�È�OK´W��¶¡�q´�

È­�Kn/¾S�×rX/~¾O�U´/��m´/_³�,mr/¡�V¡rg�rWÅLO�¬©K´�
,V¾±Kq´±�×´y�¶O�UL®ª����V/¡rg�¨/���×´/y�¶/O�¨/¸_�sK�³�mr/`W�×´/y�¶O�V½mL­�sK

mr¡�n·K´k�� �
¨­L¢W� 5̈ //���¶//¡�È±L//­s�¶O�Kq��½L//�g�,×r//~O� à¶//X�L½

_V¸�×r¾¥�¯Lz±K�×L·��Ur/���³�¨/���°¾O�Kr½s�-m´O�n·K´k�×r���UÆ½L®W�×LXyKq�qm�L·
�n/gK³�ÈX½L��¶O�³m�r·�U´�m�³�VyK�È½´z®·�Ì�OKq

�V�ªk�¨�K�qm�Ur����½r��sK�,x¡�¶®·�×KrO�,�¾zO�×m´_³�¯K´²��¶O�,n±³Knk�m´_³
VyK�¨�Lg����,Kqn/�Æ­����]�,���,�������³
Ìªgr­�¶O�m´k�È­�§L���¨���n/yq����,Kqn/�Æ­

È­�×r/���UL/¡KqmK�°½rWÅL/O�¶O�¨��W�ÌPWr­�°½rWÅLO�¶O�ÈOL¾Xym
n/}�n/·K´k�Kn/_�t¾±�×t½r��UL~½Kr¥�sK�ÈXg�È±K´¸}�UÆ½L®W

×n¾g´W��,r���°½K�qm�ÈXz·�³�m´k�¶O�¯Lz±K�|²¡

���rO�L²O�r�Uq³�NyL²W�V¡rg�È©L�X±K�°¾O�¬©K´��qm�×L¸X±K
����K3o5E��3«L3��L3² 4®5 IL3���3� 3� 3³�� Þ6ÉK4���3½�4µ 3n�ª 3�È�� 5w³ 4C 4q�, 5mL3P5�7 ©K��3� 3® 3̀ 3��L 3̧ 5 O

n²¡,�n±³Knk�|Xym�Kq�rO�ry�¯L¥n²O�­È�n¸±�³�¨���L·
­È�m´}���ª¡¾²È,������,]���, ���� 

����Kr�XyK�¬©L��sK�V¾±Kq´±�×r¾P�W�VyK�¶¡�qm�UL½K³q
¶¢²½K�¨ 6��­�°O�r®��n½´¥���sK�«L­K�L��m��ª�¾¶�«Æz©K

�-L <̧O 3q� 5q 4́ ²5 O³�­s¾°���qm¯?�s³q��¶O�q´±�{qL¥mq³rS�°}³q
°¾­s���r��«mr¡��ÈX�³�«L­K�¯³r¾O�n½?,�¶c�­È�m´}

­È�n±´}�³�¶O�q´±�«L­K�µq�­È�n±mq´±���,Èzª`­�����,
���¬©L��qm�°½K�,r���¶O�V®y�§´���¶ª­L¡�³�§L®¢XyK�V/¡rg

×n¾g´Wr¾��m´_´­�n·K´l±�-m´O�Kr½s�j²y�w´�±�ª­L¡
eLP}K�µmr`­�°½K�¬©L��¬·�r¾k��h­�VyK�³�È~lO
¬·�r¾k�n²�h­�³�×r}�qm�L¸±?�Vz¾±��,Kqn�Æ­�����

http://www.jpt.isca.ac.ir
http://www.jpt.isca.ac.ir
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¯Lz±K��³�V/yK�È±L/®ª��×r·´/_�¯L�¾/}�Kr/½s�-V}Km�n·K´l±�Kq�¶½mL­�VzS�n�L�­�¶O�L·
�qKt/OK�³�VyK�,n¾g´W�LO�V�©Ll­�,n±³Knk�rOKrO�qLP¢XyK�³�¬3©L��UL®ª��×´y�¶O�³K�U´�m

Lz±K�¨¸_�³K�-m´O�n·K´k�¯��³�V/yK�¶X/}r�n��¯?�¯B}�¶¡�VyK�È±L®ª��×r·´_�¯L�¾}
�VyK�È±L­s�qm�,r���¯´d®·�,×q´­K�sK�¯Lz±K�¯n±LyrW�³�r¢²­�¶O�r­K�,r}�¶O�µn�³�{qL¡

mqKm� ¾±�qL¡�«L`±K�rO�«t���l}�¶¡����,Kqn�Æ­������,�������� �
�¯L/z±K�×m´/_³�×K´/��,¯Kq³m�°½K�qm�r~O�§´���§L®¢XyK�§LP±m�¶O�³�§mL/�X­�´/h±�¶/O

¶®·�Ì�y´W�,§L®¡�Ì­sÅ�Kr½s�-mr¡�n·K´k�Kn¾S�n}q�È®`z²­��¯L/z±K�×m´_³�×K´��ÌP±L_
�-m´/O�n/·K´k�,×m´/_³�V¾±Kq´±�,¨���UqL�±�VhW��NP/y�,¯L/z±K�×K´/��§mL/�X­�n/}q

È­�§L®¡�¶O�³K�§´�³��¶ª�L��Ë´��UqL�±�VhW�¯Lz±K�×K´��n}q��½r��sK�§mL�W�°½K�³�m´}
VyK�rz¾­���n�Æ­�,Kq�������,������ �

¨�LO�,¯Kq³m�°½K�qm�,°½K�rO�µ³Æ�����g�³�V�q�n·K´k�°¾O�sK��g�§´®}�LO�´z®·�t¾±
�qm�°/¢®­�f�/y�°½rWÅL/O�¶/O�,m´/_³�mKnX/}K�L/O�,VyK�m´_³��OLW�|X¾®¡�³�V¾�¾¡�¶¡

�-n¾/yq�n/·K´k�µmL­�¬©L���r��N/_K³��V/yK��/ª�­��/g�UKp/©LO�m´_´©K�°OK��,L²¾/y�����,

��������­�¶//O��//gn//}LO�È//®IKm�¶//¡�V//yK�×m´//_³�È//²�����,×mq³r¸//y����]�,���,������-
°½KsK�¶ªgr­�qm�¬©L��°X�r¥qKr��³q��µmL/­�¬©L/��qm�m´/k�f�/y�°½rWÅL/O�¶/O�m´_³�¶¡�×K

n±L/yq�n/·K´k�V/¾ª���¶/O�¬©L��°½K�qm�Kq�V�¾�g�,µsKn±K�¯L®·�¶O�,VyK�µn¾yq���°½KrOL/²O
n¾/yq�m´/k�m´/��­�³�M´/ª�­�V½L��¶O�¶¡�µmL­�¬©L�,V/yK�µ���¶/O�¯´¥L/±´¥�¯´J/}�qm

È­�¨½L±�È±KmLO?�³�V�r~¾S�m´}��¶O�ÈkrO�µmr¡�¯L®¥�L�k��qm�q³r/}�³�r/�¡�m´_³�¶¡�n±K
°/½KsK�-V/yK�µn/}�¬©L��°½K�×mL­�V�r~¾S�³�¶�y´W�NPy�V�¾P��¬©L���¬©L/��n/±³Knk�³q

                                                           
���qm�r���,q´¸��r�K´k�È±L�¾}�t¾±�¶O�×L¸X±K�V½L��m´k�n·K´k�n¾yq�³�³K�¶¡�È�ª/zW�r/O�×K´/��×m´/_³�¯L/z±K�

mqKn±�È®±�±K´Wn�r�K´k�È¸X²­�¶O�q³r}�Kq�t/¾±�L/�©K�n/²¡-��r�K´/k�È±L�¾/}�S¾«L�L/·È½�V/yK�¶/¡�sK�×´/y�¯L�¾/}�
µmLXyr��­È�m´}�³�¯Lz±K�Kq�¶O�×´y�q³r}�U´�m�­È�n²¡���,Kqn�Æ­�����,�������� 

���qm�UL½K³q�×r¾z�W�¨½o�½?Ì���5 ©�4 ¾�8� 5h��8� 3h7 ©K��3³��4 ½�5�7 P�3̈�- 3̈ 5�LP7 ©K�LW��g�Kq�P\W¾V�n²¡�³�¨/�LO�Kq�sK�­/¾¯L�mqKmr/O���,§L/�±K
���,§K³s��7̈ �LO��´Or­�¶O�r���q´¸��µn­?�VyK��,Èzª`­�����,�]����, ����� 

���¯L½r_�×ryKry��g�È±L­s���hW�Kn¾S�n·K´k�mr¡�¶¡�¬©L��¶O�V½L��M´ª�­�m´k�µn¾/yq�-n/}LO��r/·�È/ª���¶/¡�
�OL�­�³���K´­�LO�V½L��yL²­N�LO�¯?�,n}LO��g�n·K´k�m´O���mq³r¸y,×�����,�]���, ����� 



www.jpt.isca.ac.ir

�-VyK�µmKm�qKr��r�¡�³�¯L®½K�sK�ÈP¾¡rW�Kq�µmL­�¯L/z±K�Ì®·�r¥K�/O?�,n/±m´O�°­D/­�L·�È±KmL
È­�¨//Xl­�¬©L//��«L//�±�¶//`¾X±qm�³�n//±L­�n//}����,Kqn//�Æ­����]�,���,������-

�mqKn/±�m´/_³�È�¾�g�È±KmLO?�³�V�r~¾S�,n}q��´±�b¾·�È½Kr¥
�sK�¯L/z±K�×L/�WqK�³�¬gKt/W�MLO�mL`½K�,r¾k�qL²¡�r}�³�¯L®½K�qL²¡�r�¡�°X�r¥qKr��Vª��³

È©L®¢X/yK�V/¡rg�,m´k�qL¾XkK�³�µmKqK�LO�¯Lz±K�LW�VyK�¨�LO�³����{K
È½L�´¢/}�³�n/}q�,È©L/�W�°½KrOL/²O��µmL/­�¬©L/��qm�L·
�-V/yK�µn/}�µmKm�§t/²W�¬©L��°½K�¶O�rWÅLO�¬©K´��sK�¶¡�n²Xz·�ÈWL�´¾���¬/·�È/�qK�¨/ª�

���,������È/¸©K�r/­K�¶/O�V½L¸±qm�¨ª��°½K�Ì®·�³
V�r/~¾S�mL²XyK�,§Lg�°½K�LO��«K´/��³�r/�¡�¶/O�×mL/­�×L·

�sK�¶X/yLkrO�,V/yK�µn/}�È�ªW�È±KmLO?�¶d±?�³�m´O�n·K´l±�f¾h��×r­K�,¯?�¶O�µmL­�¬©L�

¶®·�Èª­L/¢W�L/O�q´/¸��r���qm�¯Lz±��qm�¶/P±L_
¶O³q�È�L®X_K�¯´J}�¶®·�³�×m´_³�e´�y�Ì®·��³�L·mKn�X/yK�È½L�´¢/}�³�n}�n·K´k�³q

�n¾/yq�n/·K´k�V�ªk�Èl½qLW�n±³q�qm�µsKn±K�°½rWÅLO�¶O�ÈXz·�³�³K�×m´_³�×L·
/W�¶/¡�n¾yq�n·K´k�È½L_�¶O�,rWÅLO�¬©K´��LO�¯?�V¾l²y�³�µmL­�¬©L���Oq�³�UL/¡KqmK�¯K´

�×mKqK�q´/��¶/O�Kq�ÈX/z½s�mL/�OK�Ì/®·�¶O�r�L±�×n¾g´W�UL~½Kr¥�³�È¸©K�UL¾²®W�,ÈW´¢ª­
µmrX/z¥�qL/[?�0L/X�¾P��¶/¡�n/}�n·K´k�KqKm��§L/P±m�¶/O�,¬©L/��°/½K�qm�q³r/}�Ën/½nS�r/O�×K� �

ęŗĚģ˨ũŋøĠŎ˨ŗ˨ęŘŖĳ˨ĚĨķ˨äČŒğ˨ ˨
­�����sK�È}L±�¶¡�È�ÆkK�¨½Koq�³�È²�LO�ZILPk�V/½mL­�mKnX}K�¶`¾X±qm�³�m´_³�NWKr

�sK�³K�È/ª���§L®¢X/yK�³�q´/¸��r/���qm�¯L/z±K�×m´_³�ËrXz¥�mKnX}K�LO�,VyK�¯Lz±K�qm
°¾½L/S�qm�§³t±�w´��qm�¶¡�V�¾P��¬©L��Kr½s�-V�q�n·K´k�¯L¾­��m´/_³�¬©L/��Ì/PWr­�°½rW

O�m³q³�Ì±LXy?�qm�³�n}�n·K´k�Kn_�V½m³nh­�°½K�sK�q´¸��¯Kq³m�qm�,mqKm�qKr��¬©K´/��¶
ÈO�UL�´¾��V�L½qm�¯L¢­K�,m´k�ÈX¡rg�r¾y�qm�,rWÅLO��n/·K´k�rWÅL/O�¬©K´��sK�Kq�Èª½nO

�����
��
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�-VyK�µmKm�qKr��r�¡�³�¯L®½K�sK�ÈP¾¡rW�Kq�µmL­
È­�n//¡Kq�L//¾±m�È­�¨//Xl­�¬©L//��«L//�±�¶//`¾X±qm�³�n//±L­

È©Lgqm�µmL­�³�µmL­�qm�¶¡��mqKn/±�m´/_³�È�¾�g�È±KmLO?�³�V�r~¾S�,n}q��´±�b¾·�È½Kr¥
�sK�¯L/z±K�×L/�WqK�³�¬gKt/W�MLO�mL`½K�,r¾k�qL²¡�r}�³�¯L®½K�qL²¡�r�¡�°X�r¥qKr��Vª��³

g�×r¾¥qm�×Kr`­È©L®¢X/yK�V/¡rg�,m´k�qL¾XkK�³�µmKqK�LO�¯Lz±K�LW�VyK�¨�LO�³��
n/²¡�È/��rWÅL/O�¬©K´/��×´y�¶O�Kq��È½L�´¢/}�³�n/}q�,È©L/�W�°½KrOL/²O

�-V/yK�µn/}�µmKm�§t/²W�¬©L��°½K�¶O�rWÅLO�¬©K´��sK�¶¡�n²Xz·�ÈWL�´¾�
�n²Xz·�È±L®y?�¨ª��¶O�È¸X²­�°OK��,L²¾y�������,

�n²Xz·�n²Xz­��,ÈOKqL��������,�����V�r/~¾S�mL²XyK�,§Lg�°½K�LO
�sK�¶X/yLkrO�,V/yK�µn/}�È�ªW�È±KmLO?�¶d±?�³�m´O�n·K´l±�f¾h��×r­K�,¯?�¶O�µmL­�¬©L�

Vz¾±�È�¾�g�×mLP­�� �
È­�V}p¥�¶d±?�rO�L²O�K�¶¡�V�¥�¯K´W¶®·�Èª­L/¢W�L/O�q´/¸��r���qm�¯Lz±

¶O³q�È�L®X_K�¯´J}�¶®·�³�×m´_³�e´�y�Ì®·
V¾�r���n¾/yq�n/·K´k�V�ªk�Èl½qLW�n±³q�qm�µsKn±K�°½rWÅLO�¶O�ÈXz·�³�³K�×m´_³�×L·

/W�¶/¡�n¾yq�n·K´k�È½L_�¶O�,rWÅLO�¬©K´��LO�¯?�V¾l²y�³�µmL­�¬©L���Oq�³
�×mKqK�q´/��¶/O�Kq�ÈX/z½s�mL/�OK�Ì/®·�¶O�r�L±�×n¾g´W�UL~½Kr¥�³�È¸©K�UL¾²®W�,ÈW´¢ª­

µmrX/z¥�qL/[?�0L/X�¾P��¶/¡�n/}�n·K´k�KqKm
V}Km�n·K´k�� �

ʹ˨
ĂþĠő˨ęŗĚģ˨ũŋøĠŎ˨ŗ˨ęŘŖĳ˨ĚĨķ˨äČŒğ
­�����sK�È}L±�¶¡�È�ÆkK�¨½Koq�³�È²�LO�ZILPk

�sK�³K�È/ª���§L®¢X/yK�³�q´/¸��r/���qm�¯L/z±K�×m´_³�ËrXz¥�mKnX}K�LO�,VyK�¯Lz±K�qm
°¾½L/S�qm�§³t±�w´��qm�¶¡�V�¾P��¬©L��Kr½s�-V�q�n·K´k�¯L¾­

O�m³q³�Ì±LXy?�qm�³�n}�n·K´k�Kn_�V½m³nh­�°½K�sK�q´¸��¯Kq³m�qm�,mqKm�qKr�
ÈO�UL�´¾��V�L½qm�¯L¢­K�,m´k�ÈX¡rg�r¾y�qm�,rWÅLO

http://www.jpt.isca.ac.ir
http://www.jpt.isca.ac.ir
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V//}Km���sK�È//}L±�¶//¡�m´//k�ËmKqK�³�qL//¾XkK�°//zg�L//O�¯L//z±K�,ÈX//z·�sK�¶//ªgr­�°//½K�qm� �
�r//}�Kr//½s�-mr//¡�n//·K´l±�ML//lX±K�Kq�q³r//}�,V//y³K�×m´//_³�V//¾±Kq´±�³�È//ª���mKnX//}K� �

K>´y�§´ª�­�×r�²­�sK�È�ÆkK�-VyK�¯Lz±K�ËmKq��Ì/­sÅ�q³r/}�¶/¡�j/yLS�°½K�¯K´XO�n½L}
¬¸­�Kq�n²X/z·�È­m?�qL¾XkK�µKq�°½r/W�mq³?�qL®/}�¶/O�r/}�ÌªJ/z­�×Kr/O�µn/}mL¸²~¾S�¨/g��

��,L¦²¾X²ªS�������,������ �
¶O�,m´_³�¶O��L�WK�LO�t¾±�µmL­�¬©L���r��,°½K�rO�µ³Æ���Uq³r¾/��³�§´/hW�sK�×qn�

µr¸O�­�qm�Kq�¯Lz±K�¶¡�VyK�n²­mr/¡�n/·K´k� ®¡�r¾k�qL¾XkK�r¾z���ËmKqK��/±K´­�°½KrOL/²O
�³�§L/®¡�,¶¾�/�W�r¾/z­�qm�t/¾±�¬©L/��×mL/­�r�L²��³�V�q�n·K´k�¯L¾­�sK�¯Lz±K�×n¾g´W

�-V�r¥�n²·K´k�qKr��V¾±Lg³q��Kr/½s�-V/yK�V/¡rg�qm�¬/IKm�¶/¡�V/yK�¬©L��x�±�°½K
¯?�¶O�«m�³�¯?�¶/O�µr¸O�È/¸©K�m´/_³��¾/��sK�«m�È­�n/²­�mmr/¥���/�Æ­�,Kqn����]�,���,�������

�µmL­�×Kq³L­�³��¾��AnP­�¶O�È¢½mt±�sK�È}L±�t¾±�r���°½K�qm�,µmL­�¬©L��qm�m´_³�¯L�¾�
�-VyK�È®±�µmL/­�qm�6§L/g� 5V�¾P��qm�Kq�¬©L��°½K�qm�×qL_� 5V¡rg� 5È½L¸±�B~²­�xS��¯K´/W

Vz_�n½LO�V�¾P��×Kq³L­�¬©L��qm�Kq�¯?�¶¢ªO�-V�L½��O�×r/¦½m�r­K�r·�n²±L­�V¡rg�n/½L
V/yK�qKr/�rO�V/�¾P��×Kq³L­�³�V�¾P��¯L¾­�¶¡�n}LO�È�Lk�Ì�OKq�³�VPz±�¯?�sK�È}L±��

��,Kqn�Æ­����]�,���,�����°½KsK�-��È�Km�³q�È±³qm�x�±���È/±³r¾O�³�V/�¾P��¬©L/����×Kr/O
¯Lz±K�n±L­�n·K´l±�È�LO�q³r}�ËmKqK�³�r¾k�¯mr¡L·q�r¾z­�qm���È¦X/zOK³�,°/½K�r/O�µ³Æ/�

­�³�|®z_�¶O�¯Lz±K�-V�q�n·K´k�¯L¾­�sK�r���°½K�qm�t¾±�¯?�×t½r��³�È±K´¸}�UL¾�X�
È­�q³m�¬©L/���½L/�g��KqmK�sK�Kq�¯L/z±K�¶/¡�V/yK�È±L®ª��ÈOL`g�¬z_�Kr½s��L/O�³�n/²¡

�r�rO��r/¾k�qL/¾XkK�qm�qKp/¥r¾[BW�¨/ª��sK�¶¡�V¾±Kq´±��KqmK�Ì²¾­s�,È¦XzOK³�°½K�¯n}
�-n}�n·K´k�µm´~¥�¯Lz±K�×³q�¶O�,VyK��×r·´/_�,¬z_�,¯?�V/�¾�g�³�V/yK�È±L/®ª�

r¦½m�UKm´_´­�sK�VP¾��³�m´k�sK�VP¾��-VyK��h­�VP¾���°½KsK��¶/O�¶/¡�×t¾c�r·�³q
�q³m�UL/¾g�sK�³�µm´/O�N/½L��°X/~½´k�sK�,¯?�¶O�|�ª�W�¯Kt¾­�¶O�,n}LO�¶X}Km��ª�W�¬z_

VyK����,Kqn�Æ­����]�,���,�������V½m³nh­�§K³s�LO�,r¦½m�È½´y�sK��«Å?�,µmL­�¬©L��×L·
¯L/��±�³�V�q�n·K´k�¯L¾­�sK�t¾±�×r~O�V½m³n/h­�³�L·��qL/²¡�,V/yK�µmL/­�Ì/­sÅ�¶/¡�L·

È­�È­�¯Lz±K�³�m³q��³�È/±³r¾O�×mL/­�N/`g�sK�qp/¥�L/O�,m´k�Èª���È©L�W�rO�¶¾¢W�LO�n±K´W
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V½m³n/h­�¶/¡�q³r/}�«´/y�j²/y�sK�³�n/²¡�qKr/�rO�¬©L/��N/¾��L/O��L/PWqK�,È±³qm��×L·
��½L/�g�n/±K´XO�q´¸��r���qm�m´k�×m´_³�Ì�y´W�r¾z
��KqmK�¯Kt/¾­�³�V/¾±Kq´±�È/�ªW�N/WKr­�n/²cr·
�n/·K´k�U³L/�X­�,mKr/�K�×m´_³�ËrXz¥�¶O�¶XzO�¶¾¸©K�UL�´¾���qm�³�¬©L��ÈP¾��NWKr­

_³�{r½pS�qm�UKm´_´­�È©³�-VyK�qmL��t¾c�¶®·�rO�n±³Knk�U³L�W�¬·�LO�m´

�¶X/y´¾S�UKr/¾¾�W�qLcm�,j½qLW�§´��qm�r®Xz­�ÈX¡rg�qm�³K�¯´­Kr¾S�×mL­�¯L¸_�³�¯Lz±K
µn/²½?�¶/O�,³K�«´/Xh­�ËmKqK�³�n±³Knk�V®¢g�rO�L²O�V¡rg�°½K�V½L��³�µm´O��U³L/�X­�×K

L¸±?�°¾O�Èª½nO�V/yK�qKr/�rO�×mL/­Kr��¬©K´/��³���°/½K�qm
V¾�r��³�mKn�X/yK�³�m´/}��L�´¢/}�ÈX/z·�³�×r/~O�×L/·

�L/O�³�V/�L½�n/·K´k�¯L/½LS�¯L/z±K�rO�¯L�¾}�o´�±�³�È�ÆkK�¨½Koq�¶¡
V½m³n/h­�³�¯Lz±K�È¥n±s���K´±�,m´_³�¯n}n½n}�/·K´k�¯L/¾­�sK�³K�È±´/­Kr¾S�×L·�n

�«L/W��L¾X/}K�³�V�q�n²·K´k�°¾O�sK�,m´_³�NWKr­�mKnX}K�LO�q³r}�,×r���°¾²c�qm�-V�q
�N/WKr­�,µmL/­�¬©L/��×m´/_³��r/��qm�³�m´/k�mKn�XyK�rO�L²O�LW�m´O�n·K´k�r¾k�¶O�¯Lz±K

µr¸O�µmKqK�³��KqmK�,§´/���¨/­L¢W�n/²±L­�,¯?�qL[?�sK�³�n²¡�È��Kq�V¾±Kq´±�³�mr`W��n/²­
�µm³ms�³K�¯´/­Kr¾S�ÈX/z·�³�¯L/z±K�m´/_³�qm�q³r/}�¶/O�|½Kr¥

V¾ª���¶O��½Kr}�°½rWn�Xz­�qm�¯Lz±K�³�n}�n·K´k�V¾�r��¯n±Lyq��qm�m´k�×m´_³�×L·
��,r���°½K�qm�wLyK�°½K�rO��¨/½Koq�r/O�µ³Æ/�

�qL¾XkK�¯?�Ì½LS�rO�×KÈ­�V}Km�n·K´l±�m´_³�,m´}�� �

                                                           
qL®}rS×�O¶�?¯�µqL}K�µn}�,VyK�X±¾�à¶`�°¾OsK�°X�q�ZILPk�È²�L/O�

¬4¢3±L®��6 X 3gÈ��3½�3] 4rl�-L²4®5 IL��K½¯L/X±L®�/®±�¨/­L¡È�mmr/¥,�r/¦­�
��, ����� �

�����
��
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V½m³n/h­�¶/¡�q³r/}�«´/y�j²/y�sK�³�n/²¡�qKr/�rO�¬©L/��N/¾��L/O��L/PWqK�,È±³qm
­�qm�LW�n½L®±�qp¥�,m´O�È¢½t¾�LX­��½L/�g�n/±K´XO�q´¸��r���qm�m´k�×m´_³�Ì�y´W�r¾z

n/²¡�m´¸}�Kq�¬©L��ÈW´¢ª­�³�µn¾}´S�����KqmK�¯Kt/¾­�³�V/¾±Kq´±�È/�ªW�N/WKr­�n/²cr·
�n/·K´k�U³L/�X­�,mKr/�K�×m´_³�ËrXz¥�¶O�¶XzO�¶¾¸©K�UL�´¾���qm�³�¬©L��ÈP¾��NWKr­

�Kr½s�-m´O�_³�{r½pS�qm�UKm´_´­�È©³�-VyK�qmL��t¾c�¶®·�rO�n±³Knk
n±qKm����,Kqn�Æ­�������,������ �

ʺ˨
ŔČŞĄő˨ãĚŞá˨ ˨
�¶X/y´¾S�UKr/¾¾�W�qLcm�,j½qLW�§´��qm�r®Xz­�ÈX¡rg�qm�³K�¯´­Kr¾S�×mL­�¯L¸_�³�¯Lz±K

µn/²½?�¶/O�,³K�«´/Xh­�ËmKqK�³�n±³Knk�V®¢g�rO�L²O�V¡rg�°½K�V½L��³�µm´O
ÈO�V¾l²y�¶¡�VyK�¶X�r¥��ª�W�L¸±?�°¾O�Èª½nO
È­�¨½n/PW�V/¾ª���¶/O�µ´��,µq³m�V¾�r��³�mKn�X/yK�³�m´/}

¶O�-n}�n·K´k�×q´���L/O�³�V/�L½�n/·K´k�¯L/½LS�¯L/z±K�rO�¯L�¾}�o´�±�³�È�ÆkK�¨½Koq�¶¡
V½m³n/h­�³�¯Lz±K�È¥n±s���K´±�,m´_³�¯n}n½n}

�«L/W��L¾X/}K�³�V�q�n²·K´k�°¾O�sK�,m´_³�NWKr­�mKnX}K�LO�q³r}�,×r���°¾²c�qm�-V�q
�N/WKr­�,µmL/­�¬©L/��×m´/_³��r/��qm�³�m´/k�mKn�XyK�rO�L²O�LW�m´O�n·K´k�r¾k�¶O�¯Lz±K

µr¸O�µmKqK�³��KqmK�,§´/���¨/­L¢W�n/²±L­�,¯?�qL[?�sK�³�n²¡�È��Kq�V¾±Kq´±�³�mr`W
È�K³m�¶¡�È½L_�LW�m´}��µm³ms�³K�¯´/­Kr¾S�ÈX/z·�³�¯L/z±K�m´/_³�qm�q³r/}�¶/O�|½Kr¥

V¾ª���¶O��½Kr}�°½rWn�Xz­�qm�¯Lz±K�³�n}�n·K´k
mq³?�n·K´k�×³q�n±³Knk�È¥n²O�×LXyKq��

¶ª½oq�r·�¶¡�È²�LO�ZILPk�,È�ÆkK��qL¾XkK�¯?�Ì½LS�rO�×K
� �� �

���¨­L¡�¯n}�¯L®½K�qm�r���q´¸��¶¡�qm�UL½K³q�qL®}rS
³�¨½Koq�È�ÆkK�qm�m´_³�mKr�K�-VyK��Å�E� 3̄ ´ª5®¢4W½¬4¢3±L®

µL¦±?��¶¡¬IL��L­�q´¸��n²¡���zª`­È,�����,�]����,

http://www.jpt.isca.ac.ir
http://www.jpt.isca.ac.ir
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� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
��¬½r¡�¯?r�� �
���^¸±�¶�ÆP©K� �
°OK�L²¾y����������ŬťƲɕƺƣŮ��«qL¸c�QLc�,�¯Kr¸W��¶�zª��³�V®¢g�r~±� 

°OK�L²¾y����������ŪťŷǂƹŤ��«³m�QLc���¯Kr¸W��¯Kr¸W�µL¦~±Km�r~±� 

°OK�L²¾y����������ťǂɕƊ�ǀŨŤ�ƸŢťƊƄ���«³m�QLc���¬���qKn¾O� 

´�//yqK�����������ΈƨƨɔƇɕƭťůƽ�ǄƨƨƣɕũƛƹŤƁƣŨťƽ�Ƽŷǂƨƨǫ�Ŧťƨƨůȕ�Ő��¬_r//X­���sK�È±L//±´½�°X//­� à¶//½LS�r//O
�r}�§³K�QLc�,È±LyKrk�°½n©K���¯Kr¸W��V®¢g�� �

°½´©?�,L¦²¾X±ÆS�����������ǀɔƀ�ȻƮƋƺƭ�ˈƅƨƎ�Ǉ�ƄťɕůžŤ�ŐŤƁž���¬_r/X­��×n¾�/y�n/®h­��QL/c�,r¸­
«³m���¬���¶�� 

°½´©?�,L¦²¾X²ªS����������ͳƮƋƺƭ�ƻʮȕ��´y«���¯Kr¸W���Kr��È¦²·r�� à¶zyD­�� 

e³q�,È²¾®k�� Þ6ÉK����������ͳǂɕƾž�ƻťƽŤ�ǄƮƋƺƭ�ŬŤƅɔƅƲŮ���]�]�,�¬X/�·�QL/c�,���¯Kr/¸W��� à¶/zyD­
È²¾®k�«L­K�qL[?�r~±�³�¬¾�²W� 

´¾ªOm�,|©K³��aK����������ǄƽƁƲƽ�ŽɔƄťƨŮ�ȻƮƋƺƭ�ƅŨ�ɒŤ��¬_rX­���QL/c�,È½LP�LP��È½Æ��°½n©K>L¾�
«´y���¯Kr¸W��y�¶±LlSLcr¸T�� �

ML¸}�,×mq³r¸y�°½n©K����������ƯŤƅƨƎŤ�ŽɕƨƎ�ŬťƮǂƓƽ�ǄƢǈƾŷƽ��]�«qL/¸c�QL/c�,���¯Kr/¸W��
È¦²·r��UL�¾�hW�³�UL�©L�­� à¶zyD­� 

ML¸}�,×mq³r¸y�°½n©K����������/©K����ŬťƨŻɔǈƺůƹŤ���QL/c�,°Or/¡�×r±L/·�¶/­n�­�³�fh/�­
«qL¸c���¯Kr¸W��È¦²·r��UL�©L�­�³�È±Lz±K�«´ª��µL¦~·³vS� 

L¸}�,×mq³r¸yM�°½n©K���������M����Ǆƾ΋ź�ƯŤƅƎʭŤ��°//Or¡�×r±L·�¶­n�­�³�fh�­���¯Kr/¸W��
¬`²S�VO´±�,È¦²·r��UL�©L�­�³�È±Lz±K�«´ª��µL¦~·³vS� 
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ƼƨƋɕƹťŢƄ�ƌǇƄ�Ǉ�ǄƮƨƋƺƭ�ƷǈƨƒŤ��]�¬/~}�QL/c�,���¬/���

Ǆƨƨƾ΋ŻƹŤ��]�«´//y�³�V//z¾O�QL//c�,���¬//����¶//�­L_

Ƽ΋ŻƹŤ�ƐǈƓƭ�ŐƸɕƢťƾƊŤ�ƁɕƊ�ŐͳǁŤƆťƦ���,È/P_³K�È/ª���/¾�hW�³�¶­n�­
È¦²·r��rkL�­�³�qL[?�°®`±K� 

¬`²S�QLc�,���¬���°¾yqn­�¶�­L_� 

�]�,��]�,��«³m�³�¨/¸c�,���¬/����UL//�¾ªPW�r/X�m

ƀťƨƣƽ�Ǉ�ŚƁƨũƽ��«³m�QL/c���¯Kr/¸W���È­Æ/yK�V/®¢g�mL/¾²O

ͳƮƋƺƭ�ƸŢťƊƄ��«´/y�QLc���¯Kr/¸W���È­Æ/yK�V/®¢g�mL/¾²O

ŧƨɕƧƹŤ��«³m�QL/c���¯Kr/¸W���È­Æ/yK�V/®¢g�mL/¾²O

ŰǇƁƨŻƹŤ��«³m�QLc���¯Kr¸W���È­ÆyK�V®¢g�mL¾²O

��]�]�,�]�,�]�,�]�,�]�,�¬·mt±L//S�QL//c�,���

ūɕŨǈŨƅƹŤ�ƁǅŤǈƏƹŤ��¬·m�QLc���¯Kr¸W���È­Æ/yK�V/®¢g�mL¾²O

�����
��
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°¾/zgn®h­�n¾/y�,È½LP�LP�����������ƼƨƋɕƹťŢƄ�ƌǇƄ�Ǉ�ǄƮƨƋƺƭ�ƷǈƨƒŤ
Kqn��UKqL~X±K�� �

°¾//zgn®h­�n¾//y�,È½L//P�LP�����������Ǆɔťǆǁ�Ǆƨƨƾ΋ŻƹŤ
°¾yqn­� 

r�±´OK�,ÈOKqL�����������Ƽ΋ŻƹŤ�ƐǈƓƭ�ŐƸɕƢťƾƊŤ�ƁɕƊ�ŐͳǁŤƆťƦ
«´y�QLc����¯Kr¸W��È¦²·r��rkL�­�³�qL[?�°®`±K
°On®h­�,È²¾ª¡�M´��½����������ͳƭťȕ��]�¬`²S�QLc�,

r�LOn/®h­�,È/zª`­����������ƄŤǈǁʩŤƄťƨŻŨ��]�
È­ÆyK� 

°On/®h­�,Kqn�Æ­�¬¾·KrOK����������ƀťƨƣƽ�Ǉ�ŚƁƨũƽ
Kqn�� 

°On®h­�,Kqn�Æ­�¬¾·KrOK����������ͳƮƋƺƭ�ƸŢťƊƄ
Kqn�� 

°On®h­�,Kqn�Æ­�¬¾·KrOK����������ŹɕŮťƮƽ�ŧƨɕƧƹŤ
Kqn�� 

°On®h­�,Kqn�Æ­�¬¾·KrOK����������ͳƭ�ūƹťƊƄ�ŰǇƁƨŻƹŤ
Kqn�� 

°On//®h­�,Kqn//�Æ­�¬¾·KrOK����������ƄťƮƨƨƊŤ�
¯Kr¸Wå�U³r¾O��ÈOr�©K�YKrX©K�>L¾gK�qKm�� �

°On®h­�,Kqn�Æ­�¬¾·KrOK����������ūɕŨǈŨƅƹŤ�ƁǅŤǈƏƹŤ
Kqn�� 
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