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Abstract 

The majority of Shiite and Muʿtazilite theologians have endorsed the valid-

ity of the principle of grace (qâʿidat al-luṭf). In this paper, I begin with an 

account of the principle of grace. It turns out that things by which com-

pliance with God is enabled can be proved by the principle of �enable-

ment� (tamkîn), and once these come to exist, the principle of grace arises 

as additional to the principle of enablement. Next, I consider the validity 

of the principle of grace. The theory seems to face serious challenges. 

First, it is necessary by light of human reason that God should create 

things without which obedience of God is not possible, but human reason 

never rules that God should create what makes one closer to obedience. 

Instead, sometimes God�s wisdom requires that He does not exhibit grace 

as a test for His servants. Second, there are things which, by the principle 

                                                          � �
1� Assistant professor, Department of Islamic Philosophy and Kalam, Allameh Tabatabaʿi University, 

Tehran, Iran. mousavirad@atu.ac.ir. 

* Mousavirad, S. J. (2022). A Consideration and Critique of the Validity of the Principle of Grace. 

Jornal of Naqd va Nazar, 27(105), pp.139-159.  Doi: 10.22081/jpt.2021.62033.1873 

Copyright © 2021, Author (s). This is an open-access article distributed under the terms of the Crea-

tive Commons Attribution-Non Commercial 4.0 International License (http://creativecommons.org/ 

licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, 

provided the original work is properly cited. 

http://www.jpt.isca.ac.ir��
mailto:mousavirad@atu.ac.ir.


www.jpt.isca.ac.ir 

of grace, should have come into existence, but they have never existed. To 

solve the second problem, one might claim that the principle of grace does 

not encompass personal instances of grace, but the proposed solution fa

es its own sorts of problems. 

Keywords 

The principle of grace (luṭf), principle of enablement (

plishing grace (al-luṭf al-muḥaṣṣil), grace that brings nearer (

muqarrib), necessity of sending prophets, necessity of divine rewards and 

threats. 
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solve the second problem, one might claim that the principle of grace does 

not encompass personal instances of grace, but the proposed solution fac-
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�¶//¾©n��¯L//®�¶//©tX�­�³�¶�¾//}��¶X�r½pS�Kq�¯?��,n//±K� �
VyK�°½K���©�Ën�L��mL�­���V/�L�K�¶/O�Kq�¯L/z±K�¶/¡�È/ª���r/·�«L/`±K

,mqKmsLO�rO�n±³Knk�N/_K³�V/yK��/y¾n�/�Wr­È,�

×�sK�//®ª¢X­¾°�//}¾¶��qm�°®//��N//X¡�//­Æ¡È�
©´�K�¶O�mL²XyK�LO�n±KÈ��±¾r��V®¢g/½L��³�m´/_

L®±�ULP[K�Kq���©½n/²���,mKn/�­�¨/�L������/��,�����-

/krOÈ�n/�L��n/±n�X�­Ë�/­Æ¡�UKr/®[��/�©È�
��������,�����V®���«³t©�,P±K¾L���°/OK­/¾¬\�/±KrhOÈ,�

y´�È,���������,����Kn/XOK�«Å?�°zg�,È½��/PªgÈ,�

°}³q�­È�´}L·n�±�,mÈ½�n/�L��qL/PX�K�¶O�VPz±Ë�
L®ª���y´W�L·×�}�§´�K�¬ª�¾¶���VyK�µn}�er�­�­¾Ksr×�

�����-������WÅL�­È�±¾t�¶/¡�qm�¯Kq³m�r/�L�­�
�0LWn®��,�K�qLPX�K�sK½°���L�m�µn�L�mr¡µ��n/±K�sKr/k×,�

L·n�±�¬·È½�K�¶O�VPz±½°�µm´®±�er/�­�µn�L���n/±K

�0Å³K�{ÆW�­È�n²¡�/®ª¢X­�UKqLP��sK�µmL�XyK�LO¾,°�
n·m�¶IKqK��/­�°/}³q�¶/­KmK�qm�¶¢±L²cÈ�,m´/}��UKqL/P��sK
°�n/�L��³Ë�mqKm�m´/_³�U³L/�W��/�©��±L[/¾�0L�K/½°�

­�{ÆWÈ�n²¡�}³q�LOÈ�ªhW¾/ªÈ��mL/�X±K×��n/�±�¶/O
¶/±�¶/¡�n/·m�¯L~±�³�¶XkKmrS���©�K�L/¸²W½mL/`��Uq³r/���L/�©K

È�q³r��mqK´­×�VyK���0L/\©L[�n/�L��n/�±�sK�n/�OË�
/zO�n/}�n·K´k�ULP[K¾qL×�/WKr®[�sKÈ�Kr/O�¶/¡×�n/�L�Ë���/�©

È�ULP[K�­È�´}±�³�m¾sL×�n�L��¶OË�±���©¾Vz�� �
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ŔŎĖńŎ˨ ˨
ª¢X­�rX//~¾O�¶//¡�È//­Æ¡�n//�K´��sK�È//¢½�¶//¾©n��¯L//®

�L�VyK���©�Ën��VyK�°½K���©�Ën�L��mL�­
mt±�n±³Knk½ �µm´®±�³�sK�«L`±K���­¾V�,mqKmsLO

��������,���//6 ªg�-È,������,��������//zO¾qL×
´k½|�K�¶O½°��{ÆW�³�¶XkKmrS�¨�Kr¡µm�©´�K�¶O�mL²XyK�LO�n±K

ª���Uq³r��,n±³Knk�«r¡È�n�L�Ë�L®±�ULP[K�Kq���©
���}�-¾j��­¾,n���������©K����,�����²d®·¾°�/krO

mn�X­×��±¾r�P±K�V\�O�M´_³¾L��/y´�È,�����

��������,�����³�³�µn�³�Uq³r��,¾n��y´�

��������,������³����­�KqKm�KqÈ�n}LO��� �
K�°®��qm�¶¢±L²c�,¨OL�­�qm½°�¶©L�­�°}³q

O���©¾¯L�krO�¶¡�µn}È�¯?�sK�L®ª���y´W�L·
®�È,������]�,�,�����}�«qL¢­�-¾sKr×,�������,�

qm�¶�OKq�n�L��LOË�³nW���©½°�n}µ�n±K�0LWn®��,
����±LOq�-È�LTª¥½±L/¦È,��������krO�¶cr¥È�L·n�±�¬·

�´²�×��qKs�³È,�����r¡�-½®È,������� 

q³?´±×�K½°�¶©L�­�nO½°�V¸_�VyK�¶¡��0Å³K
´�W½r��m�³�Vyqm¾�È�K�sK½°�µn�L���n·m�¶IKqK
®ª¢X­¾°�­�µmL�XyKÈ�´}m�O�¶¡¾°�/¢®W�¨�K¾°

yqrO�LO�¶©L�­È��m¾��©mKÌ���Kn­¾°��©Ll­�³¾°�­�{ÆW
m½µL¥n���Kn­¾°�n�L��qLPX�KË�¶/±�¶/¡�n/·m�¯L~±�³�¶XkKmrS���©

ª��È�K�«n��¶¢ªO�,n±qKn±½mL`����©krO�qmÈ
L²P­�rO���©×�©mKÌ�ª��È,�/zO�n/}�n·K´k�ULP[K
µmr®}rO�m�§´�K�sK�µmL�XyK�LO�,n±K½r¦�ª��È
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O´k�¶±´¥r·�¶O�V�©�qm���©È�,¯mr/¡�±¾/¢È�/­��Æ/�K�«Kr/¡5K�³�¯mr/¡È�m´/}��·Kr�/¾n×,�

�����]�,����,����,q´�²­�°OK�-�����]�,����,����-�L/²�­��/�©�,«Æ/¡�¬ª��eÆ��K�qm�L­K×�
�LkÈ�O´k�¶±´¥r·�¶O�³�mqKmÈ�±�³¾¢È�±mr¡È�®±�¶X�¥È�,m´}����©�¶¢ªO�c�r/·�¶O/¾t×�

­��Æ�KÈ�m´}��yK³�¶O�¶¡Ì�nk�V�L�K�¨���«L`±K�¶O��6ª¢­�,¯?mt±�n±³K/½ �/}�sK�³�µn
��­�«L`±K¾V�q³m�m´}��®·²d¾°�LO���©½n�µr¸O�K×�¢®W�qm¾°��¶/O�Kq�¯Lz±K�³�n}LO�¶X}Kn±

mqKn±K³�qLP_K����y¾n��Wr­È,���������,����6 ªg�-È,������,�������� �
K½°�r�W½��K�rO�V©Åm/½°��¶/¡�mqKm�/P��r/�W½f�/krOÈ�sK�/®ª¢X­¾,°�n/�L�Ë���/�©

m��L�©K�¶O��´Or­½²È��³�VyK�OqÈ�±m�q´­K�¶O¾LÈ½�mqKn±����´/Or­�f©L/�­�,«Æ¡�¬ª��qm
±m�¶O¾L�o�qm½¨�n�L�Ë�yqrO�fª�KÈ�­È�m´}�n�L��³Ë�m�f©L�­�¶O��´Or­�,��©½/²È�V/yK��

LO�¶XP©K½n�¶_´W�mr¡�¶¡����©��eÆ��K��L/k�/­Æ¡È�V/yK�³�¶/O�r/·�Vhª/�­�m½/²È�
�Æ�K�®±È�-m´}�V}p¥�¶d±L²c�¶¢ªO,�q´­K�L¸²W��L�©K�sK�m´��­×�/z­�qm�¶/¡�V/yK¾r�
�«L`±K½L�mt±½ �·rS�³�Kn/k�sK�V/�L�K�¨/���¶/O�¯n}/¾t�/��­�sK¾V��n²X/z·�/�®gÈ�sKq×,�

�����]�,���,�����-������ �
X¢±Ì�m½r¦×�K�sK�¶¡½°�r�W½��/­�Vym�¶OÈ�?/½,n��¨/�K�L/O��/�©�U³L/�W�XkK/¾qL���³
�¨�K�¢®W¾°��VyK��XkK�¨�K¾qL�K�¶O½°�KrO�¯Lz±K�¶¡�VyK�L²�­×�/±³Knk�sK�V�L�KLO�n/½n�
KqKm×�mKqKË�n}LP±�q´P`­�³�µm´O�mKs?��XkK�m´/_³�LO/¾,qL�/z¡�r/¥KÈ��n/±³Knk�sK�n/·K´lO

L®±�V�L�K½,n�±¾n²­sL�VyK�q´­K�¶Xym�³m��� �
�©K��q´­K×�¯?�¯³nO�¶¡�®±�L·È�¯K´W�sK�n±³Knk�V�L�K�-m´®±�¶/O�¶/±´®±�¯K´/²�,��r/¥K

©L/¢W�³�n/·n±�¯L~±�¯Lz±K�¶O�Kq�UmL�y�µKq�n±³Knk¾�È��r/O�Kqn/¸�Ë��¯L/z±K�,mqKp/¦±�r/~O
®±È�n±K´W��V�L�K�Kq�n±³Knk²¡n��K½mL`�q´/­K×�¯?�¯³n/O�¶/¡�ª¢W�«L/`±K�L/·/¾���°/¢®­
±¾Vz�K�L­K�,VyK�N_K³�n±³Knk�rO½°��«³t/©�¨�K�LO�q´­K�/¢®W¾°��/­�UL/P[KÈ�,n±´/}��¶/±
���©���¢®W¾°�K�¶O½°�KrO�¯Lz±K�¶¡�VyK�L²�­×�LO�,n±³Knk�sK�V�L�K½n�L±K´WÈ½�Kr}�³½��
Å�L¡�³�«sÈ�n}LO�¶X}Km�Kq���g�,��©¾X�È�¢®W�¨�K�rO�nIKs�³�¶�L�K¾°�VyK��� �

M��q´­K×�¯?�¯³nO�¶¡�K�L­K�,VyK�°¢®­�n±³Knk�sK�V�L�K�L·½mL`�¯?�¯Lz±K�L·���¶O�Kq
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­�q³m�¯L·L²¥�«L`±K�sK�³�µmÈ�n²¡��­Æ¡�eÆ��KÈ��¶O���©
¢®W�¨�K�¶O��´Or­¾°��� �
ª¢W�¨/�K�¨/\­�µn/²·m/¾,��/­È�¯K´/W�sK�eÆ�/�K��¨/�K�

mt±�q´­K�¶O�µqL}K½ ��r/O�n/IKs�¶¡�V�L��¶O�µn²²¡
n/�L�Ë��/�©���er/�­�Kqr¡µm�n/±K���¨/�K�mq´/­�qm

±�°¢®­�n±³Knk�sK�V�L�K�¯L¢­K¾-Vz�ª¢W�M´_³�Kp©¾���sK�¨/P�
n�L��UKr®[�sK�¶¡Ë��n}LO���©�/y´�È,���������,������
n/�L��³Ë�ª¢W�Uq³r/��,�/�©/¾���r/�±�qm�Kq
©L¢W�m´_³�³�UmL�y�µKq�¯mKm¾���r}È,��¯Lz±K�L·�®±È�n²±K´W�n±³Knk�

�/¢®W�¨�K�LO¾°�/­�UL/P[KÈ��m´/}��P�W�¶/O�L/­K/¾r�
ª¢W�¨�K�rO�nIKs¾��VyK�ª¢W�m´/_³�sK�n/�O�³/¾��

©KDy�¯´²¡KÈ�/­�er�­�¶¡È�m´/}�K/½°��¶/¡�V/yK?/½L�
±�°/¢®­�n/±³Knk�V/�L�K�¯L/¢­K�L/·¾,V/z��n/±³Knk�r/O

/¢®W�q´/­K¾°�n/�L���/P��,µn/²·mË��/�©,��N/_K³� �
X�L�K�¶O�Kq�¯Lz±K�¶¡|�mt±½ ���­�sK�³¾V�³×��q³m­È�L®±/½�,n

z�W�¶O�VyK�«sÅ�|¾¬�n²O×����©��/6ª¢­�V/©Lg�qL/PX�K�¶O��
K�sK�¯Lz±K�r¥K½°���©�µr¸O�qKmrO×�¶O�³�n²¡��/yK³Ì�

­�¨ 6�h­���©�¯?�¶O�,n·m�«L`±K�Kq�n±³Knk�V�L�K�¯?È�´¥½-n²�K�r/¥K�L/­K/½°��¶/O��/�©
Kn/·½V�V/�L�K�³�K�Kq½mL/`�/²¡n���/�©�¯?�¶/O�,

/¢®W�¨�K�sK�n�O�,��©��´±�³m�r·�¶¡�m¾°�³�m´/_³�
���-���y�-¾n�/�Wr­È,���������,������K��/�K³qm/½°�

,mqKm�m´/_³�°¾/¢®W�«L/±�¶/O�×r¦½m���µmL�X/yK�°¾/®ª¢X­�sK�×qL¾/zO�UKqL/P��sK
Ë���sK�¨��²­�³�Kn_���©�n/�L�Ë��V/yK�°¾/¢®W���,È/y´��
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mt±�n±³Knk�V�L�K½ �rW�r¡­�q³m�¯L·L²¥�«L`±K�sK�³�µm
K½°�­��Æ�K�mqK´­È�,m´}��q´­K�¶±¢®W�¨�K�¶O��´Or­

KrO×�qL}Kµ�/¢®W�q´­K�¶O¾°�ª¢W�¨/�K�¨/\­�µn/²·m
¢®W¾°��µmL�XyK�mr¡��¨OL�­qm�³,�KrO×�mt±�q´­K�¶O�µqL}K

¢®W�¨�K¾°�,n²Xz·�/®ª¢X­¾°�/}¾¶���n/�L�
ª¢W¾,��W�¯³nOª¢¾��±�°¢®­�n±³Knk�sK�V�L�K�¯L¢­K
n�L�Ë�­�ULP[K���©È�,m´}�K�¶±½°�n�L��UKr®[�sK�¶¡
KrO×�°}³q�O�U³L�W�¯n}¾°�/¢®W�¨�K¾°�n/�L��³
¦O¾r½-n�¯L~±�¯³nO�©L¢W�m´_³�³�UmL�y�µKq�¯mKm
Kq�V�L�K�n²²¡��KrOL²O½,°�ª¢W�Uq³r�¾��

®ª¢X­¾°�­ÆyKÈ,�n�L�Ë�ª�K���©È�ª¢W�¨�K�rO�nIKs
È­�er�­��m´}�/6 ªgÈ,������,��������©KDy�¯´²¡K
K�0L�r�½mL`�q´­K×�¯?�¯³nO�¶¡�±�°/¢®­�n/±³Knk�V/�L�K�¯L/¢­K�L/·

�.VyK�N_K³½L�K½°�K�r/O�µ³Æ��¶¡/½°�/¢®W�q´/­K
c�r·�n±³Knk�VyK¾t×�X�L�K�¶O�Kq�¯Lz±K�¶¡

K½mL`�²¡.n� �
K�¶O�jyLS�sK�¨P�½°�yrSz�W�¶O�VyK�«sÅ�|

�¶O�µqL}K�M 6r�­�³�¨ 6�h­���©r¡m��K�sK�¯Lz±K�r¥K
­�¨ 6�h­���©�¯?�¶O�,n·m�«L`±K�Kq�n±³Knk�V�L�K�¯?

ªgr­Ì�­s�0L�r��³�nyr±���hW¾/²Ì�K½mL/`�Kn/·
­�M 6r�­È�´¥½n²��©³È�LO½n��¶_´Wr¡/¢®W�¨�K�sK�n�O�,��©��´±�³m�r·�¶¡�m

ª¢W¾��er�­�­È�n±´}���6 ªgÈ,���������,���
                                                          � �

���n�L��qL²¡�qm�¶¢²½KË�n�L��,��©Ë�,mqKm�m´/_³�°¾/¢®W�«L/±�¶/O�×r¦½m
È­�m´}��È­�Èy´��j¾}�¶¢²½K�¶ª®_�sK�n½´¥����n�L�

��������,������ �
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z�W¾¬�n²O×,�m´k���©�Kq�¶O�³m��´±�z�W¾¬�®±È�,n²¡�¶¢ªO���©�½ ��g¾V��?�³�VyK�¯
c�r·¾t×�mt±�V�L�K�«L`±K�¶O�Kq�¯Lz±K�¶¡�VyK½ ���­�«L`±K�sK�³¾V��q³m²¡K�L­K�,n½°�
�g¾V��K�qLPX�K�¶O½°�¶¡��6ª¢­�sK�¯?�µr¸O�mr/O�/½L�,¶/±�¶/O�K/½°�³m��´/±�/z�W¾¬�/­È�m´/}�
�±LhPyÈ,��������,���±LOq�-È�LTª¥½±L¦È,�����]�,����,������ �

ʵ˨
ť˨ĕ˛Ű˨ĖķʭŃŧ˨˨ľİŊ˨ ˨

Åm½¶IKqK�¨�K�rO�µn}n�L��ULP[Ë�UqLP����©�KsK�n±�� �
���¬¸­�rW½°�©m¾ªÈ�n�L��Uq³r��rO�¶¡Ë�K�µn}�¶­L�K���©/½°�K�«n/��¶/¡�V/yK½mL/`�
mL�­½��X�L/�K�sK�n/±³Knk��r/���/�±�N_´­�,��©|�/¸©K�V/®¢g�L/O�³�µn/}È��qm� �
�L²WÈ�VyK��� �

­�n±³KnkÈ�n·K´k�/�L�­�sK�³�µmKm�«L/`±K�Kq�³K�V�L�K�¯L¥n²OÈ�n²/}LO�q³m�¶/O���r/¥K
³Knk®±�MLlX±K�Kq�V�L�K��6ª¢­�n±KnO�n±È�n²¡�L½�K°/½�/��­�¶/¡V¾�®±��r/W�KqÈ�n/²¡�

�Lk�¨���«L`±K�LO�r¦­È��Lk�V6�~­�¨���¯?�³È�/�X�­�n±³Knk�V®¢g�,n}LO�¶X}Kn±È�
n·m�«L`±K�Kq�¯?�¶¡�VyK��K�n±³Knk�r¥K°½�K�,n·n±�«L`±K�Kq�qL¡°½�/¸©K�V/®¢g�L/OÈ��qm

�L²WÈ�K�n²±L­�-VyK��r����±�³�µm´O°½�/z¡�¶/¡È�­È�n/·K´k�m¯Kr/¦½�­�¶/O�KqÈ±L/®¸¾�
­�³�n²¡�U´�mÈ�n±Km�­�¶¡¯L®¸¾�³�xª`­�qm×�®±�r�LgÈ�,m´/}�K�r/¦­°/½�­�¶/¡¯L/Ot¾�

L®±µn²½�×K�­�mt±�¶O�Kq¯L®¸¾��nXyr�OL½�K°½��´±�¶¡È�{´k�³�MmK�³qÈ½��LkÈ�­�LO¯L/®¸¾�
K�³�n}LO�¶X}Km°½�K�N_´­�qL¡mL`½�qK´k×�­�m´/k�qm¯L/Ot¾�±t/¾�®±È�m´/}m�-K�qL/`²½��¶/O

ª����Lh©È�³�rO×�K�VyK�«sÅ°½��³�U´/�m�sK��r/���/�±�¶±r¥³�,n·m�«L`±K�Kq�L·qL¡
­È±L®¸¾�­�Uq´�È�mr¾¥���¶O°¾®·�qL/¡�«L/`±K�L/O�¶/¡�n/±KnO�n±³Knk�r¥K�,´h±×���L/k

mt±�n±³Knk�V�L�K�¶O�¯Lz±K /½�­È�m´/}��Uq´/���r/���/�±�,n/·n±�«L/`±K�Kq�¯?�³
­È�mr¾¥���,mKn�­�¨�L���������,����-������� �

���©m¾¨�m½r¦×�¶¡�KrO×�Uq³r����©�¶IKqK�µn}�K½°�VyK�K�¶¡½mL`�c�r·¾t×��¶/¡
�m´~O�n±³Knk�sK�V�L�K�N_´­�mL�­½��n�L�Ë��/�©��n/±³Knk�«r/¡�³�m´/_��Kn/�­�,

VyK��}¾j��­¾,n�K�rO½°�n�L��L²P­Ë�­�rPX�­�Kq���©È�n±Km��}¾j��­¾,n���������©K����,����� �
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¯K´/W�/¢®W�¨/�K�Uq³r/�¾°��¶/±�,m´/®±�UL/P[K�Kq
K�«n�½mL`�¯?�¸©K�V®¢g�LO�,L·È��L²W�qmÈ��³�µm´O

�³�N/_K³�n/±³Knk�r/O�¨/���¯?�«L/`±K�¶/¡�V�¥
mL/�­�sK½��/¢®W¾°�K½mL/`�©L/¢W¾���r/}È�V/yK��
È®±�«mr­�,È�n²±K´W�µKq�Kn·½V�Kq�O¾OLK�³�n/²/½°�
-VyK�KrOL²O½,°�ª���r·È�¢®W�¨�K��Kn�­�¶¡¾°�

¯?�¯L/z±K�0L�r/��L/·��n/±³Knk�sK�V/�L�K�¶/O�Kq�L·
�±�n/±³Knk�UL�/��LO�³�¶X}Kn±r/¾��L/²W�V/®¢gÈ�

�V/yK�°/¢®­�¶/¢ªO�,mqKn/±�m´/_³��/�©��/6�hW�Uq³r��rO
|½�¯Lz±K�krO�,L·È�q´­K×�¶¡�Kq�¯Lz±K��¶O�Kq�L·
msLz±��6�h­�,n��L²P­�rO�Kq��L�©K�Uq³r��«n�×�©m�³m¨/¾�
�-��©���krO���hW�«n�È�mL�­�½��L�©K��K°/½�

��� �

n�L��qLPX�K�ULP[KË�O��/�©/¾¯L�/}V/yK�µn��©m/¾¨�§³K�
N_´­���±��r��n±³Knk�sK�|X�L�K��L/O�³�µn}

ª����Lh©�¶O�¶d±?�V�¥È�q³r�×�­È�,n}LO�K/½°��V/yK
�sK�V�L�K�³�UmL�y�µKVy³K�¸­¾L�/·�L/­K�,n/²¡¾b�

�­��r}�¯L¥n²O¾��K�n±³Knk�,n²±KnO�m´k�¯m´O½mL/`�
K�LO½mL`�ª¢W¾���«sK´©�³¯?Kr/O�«sÅ��³r/}�,×�

m�q´/­K½r/¦×��«sÅ��³r/}�¶/¡Kr/O×��V/�L�K

�����
��

 

www.jpt.isca.ac.ir

 

§L
y

�
¬X
�·
�³�
V
z¾

O
,�

µq
L®
}

�
�§
³K

�
�È
SL¾
S

����,�
�qL
¸O

��
��

��

ʶ˨
ĖķʭŃ˨Ėńőŧ˨˨ľİŊ˨ ˨
�sK¶O�,µn±qL¦±�µL¦±�ª����Lh©È�­�L¸²WÈ�¯K´/W

n�L�Ë�Kq���©��¢®W�mqK´­�¶O�VPz±¾,°�K�«n�
P�¾f�VyK��K�¶O�VPz±½°�,mqK´­��­È�¯K´W��³�N/_K³�n/±³Knk�r/O�¨/���¯?�«L/`±K�¶/¡�V�¥

q³r�×�VyK-�¶O�¶±´®±�¯K´²�,�½/¢È�mL/�­�sK
©L¢W�m´_³�¯³nO�¶¡�VyK�f�K³¾���r}È

LO��n·�n±³Knk�sK��ªk�¯Lz±K�qm��L²WÈ�-VyK
VyK�N_K³�n±³Knk�rO�,n}LO����

mL�­�¶O�VPz±�L­K�½�K�¶¡���©L`½m�¯?
mt± ½�L®±,n½�K�«n�mL`½�¯?�hP4��L·È��±�n/±³Knk�UL�/��LO�³�¶X}Kn±

mqKn±��K�qm°½�©m�,mqK´­Èª¾��V/yK�°/¢®­�¶/¢ªO�,mqKn/±�m´/_³��/�©��/6�hW�Uq³r��rO
L®±�L�X�K�n±³Knk�V®¢gn½�L­s?�V¸_�¶O|½

mt±�n±³Knk�V�L�K ½�È­�²¡msLz±��6�h­�,n
­È�¯K´W�PW°¾¾�m´®±�����Åm�n�±¨½�n�L�Ë��-��©

©m�³m¨¾��´W�¶­KmK�qmf¾�n}�n²·K´k�µmKm��

�����Åm�n�±¨½�n�L�Ë���© 

V}p¥�¶d±L²c,�©m�³m¾¨�KrO×�n�L��qLPX�K�ULP[K
K½°�m´O�¶¡�«n��K½mL`�mL�­½��,��©�N_´­

¸©K�V®¢gÈ��L²W�qmÈ�VyK��� �
K�n�±�qm½°�­�§ÅnXyKÈ�¯K´W�ª����Lh©�¶O�¶d±?�V�¥

q´­K�n±³Knk�¶¡×�­sÅ�¶¡�KqÌ�½°X�L�q�sK�V�L�K�³�UmL�y�µK
Wq³r�È�c�r·�mqKn±¾t×��µn²O�¶¡½L��­��r}�¯L¥n²O

L®±½n���X�­�n±³Knk�V®¢gÈ��VyK¶¡�K�LO
K�L/­K�,n/²¡�¬·Kr��Kq�m´k�sK�V�L�K½mL/`�m�q´/­K
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±¾,n²Xz�·¾b�¶±´¥�±Æ���Uq³r�È�mqKn±��®ª¢X­�§ÅnXyK¾°�KrO×���L/�©K�M´/_³�UL/P[K
K½°�K�«n/��¶¡�VyK½mL/`�X�L/�K�sK�n/±³Knk��r/���/�±�N/_´­��L/�©K|�/­È�-m´/}�

©LgqmÈ�mL�­�r¥K�¶¡½���L�©K�qm�LkS���hW�]q¾Kn�,n²²¢±�r~O�­È�±K´W�°/6¢®­�q´/­K�L/O�n
�¢®W�¨�K�qm�rPX�­�q´­K¾°�±�¾r�V\�O�KP±¾L��³������V�L�K�Kq�n±³Knk²¡n���m´/_³�«n/��Kp©

mL�­½��,��©�©m�³�µm´/P±�n±³Knk�V�L�K�¨�K�qm��r����±�t¥r·/¾¨�/®ª¢X­�§³K¾°�
VyK�qLPX�K�¶±´¥r·�n�L���� �

®·�sK¾°�,³q�­�qm¾¯L�®ª¢X­¾°�}¾j��­¾n�r�W½f�­È�n²¡�K�¶¡½mL/`�mL/�­½���L/�©K�,
VyK�n±³Knk�«r¡�³�m´_�V¸_�sK�L¸²W��}¾j��­/¾,n���������/©K����,�����K/½°�UqL/P��/}¾j�

�­¾n�¶O�²}³qÈ�­�¯L~±È�n·m�¶¡�K½¯L~�«n��K½mL`��L�©K�Kq��Kn�­���±��r/��³�«n/��
V®¢g�n±³Knk�®±È�n±Km�³�Kp©�³×�{ÆW�­È�n²¡�rO�L²P­×�m´_�³�«r¡�Kq��L/�©K�m´_³�,
L®±�ULP[K½n�K�n�±�¶¡½°�±�L²P­¾t�­�°}³q�¶­KmK�qmÈ�´}m�� 

�±�qm©m�n¨¾�L²P­�rO�¶¡�«³m×�K�,V/yK�n±³Knk�«r¡�³�m´_°/½��¶/­n�­�³m�sK�§ÅnX/yK
¢~W¨¾�­È�m´}���©K��KmL`½�­sÅ�,�L�©KÌ�M�-V/yK�n±³Knk�¨���³�m´_��KmL/`½��«sK´/©

ª���M´_³�³�Uq³r��,¨���³�m´_È�mqKm��� �
�Uq³r��mq´­�qmL½�mqKm�m´_³�r�±��ÆXkK�,�L�©K�«n���/zO�UKqL/P��r·L�×qL¾��sK

ª¢X­®°¾���ªXl­�MK´OK�qm­Æ¡È�­�¯L~±È�n·m�K�¶¡¯L~½��¨ 6��W�«r/¡�³�m´_���N/_K³�Kq
®±È�n²±Km��}j¾��­,n¾���������©K����,��y�-n¾��Wr­,È��������,����Pªg�-,È�����,���������L/­K�,
XgÈ�K�,V/yK�N/_K³�n/±³Knk�r/O�«r¡�³�m´_�¶¡�m´}�¶X�¥�r¥K°/½���´/�l­�M´/_³
±L­sÈ���±L­�³��qL�­�¶¡�VyK�¸­¬�rW×�n}LO�¶X}Kn±�m´_³��LO�n/±³Knk�¨/���³�m´/_n/½�

m�UL���µKr®·×r¦½��±r¾�m´/}�¶X�r¥�r�±�qm�V®¢g���n/±³Knk�V/®¢g�V/yK�°/¢®­
L®±�L�X�Kn½�¶O�ª­K´��NPyÈ�L­s?�¯´c|½�¯Lz±K�q´­K�,L·×�mt±�N_´­�¶¡�Kq ½��¶/O�¯n}

K�,VyK�V�L�KmL`½�L®²±n½��°½KrOL²OL²P­�rO�,×�®±�,n/±³Knk�«r/¡�³�m´_È�/W¯K´��Uq³r/�
n�L�Ë�m´®±�ULP[K�Kq���©��� �
�±r¾�K°½�±KsLX�W��y´W�§L¢}KÈ��Kq���©��Kn�­�n±³Knk�VyK�°¢®­�¶¡�µn}�er�­

¶O�Xhª�­�NPyÈ�mr¦½�KmL`½��n²¢±�±KsL/X�W,È�����]�,�����,������/krO�,¯?�¶O�jyLS�qmÈ��sK
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´/_³�,n²/yrO�UmL�/y�¶/O�¯L¥n/²O�¶¡�mqKn/±�m

Vz¾s�-Kr½��¯L®·�V/}p¥�¶¡�q´���K°/½�±m,L/¾�
±�V�ªk�sK��r��³�VyK�¯LhX­K�³t¾�K°½�z­�qm�¯L¥n²O�¶¡�µm´Or¾��¯LhX­K

/zOqL¾�P�È/�¾�/krO�¶/¡�V/yKÈ��Kq�U³L�/}�µKq
L/­s?�,|½��V/®¢g�sqL/O��Kn/�­�¶/¡�¯L/hX­K�³

krO�§´�³�«n��qmÈ�¯Lz±K�n}LO�UmL�y�¶O�L·��� �
Åm�¶¡¨½�n�L��qLPX�K�rO�µn}�¶IKqKË��qL/PX�K�n�L����©

��

­�ULP[K�Kq��L�©K�Uq³r��«n��¶¡È�,n/²¡�K°/½��¶/O�¶/¡�V/yK
n�L���Kn�­�¶¡Ë�/©³�,n²Xz·���©È���/�hW�]qL/k�qm

ª���Uq³r��n±³Knk�rO�mqK´­È�­È�,n²X/}Km��N/_K³�n/±³Knk�r/O
m�-msLy��6�h­�]qLk�qm�Kq�©LgqÈ�/²c�n±³Knk�¶¡°¾�qL/¡×��«L/`±K�Kq

±�N/_K³�n/±³Knk�r/O��L�©K�«L`±K�0LyLyK�¶¡�n·mV/z¾���qm
K�«n/��,�/�©�Uq³r/��«n/��rOmL/`½�/krOÈ�mL/�­�½�

/�l}�,¶/±´®±�¯K´/²�È���r/¾�¦O�r/�±�qm�Kqn/½r¾��UÆ¢/~­�¶/¡
��m´}L½�XgÈ�O�sK°¾�m³rO��­�n±³KnkÈ�n±Km��r¥K

m�mL�X�K�,n²¡È²½�{K�´/�×�rW�/­È�m´/}���qL/PX�K�r/¥K
K�¶¡�VyK�N_K³�n±³Knk�rO°½�©L/­�UÆ¢~­�sK�Kq�mr�È�L/·qÈ½�

qm�,m´}�©LgÈ�¶/O�V/yK�°/¢®­�n/±³Knk�¶/¡��NP/y
/­Æ¡�N/X¡�qm�q³r}�ZhO�°®��qm�¯?�mqK´­�¶¡È��/zª��³È�/yqrOÈ�

n/±Kmr¦±�n²®W³r[�Kq�mr����sK°/½K�§L\­�¶X/ym�mn/�X­�mqK´/­�,L/·×��Kq
S��/�hW�]qLk�qm�³�n}LO���©Kn/¾��³�n/}LO�µmr/¢±
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��h­°¾�¶X�¥�r�L�­�·�n±Kb¾��²­È�K�qm°½�´/_³�,n²/yrO�UmL�/y�¶/O�¯L¥n/²O�¶¡
�±LOqÈ�LTª¥,È±L¦½��������,�������� �

­�r�±�¶O�L­KÈ�nyq�K°½�¨OL��jyLS�±�§´P�Vz¾
L­s?�¯L¢­|½�±�V�ªk�sK��r��³�VyK�¯LhX­K�³

L­s?�³|½�¦O�qKr�n/±r¾�K�qm�³°/½�/z­,r¾�/zO
t¥rOµn½�n²/yr±�UmL�/y�¶O�³��KrOL/²O°½L/­s?�,

­�,VyK�n±³KnkÈ�n±K´W�ª­L�È�yLyKÈ�krO�§´�³�«n��qm
K�LO°½��´WULh¾�­�°}³qÈ�m´}�Åm�¶¡
�L¡È�n²Xz·��� �

������krO��6�hW�«nÈ�mL�­�½����©��

È¢½�Åm�sK¨½�m×r¦½�­�ULP[K�Kq��L�©K�Uq³r��«n��¶¡
mn�X­�mqK´­�e´�³×�­�KqÈ�¬¾OL½�n�L���Kn�­�¶¡

SKn¾�µmr¢±�n±K��K�r¥K°½�ª���Uq³r��n±³Knk�rO�mqK´­
K�¶¡�m´O°½�mL�­�½�m�-msLy��6�h­�]qLk�qm�Kq

VyK�µmKn±��K°½�­�¯L~±�r­KÈ�±�N/_K³�n/±³Knk�r/O��L�©K�«L`±K�0LyLyK�¶¡�n·m
KL`²½�­È�¯K´W�rX¸O�V�¥°½�©m¨¾�K�«n/��,�/�©�Uq³r/��«n/��rO

¶O�-VyK�]qLk�qm���©�/�l}�,¶/±´®±�¯K´/²�
©L­È�m�mL�X�K�µn}�NPy�{KÈ²½�{K����¾
K°½�©L­�UÆ¢~­�sK�mr�È�L·qÈ½�SKn¾�m�mL�X�K�,n²¡

n�L�Ë�pTO�Kq���©,¬½r½�K�¶¡�VyK�N_K³�n±³Knk�rO
mt±�n±³Knk�V�L�K�¶O�LW�n~lO ½�rW�qm�,m´}

Xhª�­È�mr¦½��/­Æ¡�N/X¡�qm�q³r}�ZhO�°®��qm�¯?�mqK´­�¶¡
­È�m´}��b¾·�µL¥�°½K�n/±Kmr¦±�n²®W³r[�Kq�mr�
­È�¯K´W��L���Kn�­�¶¡�mr¡�er�nË�S��/�hW�]qLk�qm�³�n}LO���©
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K°½�¡Lg�r­KÈ�n�L��Uq³r��«n��sKË�VyK���©��S�ZgLP­�sK�¶d±L²c°¾~¾��,n/}�°/}³q
n�L�Ë�m�Vhª�­�r·�¶O���©È²½�®±��Æ�KÈ�m´}q´­K�¶O�L¸²W�¶¢ªO�,×�­��Æ�KÈ�m´}��¶/¡
r[K×�·rS�³�Knk�sK�V�L�K�qmt¾�n±qKm�µL²¥�sK��K�rO°½�­�wLyKÈ�K´W¯���Lh©�¶O�¶d±?�V�¥
ª��È�q³r��n±³Knk�¶O�VPz±×�È­�n}LOK�,°½��V/®¢g�³�Vhª�­��P��n±³Knk�¶¡�VyK

m�¶O��´Or­�f©L�­�,m´k°½�K�Kq�«mr­mL`½�L®±,n½�K�«n��qm�Vhª�­�VyK�°¢®­�L­KmL`½�
q´­K×�mt±�N_´­�¶¡�n}LO ½�¯n}�­�n±³Knk�¶OÈ�m´}��� �

K�¶O�U³L�X­�jyLS�³m�VyK�°¢®­°½�KmKr½�O¯L¾�yqrO�¶­KmK�qm�¶¡�m´}È�­È�´}n±�� �
���©³K°¾�lyLSÈ�K�qm�VyK�°¢®­�¶¡°½�O�¶�OKq¯L¾�r�±�,m´}Ì½���L/�©K�M´/_³�«n/�
�l}È�VyK��?½V�±LhPy� Þ6ÉKÈ�­Æ¡�qL[?�qmÈ�O�m´k°¾�®W��/�©��K´±Kt/¾¾��³�µn/}�¨/IL�

�L�©K�n²Xz·�n�X�­È�mt±�N_´­�0L�r��¶¡ ½�/�l}�¯n}È��n/±³Knk�V/�L�K�¶/O��L/k
­È�,m´}�³r�ª���UqÈ�mqKn±��K¯L~½�­È�n½´¥�K��g�§´�°½�/��©�L¸²W�¶¡�VyKÈ��N/_K³

mt±�Z�LO�¶¡�VyK ½�­�n±³Knk�V�L�K�¶O�«mr­�r\¡K�¯n}È�m´}���qm°½K��«L/`±K�,mqK´/­
s�-VyK�N_K³�n±³Knk�rO���©Kr½���qmr¾�K°½�ª¢W�,Uq´��¾��ZP��¯Lz±K�V�ªk�³�´�©

­È�m´}���l}�r¥K�L­KÈ�´¦On½�s³q�LO�¶¡×�L½�µL�q�OrX~¾�mt±�n/±³Knk�V/�L�K�¶/O /½�rW�
­È�,m´}�K�«L`±K°½�±�N_K³�n±³Knk�rO���©Vz¾s�-Kr½�/�l}��/�©�«n�È��V/®¢g�L/O
¸©KÈ��L²W�qmÈ�±Vz¾��r\¡K�f©L�­�mq´­�qm�L¸²WV½�¯Lz±K�­�L·È�¯K´W�K�«n��¶¡�V�¥mL/`½�
¯?��L²W�qm�n±³Knk�V®¢g�LO�L·È��VyK�±LhPy,È�����]�,������,��-����� 

�±�¶O�L­K­�rÈ�nyq�K�¶¡°/½�±�j/yLSt/¾�?qL/¡È½��L/¡È�mqKn/±�Kq��²¡��r/�n/¾��µL/¥r·
¯Lz±K�O´k�qL¡�L·È�X®�±�¶ª�L�ÆO�n±³Knk�,n²·m�«L`±KÈ�¯?�¶O�Kq��Lk�n·nO�L·��¯L/z±K��L·

n·L~­�LOË�k�,�Lk�V®�±�¯?Èª¾�ry�½�X±Ì`¾�­�Kq�m´/k��L/k�¨/®�È�n/²¾¾O�K�³°/½��r/­K
S¶Xy´¾�±³Knk�sK�V�L�K�«L`±K�¶O�Kq�¯L±?mt±�n ½�­È�n½L®±�­�q³m�¯L·L²¥�sK�³È�n½L®±���qm
K°½�K�,mq´­°½�ry�V®�±�½�±�rP_�N_´­t¾�®±È�m´}s�-Kr½��¶/¡�VyK�qLXl­�¯L²d®·�¯Lz±K

©³�,n·m�«L`±K�Kq�nO�qL¡È�¡ 6rh­�³�¨­L�È�r\¡K�¶¡�mqKm�m´_³V½�¯L/z±K��V®/y�¶/O�Kq�L·
­�Kr��n±³Knk�V�L�KÈ�n±K´k��K°½�­�Kq�mq´­È�¯K´W��©��Kn�­r\¡K��V½���´/±���©È��

©³�,Vz±KmÈ�K�0L²J®�­°½�S��6�hW�]qLk�qm�r­KKn¾�­�Kp/©�-VyK�µmr¢±È�¯K´/W��«L/`±K�V/�¥
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t¾�®±�N_K³È�n}LO��� �
|½�K°/½��´/±��L/�©K�«L/`±K�«n/��¶/¡�V/yKÈ�
�L²WÈ�©Lgqm�-VyKÈ�¶±�¶¡�K�L¸²WmL`½�K°½���L�©K

/¸©K�V/®¢g�V/yK�°¢®­�¶¢ªOÈ�L®±�L/�X�Kn/½��L/W
«mr­��K�KqmL`½�O�«mr­�LW�n²¢±rX~¾�L­s?|½�n±´/}��

­sÅ�³�VyKÌ�L­s?|½�·L¥È�K°½�K�n±³Knk�¶¡�Vy
È�XkK�LO�VyK�°¢®­qL¾�mKs?�³×�mKqKË�´k,|½�

�,�´/��§L/\­�qm��´/±��/�©È��/�X�­È��µL/¥r·�¶/¡�V/yK
X®�±�¶ª�L�ÆO�n±³Knk�,n²·m�«L`±KÈ�¯?�¶O�Kq��Lk��n·nO�L·�sKr½�K°½�

­�n/±³Knk�V/�L�K�¶O�«mr­�r\¡K�¯n}È�m´/}��L/­K�,°½n/O��¶/¡��L/h©
Vly�×rW�,n½L®±�°½K����©È�´/±��KqmL/`½K��µmr/¢±
È�K�L­K�,VyK°½�c�0L­³t©�Vhª�­×t/¾�±V/z¾�
 ½��n²¡�/�L�nË��/�©�·L/¥�¶/¢ªO�,È��UL/�³K
|½�Xly�³È�­�qKr�È�n·m�K�qm�³°½�z­r¾��°/¢®­

n±´}�q³m�n±³Knk�V�L�K�sK�� �
±�¶©tX�­�sKt¾�­sÅ�¶¡�µn}�er�­Ì��«n/��,�/�©�M´_³

¯?�¶O�jyLS�qm�³�VyK�¯KqL¢·L²¥�³�qL�¡�m´_³�krOÈ�/®ª¢X­�sK°¾�/²c�r/�L�­°¾��j/yLS
yr±�qLP_K�ng�¶O�¶¡�VyKµn¾�XkK�³qL¾��L/O�¯L¥n²OÈ�

­�r�±�¶O�L­KÈ�nyq�K°/½�ª¢/~­�j/yLSÈ��¨/g�Kq
V/®�±�¯L/z±K�¶/O�¯mKm�ª/�L�ÆO�L·�V/�L�K�sK�n/�O�¶
¶O�Wq´�È��qm�³�n²/yr±�qL/P_K�n/g�¶O�¶¡�n²}LO

n±´/~±�r�L/¡�«mr/­�r/\¡K��KrOL/²O°½K�m´/_³�«n/��,°/½�
¯?�M´_³�«n��sK�VyK�L·��� �

°½�O�¶�OKq¯L¾�K�m´}°½��qm�0L/��K³�r/¥K�¶/¡�V/yK
¯Lz±K�K�,m´/}�n±³Knk�V�L�K�¶O�L·mL/`½�¯?��L/·
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�L�©KÈ�r\¡K�Vhª�­��OL�­�¶¡V½�±�VyKt¾
?�§ÅnXyK½V�±LhPy� Þ6ÉKÈ�r�±�rOÌ½�´k|½

�r\¡K���©V½�«mr­��¸©K�V®¢g�LOÈ��qm�L²W
�´±È�¸©K�V®¢g�LOÈ��L²W�qmÈ�±,Vz¾�/¸©K�V/®¢g�V/yK�°¢®­�¶¢ªO
krOÈ��´±��L�©K�sKÈ��r\¡K���©V½�«mr­
L­s?|½�±�«mr­t¾�­sÅÌ�¸©K�V®¢gÈ�­sÅ�³�VyK
c×t¾�K�KqmL`½�¶O�¶¡�n²¡��yK³Ì�krO�,¯?È

n±´/}�q³m�n±³Knk�V�L�K�sK���,�´/��§L/\­�qm
¯Lz±K�O´k�qL¡�L·È�X®�±�¶ª�L�ÆO�n±³Knk�,n²·m�«L`±K

mt±�N_´­�qL¡½ �­�n/±³Knk�V/�L�K�¶O�«mr­�r\¡K�¯n}
�n±³KnkÈ­�n·K´k��Kq�«mr­|½L­s?�Vly
VyK��KmL`½�m�f©L�­È²½�­sÅÌ�¸©K�V®¢gÈ

¯Lz±K�r\¡K�¶¡�mt±�n±³Knk�V�L�K�¶O�Kq�L· ½
c×t¾�¯Lz±K�¶¡�VyK�z­�qm�Kq�L·r¾�L­s?|½

s�mKr�K�VyK×mL½�n±´}�q³m�n±³Knk�V�L�K�sK
�±r¾�K°½�krO��y´W�§L¢}KÈ�±�¶©tX�­�sK

¯?�¶O�jyLS�qm�³�VyK�¯KqL¢·L²¥�³�qL�¡�m´_³
¶X�¥�Wq´��qm���©�M´_³�¶¡�n±KÈ�yr±�qLP_K�ng�¶O�¶¡�VyK
�n±L®O�±LOqÈ�LTª¥,È±L¦½�������/��,����-������

®±È�n²¡s�-Kr½���´/��§L/\­�qm�¶/d±L²c�V/®�±
n±³Knk��¸©K��L�©K�,n}�°}³qÈ�­È�n±K´W�¶O

�°¾��¶®·�¶¡�n±´}�N_´­�§LgL/½�n±´/~±�r�L/¡�«mr/­�r/\¡K
mL�­�½��´±���©,È�¡LgÈ�¯?�M´_³�«n��sK
���m�jyLS×r¦½�K�qm�VyK�°¢®­�¶¡°½

K°½�K�,mqK´­mL`½�mt±�NPy���© ½�¯n}�¯Lz±K

http://www.jpt.isca.ac.ir
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VyK�N_K³�n±³Knk�rO��¶X¢±�L­K�K×�K�mqKm�m´_³�¶¡°½�¯L/z±K�¶¡�VyK�l/~W�¯K´/W�L·�¾�
n±qKn±�Kq���©��Kn�­��¯Lz±K�­�L¸²W�L·È�n²±K´W�´¦On²½�q��L/�©K�0LWq³r/��n±³KnkK�KmL/`½�

­È�,n²¡�K�L­K°½�c�¶c���©��Kn�­�¶¡×t¾�®·�,VyK¶~¾�L½�zO�qm×qL¾�n¸��sK�mqK´­�sKË�
VyK�]qLk�¯Lz±K�¨����m³n/h­�¯L/z±K�¨/��V½�×L·�K�³�mqKm�Kq�m´/k�¶/O��´/�l­°/½�

m³nh­V½�L·�­�NPyÈ�m´}�®·¶~¾�L½�zO�qm×qL¾��§L/��K�¶/O��/_Kq�n/±K´X±�¯L/z±K�,mqK´/­�sK
¸©KÈ����¶c�¶¡�n²¡�U³L��ªÈ�ª���¶c�³���©��Kn�­È�VyK���©�«n���Kn�­�� 

­�qm¯L//¾�r//�L�­,°½�?//½V�mK´//_� Þ6ÉK×�//ª­?È�//krO�qm�¶//¡�n//±n�X�­È��¨//\­�mqK´//­�sK
­�¯Lz±K�¨���,V\�O�Uq³r�È�n±K´W�l~W�¾�K�¶¡�n·m°½��L/­K�,V/yK��/�©��Kn�­�qL¡

m�mqK´­�qmr¦½�®±�¯Lz±K�¨��È�n±K´W�K�¶¡�n®¸�O°½��VyK���©��Kn�­�qL¡L/½�¶/±��?�¶/d±
��K³���©�,VyK�N_K³�n±³Knk�sK�{q³n�È�l/~W�N/zg�¶/O���©�¶±�,VyK¾�³�L/­��

�Kq�¶c�r·�Kp©¡±KnO���©�L­�¶¾®±�,¬È�V/yK�N/_K³�n/±³Knk�sK�{q³n��¶¡�V�¥�m´}��
�mK´_×�ª­?,È��������,������� �

K�L­K°½�r�±¶½�VyK�¶_K´­�m´k�¶O��´�l­�UÆ¢~­�LO�¬·��z¡�r¥KÈ�´¦On/½��¨/��
W�¯K´W�t¥r·�¯Lz±Kl~�¾�mL�­�½�m�,mqKn±�Kq���©r¦½�®±È�¯K´W�n�L��UKr®[�¶O��_KqË�

s�-V�¥�°ly���©Kr½�l~W�¯K´W�¯Lz±K�¨���¾�mL�­�½�mqKn/±�Kq���©��/�Kr±��/�h­È�
K�¶O�¬·°½�KmKr½�­�µqL}KÈ�n²²¡�n/�L��r¥K�¶¡Ë��U´/P[�«L/�­�¶/O�r�L/±�L/¸²W�Kq��/�©��/�K³��
±KnO,¬¾�mr/¦½�®±�t/¥r·È�¯K´/W�l/~W�¾�/krO�¶/¡�mKmÈ�/��K³��/�©��Kn/�­�,q´/­KÈ��³
x�±�r­ÅK×�K�³�n²Xz·°½�m�µn�L�r¦½�·b¾�µr®[�K×��mqKn±��Kr±,È��������,������� �

?�L­K½V�mK´_� Þ6ÉK×�K�r¢²­°/½�±n²X/z¾�/krO�qm�¶/¡È�­�¯L/z±K�¨/���,mqK´/­�sKÈ�n/±K´W�
l~W�¾�ª���¶c�¶¡�n·mÈ�K�-V/yK���©��Kn�­¯L/~½�ª¡�r/¢²­V/¾�K°/½�/ª����KqmKÈ�
n²Xz·��­�r�±�¶OÈ�n/yq�K°/½�±�j/yLSt/¾�®±�¨/g�Kq�¨¢/~­È�n/²¡s�-Kr/½�/ª���¯L/®·È��¶/¡
l~W�¾�­È�n·m�n�L���Kn�­�V\�O�Uq³r�Ë�l~W�¨���¯L®·�,VyK���©�¾�­È�n·m�

§L\­�¶¡�L·×�S°¾~¾�±t¾�n�L���Kn�­Ë�n²X/z·���©��m�UqL/P��¶/O,r/¦½���¨/OL��Uq´/��³m
VyK�er���� �
�©K��z¡�r¥KÈ�´¦On½�n�L�Ë�[�«L�­�¶O�r�L±�L¸²W���©L±K´W�¯Lz±K�¨���³�VyK�U´PÈ½�

http://www.jpt.isca.ac.ir
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/WKr®[�L/O�°l/yÈ�/®ª¢X­�¶/¡°¾�Kr/O×�K°/½�µn/�L���
/®ª¢X­��r/�°¾�K°/½��¯L/¢­K�,UL/P[K�«L/�­�qm�¶/¡�V/yK
®·�¶O�³�mqKm�m´_³���©°¾�mn�X­�UKr®[�V¸_×�Kr/O�Kq×�K°/½��¨/�K
o�qm�µr�L}K�sK¨½�¶X�¥���©�ZhO�L±K´W�¯Lz±K�¨���¶¡�n±KÈ½�

/ª��È�®±�KqÈ�¯K´/W��V/z±Km�N/_K³�n/±³Knk�r/O
}¶�¾�K°½�¶X/z±Km�UL/P[K�«L�­�¶O�r�L±�Kq�µn�L���n±K

�½����©­È�n±K´W�K�M´_³°½�mL/�­�½��Kq��¶/O
��VPz±�n±³Knk�¶O��n·m�y´�,È��������,�������� �

WKr®[�¶O�VPz±���©È�®ª¢X­�¶¡°¾�µmr®}rO��¶/O�r�L/±�,n±K
l/~W�¯K´/W�¯L/z±K�¨���¾�n/±K�,mqK°/½��¨¢/~­

�½�mL�­�³�½�mr¦½�/ª���¯L®·�-mqKn±�m´_³È�
,n±Km�§L\­�¬·�¨���¯L®·�L/·×�S°¾/~¾���Kn/�­�Kq
×qL¾�mr/¡�µmL�XyK�¶±L¥³m���sK�µmL�X/yK�Uq´/��qm

±�«´ª�­�³�µn}Vz¾�krO�qm�KrcÈ�/ª���¬/¢g�mqK´/­È�
­�¶X}Kp¥�qL²¡È�m´}��� �

È�n/�L���Kn�­�Kq�q´­KË�­��/�©È�n/±Km��qm�³
Kn/¾�µmr¢±�n/±K��X±qm,¶/`¾�KmL/`½�mL/�­�½���/�©

È�K�m´/}�er/�­�VyK�°¢®­�¶¡°/½��¶/¡�V/yK
P±K�V//\�O�M´//_³�¯´//cL//¾��//y´�,È��������,������«³t//©�,

�,�³�³�µn�³�Uq³r�n¾��/y´�,È��������,������,
�«L//­K�Uq³r//��,�//}j¾��­,n//¾��������M����,����,

����,���-�����`g�³V¾��L®_K��®�L/¡,È�OÈ����,L/W�����
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mL�­��~¡�½�K�,mqKn/±�Kq��/�©°/½�/WKr®[�L/O�°l/y
µmr®}rO�s�-mqKm���L²W�,n±KKr/½�/®ª¢X­��r/�

l~W�¾�mL�­�½�®·�¶O�³�mqKm�m´_³���©
µmr®}rO�n±K��·²d®°¾�krOÈ�o�qm�µr�L}K�sK

mL�­��~¡�½�·�Kp©�³�mqKn±�Kq���©b¾�/ª��
�sKq,×��������,�������®ª¢X­�,jyLS�qm°¾�}

µn}�r¡pX­�³�l~W�LO�¨���¶¡�n±K�¾�mL�­�½
L²�­×��Uq³r�ª���«L ±̀KÈ�¯?��rW�fP��³��

M��z¡�r¥KÈ�´¦On½�n�L�Ë�WKr®[�¶O�VPz±���©
m�mqK´­�¶O�VPz±�³�VyK�ULP[K�«L�­r¦½�l/~W�¯K´/W�¯L/z±K�¨��

­�er�­È�m´}�·�¶¡b¾��r�È�O°¾�K°½�mL�­�½
­���©��Kn�­�Kq�V\�O�Uq³r��¶¡È�,n±Km

­���©È�n±Km��K�qmL`²½�®±È�¯K´W��­�sK×qL¾
�­qL¾�K�,¶±L¥³m°½�O�,µn�L�È�qL¾�­�±�«´ª�­�³�µn}

­�µmr®}�rPX�­È�m´}�m�mqK´­�qm�³r¦½�­�¶X}Kp¥�qL²¡
KrOL²O°½�­È�¯K´W�krO�¯Lz±K�¨���,V�¥È

�°¾�K�§Lg°½�mL�­�½�S���hW�]qLk�qmKn/¾
mqKn±�Uq³r���� �

ʷ˨
ĖķʭŃ˨āùĚ˙ćŧ˨˨ľİŊ˨ ˨
O�LOÈ�qLPX�K�n�L��°Xz±KmË�©³K�,��©°¾�©KDyÈ

/®ª¢X­°¾�//}¶�¾�//�ªXl­�mqK´//­È�P±K�V//\�O�M´//_³�¯´//c
P±K�V®��L¾��­�°OK¬\¾�±KrhO,È��������,������,

Kn//XOK�«Å?�°//z 4gÈ½��//Pªg,È��������,������«L//­K�Uq³r//��,
Å³�Uq³r�V½���¶¾��mK´_×�ª­?,È���������,
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¶O�Kq�n�L��UKr®[�¯K´²�Ë�µmr®}rO���©�n±K��?L½�­sÅÌ�n�L��°Xz±KmrPX�­L±Ë�©K���°½��VyK
m�¶¡r¦½�q³r��³�«sÅ�Kq��´��q´­K×�±Kn±.¬¾� �

­�r�±�¶OÈ�nyq�yqrOÈ� W�WKr®[� WÈ�KrO�¶¡×�n/�L�Ë�µmr®/}rO��/�©�±�,n±Kn/²­sL¾�
ª 6��­�§L`­È�VyK��O�,µn±qL¦±�µL¦±�sK�L­KrX~¾��¯L~Wq³r��L­K�,n±qKm�Uq³r���´��mqK´­

}L±È�n�L��sKË�±���©,Vz¾�K�¶¢ªO°½��q´­KL½�K�«sK´©�³t_ª¢W�¨��¾�n/�L��UKr/®[�sK�³Ë�
¢®W°¾��n²Xz·L½�K°½�ª���fP��³�°zg�wLyK�rO�¶¡,È�¯?�Uq³r��­�ULP[K�L·È�m´}��� �

S�ZgLP­�qm°¾~¾��´Wf¾�mKm¬½�®ª¢X­�¶¡°¾�},¶�¾�ª/�K�Kq��/�©È�/¢®W�r/O�n/IKs°¾�
­È�n²±Km��K¯L~½�ª¡�m´_³�sK�n�O�n±n�X�­Ì¾�Kr}�½�­sK´©�³È�K�N_´­�¶¡mL/`½��r/O�Uqn/�

­�V�L�KÈ�m´}��¢®W�¨�K°¾�­�er�­���©�ZhO�,È�mmr¥��mL/�­�m´_³�¯³nO�½�¨/�K�
¢®W,°¾�±�°¢®­�n±³Knk�sK�V�L�K-Vz¾�mL�­�m´_³�¯³nO�L­K�½��V/�L�K�¯L/¢­K�,��©

�mqKm�m´_³�n±³Knk�sK��6 ªg,È���������,���-������­KmK�qm�¶d±L²cÌ��n/·K´k�°/}³q�ZgLP­
krO�,n}È�µmr®}�«sK´©�KrO�µn}×�n�L�Ë�K³qm�,��©¢®W�¨�K�UKr®[���°¾�n²Xz·��� �
krOÈ�mr¦½�n�L��UKr®[�sKË�±���©t¾�/ª���fP/��³�°/zg�¨/�K�¶/O�mL²X/yK�LOÈ��UL/P[K

­È�±´}n��n�L��¶XP©KË�±���©t¾�ª���fP��³�°zg�¨�K�rO�� 6r�X­È�VyK���°/}³q�¶­KmK�qm�L­K
ª���fP��³�°zg�¨�K�¶O�mL²XyK�LO�¶¡�n}�n·K´k,È�±�¯³n/OsL/¾�p/S�¶/O{r½�n/�L�Ë���/�©

­È�¯K´W�krOÈ�q³r��Kq��´��q´­K�sK×�Vz±Km��� �
¶O�¯´²¡K��m�q´��¾�­��´��mqK´­�mqK³È�¬½´}�yqrO�LWÈ�¾²¡er/�­�UKr/®[�¶¡�¬��µn/}

Kr//O×�n//�L�Ë��n²X//z·�V//yqm��//�©L//½�¶//±��//WKr®[È�K�qm�¶//¡°//½�//yqrO�¶//©L�­È�­È�n±´//}�� �
UqLP��sK�n±K�� �
ʴ˨
ĂĈĸý˨ûŘċŗ˨ʲ®ª¢X­°¾�}¶�¾�P±K�V\�OL¾�n�L���Kn�­�KqË�Km���©�r/·�¯´c�³�¶Xz±
��©È�­�N_K³�n±³Knk�rO�KqÈ�,n²±Km�¦±KrO¶Xl¾�¯n}�S¯KrP­L¾�q³r��Kq×�­È�n²±Km���µL/¦±�sK
K,¯L~½���©�Vª��P±K�V\�O�¯m´OL¾�K°½�P±K�V\�O�¶¡�VyKL/¾�©L/¢W�qm��/�©�r/O�¨®X/~­�¾�

ª��È��VyK�y´�,È��������,�������©L¢W�sK�q´�²­�¾�ª��,È�q´­K×��¯L/z±K�¨���¶¡�n²Xz·
¶O�²WL¸È½�¯?�°z 4g�l~W�Kq�L·�¾�­È�n·mO´k�¨\­�-È�qKnX±L­K�,V©Kn�,×�L�³×��³�µn�³�¶O

������®ª¢X­°¾�}¶�¾�­È�n²½´¥�K�sK°½�©L¢W�V¸_�¾��r}È�©L¢W�qm���©�¾�ª��È��n²X/z·
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©L/¢W�«L/`±K�¶/O�¯Lz±K�¾�/ª��È�·L/²­��r/W�³È�
��� 

P±K�V\�OL¾�K�sK°½�q³r/��³�«sÅ�V/¸_×��¶/¡�V/yK
K�,n/²¡��/~¡�Kq�m´/k�UmL�/y�µKq�r/~O°/½��Kq�§ÅnX/yK

P±K�V\�O�,Uq´�L¾�/¢®W�¨/�K�wLyK�rO°¾��µn/}�¶X/z±Km
­�L/�X�KÈ�n/²¡�cr·�n/±³Knk�¶/¡×t/¾�Kr/O�¶/¡�Kq×�� �
q³r�×�¸­�VyKL/6 ¾�K�³�msL/y°/½�/�OqÈ�n/�L��¶/OË�

P±K�V\�O�,��©L¾�K�sK�Kq°½�q³r��V¸_×�©L/¢W�¶¡�n±KnO�¾�
�¾�/ª��È�­È�,n±´/}�KO�§ÅnX/yK�¨/�È�qL/PX�K�
mKm¬½·�,b¾�Wq³r�È��n/±³Knk�¶/¡�mqKn/±�m´_³
L®±-n½�¶/O�r¥K��mq´/­�qm��r�È/¢½�©L/¢W�sK�¾�
hP4��,n}LO�¶X}Kn±�m´_³È�gL±�sKÌ¾�VyK�¶X�r¦±�Uq´��n±³Knk��� �

z�W�µ³r¥�³m�¶O¬¾�­È�n±´}��� �
È½�¯?�/­��qm�Kq�L·È�n/²¡���«n/��¶/O�¶/_´W�L/O
��r//}È�·b¾�¶//±´¥�//ª���Uq³r//�È�qKn//±�³�m� �

�V/®¢g�L/O�mqK´/­L/½�/WKo�UL�/�È�mr/¦½��n/±³Knk� �

®±��qm��r/}�¯³nO�Kq�L·È�,n/²¡�ª¢W�/¾��r/}È�
¢®W�¨�K�¶O�¶¢ªO�,mqKn±���©°¾�­rOÈ�mmr¥��� �

®ª¢X­�mKr­�¶¡�m´}�er�­°¾�/¢®W�¨�K�sK°¾��0L�r/�
�¨­L}�0LyLyK�³�VyK�r­K�r·×�K�«n/��¶/¡mL/`½�

��®±È�mmr¥��� �
°¾�K��Æk°½�­�¯L~±�Kq�r�±È�n·ms�-Kr½�K¯L~½�
�¯?�¯³n/O�¶/¡��°/¢®­�n/±³Knk�sK�V/�L�K�L/·
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©L¢W�rO�VP�K´­�m´_³�LO�¶¡�¾��r},È�©L/¢W�«L/`±K�¶/O�¯Lz±K
ª��È�mt± ½�rW�­È�m´}���6 ªg,È��������,����

z¡�r¥K�,µn±qL¦±�r�±�¶OÈ�´¦On½�P±K�V\�O
P±K�V\�O�¯³nOL¾�±�°/¢®­V/z¾�K�,n/²¡��/~¡�Kq�m´/k�UmL�/y�µKq�r/~O

­È�¯K´W�K�qm�L­K�-Vz±Km�rPX�­°½�P±K�V\�O�,Uq´�
n�L��¶±�,VyKË���©��W�¨/�K/¢®°¾�­�L/�X�K

³�UmL�y�³�¯Lz±K�V�L�K�¶O�§´�³×�q³r�
mqKn±���©��� �

z¡�r¥K�L­KÈ�n�L���P�Ë�P±K�V\�O�,��©
�r}È�mt±�N_´­ ½�©L/¢W�«L`±K�¶O�¯n}�¾
­È�-m´}�sKr½��´W�ÆP��¶¡�q´��¯L®·f¾�mKm

©L¢W�¾�ª��È�©L¢W�LO�Kq�¾��r}È�¡BWn¾�L®±
ª��,È�ª¢W�¾��r}È�hP4��,n}LO�¶X}Kn±�m´_³

X±¶`¾��¯?©L¢W�¶¡�¾��r}È�z�W�µ³r¥�³m�¶O
�©K��©L¢W�mq´­�qmÈ�¾�¶O�¨���¶¡�L¸²WÈ½

­L®WV//¾�n//�L�Ë��//�©�ª¢W�m´//_³�,�//¾�
ª¢W�m´_³�«n��/¾��r/}È�K�qm°/½��V/®¢g�L/O�mqK´/­

��L²WÈ�n±mqK��� �
M��©L¢W�¶O�VPz±È�¾�¯?�¯Lz±K�¶¡�®±��qm��r/}�¯³nO�Kq�L·

K�L­K�,mqKm�Uq³r�°½��OqÈ�n�L��¶OË�¢®W�¨�K�¶O�¶¢ªO�,mqKn±���©
K�VyK�°¢®­°½�K�qm�§L¢}KL`²½�®ª¢X­�mKr­�¶¡�m´}�er�­

q´­K�³�¨���,Uqn��m´_³×�K�sK°½�Vym��¨­L}�0LyLyK�³�VyK
m´}�Knk�sK�V�L�K�¯L¢­K�«n��N_´­�¯?��

­�jyLS�qmÈ�¬¾½´¥�®ª¢X­�UKqLP��0Å³K°¾
r�Wf½�µm´®±�q´­K�n±K×��±r¾�ª¢W�¨�K�¾�
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±,Vz¾�o¨½�¢®W�¨�K¾°�­�qKr�È�mr¾¥�n�L��³Ë�ª�K���©È�ª¢W�rO�nIKs�/¾��L/¸²W�³�V/yK
mqK´­�¨­L}×�­È�m´}��m´_³�LO�¶¡L½�¯?�m´/_³�«n���m´/_³�V/�L�K�¯L/¢­K�¯L/²d®·�L/·

�mqKm��,mKn�­�¨�L��������,�������K°½�r�W�/½�­�¯L/~±È�n/·m�K�mKr/­�¶/¡¯L/~½�/¢®W�sK,°¾�
q´­K�m´_³�0L�r�×��±r¾�±�¨���³�Uqn�Vz¾�� 

±L[�0L¾�Oz¡��r��rÈ�¢®W�¨�K�sK�mKr­�¶¡�msq³�qKr�K°¾�V/�L�K�qKt/OK�³�Uqn/��L¸²W�,
Ly�¨­L}�³�VyK�n±³Knk�sK½q´­K�r×�¯?�¯³nO�¶¡�±�°/¢®­�n/±³Knk�sK�V/�L�K�L/·V/z¾�

��±r¾�¦±KrO°Xl¾�P±KL¾��®±È�m´/}�K�³°/½�n/�L��L/O�q´/­KË�­�UL/P[K��/�©È�n±´/}���j/yLS�qm
­È�¯K´W�Xg�V�¥È�K��P�°½���r��­�¶/XP©K�¶¡/�´W��OL/�ULh¾�K�¨/�K�,�´/�°/½���r/�

±�µn±qL¦±�§´P��mq´­V/z¾�/��©�L/¸²W�,È��,n/}LP±�°/¢®­�n/±³Knk�V/�L�K�¯?�¯³n/O�¶/¡
ª���M´_³È��O�³�mqKmÌ¾�mL�­�½�·���©b¾�¶±´¥�ª���Uq³r�È�n±qKn±��� �

ʵ˨
þőù˨Ă˙ĨķʭŞ˨ʲr®[Ë�m×r¦½�KrO�¶¡×�n�L�Ë�O���©¯L¾�K�µn}°/½�/­sÅ�¶/¡�V/yKÌ�
¸©K���©È�K°½�S�¶¡�VyKL¾rP­Ņ�µn/²²¡r6�²X­�r/­K�¶±´¥r·�sK�K×���¨/IKoq�¨/\­��Æ/kK�qm
�ÆkKÈ�L½�±L®z_��ª 3k�qmÈ�O�¨\­×qL®¾���rO�³�«Kp_L½�X/zS�³�L/±s�¨\­�VPz±È�mKn/_K��

s�-n}LO�µ 6t²­Kr½�K°½�­�NPy�q´­KÈ�n±´}�S�§´/��«mr­rP­L/¾Ņ�pT±�Kq¶/X�r½�t/`�­�¶/O�³Ë��³K
n²²¢±�µL¦±��KrOL²O°½¡LS�,È�SrP­L¾Ņ�K�sK°½�­K�L�©K�sK�,q´È�mt±�N_´­�¶¡�VyK ½��¯n}

­�³�n±³Knk�V�L�K�¶O�«mr­¨¾�Pª�È�­�³K�¶O�L·�¯?È�m´}��­�°OK¬\¾�±KrhO,È��������,������� 

­�r�±�¶OÈ�nyq�ª����Lh©�¶O�V®���¶cr¥È�q³r�×�K�L­K�,VyK°½�/}L±�Uq³r/�È�
n�L��sKË�±���©,Vz¾�/ª���fP/��³�°/zg�¨/�K�¶/O�¶/_´W�L/O�¶¢ªOÈ�­È�¯K´/W�/¥K�V/�¥�r

SrP­L¾Ņ�mrW�qLcm�«mr­�,n}LP±�«´��­n½�´¦XyKq�qmÈ½�L_�³µL¦½�¸©KÈ�SrP­L¾�­È�n±´}��³
®·�sK°¾�/ª���fP/��³�°/zg�¨�K�°X�¥�r�±qm�LO�,³q,È�/¸©K�V/®¢gÈ�/�X�­È��V®/��
VyK��O�sK�V®��×qL®¾�L·×�Ur�±�¦±Kt¾��±r¾�±�«Kp_�³��rOt¾�L/²P­�r/O×�/¸©K�V/®¢gÈ�
¨OL��VyK�er���©mÈª¾�®ª¢X­�¶¡°¾�}¾¶��P±K�V®���«³t©�rOL¾�K�sK°½�µm´®±�er�­�q´­K��n±K

K°½�ÆXOK�Uq´��qm�¶¡�VyK×�S¯KrP­L¾�K�¶O°½�O×qL®¾�,L·�S�sK�0L­´®��«mr­rP­L¾��¯L²l/y�³
³×�³q×�¯Kmr¥�³�UKt`�­�¶O�³�µn}×�®±�r�±È�n²²¢�K��­�°OK¬\¾�/±KrhOÈ�,�������,��������qm
K²½±�L`t¾�L²P­�rO×�ª���fP��³�°zgÈ�­È�¯K´W�²c°¾�S�r/¥K�¶¡�mr¡�§ÅnXyK¯KrP­L/¾�K�sK°/½�
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³q�¯L/~±L²ly�³×�¯Kmr/¥�­È�n±´/}�K�³°/½��´/±È�
/¸©K�V®¢g�LO�³�µm´OÈ��L/²WÈ�mqKm��KrOL/²O°½K�qm�V®/���,°/½�
È�±�³�V/yK�UL/P[K�¨/OL�×sL/¾�¶/O�n/�L��er/�Ë�

�³�³�n�³�¶O�¨®��¶¡n¾��VyK�N_K³L/½�/O�,¶/±°¾�
®ª¢X­°¾��³�³�n/�³�¶O�¨®��¶©tX�­n/¾��N/_K³�Kq
�³�¶O�¨®��n±n�X�­n¾�q³r/�×�±V/z¾��K�sK��qL/��L/­K°/½��¶/¡
r¦½�K°½��³�³�µn/�³�¨/�K�¶¡�VyKn/¾��?�¯mKmL/½�
°¾�©n�¶¾�n�L��¶O�mL²XyK�LOË��¨/�K�n±n�X�­���©

s�-VyKKr½�K°½��³�V~¸O�¶O�Kq�«mr­�n±³Knk�¶¡
�³�¬²/¸_n/¾�­È�,n/·m�­�N/_´­È�m´/}��¶/O�«mr/­

�������,������� 

­�ULP[K�fP��³�°zg�¨�K�LOÈ�±�³�m´/}×sL/¾��¶/O
¢g�n/±³Knk�§L��K�¶¡¶/±L®¾�Kn/k�,V/yKÈ½��¨/�K�¶/¡

X±L®/��V/yK�«sÅ�,µm´/®±È�/ª®�È�±�Kqt/¾�XkK�qmqL/¾�
mL`½�·rS�³�f©L/��§L®�Kt/¾��V/ym�¶/O�¯L/·L²¥�sK

n�L��¶OË���©��­È�¯K´W��µn/�³�m´/_³�Uq³r�

°¾�/},¶�¾��L/·mqmÈ½��L/O�m´/k�r/®��qm�mr/��¶/¡
¯?�¶/O�¶¡�VyK��L�hXyK�NPy�¶O��L/·��L�hX/yK�«Å?È��­È�n/²½´¥�� �

�mr��m´k�¶O�¶¡�VyKL½�m¯Kr¦½�­È�nyq��®ª¢X­°¾�/}¶�¾�K°/½���/�±
X�­�³�n±KK�n/±n�°/½��V/yK��/�©��Kn/�­�,�/�±�/Pªg,È�

��OqÈ�n�L��¶OË�mqKn/±��/�©��L/²P­×�/®ª¢X­°¾�
��L²­�NPy�¶O�L·mqmÈ�K�¶¡�VyK°½��VyK�f�K³�L­K�,n±qKm�L·mqm
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O×qL®¾�L·��sK�«mr­�,n²}LP±�¯´�­¯L~½K�³q�¯L/~±L²ly�³
P±K�V\�O�sK��r����±L¾�/¸©K�V®¢g�LO�³�µm´O

±�mqK´­t¾�ª���fP��³�°zg��r���Lh©�LOÈ
±���©Vz¾��� �
ʶ˨
ķŗ˨ŗ˨Ėķŗ˨ŌŗĜŊĖŞʲ�K�mq´­�qm°½��³�³�n�³�¶O�¨®��¶¡
®ª¢X­°¾�©n�¶¾��ÆXkK�mqKm�m´_³�r�±��®ª¢X­

­È�,n²±Km�®ª¢X­�L­K°¾�}¶�¾��³�¶O�¨®��n±n�X�­
¶O�¨®���³n¾��VyK�N_K³L½�ªJz­�,¶±Ì�mr¦½

ª���Uq³r�È��mqKmL½�K�qm�.¶±L`²½�®ª¢X­°¾
�³�³�µn�³n¾ª®��,¯mKmÈ�q³r��³�«sÅ×�s�-VyK

V®�±�L·×�MKp/��¶/O�³�µn�³�¯?�·L×��³�¬²/¸_
mt±�n±³Knk�V�L�K ½�rW��n±´}�y´�,È�����

­�r�±�¶OÈ�nyq��³�³�µn�³�«³t©n¾�±t¾�­�ULP[K�fP��³�°zg�¨�K�LO
n�L�Ë�±���©Vz¾��K�¶O�¶_´W�LO°½�¢g�n/±³Knk�§L��K�¶¡
ª¢W�¾�KrO�Kq×��yr~W�r~O�UmL�½�X±L®/��V/yK�«sÅ�,µm´/®±

¯Lz±K�¦±K�LW�n·m�qKr��L·t¾�Ë��L¡È�KrO×�KmL`½
?n½��¸©K�V®¢g�¶O�mL²XyK�LOÈ��±�¯³nOsL¾�n�L��¶O

�³�³n¾�mr¡�ULP[K�Kq�� 

ʷ˨
ĖĄýù˨Ōťí˨ŐĠďˏùäŰ˨ʲ®ª¢X­�µL¦±�sK°¾
¯?�­�¶_K´­�L·È�m´}�L½�¯?�¶/O�¶¡�VyK��L�hXyK�NPy�¶O
L½�K°½���±�NPy�¶O�¶¡È��mr��m´k�¶O�¶¡�VyK

KnXOK�«Å?�°z 4g�Vª��KqÈ½�¶X/z±Km�X�­�³�n±K
�������,������� 

­�r�±�¶OÈ�nyq�KnXOK�«Å?�°z 4gÈ½�·b¾�
K°½�O´k�¶¡�VyKÈ�K°½���L²­�NPy�¶O�L·mqm
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X��²­�r·�¶¡È�±���©Vz¾��L/²�­�¶/O�¶/XP©K×�´/�©×�­È�¯K´/W�r/·�/��±È���/�©��Kn/�­�Kq
K�L­K�,Vz±Km°½��OqÈ�L²�­�¶O×�gÆ��KÈ��mt± ½��sK�¯n/}q³m�³�Kn/k�V/�L�K�¶/O�¯n}

��­V¾��mqKn±���sK°¾/®·�±�³qt/¾�/®ª¢X­°¾�È/ª��¬�q�°/½K�mL/�­�m´/_³�¶/¡�½��Kq��/�©
q³r�×�¶Xz±Km�KnXOK�«Å?�m´_³�L­K�,È½�¶Xz±Kn±�N_K³�Kq��m´/_³�V/¸_�¶O�0L�r��¶¢ªO�,n±K
krOÈ��,��L²­¯?��M´k�Kq�L·È­�n²±Km��� �
X±¶`¾�K°½�­�r�±�¶O�¶¡È�nyq�/zO×qL¾�/WKr®[�sKÈ�Kr/O�¶/¡×�n/�L�Ë�O��/�©¯L/¾��,µn/}� �

ª���§´�K�¶O�mL²XyK�LOÈ�mr/¦½�¨/OL��Kr/O�³�n²X/z·�UL/P[K×�¯?�UL/P[K�±�L/·×sL/¾�n/�L��¶/OË�� �
±���©Vz¾��� �

ŔČŞĄő˨ãĚŞá˨ ˨

È­�Vym�¶O�r½s�^½LX±�,�´��ULh¾�´W�³�¨½Åm�Ì�gÆ­�LO�n½?��� �
 ¯?�«L`±K�¯³nO�¶¡�×q´­K��¨/�K�×L/²P­�r/O�,Vz¾±�°¢®­�n±³Knk�V�L�K�¯L¢­K�L·

n±qKm�Uq³r��°¾¢®W�����©�Ën�L�sK��¶ª®_�×q´­K�VyK�V/�L�K�¶/¡�n/±³Knk�L/O
¯?�«n��L½�m´_³�L·�VyK�°¢®­�� 

 �,mqKn±�m´_³���©�Ën�L��qLPX�K�rO�Èª¾©m�b¾·ÈXg��,È/¸©K�¯L/hX­K�¨\­�×mqK´­�qm
È¸©K�V®¢g�×L�X�­,�����©�m´_³�«n�«Æ/¡�¬/ª��ÈgÆ��K�×L²�­�¶O��V/yK��

È­�¶¡�VyK�°½K���©�Uq³r��«n��rO�r¦½m�n·L}���/�©�sK�×mL½s��½mL�­�¯K´W
µmr¢±�Kn¾S��6�hW�¶¡�V�r¥�r�±�qm�Kq�n±K�� 

 ÈO�m´_³�LO��³�n�³�Uq³r��,L¾P±K�V\�O�Uq³r��r¾�±�×q´­K�,��©�Ën�L��×qLPX�K
�³�V®���,n¾�³����È­�Kq�P­�rO�¯K´W�UL/P[K�È/ª���r/¦½m�§´�K�×L²r/¡�°/½K�qm�³�m

mqK´­�Vz¾±���©�Ën�L��¶O�×sL¾±��� �
� �� �
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ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

ŦƅƣƹŤ�ƿťƋƹ��]����U³r¾O��r¢�©K�qKm� 

ƁƒťƲƾƹŤ�ŸƅƎ��]����¬���È�q��½r}�� 

ǄɕƲƭ�ŭɔʭǇ��¬���­DzyÌ�>KryK� 

ƫƄťƣƾƹŤ�ŧɔƅƲŮ��¬���×mL¸©K� 

���ƀŤƅƨƾƹŤ�ƬƨƏȕ��È±LhP/y�r/��_�UL/�¾ª�W���¬/���

ƁɕƺƲůƹŤ�ǀƽ�ƃƲǂƾƹŤ��]����¬���­Dzyº�È­ÆyÅK�r~²©K�� 

�¶­L²ª��ƄťƟůǁŤ�,��-����,����-���� 

¯L®���×sKr©K�qKm�� 

V/­L­K�M´_³�³���©���¶­L²ª/��ƄťƨƟůǁŤ�,���/��,��

ͳƹʭƁůƊŤ�ƁɔťƲƢ��]����¬���~±r_L·�r�� 

ɕƽʮ΋ƹŤ�ƁƢŤǈƲƹŤū��¬���­DzyÌ��mL��«L­Kņ�� 

�¬���­DzyÌ��mL��«L­Kņ�� 

ǀɕƨƨɕƺƲƣƹŤ�ŹɕƨƨũƲůƹŤ�Ǉ�ǀɕƨƨƋŻůƹŤ�ͳƨƨƭ���¬//����«L//­K�¶//zy´­

zyº�È­ÆyÅK�r~²©K� 

��¬���®©KDn¾�®©K�j¾~ª©�È®©L�©K�r®W�� 

ū��¬���®©KDn¾�®©K�j¾~ª©�È®©L�©K�r®W�� 

ƀťƓůƱʭŤ��U³r¾O��qKm�>K´�ÅK�� 

Ƹ̍ƓŻƾƹŤ�ƑɕſƺŮ��U³r¾O��qKm�>K´�ÅK�� 

ƀťƲůƢʭŤ�ƁɔƅŷŮ��¬���È­ÆyK�UL�¾ªPW�rX�m�� 
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ĶýʭŒŎ˨ĂğĚŖĿ

� �
�� «r¢­�°O�n®h­�,q´�²­�°OK�����������ŦƅƣƹŤ�ƿťƋƹ
�� °½n©Kn�y�,È±KsLX�W�����������ƁƒťƲƾƹŤ�ŸƅƎ
�� � Þ6ÉKnP��,Èª­?�×mK´_����������ǄɕƲƭ�ŭɔʭǇ
�� eÆ�©K´OK�,ÈPªg�����������ƫƄťƣƾƹŤ�ŧɔƅƲŮ
�� È6ªg,�r/ 6̧ �­�°/O��/y´½�°O�°zg��������

­DzyÌ��mL��«L­Kņ� 

�� ×sKq�È�®g°½n©Kn½ny�,�����������ƁɕƺƲůƹŤ�ǀƽ�ƃƲǂƾƹŤ
�� n¾y�,×sKrk°zh­����������n�L�Ë���©���¶­L²ª��
�� °½n©Krl��,×sKq�����������ƸƓŻƾƹŤ��¯L®�
�� Èª��,È±L¦½LTª¥�È±LOq����������n�L�Ë�V/­L­K�M´_³�³���©

���-���� 

��� �,È±L¦½LTª¥�È±LOq�Èª�����������ͳƹʭƁůƊŤ�ƁɔťƲƢ
��� Èª��,È±L¦½LTª¥�È±LOq�����������ɕƽʮ΋ƹŤ�ƁƢŤǈƲƹŤ
��� r��_�,È±LhPy����������ŬťɕǆƹʭŤ��]����
��� r//��_�,È±LhP//y�����������ƹťƨƨƊƄū�ǀɕƨƨɕƺƲƣƹŤ�ŹɕƨƨũƲůƹŤ�Ǉ�ǀɕƨƨƋŻůƹŤ�ͳƨƨƭ

�mL�ņ�� 

��� È�Wr­�n¾y�����������ƅɕžƃƹŤŪ��¬���­Dzy
��� n¾�­�j¾}����������©K���ŬʭťƲƾƹŤ�ƸŢŤǇŤ
��� n¾�­�j¾}��������M���ɔƀťƲůƢʭŤ�ŭȖǂƹŤū�
��� °zg�°O�n®h­�,Èy´������������ƀťƓůƱʭŤ
��� °½n©Kr¾�±�,Èy´������������Ƹ̍ƓŻƾƹŤ�ƑɕſƺŮ
��� °½n©Kr¾�±�,Èy´������������ƀťƲůƢʭŤ�ƁɔƅŷŮ
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��� m´/®h­�,ÈX/~ªO�È/�qKs�-r/¾­K�,×´²������������UL/P[K�qm�¯?�mrOqL/¡�³��/�©�¯L/·rO�n/�±
V­L­K�Uq³r���­L²ª��Ì�ƀǈƢǈƽ�ƯƅƏƽ�,�������,����-���� 

��� mKn�­�¨�L������������ƀťƎƄŤ�ǀɕũƹťƛƹŤ��¬���±LlOLX¡�UKqL~X±KÌ�½?V�È~�r­� Þ6ÉK�� 

��� n®gK�°O�¨¾ªk�,×n¾·Kr������������ǀɕƣƹŤ��]����¬���Ur`·�� 

��� ¨¾�L®yK�°O� Þ6ÉKnyK�,È®�L¡���ÈO�LW���ƠťǂƲƹŤ�ƬƏȕ��¯Kr¸W��×sKr¾}�r~±�� 

��� n¾®g�,È®½r¡����������±K´ksLOÈ�mL�X±K×�©mKÌ�n�L��¯L�©Ll­�³�¯L��K´­Ë��Z/gLP­�qm��/�©
Æ¡­È��ƏɔƁǁŤȻ�ǀɔǈǁ�ͳǂɔƀ�,��������,����-��� 

��� r�L±�,×sKr¾}�«qL¢­����������ƷǈƒʭŤ�ƄŤǈǁŤ��¬¾�²W�³�¶¾¸W��Èyn��n®gK���¬���yqn­Ì��«L/­K
ÈOK�°O�Èª��N©L�ņ�� 

��� ¬//yL�©K´OK�,È//®��×Ksr//¾­�����������ƨƨƾ΋ŻƾƹŤ�ǀɕǁŤǈƨƨƲƹŤū��]����ÈO��N//X¢©K�>L//¾gK�qKm�,L//_
¾­ÆyÅKº�� 

��� n®h­�°O�n®gK�,È�Kr±�×n¸­�����������ƻťɔʭŤ�ƁŢŤǈƢ��¯Kr¸W��UL�¾ªPW�rX�m�UKqL~X±K�� 
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