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�� {Y�M�½Z¬¬v»�Á�{Y�§Y���Ê¸Ì�ve���¬»�É�f¯{�,|��Y�Ê�ZÀ��Z¯�,Ê�ZÀ��Z¯�����,d»|/y�¶/v»�½Z»�Z��,Ê¸Ì�ve�Äf��

Ê¿Z»�Z��Ê°Ì¿Á�f°·Y�d�a�,�Â�¯,�Æ��� �
�� [Ô����t�����,��,�����,ÄÌ¼¸��Ã�Âu�,Ê¸Ì�ve�Äf�Ê°Ì¿Á�f°·Y�d�a�,�Â�¯�,�Æ��,ÄÌ¼¸��Ä��|»�� �

Ä·Z¬»��ZfyZ����z]�¶»Z��\Ìe�e�Ä]�|ËZ]�Ä·Z¬»�Ä¿|]�|�Z]�¶Ë}�ÉZÅ�� �
���-½YÂÀ���
���Ê��Z§�Ã|Ì°q���Â�Â»�¾ÌÌ^e�Ä·Z�»�lËZf¿�,�Á��,¥|Å�,µYÂ��-��
���Ä»|¬»���ªÌ¬ve�ÄÀÌ�Ìa�,Ä·Z�»�¦Ë� e�¶»Z���Ê/�Ì¸´¿Y�Á�Ê��Z§�Y�,������¶/Ì·{�Á��ÅÁ�/a�¹Z/n¿Y�c�Á�/��Á�d/Ì¼Å

Ä·Z¬»��Â�Â»�½{Â]|Ë|m�-��
���Ê¸�Y�Ä¿|]��huZ^»�¶Ì¸ve�Á�tÌ�Âe�-��
���ÄnÌf¿��É�Ì³�Ã|À�ËÂ¿�¶Ì¸ve�Á�hv]�-� �
����°�e�Á��Ë|¬e��z]��Ê»�{ZÆÀ�Ìa�Ä��R»��Y�{Â��¾Ì»Pe�Á��Z°¼Å�ÉZÅ���{Â/��Ã{�/]�¹Z¿��ÅÁ�a�Äm{Â]��Z^f�Y�Ã|ÀÀ¯����Y

¿Y��{�ÉÂv¿�Ä]�Ä¯�É{Y�§YÄf�Y{��¬¿�Ä�Â]�»��ÅÁ�a�¹Zn��ºÅY�/§�Á�ÄÌÆe��{�ZË�,��������Ô/e��Z/Ì¿�{�Â/»�cZ/¿Z°»Y�½{Â/¼¿
Ã{Â¼¿���������Ã|Ì/�¯�d/¼u��Ä/·Z¬»�ºÌ/�Àe�Á�Ê/���]��{�ÉÂ/v¿�Ä/]�Ä/¯�É{Y�§Y��Y��Ì¿�Á�|¿Y�������Á�Ê¿Y{�|/«�,¹Z/¿��/¯}�Z/]�,|/¿Y
�Zb��{Â��É�Y�³��½Z»�Z���Y��Ân»�\�¯�Ê»��¯}�Ê¿Y{�|«�ÉY�]�ZÆ¿M�¹Z¿�Ä¯�É{Y�§Y�ZË�ZÅ��-d�Y�Ê»Y�·Y�,|¿Â��

����]ZÀ»���Á�Ê��Z§��]ZÀ»�Ì£Ê¸�Y�½Z]���]�ÃÁÔ��Ê��Z§�Ä]�|ËZ]�,��½Z/]���Ê/�Ì¸´¿Y���/Ì¿�Ä/¼m�e����ÃÂÌ/��Z/]�Á�Ã|/����Ä/»Z¿
APA��ËY�ËÁ���z]��Y�| ]�Á�]ZÀ»�d��Æ§�½YÂÀ��¶Ë}�,References�|¿Â��k�{���� �

{ZÀf�Y��Á��ÊÅ{��APA����]Z/À»�d��Æ§�Á�¾f»�½Á�{�cZ�Zm�Y�,�ËÂ¿Za�k�{���Ê/»�����®/ÀÌ·�Ä/¯�|/�Z]
�ÄË��¿�Ä¿Z»Z���{�½M�¶ËZ§�{Â¸¿Y{�½Z³|À�ËÂ¿�ÉZ¼ÀÅY���Ê»�{ÂmÂ»�|�Z]��� �

www.jpt.isca.ac.ir��www.jpt.isca.ac.ir



�ŦƃžƿƦťʦŞƫƶ��
� � 

�ſŝ�žƘƻƶ�ƽƶʧƛ�ŞŢƓŞŢƓɌɍ� �Ǒ��
˨ ˨ōğʭŃ˨ŏʭēĚă˨˨

ƀɍͲͤ�ŽŹ�ưǁƋŝ�ƽƫƦ�ƶŞƶŝͤ� �ǌǌ��
˨ ˨ĠďĖ˙ĐŎŞŐ˨ʭŀħäŰ˨˨

ŉƽŜƔŸŧ�ǁƌŧɍŠ�ɍŞ�ŏƂƺŝŽǁƳŧ��

ƺŞŢƶͤ�žƘƺɋ�ͲƇɎŞŢɌɍ�Źɍƻͤ� �Ǐǋ��
˨ ˨ĠďĖ˙ĐŎŞŐ˨ĚŀĴŎã˨˨

ɍŹžͲ�ƗǀɎƽƧ�ŝžțɍƽƺŞ�ƽš�ŝɍƸŞƷ��

�ƶŞƶŝɎƽ�Şŧ�Ƹžƪ�ƵŰƻǤ�ƽš�Ƹő� �ǒǊ��
˨ ˨ĸğŞˬĖ˨āùĕʭğ˨Řþőã˨˨

ȳ�źƺǀŝźŷ�ŽŹ�ƴʧȎ�ƶŞƶŝɎƽ� �ǊǊǍ��

˨ ˨ĚþÝù˨ŌùŘŃù˨ğʭýĚÝä˨˨

�ǀ�źƫƺ�ŽŞŢŨƛŝ�źƛŞƪȳ�ƥƔƲ� �Ǌǌǒ��

˨ ˨ğŞĖ˨Ěýʭċ˨ŘğŘŎã˨ĕùę˨˨

ƄƧŧɎžɋ�ŽŹ�ƦžƜƶͤ�ǀ�ŢŧɎɎƹ��
ŽǁŜŧļɋ�ųǁŧɎź�ƻšɎƸŞ�žƫŧɍŠ� �ǊǏǋ��

ʭīę˨łď˨ˬʭŒÏ˨	˨˨ʭīęĖ˙ĐŎ˨ōČőù˨ĵʭĸģ˨˨

���
��

 

 

§L
y

�
¬X
�·
�³�
V
z¾

O
,�

µq
L®
}

�
�¬
¢½

�
�È
SL¾
S

����,�
�qL
¸O

��
��

��

� �
� �
� �

� �� �
� �ƃŽžšͤ�ŽŞŢŨƛŝɋ�ŹǁšƸ�ƴǁƳƛ�ƺŞƄƺŝͤ�

˨ ˨

� �źƫƺɋ�žš�ŽŞȎǀſŞƃ�ƚƪŝǀ�ŝžțɌɍ�ƦŞŨƶɎƀ
˨ ˨

� �ŉƽŜƔŸŧ
� �ŧʧƶŔŧͤ�ŽŹ�ƺŞŢƶ

˨ ˨

� �ǀŽɍŹžͲ
� �ǀ�ƆƻȎŝǀ�Şƾɋ�ƥƳŨŸƶ�ƸŞƷƳȏŨƶ�

˨ ˨

� �ƳŴŧɎƳͤ�ŽŞŧɍŸͤ�ſŝ�ƵƳƛ�ŽŞȜƺŝɋ�ŹŝŽŝȳ
˨ ˨

� �ƃŽžšͤ�
˨ ˨

� �ƈƾǀȃǤͤ�ƺőžƪ�ͤ��ƄƧŧ
� �ŽǁŜŧ

˨ ˨ĕùŘċ˨ùŰőùŗĚä˨	˨˨ʭīę

� � 

� �

www.jpt.isca.ac.ir��www.jpt.isca.ac.ir



� �
� �
� �
 

Research Article 

A Consideration of the Constructed Character of Human 
Sciences in the View of ʿAllâma Ṭabâṭabâʾî 

Ghasem Tarkhan
1

 

Received: 17/03/2021 Accepted: 27/05/2021 

Abstract 
How does ʿAllâma Ṭabâṭabâʾî define human sciences? It has been claimed that 

he treated human sciences as constructed (iʿtibârî) and practical sciences. In 

this article, I examine constructed meanings, and deploying the library method 

in collecting data and adopting the descriptive-analytic method in inferences, I 

scrutinize the above claim. I believe that ʿAllâma Ṭabâṭabâʾî does not put forward 

an explicit definition of human sciences. What he says in his theory of construc-

tions (iʿtibâriyyât) does not have to do with sciences as systematic pieces of 

knowledge. Nevertheless, I seek to examine his view of whether fields of study and 

propositions of human sciences are real or constructed in terms of two senses of 

construction: the general and specific senses. A scrutiny of ʿAllâma Ṭabâṭabâʾî�s 

remarks suggests that there are serious challenges before any attribution of the 

following views to ʿAllâma Ṭabâṭabâʾî: the construction of all Western sciences, 

treatment of each science as a science through a compromise or agreement by 

experts, practical sciences not being constructed and their restriction to conven-

tional sciences, and treatment of sciences such as ethics and law as constructed. 

Keywords 
Human sciences, constructed sciences, genuine perceptions, theory of con-

structions, ʿAllâma Ṭabâṭabâʾî. 
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ɋŽŞŢŨƛŝ�ͤƃŽžš�ɌɍŞŢƓŞŢƓ�ƽƶʧƛ�žƘƻƶ�ſŝ�ͤƺŞƄƺŝ�ƴǁƳƛ�ƸŹǁš
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VyK�µmKm�qKr��ÈyqrO�mq´��r/��È±L/z±K�«´/ª���/½r�W�qm�¶/Æ��r/�±�¶¡�VyK�q³LO�°½K�rO�µn±qL¦±
Vz¾±��½r�±�qm�¶Æ��¶d±?Ì�È·L¥?�×L/²��¶O�«´ª��¶O�r�L±�VyK�µmq³?�UL½qLPX�K

qL//Oqm�¯L//~½K�µL¥n//½m�V//yK�µn//}�{Æ//W�§L//g�°¾//��qm
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mr¾¥�qKr��×³L¡K³��mL²X/yK�¶/¡�mqKm�V/½L¢g�¯?�sK�È½LP�LP��¶Æ��¯L²ly�qm��¾�nW
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½r�±�er�Ì�ZhO�sL�?r/y�È½L/P�LP��¶/Æ��×´y�sK�×qLPX�K�UL¡KqmK��qm�×mn/�X�×L/·

VyK�µn}�¯Kn²®~½n±K�°¾O-�ª®_�sKÌ�?�ZgLP�°½K�«´/ª��sK�¯L/~½K�mKr/�L/½?�¶/¡�V/yK�¯
È�L½?�³�VyK�Èª®��«´ª��¯L®·�×qLPX�K�.Vz±Km�È±Lz±K�«´ª��¯L®·�Kq�Èª®��«´ª��¯K´W� �

²¾~¾S�¶O�È·L¦±�LOÌ�È�qm�ZhO�°½K��¶/¡�V/yK�¯?�¯Kn²®/~½n±K�sK�ÈkrO�È�ªW�¶¡�¬¾OL½
KqmK¡P�W� ½�ÇqLPX�K�UL/¾n_�r/½�¬/ª��sK�n/½g�L¢V/z¾±�È/ª®��V/®�³��¨L/}�¶/cr¥K
gK¢«L,�y�³��ÆkK¾È�VyL�m´},��0Å³K�L/ 6K�K�m³n/g�¶/O�m³n/h/½±�«´/ª��°¾/²Km�³�V/zÌ�
y³¾��È�¨L}�Kq�×rW�m´}�³�±L[¾�0L�o�qm½�Æ/kK�N©L��¯?�¨,�On/W¾§t/²�r,�y¾�³�V/yL����
O¾È®±�¯L�m´}��KqmK�¯K´²��VhW�È½LP�LP��ÇL�?�¶d±?¡¶X�¥�ÇqLPX�K�UL��¬/ª��j²/y�sK�,n±K

VyK�Çr�±��m�UqLP��¶O½¦r,�K½K�qm�¯L~/½�hW�¶/O�ML/O�°/¾�g�³�B/~²�qm��¾gK�V/�/¢�«L
¶XkKmrS�Èª®��n±K��K�qm½gK�sK�mKr�L`²¢gK��r��,Èª®��«L¢y�³�È�ÆkK�«L¾±�ÈyL¾V/z-�
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VyK�µmKm�qKr��¯?�ÇL_��_³�¯L¾IL�/z�´y�¶/O�¶/Æ��¶/¡�VyK�¯?�¬·�n½n_�¬¾z�W�°½K�¶
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�ÆkK,�Kr}�³�MKm?½�X���OLW��¾VyK�¯Ls�UL���zª��qmÌ�n_½�0LyLyK�,n��L/O�V�OL��¬ª�
x�±�È®±�¶Xz±Km�rÅK�n_�µL¦±�°½K�qm�³�m´}/½n,�L/z±Km�¯½�0L�r/��r/¦�±�r�L/±¾V/z-�ªO/¢�¶

VyK�� 6r�X��K�LO½�VyL²P�°¡n_�¬ª��¶½P��¬ª��sK� 6¬�K�,n¾�V/�/½�¬/ª��³�È±L/z±K�¬/ª��L
±�VOL[��´�´�¶O�,È�L®X_K¾�VyK��ª�X�È®©L��¶O�³�mqKn±�ÇsL¡c�¶®·�¶/¾�W�qm�¯?�t/¾¾�r

K�qm�m´k�¬·�r~O�³�VyK�§ 6́ hW�³½�W�°¾¾r}�r ½�km�³¾VyK�¨��K�qm½�W�,�/�³�°/¾¢ �
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z�W�¬·�Èª®��³�Çr�±�¶O�ÈXg¾È®±�¬�¡n²²�� �
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/z�W�ÇqLPX�K�³�È�¾�¬/¡µmr��n/±K/¡´¦O�¶½�g�¬/ª��n/²¾�³�È/�
qLPX�K�r/O�¨®X/~�Kq�ÇqL/PX�K�¬/ª��0L/½L[�UL�X�³�V/O/¾�L/W�¶X/z±Km�r

Kr}��ÆXkK�¶O�³�¯Ls�UL½�Kr�_��¾L½�X�È�L®X_K�³�È¾È�r��,m´}
m�³�¶�zª��sK��L�m�ULn���½r��°½K�sK�³�VyK�UL½�¬·Kr/��Kq�°¡n/±mr��

×qLPX�K�UL¡KqmK���³�UL½qLPX�K��µL¦±�¨OL��qm�,�¯Kmn/`X
È�×qL//PX�K�Kq�È//�¾P��È//Xg�«´//ª���n²X//z±Km� //±���,×q³Km�����,� �

�È/ª®��«´/ª��¯L/®·�È±L/z±K�«´ª��È½LP�LP��¶Æ��mt±�VyK�µn}�L�mK
¯Lz±K�×mKqK�×L·qLX�q�rO�¬¡Lg�Èª¡�n�K´��³�°¾±K´���~¡�³�¶�©L��¶O�¶¡����sK

È�È�L®X_K�×L·mL¸±�³��OK³q�³��³��¾/�´W�L/O�¶¡�n±sKmrS
¶X/yK´k�³�V¾·L�¶O�¶_´W��V/½L¸±�qm�,¯L/z±K�×´/²��³�×mL/�×L·

�½nO�³�ÈgÆ�K�,×n¾½BW�sK�¬�K����UmL�/y�³�§L®¡�¶O�×³�¯n±Lyq�q´�²�¶O
�¶/¡�n²X/z·�ÈWKqL/PX�K�¯L/®·��/½r�W�°/½K�qm�n�K

È�m´/_³�¶/O�m´/k��/OK³q�³�L·qLX�q�«L`±K�È¦±´¦c�³�ÈgKr��q´�²�¶O�L·�n/±q³?��
È��l~�t¾±��,¯Lz±K�×mKqK�×L·qLX�q�sK�ZhO�¶¡�n²¡

È¢½t¾��È½L·��È±L/z±K�«´/ª���´/�´�,n±KÈ®±�qKr/��n/±r¾¥��
//�¾g�sK�¯L//z±K�¯n//O�eqK´//_�³�L//��K�È¢½u´//©´½t¾��mr//¢ª®��q´//�Ì��È±L//z±K�«´//ª�

�¶XkL//y�È�L//®X_K�¯L//z±K�Ì//XkKmrS�³��È¥n//±s�Ì//`¾X±�³�L·
È®±�È�ªW�¯Lz±K�¨���0L®¾�Xz�n²cr·�³q��¨/���§´/�h�³�¶/`¾X±�,n±´}

qL¾zO��´�´�³�n±K×�|·³vS�sK��¨¾¢/~W�Kq�È±L/z±K�«´ª��×L·
������ �

�¶/Æ��¶/O�³�§L/P±m�È/krO�qL/[?�qm�×r/¦½m�´/h±�¶/O�L·
�{³q�sK�µmL�X//yK�L/O�V/yK�µmr/¡�{Æ/W�r//�Lg�qLX/}´±�,n/}�µmKm��L/_qK�t/¾±�È½L/P�LP�

È�¾�´W�{³q�³�UL�Æ�K�×q³?mr¥�qm�×K�/��¨/�K�,µL¥n/½m�]LX²X/yK�qm�Èª¾ªhW
�0LyLyK�L½?�¶¡�n·m�¯L~±�³�n²¡�ÈyqrO�Kq�L�mK�°½K�È��L/�m�¨OL��È½L·mL²XyK�°¾²c��³�n/}LO
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�0Å 6³K�¶Æ���g�¶O�Kq�¬ª�¾/z�W�ÇqLPX�K�³�È�
VyK�VOL[�È±L·rO-�±L[¾qLPX�K�r/O�¨®X/~�Kq�ÇqL/PX�K�¬/ª��0L

´¦O½�X��LO�¶d±?�n²¾Kr}��ÆXkK�¶O�³�¯Ls�UL
qLPX�K�sK�È~lO½m�³�¶�zª��sK��L�m�ULn���½r��°½K�sK�³�VyK�UL

�eÆ��K�µL¦±�°½K�qm�°½KrOL²O�×qLPX�K�UL¡KqmK
//®·�¶//¡�V//yK�µn//}�¯L//¾OÌ�È�×qL//PX�K�Kq�È//�¾P��È//Xg�«´//ª�

���������������� �
r¦½m�È½´y�sK,��È/ª®��«´/ª��¯L/®·�È±L/z±K�«´ª��È½LP�LP��¶Æ��mt±�VyK�µn}�L�mK

�VyK¯Lz±K�×mKqK�×L·qLX�q�rO�¬¡Lg�Èª¡�n�K´��³�°¾±K´���~¡�³�¶�©L��¶O�¶¡
¡�V¸_�¯?È±Lz±K�¶�n±K���È�È�L®X_K�×L·mL¸±�³��OK³q�³
¯?�ÈOL½sqK��LO�t¾±�³�L·¶X/yK´k�³�V¾·L�¶O�¶_´W
ÈWKt½´`W����½nO�³�ÈgÆ�K�,×n¾½BW�sK�¬�K

È�qmL��|O´ª��n²½L®±��´��sK�m´���¶/¡�n²X/z·�ÈWKqL/PX�K�¯L/®·��/½r�W�°/½K�qm�n�K
¯Lz±K�È�m´/_³�¶/O�m´/k��/OK³q�³�L·qLX�q�«L`±K�È¦±´¦c�³�ÈgKr��q´�²�¶O�L·
�n¾��È±Lz±K�¶¡�V¸_�¯?�sK�n±K��È��l~�t¾±

�¯?�sK�V¡rg�0L�r��¶¡�V¸_�È¢½t¾��È½L·
°¾®·�//�¾g�sK�¯L//z±K�¯n//O�eqK´//_�³�L//��K�È¢½u´//©´½t¾��mr//¢ª®��q´//�
]qLk�n//±K��L//·mL¸±�³��//OK³q×��¶XkL//y�È�L//®X_K

È�L®X_K�°½KsK�-n±K�È®±�È�ªW�¯Lz±K�¨���0L®¾�Xz�n²cr·�³q
qLPX�K�³�È±Lz±KÈ�L®X_K�UK�qL¾zO��´�´�³�n±K

È��n²·m��,×r¾�±r¾�³�×n_Ly����]�,����,���

°½K�¶¡�L`±?�sK�¨¾ªhW�sK�¶±´¥��¶/Æ��¶/O�³�§L/P±m�È/krO�qL/[?�qm�×r/¦½m�´/h±�¶/O�L·
�{³q�sK�µmL�X//yK�L/O�V/yK�µmr/¡�{Æ/W�r//�Lg�qLX/}´±�,n/}�µmKm��L/_qK�t/¾±�È½L/P�LP�

¶±LlOLX¡�È�¾�´W�{³q�³�UL�Æ�K�×q³?mr¥�qm�×K
�0LyLyK�L½?�¶¡�n·m�¯L~±�³�n²¡�ÈyqrO�Kq�L�mK�°½K

http://www.jpt.isca.ac.ir
http://www.jpt.isca.ac.ir
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Uq´��r·�qm,��µn/±qL¦±�.×qL/PX�K�«´/ª��L/½�Vz±Km�È�¾�g�«´ª��n½LO�Kq�È±Lz±K�«´ª��L½?
r[K�°½K�«L®WK�sK�xS¯Kr¥���h�sK�×qLX}´±�¶O�,�È±Kmt½�ML²_�¶½L��/zª��¯K´/²��L/O�«n/�Ì�

�¶/X�¥�j/yLS�µn/}mL½�|yrS�¶O�§L®_K�Uq´��¶O�¶¡�V�L½�Vym�È½LP�LP��¶Æ��ÈyL¾y
VyK��È�,r[K�°½K�sK�µmL�XyK�°®��µL¥n/½m�er/��³��L/_�µL/¦±�sK�×qKmq´krO�¯K´W��×L·

¯?�¶/O�VPz±�Èª¾��W�jyLS�³��ªXl�±�°¾/²d®·�³�L/·VPz��È±L/��sK� /½�r/·�L/O�È`²/y
�sK�Kq�r/¦½m�|/yrS�³m�N/©L��qm�¶ªJ/z�°/½K�r/¦½m�mL/�OK�¶/O�¶/_´W�V/½L¸±�qm�³�×qLPX�K

mr®}rO�r[K�°½K�UKsL¾XK�� �
�×qL/PX�K�×L/²��sK�È²/}³q�r½´/�W�§L/®_K�¶/O�n²cr·�VyK�×q³r��t¾c�r·�sK�|¾S

m´}�¶IKqK���ËuK³�×KrO�×qLPX�K��VyK�µn}�r¡o�L²��qL¸c��� �
���X�K×qLPX�K�³�m´_³�V©L�K�ZhO�qm�¶¡�¨¾�K�¨OL��qm�×qLP��er/��V/¾·L�¯m´O
VyK���mrOqL¡�°½K�qm�ÇqLPX�K��c¾�VyK�Çt¡�³�µm´O�qL[?�B~²��r�©LO�¶�/�K¾¨��c/¾t×�
�VyK¡IL~²�¶¾KrO�UKp©LO�V×��n}LO�¶X}Km�qL[?�LP�LP�½È�,����]�,����,������� �
���r¾��m´_³�×L²��¶O�×qLPX�K�r¾��³�sLh²��¨�Xz��r����qm©´��¨OL�Ì��r·´/_���

K�wLyK�rO½m´_³�r·�,eÆ��K�°×�¡�¶�È��¶z�±���g�m´/_³�j²/y�sK�,n}LO¾/�È��³�,V/yK
m´_³�r·×�¡�¶��È��¾µr��qLPX�K�,n}LO×��VyK�LP�LP�½È�,����]�,����,������� �

����¶¾±L[�UÅ´���×L²��¶O�×qLPX�KK�È��²�sK�¬��/~�L�WK�³��³r/��¶¡�È®¾·L�¯L�
r/·V//yK�°//·o�qm�³m-�È�qKr/��¯L//z±K��//�³�¶/¡�È//ª¡�«´//¸��n/²±L�mr//¾¥���È�//zª��³
�·L�¾®È�¯?��³r��¶¡�-VyK�]qLk�qm�¯L~�L�WK�³�°·o�qm�L·���³�Un/g³�«´/¸��n²±L

³�M´_³������� ±���,È½LP�LP���������,�������������5̈ OL��qm��È©³K�§´���V/¾·L���r/O�¶/¡
È�¶Xz±Km�È�¾�g�mrOqL¡�°½K�wLyK�/}m´-��¶/cr¥K�×Kr/O�¶/¡�È/©³K�×L/²���/P��UL/¾·L

,n}�r¡o�×qLPX�K��rO�°½KwLyK�¶¡�~²B�Xz¾±�È_qLk�qL[?,n²�È�È/�ªW�×qLPX�K�m´/}���qm
È�µmr®/}�×qLPX�K�¬¾·L��sK�m´_³�«´¸��ÈXg�eÆ��K�°½K��m´/}� /±��,�È½L/P�LP������,�

]�����,�������������� �
m���¾g�sK�]qLk�¶¡�ÈWL�½n�W�³�UKq 6́ �WÌ��³�n/±qKn±�È/X¾��K³�³��/6�hW�¯L/z±K�¨/®�

¯?�¯Lz±K��V½qL��¶O�È�¾�g�¬¾·L��sK�m´k�È¥n±s��Kn·K�³�M´ª��¶O�¯n¾yq�×KrO�Kq�L·
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�«´/��x/¡�r/�±�qm�¯n/O�qm�r/y�¯´/d®·�Kq�³K�¶
Kn·�³�¶�´®`�q´K�r½LO�¶/d±?�¶/O�Kq�L/��K�V/½±K�n�,n/²·m�«L/`

���������������×qL/PX�K�¬¾·L/��¨OL��qm�³q�°½K�sK
È�qKr/��È/��²�³�È�/zª��,×´·L/�¬¾·L/��r/¾kK�mrOqL¡�qm��¶X/z±Km�È/�¾�g�¶/¡�n/±r¾¥

��/kK�³�¬�K�×L²��È²�½�«qL¸c�³�«´y�×L²�

m´k�uK³�sKË��UL/¡KqmK�×Kr/O�×qLPX�K�³�È�¾�g
È�È�¾�g�«´ª��sK�Kq�¶�zª��È·L¥��wL/yK�r/O�¶/¡�n/±Km

p¥�¶¡�VyK�È´ª��¨OL��qm�eÆ��K�°½K�È/ª®��«´/ª��Kq�¯?�¯L¦X}
 /±���,È½L/P�LP�����]�,����,������¬¾/z�W�wL/yK�r/O

�«´/ª��¨/OL��qm�³�µm´/O�¯n/�V/yL¾y�³�§t/²�r¾On/W
���,È½L//P�LP�����]�,����,�����sK�¶//Æ��m´//���³

Vz¾±�Èª®��«´ª��×L²��¶O�×qLPX�K�«´ª��sK�¶�zª��¶¡�VyK�¯?�¶�zª��¯m´O�� �
�µmr¡�¬¾z�W�×qLPX�K�³�È�¾�g�¶O�Kq�È©´�g�¬ª��r¦½m�È½L_�qm�×³

�0Å³K�¬¾z�W�°½K�qm��sK�¶/¡�VyK�¬z��Èª¡�q´�W��´�k
�0L/�ª��,¯?�«n/��L/½�VPz±�m´_³��KqmK�È²�½��½n��

��0L¾±L[�-��°/½K�qm�×qL/PX�K�È±L/��sK�«´/y�×L/²�
¬�ÅK�È²�®©LO�×qLPX�K��� �

ƼƨƋɕƹťŢƄ�ǄƮƨƋƺƭ�ƷǈƒŤ,�K�³�È/�¾�g�¶/O�UL/¡KqmK�¬¾/z�W�sK�×qL/PX�
���������L/P�LP��-½,È�����]�,�����,�������ÈO��¯L/®¥

�×qL/PX�K�«qL/¸c�×L/²��,Z/gLP�°½K�qm�×qLPX�K�sK�¯L~½K�m´����L/½�È/ª®��UL/½qLPX�K
�³�UL�L~¢±K�¯L®·�È�¾�g�UL¡KqmK�,ZgLP�°½K�qm
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È�q�qLPX�K�n²±L�-mr¾¥½Kr/O�V/yL×�/Iq¾�«´/��x
È�¥¾s�-n±r½OnW�|�±�Kr¾Kn·�³�¶�´®`�q´K�r
K½�L�È�¡�n²� ±��LP�LP�½È�,����]�,�����,����

È�qKr/��È/��²�³�È�/zª��,×´·L/�¬¾·L/��r/¾kK�mrOqL¡�qm
È�n±´}�� �

VyK�¶_´W�mq´�qLX}´±�°½K�qm�¶d±?,���/kK�³�¬�K�×L²��È²�½�«qL¸c�³�«´y�×L²�
X�KÈ�×qLP�n}LO�� �

ʴ˨
ãęʭþĄķù˨ŗ˨äőʭĠőù˨ŌŘŋķ˨ŏĕŘý˨ŏí˨ ˨

qL[?�sK�×mn�X�mqK´�qm�È½LP�LP��¶Æ��m´k
VyK�µmr¡�µmL�XyK�«´ª��³���¯L~½KÈ�È�¾�g�«´ª��sK�Kq�¶�zª��È·L¥

n¾¸}�r�±�×r¸�,�p¥�¶¡�VyK�È´ª��¨OL��qm�eÆ��K�°½K
È�L±¾n±n-���³��Æ/kK�¬/ª��n/²±L/¾µr��� /±

´�yqK,��ÆkK�¨L}�Èª®��«´ª�,��«´/ª��¨/OL��qm�³�µm´/O�¯n/�V/yL¾y�³�§t/²�r¾On/W
�V//yK�¶X//}Km�qKr//��È�Kn//OK�³�×r//�±� //±��

�gÈ�¾�Vz¾±�Èª®��«´ª��×L²��¶O�×qLPX�K�«´ª��sK�¶�zª��¶¡�VyK�¯?�¶�zª��¯m´O
r¦½m�È½´y�sK,��µmr¡�¬¾z�W�×qLPX�K�³�È�¾�g�¶O�Kq�È©´�g�¬ª��r¦½m�È½L_�qm�×³

�VyK��,È½LP�LP��������,��������0Å³K�¬¾z�W�°½K�qm
È�r¾P�W�§´���¶O�¯?�m´}-�W�¶±r¥³�0L/�ª��,¯?�«n/��L/½�VPz±�m´_³��KqmK�È²�½��½n�

È�×qLPX�K��n}LO��,È½L/P�LP�����]�,�����,����

�VyK�mKr�mrOqL¡�×qLPX�K�¬�K�×L²���¬�ÅK�È²�®©LO�×qLPX�K
©L��qm�×³Ì��¬~}ƼƨƋɕƹťŢƄ�ǄƮƨƋƺƭ�ƷǈƒŤ

�VyK�¶X�¥�°ly�LP�LP�½È�,����]�,���/��,���

�×qL/PX�K�«qL/¸c�×L/²��,Z/gLP�°½K�qm�×qLPX�K�sK�¯L~½K�m´��
�kÅK�È²�®©LO�UL½qLPX�K��È�On}L���³�UL�L~¢±K�¯L®·�È�¾�g�UL¡KqmK�,ZgLP�°½K�qm
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�±K¢�ULyLx�±�³���K³�È²·o�È�rÅK�KqmK�³�n/}LO/¡�r��ÇqL/PX�K�UL�L/·½�n²X/z·�È/¡�¶
¶O�°·o�±���q�q´�²¾L·sL×�g¾¯?�ÈWL�/P²_�³�¶XkL/y�Kq�L·Ì��³�È/�r��,ÇmKmqKr/��,È�/�³

n±qKm�ÇqLPX�K�� �
�qm�×³ƿŤƇƨƨɕƾƹŤ��Kq�§³K��´//±�,×qL//PX�K�³�È//�¾�g�¶//O�UL�½n//�W�³�«´//ª��¬¾//z�W�L//O

È�ÈWL�½n�W�¶O�È�LPWqK�¶¡�n±Km�È��~¡�Kq�ÈWL¾��K³�L¸²W�³�mqKn±�L�§L®�K�n/½L®±-��¶/c
n�W�n²±L�-¶±�L½�¬¾·m�«L`±K�Kq�È©L®�K�³�¬¾}LO�L½K�¶O��½°�¡�³�V/yK�V/�_�qL/¸c�mn/��¶

�mn� ½��s�¬©L��qm�³�VyK�m´_´�¬©L��³�VyK�³m���±¾mqKm�m´/_³�µL�³�MLX�?�,°��
K�¶XP©K½n�W�³�«´ª��°½�UL�½nO�L½È�È¸�}LO²�³�n½±�L�5Çr��nO�¶O�È¸X²È¸½��«³m��´±,��«´/ª�

n�W�³�Èª®�½�VyK�ÇmKmqKr��³�ÇqLPX�K�UL�¡¯Lz±K�¶��¯?��ÇKr/O�Kq�L/·¡�È¥n/±s�ÇL/·qL
È�L®X_K��XkK�§L®�K�³�µm´®±���³¾ª�W�¯?�¶/O��L/®X_K��r/��qm�Kq�m´k�ÇqL/¾µm´/®±�¨�³�

mKqKË�±�Kq�m´k¾È�¯?�¶O�n²Xz�t�¡n²��K½°�P��sK�«´ª��¶±´¥/¾³K�¬/z��«´/ª��¨±�§¾�n²X/z/¡�¶
_qLk¾¶X}Km�V�³��0LWKo��g�³¾�0LX��P�W�]qLk�LO¾n±´}��-�ªO¢¯?�¶O�L�¶�WrW�L·¾�È_qL/k�r[K�N
È�·m¾K�³�¬½WrW�°¾±�È/WKo�§³K�¬z��n²±L�r[K�N¾V/z-�ªO/¢�V/yK�ÇmKmqKr/��³�ÇqL/PX�K�¶
��,È½LP�LP�����]�,�����,���������� �

�f¾�´W�r¦½m�È½L_�qm�×³È��n·m�UL�½n�W�³�UKq´�W�¶¡¯L/z±K�qLX�q�¶O�È·L¥��L·
�OqÈ���K³�L¸²W�³�n±qKn±¾WLÈ��]qLk�qm�Kq¡��/~µmr/¡¯?�sK�,��r/Pk�L/·È�/~²�³�n/²·mB�

È®±�L�qm�Èª®��³�µmKqK�´}±n�³�°½K�È±Ls�n²Xz¾±�¶±´¥��×³�,wLyK�°½K�rO��Kq�È/ª®��«´/ª�
È�È´ª��y³�³�qLX�q�¶O�L¸²W�¶¡�n±Km¾ªÌ�¶O�Vym��¯mq³?¡�³�§L®½Kt�L½È¥n±s�ÇL���´/Or

mqKn±�r�±�]qLk��~¡�¶O�³�VyK��È�×³�È�¶_´X�¬¾²¡�V�m�r¥K�n½´¥��b¾·�¶¡�¬½´}
Vz¾±�UL¡KqmK�«³m�¬z��°½K�sK�È©Lk�L�§L��K�sK�Èª�����UL/yLzgK�sK�¶X/yLkrO�¬/z��°/½K

È²�LO��¯?�m´k�¶¡�ÈWLyLzgK�,n±K�©L���×K´��¶¡�VyK�È½L�X�K�m´©´�¬·�L·Ì��UKsL/¸_�³�L
ªL�Ì��-n±qKm�L�0Æ\��È/}qK´¥�ÇK´/�/½�n/±qKm�Kq�È©L/®�K�ÇL/�X�K�L/�Èª/yL²W�ÇK´/��L/¡�¶
È��«L`±K�n²·K´k½±�³�nOL¾c�ÇL�X�K�t¾L·t½�n±qKm�Kq�È¡LO�¶½�q³m�m´k�sK�n¡²²K�³�n½�³m�°

S�Z�LO�L�X�K¾Kn½Uq´��|�L/·½P��sK�UL/yLzgK�sK�È/¾�³��´/}�,�/�O�³�N/g�¨/¾�³�¨
È�VP�q�K�µL¥�¯?�³�m´}½�Kq�L�wLzgK�q´��°ÈK³�qKm±KqmK�³�«´ª��LW�n¡�ÇL/²��sK�ÈWL

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


www.jpt.isca.ac.ir��

L/_�³�N/_K³�,qK³Kty�r½�qL/PX�K�¯?�§L/\K�³�t¡/²¾¬-��¯?�xT/y
/·m�qKr/��¶�yK³�È_qLk¾È/ª®��³�¬�Kq��¯?��/P��r/O

�,È½LP�LP�����]�,������,������������ �
È�È/¸©K�V½Kn·�¶O�Kq�¯Lz±K�×KrO�µn}��r/O�,n/±Km

�ªXl��´/±�N/zg�¶/O�L·�n/±K���/©K��¶X/ym��¶/O��´/Or�«´/ª��sK�×K
Kn·�¯?�¶O�xg��½r��sK�Kq�r~O�n±³Knk�¶½È�V�¡M�-n²��

È�Èm?�§L®��m´}-�K½°�¡�³�f©L/��È©L/®�K�¶/c�¶
�.V/yK�q´/`��È©L®�K�¶c�³�K´�W�È©L®�K�¶c�.VyK�t��«´/ª�©K

�Å�L/�³�¨/®�½/�P²È����sK�Kq�¯?�¯LhP/y�ÇKn/k�³
È/�¯L/z±K�¶/O�Ur���qm�¯n�]�-n/·m���,r/¦½m�¬/z�

�§L/®�K�¶O�È�Oq�³�L¾}K��K´k�¶O�È�Oq�¶¡�VyK�Èª���UL
lzW�¶O�È©L�W�ÇKnk�Kq�«´ª��¶±´¥¾È�¯Lz±K�¶O�L��K�³�r��n/·m
�§L�OK�Kq�¯?�n±K´XO�xg�¶¡�³�n²½�sK�È©L/g�qm�¯L/z±K�L

�³�ÈX/yqm�r/O��/�´X�Kq�UL/L¸©K�V/yqm�V/�L½qm�×³�¶/XP©K
±�Kq�¶¾ª���«´ª��ÈXyqm�³¾�³�¨/���VÆ/y�rO���´X�t

È�ÈOL½sqK�n²¡���¶/`¾X±�,Z/hO�°/½K�wLyK�rO�°¾²d®·
¡®·�¶Ì��³�V/yK�¶/Or`W�³�x/g�r/O�¯L}mL®X�K

È®±�µKq�È®ª��ÇL·�n²·m,��¶/J�lW�Un/}�¶/O/¡V/yK�µmr��

�Èª���¯?�n¡È�U´�m��g�¶O�Kq�¯Lz±K�¶�¡�VyK�Èª®��¨���n²¡�¶/O�¶
¾±�³�°zg�Èª®��¶c�n²¢�¶/±�-VyK�V}s�³�f¾P��Èª®��¶c�³�´

VyK�t¾c�r·�V�¾�g��¾l~W�{K��g�ULn��Èª®��¨��¢�È²�L/O�ULyLzgK�sK�Kq�m´k�¬
°½K�¶O�]L¾XgK�³�VyK�m´_´�¨��©LO�{m´_³�sL�?�qm�È±Lz±K�¡�Kn¾S�V¾ª���¶¡�°/½K�³�mqKn±�n²

�b¾/·�³�V/yK�µ´�©L/O�¯L/z±K�m´/_³�sL/�?�qm�¶¾/yn��Ì��L±�Ë´��LK�³�-VyK�¶¾P���³�¶½´¸}�ÇK´��¯L®·�ULyLzgK
È®±�³�VyK�m´_´�¯Lz±K�qm�¨��©LO�ULyLzgK�°½K��mqKp¥¡µ´�©LO�¨���¶�mmr/¥�¨/��©LO�¶O�§nP���sK

����]�,�����,����� 
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fP��³�°zg,���³�qK³Kty¾L/_�³�N/_K³�,qK³Kty�r
KqmK�³�«´ª�¡�Kq�UL¾mL�³�m´k�¯LË�/·m�qKr/��¶�yK³�È_qLk
·m�«L`±K¾�mmr¥�¨�Lg�L��r��LW�¬��,È½LP�LP�

°½K�°®��¯L~½K�®·�¶¡Ì�¨�Lg�«´ª��È�È/¸©K�V½Kn·�¶O�Kq�¯Lz±K�×KrO�µn}
¯?�¶¡�VyK�q³LO�°½K��ªXl��´/±�N/zg�¶/O�L·

}K��K´k¾L×��VyK�È_qLk¡Kn·�¯?�¶O�xg��½r��sK�Kq�r~O�n±³Knk�¶
XymÌ�K�¶O��´Or�¶¡�VyK�È´ª��r¦½mÈ�Èm?�§L®�

¦±KmLz��³�nyL��È©L®�K�¶c¾�.V/yK�q´/`��È©L®�K�¶c�³�K´�W�È©L®�K�¶c�.VyK�t
ª®�©K¾·�³�ºÈ�X©KÈ�r`W×��¾�L®½/�P²È��¯A½�Å�L/�³�¨/®�
r�½�³�«L¸©K���K¢§m�qm�¯n²��³�L·¡O´¾È/�¯L/z±K�¶/O�Ur���qm�¯n

�«´ª�¡��³�Èª¢nO�¯´c�Çr½¸¾�§L/®�K�¶O�È�Oq�³�L¾}K��K´k�¶O�È�Oq�¶¡�VyK�Èª���UL
mqKn±�¯Lz±K�nO�³�M´k��K½°�lzW�¶O�È©L�W�ÇKnk�Kq�«´ª��¶±´¥

K�³½lzW�°¾±�¯L²c�L��K�³�r¾�Vz¡�§L�OK�Kq�¯?�n±K´XO�xg�¶
g±�ÈO�¯?�sK�UÅL¾m´}�sL���³�ÈX/yqm�r/O��/�´X�Kq�UL/L¸©K�V/yqm�V/�L½qm�×³�¶/XP©K

ª���«´ª��ÈXyKq¾Ì�¡ª¾�¶�nO½¸¾UL��±�Kq�¶¾ª���«´ª��ÈXyqm�³
�Ur���z®W�LO �m�ÇK´�W�¶O½È²���È�ÈOL½sqK

È�r��¯?r��mr¾¥½ªz�³�¶� �ª�L®½È�Kq�¡
gK¢ZhO�qm�Kq��r��Èª���«L�È®±�µKq�È®ª��ÇL·
��,È½LP�LP�����]�,������,������������� �

                                                          � �
���r�±�¶O�¨���¬¾z�W�LO�×³×�È�¼ª®��³�½´¥�Èª���¯?�n

g�fP��³�°zg¢È�¬�¡È��l~�L�ÇKrO�³�n²�¡¾±�³�°zg�Èª®��¶c�n²
�Çr�±�¨��¡¶�¾�³�¶�VyK�t¾c�r·�V�¾�g��¾l~W�{K

È��mr¾¥¡�r·�qm�¶°½K�¶O�]L¾XgK�³�VyK�m´_´�¨��©LO�{m´_³�sL�?�qm�È±Lz±K
�b¾/·�³�V/yK�µ´�©L/O�¯L/z±K�m´/_³�sL/�?�qm�¶¾/yn��Ì��L±�Ë´��LK�³�-VyK�¶¾P���³�¶½´¸}�ÇK´��¯L®·�ULyLzgK

mqKn±�ÈX¾ª����È®±�³�VyK�m´_´�¯Lz±K�qm�¨��©LO�ULyLzgK�°½K
n±qKm�ÈP±�¶O�sL¾±�r~O�×L²OK�V¸_�°½K�������,È½LP�LP�����
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È�¯L²ly�°½K�sK�L½?��È±L/z±K�«´/ª��³�È/ª®��«´/ª��L/O�×qL/PX�K�«´/ª��°¾/O�ÈXPz±�¯K´W
K�|yrS�¯L®·�°½K�.mr¡�qKr�rOÈ�¶¡�VyK�r�Lg�qLX}´±�Èª���|/yrS�¶y�¶O�Kq�¯?�¯K´W

qLO�qm�³�mKm��L_qKË�n}�L½´_�Kq�¶Æ��r�±�³�mr¡�ZhO�¯?�� �

ʵ˨
ãęʭþĄķù˨˨äŕʭáí˨ãʭŒĸŎ˨Ŕý˨ōŋķ˨ŏĕŘý˨ ˨
�Ln/��«Æ/¡�qm�¶/¡�V/yK�È/ª®��«´/ª��¯L/®·�×qLPX�K�«´ª��L½?�¶¡�VyK�¯?�§³K�|yrS

�È±Lz±K�«´ª��Kq�«´ª��°½K�t¾±�¶Æ��³�VyK�µn?È�.n±Km� �
n}�¨�±�¶Æ��sK�¶d±?�qm�V�m�LO,�È��qm�¯L/~½K�Z/hO�¨/h�¶/¡�mr/¡�¯L/�oK�¯K´/W

½r�±Ì�UL½qLPX�K,�©L��qm�¶d±?�È²�½Ì��¬/~}ƨƋɕƹťŢƄ�ǄƮƨƋƺƭ�ƷǈƨƒŤƼ��«³m�n/ª_�°¾/²d®·�³
ƿŤƇɕƾƹŤ��×qLPX�K�«qL¸c�×L²��¯L®·�,VyK�µmq³?VyK�uK³�³Ë���/ª��×L/²��¶/O�t/¾±�¬/ª�

X}q�¶±�VyK�È·L¥?Ì�È®ª���W°½K�f¾�´��¬/z��¶/¡�VyK�È~±Km�¬ª��sK�m´���È·L¥�¶¡
È�È±L/z±K�«´/ª��³�È/�¾P��«´ª��,UL¾�L½q�,¶�zª��¯´c�,�ªXl�«´ª��n/}LO���sK�m´/��

eÆ��K�°½K�qm�¬ª��³�|±Km,��V/yK�È½L½L���¶�´®`/¡¯?�¯L/¾�ÈXP/yL²�¶��r/�±�qm�L/·
m´}�¶X�r¥��°¾ªT¾z½m�0LgÆ��K�,¬ª��sK�L²��°½K�¶O��È�¶X�¥�}m´���¨/OL��qm�eÆ��K�°½K

V/yK�°X/z±Km�×L/²��¶/O�¬/ª��,¯?�qm�¶/¡�mqKm�qKr/��¬/ª��sK�×r/¦½m�eÆ��K���U³L/�W� �
�eÆ��K�³m�°½K�«L�±�È·L/¥?�³�È·L¥?��ª��n/²��È�Kq��r/½s�UL/¢±�¶/O�¶/_´W�L/O�¯K´/W

mKm�f¾�´W�� �
���È�L®X_K�ÈX½´·�|±Km�/�mqKm�Èl½qLW���ÈX½´/·�n/½LO�t/¾±�¯?�N/yL²��r/��°½KrOL/²O

È�L®X_K�/�n}LO�¶X}Km�Èl½qLW��È�V/½´·�°½K�X�¥�UL/zª_�L/½�¶/©L��,ML/X¡�n/±K´W´/¦�×
n}LO�È®ª�-��sK�UqL/P��,¶�/yÆ��¯L/¾�q´¸/~�rOL/²O�³�mqKm�È/�l}�ÈX½´/·�°X/z±Km�L/K

VyK�¬©L��mt±�«´ª��q´�g�� �
����r}�L¸²W�È·L¥?�§´�g�qm,�VyK�°·o�qm�>È}�sK�ÈWq´��§´�g-��§´/�g�L/K

�¶O�¶XzOK³�|±Kmn½L®±�È®ª��¯L¦Pl±�¯L¾�¬·L�W�¨OL��Kq�¯?�¶¡�VyK�È��²�°X}Km�� �
                                                          � �
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¨�Lg�,r¦½m�×´y�sK�³�È®ª��×L·�¯?�n²½L·�� �
��½n/�W�³�q´/�W�j²/y�sK�È©´�g�È·L¥?�³�×q´�g�L½�VyK�È©´�g�L½�È·L¥?

È/®ª��«L/�±�°½mL/¾²O�×L·,�µqKt¥�¶/½r�±�³�L/·�L·�X/z·n²��
È��ª�W�µqKt¥�¶O��½n�W�mr¾¥-�Vz¾±�¯?�m´k�LK�� �

VyK�µn~±��Lh©�×n?qL¡�³�mr¡qL¡-��V/yK�È�L/¡�L/¸²W�¶¢ªO
m´}�¨�Lg�Èz¡�°·o�qm�×K-�|/±Km�V½´·�qm�LK,��×n/?qL¡�³�mr¡qL/¡

�¬ª���´�´�wLyK�rO�«´ª��¬¾z�W�¶¡��³�È/ª®��³�×r/�±�¶/O�¬/ª��¬¾z�W
�³�§t/²�r¾On/W�,�ÆkK�¶O�Èª®��«´ª��³�UL¾�¾P��³�UL¾�L½q�,¶�zª��¶O�×r�±�«´ª��¬¾z�W

V/yK�°¾ªT¾z½m�×L²��¶O�r�L±-��È/ª®��«´/ª��sK�È½L/P�LP��¶/Æ��È/X�³�L/K
mK�×KrO�Kq�Èª®��«´ª��r¾P�W�³�n½´¥uK³�sK�,mr/¾¥�È/�qL/¡�¶/O�×qLPX�K�UL¡KqË�

È·L¥?��/ª��¶/¢ªO�mqKm�r/�±�qm�Kq�È±L/z±K�×L/·-�
�È½L//P�LP��¶//Æ��È±L//¥uK³�³�×r//�±�µL¦X//ym�qm�¶//±´®±�×Kr//O�M´//_³���È//ª®��«´//ª��sK� �
V/z¾±�È/®ª��°¾ªT¾/z½m� /½�M´/_³�¶/¡-�V/yK�È·L/¥?� /½�¶/¢ªO��� �
|±Km�È/krO�¶O�Kq�×qLPX�K�UL¡KqmK�|±Km�n/²±L�L/·��È/yL¾y�×L/·� �

¶//Æ��r//�²�sK�V//�¥�³�n//±K´k�×qL//PX�K�Kq�L//·,��eÆ�//�K� �
È�¯L¾²¾/~¾S�mt/±�È/ª®��«´/ª��¯L/®·�È±Lz±K�«´ª���È±L/¥uK³�µL¦X/ym�sK�«L/¸©K�L/O�L/½�n/}LO� �

��Kq�È/Or��«´/ª��×qL/PX�K���mr/¡�È/�r�� /±��

È�¶/_K´�«L/¸OK�LO�t¾±�Kq�È±Lz±K�«´ª��n/²¡���¶/ªO
È�È±Lz±K�«´ª��n±Km-��×r/¦½m�«´/ª��×³�L½?�LK

�zª��L½�×r�±�V®Ì�µqKt¥�r/O�¨®X/~�¶/¡�UL/¾¸©K�³�È©³K��×L/·
µqKt¥�sK�È/~lO�¶Æ��r�±�¶O�¶¡�V/yK�È/�¾�g�|½L/·���sK�¶/¡�Kq
È�È±Lz±K�«´ª��«´ª��qL¾��r¥K�.n±Km�È±Lz±K��¯m´/O

~lO�³�¶�zª��n½LOn/}LO�]qLk�È±Lz±K�«´ª��sK�«Æ¡�¬ª��sK�È��
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���È·L¥?�«L�±�AnP�È½´y�sK�L·�¶X}q�³�L·�¨�Lg�,r¦½m�×´y�sK�³�È®ª��×L·
�����½n/�W�³�q´/�W�j²/y�sK�È©´�g�È·L¥?�³�×q´�g�L½�VyK�È©´�g�L½�È·L¥?
VyK��µsLy�³�r�L²��¶¡�È©Lg�qm�È/®ª��«L/�±�°½mL/¾²O�×L·

VyK��½n�W�sK�r¾��µqKt¥��È��ª�W�µqKt¥�¶O��½n�W
���È·L¥?�V½´·�qm,�VyK�µn~±��Lh©�×n?qL¡�³�mr¡qL¡

È}�Uq´�>�m´}�¨�Lg�Èz¡�°·o�qm�×K
VyK�µn}��Lh©�� �
VyK�°}³q��¬ª���´�´�wLyK�rO�«´ª��¬¾z�W�¶¡

�³�§t/²�r¾On/W�,�ÆkK�¶O�Èª®��«´ª��³�UL¾�¾P��³�UL¾�L½q�,¶�zª��¶O�×r�±�«´ª��¬¾z�W
¯n�VyL¾y��V/yK�°¾ªT¾z½m�×L²��¶O�r�L±
È�°ly�mK�×KrO�Kq�Èª®��«´ª��r¾P�W�³�n½´¥

È®±�mKr�Kq�È®ª��°¾ªT¾z½m�,¬ª��n²¡-�È·L¥?��/ª��¶/¢ªO
�È½L//P�LP��¶//Æ��È±L//¥uK³�³�×r//�±�µL¦X//ym�qm�¶//±´®±�×Kr//O

VyK-�È©L/g�qm�V/z¾±�È/®ª��°¾ªT¾/z½m� /½�M´/_³�¶/¡
L²OÈ®±�°½KrO�½r�±�¯K´WÌ�|±Km�È/krO�¶O�Kq�×qLPX�K�UL¡KqmK

¯?�³�mKm��L//_qK�È�L//®X_K�L//½�¶//Æ��r//�²�sK�V//�¥�³�n//±K´k�×qL//PX�K�Kq�L//·
È�¯L¾²¾/~¾S�mt/±�È/ª®��«´/ª��¯L/®·�È±Lz±K�«´ª�

©L�Ì�W�³�ULgÆ�/�K�³�¬~}¯?��½qL/�,�
È±Kmt½��,«n�r½s�QLc��� �

¨¾ªhW�°½K,�qLO�qm�¶Æ��µL¦±Ë�rXz¥Ë�È�¶/_K´�«L/¸OK�LO�t¾±�Kq�È±Lz±K�«´ª�
È�Xym�sK�Kq�Èª®��«´ª��×³�V�¥�¯K´WÌ�È�È±Lz±K�«´ª�

�¶�zª��n²±L�¢g�×L²��¶O�zª��L½�×r�±�V®
VyK�È�¾�g���«Æ¡�L½�µqKt¥�sK�È/~lO�¶Æ��r�±�¶O�¶¡

È®±�qL®}�¶O�Èª®��«´ª��n²½?,�Km�qm½rË�È�È±Lz±K�«´ª�
×qLPX�K�Kq�¬¾²¡�È�ªW�¯m´O,�~lO�³�¶�zª��n½LO
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×qLPX�K�L½�È�¾�g�sK�m´���¶¡�mr¡�ZhO�n½LO�µqLO�°½K�qm�¶XP©K�µqKt¥�¯m´O��³�¶�/zª��×L·
È�¯KnO�¶KmK�qm�¶¡�Vz¾c�«Æ¡�¬½sKmrS��� �

°¾ªT¾/z½m�×L/²��¶O�¬ª��¶¡�Vz¾±�µn½L��sK�È©Lk�¬·�¶X¢±�°½K�r¡pW,��³�¨IL/z�¨L/}
È�¶_tX®�È±LP�´}Èª½Åm�¶O�,mqK´�ÈkrO�qm�È²�½�-m,��qm�¶ªJ/z� /½�×L/²P�³�¶/¾_´W

È�«L ±̀K�¶�´Or�¬ª��¯L®·�m´}-�·L/¥�È±L/z±K�«´ª��Uq´��°½K�qmÈ�V/®¢g�¨L/}��×r/�±
È��0Æ\�-VyK�Èª®��V®¢g�×L²P�¶¡�m´}��mL/��¶/O�n½LO�Krc�¶¡�|yrS�°½K�¶O�jyLS�qm

mq³?�¯L®½K,�È�§ÅnXyK�n½LO�³�VyK��g�mL��m´}�³�mq³?�¯L®½K��g�¶O������¬/·�r/¥K�Kp/©
VyK�Èª®��V®¢g�¯L®·�È±Lz±K�«´ª��m´}�¶X�¥,�mr¡��Lh©�¯?�qm�Kq�¶X¢±�°½K�n½LO�� �

ʶ˨
ãęʭþĄķù˨Ąģę˨ŏĕŘýũ˨ä˙ŋķ˨ ˨

/½r�±�sK�«L/¸©K�L/O�L/½?�¶/¡�V/yK�¯?�r¦½m�|yrSÌ��,È½L/P�LP��¶/Æ��×qL/PX�K�UL/¡KqmK
È�«L�±�È·L¥?�¯K´²��¶O�È±Lz±K�«´ª��¯K´W��Kq�n²�È/krO�¶/¡�n/}�¶Xz±Km�.Vz±Km�×qLPX�K

È±Lz±K�«´ª��L¸²W�¶±�¯Kn²®~½n±K,�µmr¡�È�ªW�×qLPX�K�Kq�È�¾P��«´ª��¶¢ªO�n±K���V/yK�°}³q
K�¶¡½°�|yrS���´X�rO�pS½{r�qLPX�K×�µqKt¥�¯m´O�L·×�±Lz±K�«´ª�È�±¾-Vz�s½Kr�/XgÈ�

µqKt¥�r¥K��g�Kq�L·¾�È�±KnO¾,¬�L_�sLO×�K½°�?�¶/¡�V/yK�|yrS/½L��0L/yLyK�K�V/¸_�¶/O/½°�
³½¥vÈ�¬ª��¶¡�¥n}È�LP±�,VyK�qLPX�K�³r¥�qm½n�«´ª��±Lz±KÈ�Kq�sK�rsË�qLPX�K�«´ª�×��¶O

.mq³?�qL®}� �
¯?�sK�È/krO�¶//XP©K�¶/¡�V/yK�r//z¾�r/½s�UL/¢±�wL//yK�r/O�|/yrS�°//½K�¶/O�j/yLS��L//·

È�¯?�qp/¦·q�sK�³�mqKn±�È±Lz±K�«´ª��¶O�È�L�XkK�s´/g�¯K´/WË��sK�t/¾±�Kq�È±L/z±K�«´/ª�
�«L¸OKmr¡�]qLk�� �

�0Å³K��uK³�sK�m´���,n}LO�mKr�×qLPX�K�È±L��sK�«´y�×L²��r¥KË��È©³K�§´���È�¾�g
�×´·L�¬¾·L���¶/¾±L[�UÅ´/���¨/OL��qm,�KÈ�/zª��³�È/��²�sK�¬/�,�È�n/}LO���°/½K�qm

±Lz±K�«´ª��m´}�ULP[K�r¥K�Uq´�È�L²��¶O×�¶X/}q�L·×�/®ª�È�K�qm/½°�·L�sK�µs´/g/¾V�
n±qKmq´krO��,È��¶/±�È�¾�g��½r�W� ½�¯?�sK�³�n}�¨IL��Kq�È�¾�g�m´_³�¯?�×KrO�¯K´W

mr¡�¶IKqK�È®yÅK�er}��� �
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È�sKr//OK�È±L//z±K�«´//ª��ÈX//z¾c�³�´·L//�sK�|//yrS�m´//},�
�sK�¶/¡�¬/ª��V/¾·L�°¾/¾PW�È/²�½�-V/yK�«´/ª��¯?�V/¾·L�È//~±KmKr��×mL/P��� �

V¾·L�r/��È�¨/�Lg��/½r�W�¯?�qm�«´/ª��sL/y�m´/}��� �
��r/��L/½��´/�´�¯?�¨/½o�È/It_�L/½��´/�´�>t/_�L/½�¬ª���´�´��½r�W�³q�°½K�sK� �

����³�������n//²±L�×r//�L²��VkL²//}�°¾//²d®·�³� �
n/}�n²·K´k�È�ªW�¬ª��V¾·L�È½LyL²}�×LXyKq�qm�¬ª��{³q�³�V½L���´W�n/½LO�L/¸X²�¶/_
V/¾·L�³�UKo�°¾/¾PW�³�VkL²}���L/²��×q´/K�qm

n²/}LO�×´·L/�q´K�sK�³�qKmq´krO�È²¾��V¾��K³�sK�¶¡�mqKm-��q´/�²�¶/O��½qL/�W�¶/±r¥³
«´¸��r½L/y�sK�� <r/��t/¾¾®W��n·�LO�µuK³�³�L/·��L/·

�×´·L/�¬¾·L/��j²y�sK�³�VyK�qKmq´krO�È²¾��V�¾�g� ½�sK�¬ª��L½?�¶¡
V/yK�L/~¦·Kq�«´/y�³�«³m�,V/zl±�×L/·���sK�m´/��

V/yK�È_qL/k�¯L/¾�K�³�UL/¾��K³�¯L/¸_�³�ÇmL/�ÇL¾}K�È²¾��¬©L��¯L®·�,Vzl±�¯L¸_��
È²�½�-§´���È²·o�¬©L��sK�VyK�UqLP��«³m�¯L¸_��ÈWq´�¡�°/·o�qm�È_qLk�¯L¾�K�sK�¶

VkLy�³�L·L²O�¬©L��sK�VyK�UqLP��¶¡�mqKm�m´_³�t¾±�È´y�¯L¸_��È²¾��ÇL·/¡�¶
V/z¾±�n���³�n®��¶O�0LWq³r��È©³�-VyK�qKn±L_�UL�´ªl�§´���³�¯L·oK�¨�Lg-�ªO/¢�¶

V/}Km�n/·K´k�m´/_³�L·��,¯L/Os�,«´/ª��,r/²·�,¶/~½n±K�
�L/`±?�L/W�È/¦²·r��Z/½qK´�«L/®W�¶/�Æk�³�È�L/®X_K�ULz¾yBW�,�ÆkK/¡�¶¢�³�M´/X

�,È±L//z±K�ÇL//·t��¨//\�,§³K�¯L//¸_�ÇL¾//}K�³�¯L//¾�K�qm��´P//�¡ML//X�°¾//}L�,L//·��,L//·� �
�n±r¾¥� /±���,È/¦������/��,��������,È/±Kr¸W�Ç³mL/·�-

/½t¾��n²±L�È~±Km�¯K �mr/¡�¶/�gÆ�Uq´/��³m�¶/O�Kq��
�³�V/yK�°/·o�¬©L/��È²�½�,«³m�¯L¸_�¯L®·�°½K�³�mqKm�¯Kn

qKn/�³�mL²/yK�qm�³�V/yK�µn/?qm�È´/®��Uq´/��¶O�¶��

r/`�q´/�g�,¬/ª��mmt/±��n/}LO�mr/`�«³m�¯L/¸_��
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¶//O�j//yLS�¯K´//²��¶//O�¶//d±?�È�sKr//OK�È±L//z±K�«´//ª��ÈX//z¾c�³�´·L//�sK�|//yrS
¯L¾O�n/²²¡Ë��sK�¶/¡�¬/ª��V/¾·L�°¾/¾PW�È/²�½�-V/yK�«´/ª��¯?�V/¾·L

L²��p/kK�³�¬/ª���/½r�W�LO�VyKV¾·L�r/�
��r/��L/½��´/�´�¯?�¨/½o�È/It_�L/½��´/�´�>t/_�L/½�¬ª���´�´��½r�W�³q�°½K�sK

��´//�´�È//WKo��,È//y´�����]�,����//��,���

n/}�n²·K´k�È�ªW�¬ª��V¾·L�È½LyL²}�×LXyKq�qm�¬ª��{³q�³�V½L�
�0LyLyK�¶¡�V}Km�°ly��V¾·L�sK�°X�¥�V/¾·L�³�UKo�°¾/¾PW�³�VkL²}

n²/}LO�×´·L/�q´K�sK�³�qKmq´krO�È²¾��V¾��K³�sK�¶¡�mqKm
È®±�¶IKqK�V¾·L�°XkL²}��0L�r��³�m´}�«´¸��r½L/y�sK�� <r/��t/¾¾®W��n·�LO

n}�n·K´k�«L`±K��� �
qmqLOË�°½K��×´·L/�¬¾·L/��j²y�sK�³�VyK�qKmq´krO�È²¾��V�¾�g� ½�sK�¬ª��L½?�¶¡
È�n}LO,��¯L¸_�eÆ�/�K�¶/O�¶_´W�V/yK�L/~¦·Kq�«´/y�³�«³m�,V/zl±�×L/·

V/yK�È_qL/k�¯L/¾�K�³�UL/¾��K³�¯L/¸_�³�ÇmL/�ÇL¾}K�È²¾��¬©L��¯L®·�,Vzl±�¯L¸_
È²�½�-§´���È²·o�¬©L��sK�VyK�UqLP��«³m�¯L¸_

¬½qKm��VkLy�³�L·L²O�¬©L��sK�VyK�UqLP��¶¡�mqKm�m´_³�t¾±�È´y�¯L¸_
V/z¾±�n���³�n®��¶O�0LWq³r��È©³�-VyK�qKn±L_�UL�´ªl�§´���³�¯L·oK�¨�Lg

¯?�sK�§Æ�XyK�¶O�n}�¨�Lg�¯´c�V/}Km�n/·K´k�m´/_³�L·
�L/`±?�L/W�È/¦²·r��Z/½qK´�«L/®W�¶/�Æk�³�È�L/®X_K�ULz¾yBW�,�ÆkK

�,È±L//z±K�ÇL//·t��¨//\�,§³K�¯L//¸_�ÇL¾//}K�³�¯L//¾�K�qm��´P//�
¬ª¾��L·�³����È�×L_�¯L¸_�°½K�qm�VyK��n±r¾¥
������/��,����������È�Kp©�-�´W/½t¾��n²±L�È~±Km�¯K

½¢�È~±Km�È¡½t¾���l}�¶¢�³�V/yK�°/·o�¬©L/��È²�½�,«³m�¯L¸_�¯L®·�°½K�³�mqKm�¯Kn
½t¾��sK�È~±Km�Çr¦½m �¡qKn/�³�mL²/yK�qm�³�V/yK�µn/?qm�È´/®��Uq´/��¶O�¶

¢mqKm�m´_³��´P��³�M´X�� �
¯L¾O�°½K�LO,�uK³�sK�m´/���r¥KË�r/`�q´/�g�,¬/ª�
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È�K�Kr/½s�-mq³?�¯L/¾�¶/O�°l/y�¯?�V¾·L�sK�¯K´W/½°�m´/_³�¶/cr¥K�mr/`�V/yK-��L/K
mqKm�ng�³�VyK�m³nh�¶¡L`±?sK,�VyK�qKmq´krO�V½´·�³�V¾·L�sK�� �

ZhO�n²½?rO��qm�È½LP�LP��¶Æ��×L·ǄƾŻƹŤ�ūɔťǆǁ��/ªgr�Z/gLPÌ�³�¬`²/S��³�¬/~}
ªgr�sK�«´y�¨���³�¬·msL½Ì�¬·msK³m���r/��¶/±�³�V/yK�r·´/_�¶/±�¬ª��¶¡�VyK�¯?-�

´h±�¶¢ªOË�VyK�mr`�³�m´_³-�L`±?�sK�LK�N/_K³�r¦�×m´_³�r·�¶¡��È©´/¾·�³�m´/_´©K
VyK�qKmq´krO�V¾·L�sK��PX©LO�L½��r�©LO�,mqKm�ng���«´/¸��¬/ª��×Kr/O�Uq´/��°½K�qm

È�q´�W�×´·L�m´}���§³K�×L²��¶O�×qLPX�K�¶cr¥K�«´¸��°½K��K¨¾�K�¨OL��qm�×qLPX��
VyK,�m´O�n·K´k�È�¾�g�«´y�×L²��¶O�LK�� �

X}q�,¯?�sK�m´���r¥K�LKÌ�¶/½r�±�³�¨IL/z�¶/�´®`�¯L/®·�L/½�È/®ª��«L�±�×L·��n/²
�°¾ªT¾z½m���X/}q� /½�mL`½K�¶cr¥K�,VyK�«´y�¯L¸_�¶O�r�L±�¶¡�n}LOÌ��qL/PX�K�¶/O�È/®ª�

È/²¾�� 5m´/_´� /½�¶/¡�V¸_�¯?�sK�³�VyK�¶XzOK³�rPX��È®±�,V/z¾±��³�V/½´·�sK�¯K´/W
mq³?�¯L¾�¶O�°ly�¯?�V¾·L,�X/}q�r/·�¶/¡�V/¸_�¯?sK�LKÌ�µm³n/h�È/®ª���³�mqKm�×K

,�OL²�,³r®ª��,{³q�,�´�´��Lh©�¶O�³�VyK�µmq³?�m´_³�¶O�Kq�¯?�Èz¡�³�V½L�������sK
È�,VyK�qKmq´krO�V½m³nh�V/z±Km�×´·L/�Kq�¯?�ÈhLz�Uq´��¶O�¯K´W���¶/O�¬/ª�

}q�×L²�È�¶cr¥K�°¾ªT¾z½m�³�¶X�n}LO�¶X}Km�m´_³�«´y�¯L¸_�qm�n±K´W,�¯L®·��¶/¡�¶/±´¥
 W�È�µqKt¥�°½K�n±K´W�×m´_³��´±�Nzg�rO�³�n}LO�¶±´¥���³�È��©�L½�ÈPX¡�m´_³�������

mqKm�¶¡,�mr/¡�¬¾/yrW�Kq�ÈX¾·L�t¾±�UKm´_³�¯?�×KrO�¶¡�VyK�qKmq´krO�V¾ªOL��°½K�sK,�
�m´_³�¶¡�V}Km�¶_´W�n½LO�È©³¶±L/~±��/���³�V/z¾±�¬ª��,¶®ª¡��¾�m�×L²��qm�ÈPX¡��×K

X}q�sK�¶¡�VyKÌ�È�V½L¢g�È®ª��¶X¢±�°½K�³�n²¡��µn±qL¦±�VyK�µmr¡�«Kt©K�¶¡�VyK�×K
n½L®±�µmL�XyK�ÈhLz�n¾��sK�L`²½K�qm��� �

�0L¾±L[���¯?�sK�×r½´/�W�¶/c�n/½m�n/½LO�n/}LO�mKr/�×qL/PX�K�È±L/��sK�«qL¸c�×L²��r¥K
È�¡�¶IKqK�¯K´Wmr��È�r½s�UÅL®XgK�°½K�qm�n±K´W�m´}�er��µqLO�� �

����×L/²P� /½�wL/yK�rO�È²�½�-n}�r¡o�ZhO�°½K�n?qm�qm�¶¡�n}LO�È±L®·�m´��
V�r��®·�ÈXkL²}Ì��n/·K´k�¶XzOK³�rPX��qLPX�K�¶O�¶¡�V¸_�¯?�sK�È�¾P��«´ª��ÈXg�«´ª�

x�±�³���K³�LO�V�OL��¯?�qm�³�m´O�k�×qLPX�K�,Vz¾±�er��rÅKm´O�n·K´�� �

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


www.jpt.isca.ac.ir��

VyqmL±�L½�Vyqm�sK�r�±�µn}mL½�¨¾ªhW�¯m´O,��r/·
©L��È±L¥uK³�µL¦Xym�sK�«L¸©K�LO�VyK�sL`�×n²®~½n±KÌ���½qL/�W�³�ULgÆ�/�K�³�¬/~}

¬ª��LO�È�ªW�°½K�LK��L/O�³�È½L/P�LP��¶Æ��ÈyL²}
×qLPX�K��VyK�U³L�X�� �

�¶X/z±Km�°/��¯?�¯L¦Pl±�³�¯L¥rPk�f©L�W�³�qLPX�K��OLW�È®ª��r·�È¥n}
n/}�n/·K´k�È/�ªW�×qL/PX�K�t/¾±�¬/ª��³m�¯L/¾�t½L/®W�³�Un/g³�¯?�wL/yK�rO�³�m´}��

�¶©LhÅ�,×qLPX�K�m´_´�³m�°¾O�t½L®W�¶¡�VyK�¯?�µL¥n½m�°½K�§ÅnXyK�³�V/yK�×qLPX�K
�V/z±Km�×mKmqKr/��³�×qLPX�K�rK� ½�n½LO�Kq�«´ª��×n²O��È±L®¾ª/y

�0Å³K�¶/¡�V//yK�¶/_K´�|©L//c�°/½K�L//O�µL/¦±�°/½K�//®·�qmÌ��Kr//½s�-mqKn/±�¯L//½r_�«´/ª�
¶�/zª��¯´/d®·�È~±Km�qm�er��¨ILz,�³r/¥�qm�t/¥r·��³�f©L/�W

Vz¾±�¯L±?�qLPX�K��r��³�L®¢g�È±L¦Pl±�-¶/OL_�ÅK³��È/krO�§L/�X±K�³�È½L_
È�sL`�x¢�©LO�³�ÈOmK�«´ª��Vz¾±�°¾²c�¶¡�m´O���0L¾±L[��L/O��/�K´

�¯L/¾�³�mqKm�È/�Lk�µL¥n/½m�¶ªJ/z�°/½K�qm�×³�Kr/½s�-n}LO
µn/}�¨¾��W�¶O�¨IL��×qLPX�K�«´ª��³�È���V/yK���«´/ª��qm�t½L/®W�³�Un/g³�×³

È��Kr/�K�¶/O�×qL/PX�K�«´/ª��qm�³��´�´�¶O�Kq�È�¾�g�³�È±L·rO��n/±Km�L/P�LP�½È��,�����,�

/®·�¶/¡�mKm�mL²X/yK�¯L~½K�¶O�¯K´WÌ�È�×qL/PX�K�Kq�«´/ª��n/±Km��
�t/¾±�¬/ª��¯?�V/¾·L�n/}LO�Èl²/y�¶/c�sK�«´ª���´�´�¶¡

V/yK�È/�¾�g���³�¶O��´�´�¶¡�È®ª�,��V/¸_�¶/O
�¶/¡�n/}�n/·K´k�×qL/PX�K�µL/¦±?�³�mr½p/TO�Kq�×qL/PX�K���³�n±K´W

�qm�×mKmqKr��×L²��¶O�×qLPX�K�È·L¥�¶/X�q�qL/¡�¶/O�È/ª®��³�×r�±�V®¢g�¨OL�
|±Km��³�n²X/}Km�qKr��V®¢g�³�¶�zª��³r®ª��qm�L·

uK³�rOKrO�qm�µqK´®·�¶�zª�Ë��¶O�¶�z�y/¡È/�qL��¬/yK�³�V/�q
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¯L®·�LK��r��LO�n}�¯L¾O�¶¡�¶±´¥�VyqmL±�L½�Vyqm�sK�r�±
©L��È±L¥uK³�µL¦Xym�sK�«L¸©K�LO�VyK�sL`�×n²®~½n±K

¯?,��Kq�ÈOr��«´ª��×qLPX�K��n²¡�È�r�-�¬ª��LO�È�ªW�°½K�LK
r�³�q´�²�eÆ��K�³�µuK³�sK�³K�mK�×qLPX�K

���¬ª��È·L¥��¶X/z±Km�°/��¯?�¯L¦Pl±�³�¯L¥rPk�f©L�W�³�qLPX�K��OLW�È®ª��r·�È¥n}
È�n/}�n/·K´k�È/�ªW�×qL/PX�K�t/¾±�¬/ª��³m�¯L/¾�t½L/®W�³�Un/g³�¯?�wL/yK�rO�³�m´}

�¶©LhÅ�,×qLPX�K�m´_´�³m�°¾O�t½L®W�¶¡�VyK�¯?�µL¥n½m�°½K�§ÅnXyK
ªJz�V¸_�°½K�sKÌ�¶�P���V/z±Km�×mKmqKr/��³�×qLPX�K�rK� ½�n½LO�Kq�«´ª��×n²O

�,×r¾K��������,������������ �
�0Å³K�¶/¡�V//yK�¶/_K´�|©L//c�°/½K�L//O�µL/¦±�°/½K

¬ª���5×qL¦±K��´®`¶�¶�/zª��¯´/d®·�È~±Km�qm�er��¨ILz
�L_�¬·L�WÌ�Vz¾±�¯L±?�qLPX�K��r��³�L®¢g�È±L¦Pl±
O�¯?�¨ILz×Kr�¶O�§L\�È�sL`�x¢�©LO�³�ÈOmK�«´ª�

È®±�t¾±�È½LP�LP��¶Æ��r�±��¯L/¾�³�mqKm�È/�Lk�µL¥n/½m�¶ªJ/z�°/½K�qm�×³�Kr/½s�-n}LO
¾�g�«´ª�µn/}�¨¾��W�¶O�¨IL��×qLPX�K�«´ª��³�È�

È��Kr/�K�¶/O�×qL/PX�K�«´/ª��qm�³��´�´�¶O�Kq�È�¾�g�³�È±L·rO
�������������È®±�°½K�rOL²O�/®·�¶/¡�mKm�mL²X/yK�¯L~½K�¶O�¯K´W

µL¦±�°½K�wLyKrO,��¶O�¶XzO°½K��t/¾±�¬/ª��¯?�V/¾·L�n/}LO�Èl²/y�¶/c�sK�«´ª���´�´�¶¡
mr¡�n·K´k�r¾¾�W��r¦½m�È±L¾O�¶O,�V/yK�È/�¾�g���³�¶O��´�´�¶¡�È®ª�

�5�´�´�È®±�È�¾�g��¶/¡�n/}�n/·K´k�×qL/PX�K�µL/¦±?�³�mr½p/TO�Kq�×qL/PX�K���³�n±K´W
m´}�×qLPX�K�t¾±�|�´�´�� �

����qm�×mKmqKr��×L²��¶O�×qLPX�K�È·L¥
VyK��µL¦±�°½K�qm,�®·��Kr�y�sK�xSÌ�|±Km

È�È�ªW�È�¾�g�n±n}��uK³Ë�uK³�rOKrO�qm�µqK´®·�¶�zª�

http://www.jpt.isca.ac.ir
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®·�ÇKrO�ÈL�Ì��g�«´ª�¾È�qL®}�¶O�È��Xym�³m�¶O�³�n?Ì��Èª¡�/�±�«´/ª�Çr���³��«´/ª�
È//ª®���È//�¬¾//z�W��n//}� //±���,´�//yqK�������,����,×L//Xª½m�-�������,�����UL//´ª���//���³

V�©�n²±L�ÇmKmqKr�,�m´/O�]qL/k�¶�zª��³r®ª��sK�¯LOs�q´Xym�³�´h±�³��r����°/½K�È/�ªW
�zª��¶¡�m´OÌ�µq�³�¨�Lg�Èª®��³�×r�±�V/yK�È/ª®��¨/���³�×r�±�¨���mq³?���/©K��

��zª�Ì�×r�±��qLOqmË�È�ZhO�,VyK�¯Lz±K�qLX�q�³�µmKqK�sK�]qLk�¶d±?�µq�³�mr¡��mq³?
¶//O�V//¾��K³��//~¡�,µs´//g�°//½K�qm�×r//�±�¨//���×r¾¥qL//¡�V//z·�³�L//·��,¯L//¸_�×L//·

È¦±´¦c�È½Krc�³�L·�¯?�×L/·�M�-V/yL·���qm�Z/hO��´/�´��/zª�Ì�È/ª®���×q´/K�,
r½Km�qm�¶¡�VyKË�È/��/�hW�¯L/z±K�qLX�q�³�µmKqK�n/²OL½����¨L/}�Çr/�±�«´/ª��,UL/¾�¾P

m´//O�UL//¾¸©K�³�UL¾//�L½q��¶X//}q�¨L//}�UL//¾�¾P��¯L¸¾¡�ÇL//·�¯n��,È//yL²}��,È//yL²}
µL¾¥�¯K´¾g�³�È//yL²}�¶X//}q�¨L//}�UL¾//�L½q�³�È//yL²}��³�V//J¾·�,¶//yn²·�,ML//zg�×L·

È�È�¾y´�³m�¶O�UL¾¸©K�³�n}��Knk�³�m´/_³�È/ª¡�Z/gLP�L½�¶�¾P�©Kn�OL�|lO��È/yL²}
È�ML�~±K�V�L½��y�¶O�t¾±�Èª®��«´ª�P�}�¶Ì��¬¾/z�W�¯n/�V/yL¾y�³�§t/²�r¾OnW�,�ÆkK

È��n}� ±��eLP���,×mt½����]�,�����,���³����� �
�¯L/Os�q´X/ym�³�V/�©�n/²±L�È´/ª��¨L/}�{qKt/¥�°/½K�qm�×qLPX�K�¶¡�VyK�°}³q

È�/ª®_�sK�Èª®��V®¢g�³�m´}Ì�V/yK�µn/~±�¶X/z±Km�¯?���0L/²¾�½��×L/²��¶/¡�ÈWq´/��qm
K�r//�±��//®��L//O�,n//}LO�mKr//�«qL//¸cn//}�¶//X�¥�¶//¡�È//ª¡�§L¢//}K�s,�È®±��µL//¦±�¯K´//W� �

�Kq�È//ª®��«´//ª��¯L//~½K�V//�¥�³�V//z±Km�¤//²·L®·�µL¥n//½m�°//½K�L//O�Kq�È½L//P�LP��¶//Æ�� �
È®±�×qLPX�K�n±Km��� �

���È�µn·L~�¯Kn²®~½n±K�ÈkrO�°ly�qm�]qL/k�qL/²¡�qm�¶¡�m´}��sK�¶�/zª��°X/z±Km
�ÆkK�¯´d®·�È´ª��,È±Lz±K�«´ª��,�´�g,�X�K�UL¾OmK�³�¯LOs�«´/ª��sK�sK�]qL/k�³�×qLP

�VyK�µn}�È�ªW�È±Lz±K��,{³r/y�������,����V/z·�È½Kn/_�¶O�¯?�wLyK�rO�³�L·n/½LO�³�L·,�
¯L¸_�È²¾O�L·��×u´©´In½K�³�L·,�|±Km�{sqK�³�L·�È�¬¢g�L·�m´}�� �
ÈO�V/yK�µn/}�¶/IKqK�È±Lz±K�«´ª��sK�¶¡�VyK�È�½r�W�wLyK�rO�{r¦±�°½K�¯L®¥-��L/K

�sK�¶Æ��µL¦±�LO�´z®·È®±�È/²�½�-Vz¾±�È±Lz±K�«´ª���¯L/~½K�¶/¡�mKm�VP/z±�×³�¶/O�¯K´/W
È�]qLk�È±Lz±K�«´ª��sK�Kq��´�g�³��ÆkK�n²±L�È´ª��n±Km��� �
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�¨L/}�¯?�r/O�µ³Æ/��L/½�.V/yK�×qL/PX�K�×L/·

È�¾�g�L½�×qLPX�K�µqKt¥�¯m´O��°¾¾�W�³r¥�qm�È±Lz±K�«´ª��×L·
È�¶/IKqK�«´/ª��°/½K�sK�¶/¡�VyK�È�½r�W�°¾²d®·�³�×qLPX�K�m´/}���sK��«´/ª�

VyK�µn}�¶IKqK�È±´¥L±´¥��½qL�W��¯?�sK�m´���È·L¥,��¶/¡�V/yK�ÈL��×L²�
�UL/yL¾��³�L½L/���È/²¾¾PW���,×qL/PkK�W¢È/�¾ª��

|²¾O�¶O��´���È}sqK�|²�,L·��,L·¡|~��³�L·¡|²��³�×mr/��×L/·
�³�V/yK�È±L/z±K�UL/¾g��/ªXl��³r/��³�¯´¥L/±´¥�×L·

¯Lz±K�×L·qLX�q�¶O��´���L½L���°½K�t¾±�È±Ls�?�¯L¾�ULPyL²�³�L·�̄�L·��×L·qLX�q�sK�¬�K
�r��×qL¾XkK�×L·qLX�q�L½�×qL¾XkK��È�¶Xz±Km�m´}���m´/���t/¾±�È·L/¥

×qLX�q�«´ª��L½�/�È�È�L®X_K��m³n/h��L/k���K�qm�¶¡�n}LO
È�µr¸O�ÈOr`W�{³q�sK�/��¯L/z±K�¶O�³�n±rO�Uqn

�°/}³q��½qL/�W�ÈkrO�Nzg�rO�×qLPX�K�³�È�¾�g�×L·
qKt/¥�sK�j²/y�¶y�¨L}�Kq�È±Lz±K�«´ª��¶¡Ë��È/²¾¾PW���,×qL/PkK�W¢È/�¾ª��

|²¡�qm�Kq�¯?��´�´�r¥K�¶XP©K��m³n/h�È±L/z±K�×L·
µqKt¥�sK�×qL¾zO�³�È�zª��×L·��«´/ª��sK�Kq�È/Æ¡�×L/·

È®±�Vym�¶O�«´ª��°½K�sK�È²}³q��½r�W�È½LP�LP��¶Æ��UL®ª¡�¶¡�n}�¯L¾O�n·m���sK

È�qKr/��¯´/s?�³�¶/Or`W�È/yrXym�qm�¶/¡�V/yK�È�qL/�X�¯Lz±K�µqKt¥�¨L/}�³�mr/¾¥��È½L/·
�°¾¾PW�Kq�L·È�r¾z�W�L½��n/²¡� /±���,n/±³r��������,��,{³r/y�-
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�0L�r/��È±L/z±K�«´ª��L½?�µqKt¥�r/O�¨®X/~��¨L/}�¯?�r/O�µ³Æ/��L/½�.V/yK�×qL/PX�K�×L/·
µqKt¥�È�¬·�È�¾�g�×L·�.m´} 
ÈO�qLO�qm�×q³Km�¯L®¥Ë�È�¾�g�L½�×qLPX�K

uK³�sK�mKrË�È�¶/IKqK�«´/ª��°/½K�sK�¶/¡�VyK�È�½r�W�°¾²d®·�³�×qLPX�K
È±Lz±K��VyK�µn}�¶IKqK�È±´¥L±´¥��½qL�W

|±Km�¨L}�È�È½L·�m�¶¡�m´}n±qKmrO�qË��UL/yL¾��³�L½L/��
�³�ÈKt©K�Èh¾_rW��|²¾O�¶O��´���È}sqK

V¾�/�³�qm�¯L¾m?�È�L®X_K��³�V/yK�È±L/z±K�UL/¾g��/ªXl��³r/��³�¯´¥L/±´¥�×L·
¯Lz±K�×L·qLX�q�¶O��´���L½L���°½K�t¾±�È±Ls

r¾��L½�×qL¾XkK��r��×qL¾XkK�×L·qLX�q�L½�×qL¾XkK
¯?�sK,��5È±Lz±K�«´ª��ÈOr`W��×qLX�q�«´ª��L½

¶X}q�¶O�È�V�r��sK�È½L·��0L�r��¶¡�m´}�È�µr¸O�ÈOr`W�{³q�sK
|¾S�È�È²¾O�n²·m��� �

µqKt¥�rO�È±Lz±K�«´ª��§L®X}K��°/}³q��½qL/�W�ÈkrO�Nzg�rO�×qLPX�K�³�È�¾�g�×L·
°½K�n²±L�-VyK�qKt/¥�sK�j²/y�¶y�¨L}�Kq�È±Lz±K�«´ª��¶¡

�³�ÈKt©K�Èh¾_rW��¬¾±KnO�È}sqK��|²¡�qm�Kq�¯?��´�´�r¥K�¶XP©K
mr¡¬½,�µqKt¥�m´O�¬¾·K´k�qLcL±�µqKt¥�sK�×qL¾zO�³�È�zª��×L·

¬¾²¡�]qLk�È±Lz±K�� �
È®±�Vym�¶O�«´ª��°½K�sK�È²}³q��½r�W�È½LP�LP��¶Æ��UL®ª¡�¶¡�n}�¯L¾O

                                                          � �
���«´ª��°½K��´�´,�È�qKr/��¯´/s?�³�¶/Or`W�È/yrXym�qm�¶/¡�V/yK�È�qL/�X�¯Lz±K

È�¯Lz±K�È�L®X_K�³�×mr��×L·qLX�q�¶¡�m´}��°¾¾PW�Kq�L·
�������,����� 

��� ±�,�½qL�W�°½K�sK�È·L¥?�×KrO���,¯LkrW��������,
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°½K��¯L/~½K�µL/¦±�sK�¶/¡�m´/}�È/yqrO�³�|²½t¥�«´ª���½mL��ÈkrO�VyK�NyL²�V¸_
c�¨L}�r�±n�«´ª�µqKt¥�¶�È�È½L·�m´}��� �

ÈO��¬�ÅK�È²�®©LO�Kq�qLPX�K�r¥K�¯L®¥�«´y�×L²���È�,¬¾X�r¥��È/Xg�«´ª��ÈL®W�¯K´W
µqKt¥�¶O��´�h�t¾±�Kq�UL¾�L½q�³�È�¾P��«´ª���³�È/�KtX±K�¬¾·L/��j²/y�sK�×qLPX�K�×L·

n}LO�¯?�r¢²�¶Æ��VyK�n¾�O�³�Vz±Km�¶¾±L[�UÅ´���� �
�×qLPX�K�sK�mKr�r¥K�LK��kK�×L²��«qL¸c�×L²���È�¶/Æ��L/½?�,n}LO��¶/®·�n/±K´W

µqKt¥�.n±KnO�L²��°½K�¶O�×qLPX�K�Kq�È±Lz±K�«´ª��×L·� �
�¶/¡�VyK�er��È±Lz±K�«´ª��qm�È�L®X_K�V©Kn��n²±L�UL�´�´�ÈkrO� }�¯³nO

È�¯L®¥�n}LP±�×qLPX�K�¬¾·L��sK�m³q-�©L��qm�¶Æ��LKÌ�qL/PX�K�¶y�sK�×qLPX�K�UL¡KqmK�
V/yK�¶/X�¥�°ly�×mKs?�«´¸��sK�¶y�°½K�°®��³�È�L®X_K�V©Kn��³��L®X_K�,«KnlXyK��

�0LWn�L��xS�È�¾�g�rK�¶±�È�L®X_K�V©Kn�,��«qL/¸c�×L/²��¶/O�×qL/PX�K�n/½LO�¶/¢ªO�n/}LO��
È�È·L¦±�°¾²c��0LyLyK�×³�¶¡�n²¡�mL`½K�Kq�¶PIL}�°½K�n±K´W�®·Ì�µqKt¥��È±L/z±K�«´/ª��×L·
È�×qLPX�K�Kq�n±Km��� �

qLOqm�¯Kn²®~½n±K�ÈkrOË�×qL/PX�K�sK�¶/Æ��m´/����r¡p/W�È�L/®X_K�V©Kn/��¯m´/O
µmKm��V©Kn/��×L/�X��¶/O�¨/®��³�«Kn/�K�È/²�½�È�L®X_K�V©Kn��°z 4g�qLPX�K�L±L®·�¶¡�n±K

VyK�È�L®X_K��OK³q�qm�È�L®X_K���sK�r/¾��È�L®X_K�V©Kn��°z 4g�qLPX�K�¶¡�VyK�°}³q
×qLPX�K��È�L®X_K�V©Kn��m´k�°Xz±KmVyK���r�L/±�È´/¸��È�L®X_K�V©Kn��n½mrW�¯³nO

VyK�È�L®X_K�È¥n±s�³��L®X_K�qm�È�Lk��OK³q�m´_³�¶O���×r/K�,�L/k��OK³q�m´_³
VyK�È_qLk�³�È�¾�g�ÈXz·�×KqKm�³�×m´_³��È�¶d±?��n/}LO�Èª���³�Èª®��«´ª��n±K´W

/½�°X/}Kmm´_³�¶/±�³�V/yK�È�L/®X_K�È¥n±s�qm��Lk��OK³q�¶O�¯n¾~lOm´_³�³�mL`½K�L
�/�hW�³�°X}Kn±�È�L/®X_K�È¥n/±s�qm��L/k��/OK³q�°X�L/¾±�L/½�°X�L/½���V©Kn/��°½KrOL/²O

¶O�È�L®X_K�¶/O�È�L®X_K�V©Kn��°z 4g�qLPX�K�sK�r¾��È�¾�g�«´¸�� ½�¯K´²��� /½�¯K´/²�
VyK�×qLPX�K�«´¸����³�m´/_³�³�È�L/®X_K�V©Kn/��°/z 4g�qL/PX�K�¯L/¾�¶/¡�VP/z±�°¾®·

mqKm�m´_³�È�L®X_K�V©Kn����hW,�/¾�È_qL/k�V/�¾�g�¯L/¾�³�fP/��³�°/z 4g�qL/PX�K�¯L
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©L��qm�È½LP�LP��¶Æ��¶¢±L²cÌ��×qL/PX�K�UL¡KqmK���qm�¬/·
È�f½r/�W�V/rg�³�M´_³�mq´�qm�¬·�³�fP��³�°z 4g�mq´��³�M´/_³�¶/c�¶/¡�n/²¡

�¨�L��sK�¨���q³n���È��Lh©�m´}��qm�µL/¥�³
�È_qL/k���hW�«L��qm�µL¥�È�L®X_K�V©Kn��V�¥�n½LO�¬·�L`²½K�qm
�«L/`±K�³�¨/���q³n/��«L/��qm�µL/¥�³�VyK�È�¾�g�rK�Uq´�

�m´O�n·K´k�×qLPX�K�rK�Uq´�� ±��È±Kmt½��,«n��r½sQLc��� �
È½L/P�LP��¶/Æ��r/�±�sK�¶/¡�V/z±Km��L/�m�¨OL��Kq�L�mK�°½K�¯K´,��«´/ª�

mqKm��L�XkK�×qLPX�K�×L·�� �
�mq�°®/��¯L/~½K�.V/z¾c�«Æ/¡�³�¶�/zª��n²±L�È´ª��×L·

È�µmL�X/yK�¯?�sK�«Æ/¡�qm�¶¡�m´/}����³�°/½m��/½r��L/O
�È±L/·rO�UL/yL¾��³�È�zª���½r��°X}L¦±K��,È½L/P�LP�����]�,����/��,����������,��¬/ª�

³�¨/®���P/g�,ML/���³�MK´/[�,fP/��³�°/z 4g�¯´d®·�ÈWL�´�´�rO�¨®X~�Kq�«Æ¡�����
¢ÇmKmqKr��Çq´K�¶�n/±K���«Æ/¡�,µL/¦±�°/½K�qm

°½K�sK�³�mqKm�È©n/_�{³q�³�mr/O��«KnlX/yK�V/¸_
�V/yK�qL¢±K�mq´�¯?� /±���,È½L/P�LP�����]�,����/��,

µqKt¥�r/O�«Æ/¡�§L®X}K�qm�¶XP©K��×L/·�×n/½LO��×qL/PX�K�³�¯?�°X/z±Km��³�L/·
�¶/XkKmrS�¯Kn/O�r/¦½m�×L_�qm�n½LO�¶¡�mqKm�m´_³�ÈW

µqKt¥�rO�«Æ¡�§L®X}K�×³��°/½K�sK�³�V/yK�¶/X�r½pS�t¾±�Kq�È�¾�g�×L·
È�¶�zª��LO�¯Lz®·�¨ILz�¶±´¥�°½K�qm�Kq�«Æ¡�V¸_�n±Km���¶/¡�V/yK�q³LO�°½K�rO�×³�Kp©

/¾±L/·rO�L/O�tÈ�V/yK�/¡�³�¬6ª/z�ÈWLn/��sK�¶� �
�g�¨IL/z�sK�¬/�K�,«Æ¾�³�V/yK�ÇqL/PX�K�³�È/�

��³�È/²¾r½�¾�È/²�È©n/_��V/yK��� /±���,È½L/P�LP�

qLO�qm�¶Æ��µL¦±�¯K´WË�K�t/¾±�Kq�r¦½m�«´ª��×Kr/O�×qL/¾��³�mL¾�/�
mr¡�¶IKqK�«´ª��¯?�×L·�� �
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mqKm�m´_³�t¾±�fP��³�°z 4g��©L��qm�È½LP�LP��¶Æ��¶¢±L²c
È�f½r/�W�V/rg�³�M´_³�mq´�qm�¬·�³�fP��³�°z 4g�mq´

fP��³�°z 4g�¶c�³�Vrg,��LO�¶�OKq�qm�µL¥�
�È��¨���«L��¶z�±����È_qL/k���hW�«L��qm�µL¥�È�L®X_K�V©Kn��V�¥�n½LO�¬·�L`²½K�qm

È��Lh©�°½K�qm�¶¡�m´}��«L/`±K�³�¨/���q³n/��«L/��qm�µL/¥�³�VyK�È�¾�g�rK�Uq´�
°½K�qm�¶¡�¨�L��×´y�sK�¨®���m´O�n·K´k�×qLPX�K�rK�Uq´�

È®±�°½K�rOL²O�WÈ½L/P�LP��¶/Æ��r/�±�sK�¶/¡�V/z±Km��L/�m�¨OL��Kq�L�mK�°½K�¯K´
�0L�r��È±Lz±K�µqKt¥�¶O�mqKm��L�XkK�×qLPX�K�×L·

qLOqm�×³�r�±�LKË�µqKt¥��mq�°®/��¯L/~½K�.V/z¾c�«Æ/¡�³�¶�/zª��n²±L�È´ª��×L·
È©n_��½r��°X}L¦±K�×³Lz���È�µmL�X/yK�¯?�sK�«Æ/¡�qm�¶¡

È²½mL±��È±L/·rO�UL/yL¾��³�È�zª���½r��°X}L¦±K
³�¨/®���P/g�,ML/���³�MK´/[�,fP/��³�°/z 4g�¯´d®·�ÈWL�´�´�rO�¨®X~�Kq�«Æ¡

È�L�g�sK�¶¡�n±Km½±�]qLk�¬©L���¾n²Xz�-ªO¢
�6 ªz�³�UKq´¸~�sK����È�µr/¸O�UL®�°½K�sK�³�mqKm�È©n/_�{³q�³�mr/O

È±L·rO�³�×qLPX�K�q´K�qm��IL�g�¯m´O���V/yK�qL¢±K�mq´�¯?
����,������������µqKt¥�r/O�«Æ/¡�§L®X}K�qm�¶XP©K

r¾���PX©LO�È±L·rO�¯?�¯m´O�L�gÆ�L·�¶/XkKmrS�¯Kn/O�r/¦½m�×L_�qm�n½LO�¶¡�mqKm�m´_³�ÈW
m´}��§Lg�°¾��qm,�µqKt¥�rO�«Æ¡�§L®X}K�×³

È�¶�zª��LO�¯Lz®·�¨ILz�¶±´¥�°½K�qm�Kq�«Æ¡�V¸_
qLOqm�¶�zª�Ë�±�|©ÅnX/yK�³�V/yK��½L/�g/¾

½�¾rW�È²¾¡È�N�½�¬ª��ZhO�È©³�-nOL/¡�g�¨IL/z�sK�¬/�K�,«Æ
�È©ÅnXyK¡È�¶�¡¶©mK�¶O�,n²��sK�¬/�K�ÇK½�¾��³�È/²

����]�,����,������ �
È�¯L²ly�°½K�sK�qLO�qm�¶Æ��µL¦±�¯K´W

È�¾�g�L½�×qLPX�K�µqKt¥�¯m´O�mr¡�¶IKqK�«´ª��¯?�×L·

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


����

 

www.jpt.isca.ac.ir 

 

yq
rO

È�
qLP
X�
K

×�
¯m

Ó
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ŔČŞĄő˨ãĚŞá˨ ˨
VyK�µn}�¬¾�²W�|lO�³m�qm�Èª�K�|yrS�¶O�jyLS�qm�r�Lg�qLX}´±�� 

¶/O�×qL/PX�K�È±L/��¶/O�,¶/©L���´�´�³�¶ªJz�°¾¾PW�°®��§³K�|lO�qm�� /½�¯K´/²�
¶Æ��µL¦±�sK�¶¡�n}�°}³q�³�µqL}K�ÈWLn��ZhO,�È�L²��qL¸c�¶O�×qLPX�K��qm�¶/¡�n½?

�«qL¸c�³�«´y�×L²��qLX}´±�°½K�È²�®©LO�×qLPX�K�È²�®©LO�×qLPX�K�³�¬�ÅK��kÅK���q´/h
È�ZhO�n²}LO�� �

qL//Oqm�È½L//P�LP��¶//Æ��µL¥n//½m�¶//O�«³m�|//lOË�×qL//PX�K�³�È±L//z±K�«´//ª���¯?�¯m´//O
VyK�µmKm�¯LLy�q´h�¶y�qm�Kq�È\gLP�³�V}Km��L�XkK�� �

´h§³K�q��È�¶IKqK�È±Lz±K�«´ª��sK�¶Æ��¶¡�È�½r�W��×qL/PX�K�«´ª��L½?�.Vz¾c�n·m
½r�±�qmÌ�È�È±Lz±K�«´ª��Kq�¯?�×³�³�VyK�Ln��«Æ¡�qm�Èª®��«´ª��¯L®·�×³��.n±Km� �

°½Kqm�¶Æ��r�±�Vz¾±�f½r��µqLO-��qm�¬/ª��sK�mKr/�¶/¡�V/yK�¬ª/z�qKn/��°/½K�LK
½r�±Ì���¶O�¬ª��,×qLPX�K�UL¡KqmK«L�±�È·L/¥?�¶/±�VyK�È·L¥?�×L²�n/²-�È®±�Kp/©��¯K´/W

¯?�sK�rWKr��L½�mr¡��P�²�Ln��mt±�Èª®��«´ª��rO�Kq�×³�«Æ¡�qm�UL½qLPX�K,��n²±L�È´ª�
/®·�¶/O�r�L±�Kq�¯?�L½�³�mr¡�¨kKm�¯?�qm�Kq�¯LOs�³�UL¾OmKÌ��qm�¶/¡�V/z±Km�È/Or��«´/ª�

¯?�x�±�LO�V�OL��L·�OLW�¬ª��³�mqKn±�È·L¦½L_�rÅK�X���¾È�¶Xz±Km�¯Ls�UL�m´}�� �
«³m�q´h��È�L½?�qLO�qm�Kq�ÈPª��È½LP�LP��¶Æ��¯L²ly�wLyK�rO�¯K´WË��L/½�È/�¾�g

×qLPX�K�¶X}q�¯m´O�n¾L`±K�r½s�^½LX±�¶O��´�´�°½K�qm�ZhO�.V�L½�È®ª��×L·�� �
�©K���×L²��¶O�¬ª��-n}LO�¬�ÅK�È²�®©LO�×qLPX�K�,qLPX�K�sK�mKr�r¥K��mr`�m´_³�n²�
mr`��V/yK�¯L/z±K�¶O�¬IL��¶¡,�È�qKmq´/krO�V/¾·L�sK�È�³�n/}LO��È/�¾�g�Kq�¯?�¯K´/W

X}q�×L²��¶O�¬ª��³�Vz±KmÌ�V/yK�È/�¾�g�¶hL/z�L/O�³�mqKm��ª�W�«´y�¯L¸_�¶O�È®ª�-�
È�¶cr¥K�n}LO�×qLPX�K�,r¦½m�È±L��¶O�n±K´W�� �

M��È·´_³�-n}LO��kÅK�È²�®©LO�×qLPX�K�,qLPX�K�sK�mKr�r¥K�VyK�er��� �
°½K�§³K�×qLPX�K�¶¡�®·�°Xz±KmÌ�/½r�±�wL/yK�r/O�È±L/z±K�³�È/�¾P��sK�¬�K�ÈOr��«´ª�Ì�

VyK�¶}nk�¨OL��¶Æ��UL½qLPX�K�� �
°½K�«³m�È®±�,mqKm�«´ª��t½L®W�ZhO�qm�¶Æ��¶¡�È½L²P�wLyK�rO�¶¡�¬ª��¯K´W��È¥n}

http://www.jpt.isca.ac.ir
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Vz±Km�°��¯?�¯L¦Pl±�³�¯L¥rPk�f©L�W�³�qLPX�K�¶O�Kq�«´ª��� �
×qLPX�K�È�±�³�×mKmqKr��«´ª��¯m´O��Kq�È/ª®��«´ª��¯m´O

�n/²±L�È´ª��VyK�¨IL��¶¡�Vz±Km�µL¦±�°½K�LO�´z®·�Kq�¶Æ��¯K´W
È�È±Lz±K�«´ª��sK�]qLk�³�×qLPX�K�,�´�g�³��ÆkK�n²}LO�� �

�×qL/PX�K�Kq�È±L/z±K�«´/ª��³�È/ª®��«´/ª��×L/·
µqKt¥�n²±L�È�½mL��¶O�VPz±�×³�r�±�.n±Km�.Vz¾c�ÈÆ¡�³�È�zª��×L·� �
VyK�r½s�er}�¶O�V®z��°½K�qm�ZhO�¨�Lg�� �

µqKt¥�¯m´O��°¾/¾�W�³r/¥�qm�È±L/z±K�«´/ª��×L·
È�¶IKqK�«´ª��°½K�sK�¶¡�VyK�È�½r�W�°¾²d®·�³�m´}�� �

�°/}³q��½qL/�W�ÈkrO�Nzg�rO�×qLPX�K�³�È�¾�g�×L·
qKt/¥�sK�j²/y�¶y�¨L}�Kq�È±Lz±K�«´ª��¶¡Ë��È/²¾¾PW���,×qL/PkK�W¢È/�¾ª��

m�Kq�¯?��´�´�r¥K�¶XP©K|²¡�q��m³n/h�È±L/z±K�×L·
µqKt¥�sK�×qL¾zO�³�È�zª��×L·��«´/ª��sK�Kq�È/Æ¡�×L/·

È®±�V/ym�¶/O�È±L/z±K�«´ª��sK�È²}³q��½r�W�È½LP�LP��¶Æ��UL®ª¡�sK�n/½?-��sK
m´}�ÈyqrO�³�|²½t¥�,«´ª���½mL��ÈkrO�VyK�NyL²�V¸_�� �

È�ÈyL¾y�³�È�L®X_K�«´ª��n²±L�µqKt¥�¯K´W��¶/O�Kq�×qL/PX�K�³�È/�¾�g�×L·
qL/OqmË��¶/Æ��µL/¦±�wL/yK�r/O�È�L/®X_K�V©Kn/�

V/yK�×qL/PX�K�,n/}LO�V©Kn/��°/zg�¶/O�r�L±�r¥K�È½LP�LP�-��³�È/��K³�¶/O�r�L/±�r/¥K�L/K
O�È�L®X_K�È¥n±s�qm��Lk��OK³q�¯m´OVyK�È�¾�g�,n}L��� �

�r/O�¨®X/~�«Æ/¡�n/²±L�È/®ª��³�È/�¾�g�×L/·
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®·Ì�Vz±Km�°��¯?�¯L¦Pl±�³�¯L¥rPk�f©L�W�³�qLPX�K�¶O�Kq�«´ª�
´y°½K�«�È®±�¶¡�×qLPX�K�¯K´W�×qLPX�K�È�±�³�×mKmqKr��«´ª��¯m´O

mr¡�mL¾��K�¶Æ��¯L²ly�sK�� �
°½K�«qL¸c�È®±�¶¡��n/²±L�È´ª��VyK�¨IL��¶¡�Vz±Km�µL¦±�°½K�LO�´z®·�Kq�¶Æ��¯K´W

È�È±Lz±K�«´ª��sK�]qLk�³�×qLPX�K�,�´�g�³��ÆkK
«´y�q´h���¶Æ��L½?µqKt¥�È½LP�LP���×qL/PX�K�Kq�È±L/z±K�«´/ª��³�È/ª®��«´/ª��×L/·

È�µqKt¥�n²±L�È�½mL��¶O�VPz±�×³�r�±�.n±Km
VyK�r½s�er}�¶O�V®z��°½K�qm�ZhO�¨�Lg

�©K��qLO�qm�×q³KmË�È�¾�g�L½�×qLPX�K�µqKt¥�¯m´O
uK³�sK�mKrË��×qLPX�KÈ�¶IKqK�«´ª��°½K�sK�¶¡�VyK�È�½r�W�°¾²d®·�³

µqKt¥�rO�È±Lz±K�«´ª��§L®X}K��°/}³q��½qL/�W�ÈkrO�Nzg�rO�×qLPX�K�³�È�¾�g�×L·
°½K�n²±L�-VyK�qKt/¥�sK�j²/y�¶y�¨L}�Kq�È±Lz±K�«´ª��¶¡

�³�ÈKt©K�Èh¾_rW��¬¾±KnO�È}sqK��m�Kq�¯?��´�´�r¥K�¶XP©K
¬½mr¡,�µqKt¥�m´O�¬¾·K´k�qLcL±�µqKt¥�sK�×qL¾zO�³�È�zª��×L·

¬¾²¡�]qLk�È±Lz±K�� �
M��È®±�V/ym�¶/O�È±L/z±K�«´ª��sK�È²}³q��½r�W�È½LP�LP��¶Æ��UL®ª¡�sK
°½K�m´}�ÈyqrO�³�|²½t¥�,«´ª���½mL��ÈkrO�VyK�NyL²�V¸_

È´ª��qm�È�ÈyL¾y�³�È�L®X_K�«´ª��n²±L
W�Uq´�A´V�L½�¯L-��0Æ\�µqKt¥�½L·È�qL/Oqm

V/yK�×qL/PX�K�,n/}LO�V©Kn/��°/zg�¶/O�r�L±�r¥K�È½LP�LP�
È�¾�g�O�È�L®X_K�È¥n±s�qm��Lk��OK³q�¯m´O

ª��n²±L�È®ª�/zµqKt¥�r/O�¨®X/~�¶���r/O�¨®X/~�«Æ/¡�n/²±L�È/®ª��³�È/�¾�g�×L/·
µqKt¥�È�×qLPX�K�³�È�¾�g�×L·�n}LO�� �

� � 
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ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
�� ´�yqK�����������ǄƣɕũƛƹŤƁƣŨťƽ�ΈɔƇɕƭťůƽ���¬_rX��§³K�QL/c�,È��©�°zgn®h���¯Kr/¸W��

´±�er��UKqL~X±K� 

�� ¬yL��,¯LkrW����������ŘƄƀͳƨǂɔƀ�ƼƨƺƢ�ͳƨƽʮȕ�ͳǁťũƽ�ƅŨ�ɒƁƽ��§³K�QL/c���¯Kr/¸W���µL¦/~·³vS
ÈÆyK�¶~½n±K�³�¤²·r�� 

�� q³Km×L�q�,����������ŮťƟźʮƽͳ�ŤƄƀŤ�ŦťŨ�ƄƀȕƄťũůƢŤ�Ŭť�ɒ�³m¾°�½L±mLÌ�Æ�¶�LP�LP�½È�,
§³K�QLc���¯Kr¸W��zyDÌ��hW�³�UL�©L�¾¦²·r��UL�Èg�ÈÆ/yK�°/®`±K�,¢�¶�/zª��³�V/®

K½¯Kr�� 

�� ¸ª½³�,×LXª½m¬����������ͳǁťƨƋǁŤ�ƻǈƺƢ�ƅŨ�ǄƽƁƲƽ��¬_r/X��µqm�È�±L/��r¸c´/²��QL/c�,×n/¾O
§³K���¯Kr¸W��w´²���� �

�� ,×r¾/�±r¾�-¨��©K´OK�,×n_Ly�n¾/ye³q�¶©K�����������ƅƨƟǂƽ�ƆŤ�ͳǁťƨƋǁŤ�ƻǈƨƺƢ�Ǉ�ŬťƨɔƄťũůƢŤ
ɓɔťũƚťũƚ�ǄƽʮƢ��]�,È±L/z±K�«´ª��³�¯Kt¾®©K�|½L®·�UÅL��¶�´®`�§³K�QL/c�,���¯Kr/¸W��

X±K�¯LsLyÈÆyK�¶~½n±K�³�¤²·r��µL¦~·³vS�UKqL~� 

�� ¬½r¢©KnP��,{³ry����������΄ǂƒ�ŴƅƮŮ��«´y�QLc���¯Kr¸W��zyDÌ��Kr��È¦²·r�� 

�� ×r¢z��,×r¾K�È±L®¾ªy����������ŭžťǂƎ�Ǉ�ưƛǂƽ�ŭɔŘ�ƅƟǁ�ƆŤ�ͳƊťǂƎ�ɒƀƇɔ�ŸťũƓƽ�ǄƺƹŤ��¬���
zyDÌ�È²¾®k�«LKŃ� 

�� ,È½LP�LP��n¾y°¾zgn®h����������ƌǇƄ�Ǉ�ǄƮƨƋƺƭ�ƷǈƨƒŤ�ƼƨƋɕƹťŢƄ��]���³�«³m�QL/c�,���
¯Kr¸W��Kqn��UKqL~X±K� 

�� ,È½LP�LP��n¾y°¾zgn®h����������ͳƨƖťɕƭ�ťƖƅƽʮƦ�ŬťƲɕƺƣŮ�Ǉ�ŹɕŻƓŮ�ťŨ�ūƾŻƹŤ�ūɔťǆǁ�
�]�«qL¸c�QLc�,���¬���zyD¶�È²¾®k�«LK�È~·³vS�³�È}s´?Ń� 

��� �,È½LP�LP�n¾y°¾zgn®h����������ƿŘƅƨƲƹŤ�ƅɕƨƋƮŮ�ͳƭ�ƿŤƇɕƾƹŤ��]���³���³�m�QL/c�,«³���
U³r¾O��UL�´P�®ª©�È®ª�ÁK�ºzyD�� 

http://www.jpt.isca.ac.ir
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P²X©K³�UKqL/}ÃK�er/}¾UL/¸��/c§³K�QL���¬/����r/~±

ͳǁťƋǁŤ�ƻǈƺƢ�ǄŨ�ƘǈŨƅƽ�ɒťǅ��¬_rX��Èª���QLc�,¯KmqL¡�n®h

ǄƮƨƋƺƭ�ƌƆǈƨƽŘ��]�«qL/¸c�QL/c�,���¯Kr/¸W���Ì/zyD

§³K�QL//c�,r//¸®¥qtO�r¸c´//²���¯Kr//¸W���UKqL//~X±K

ƀťǆůŶŤ�ͳƽʮȕ�ͳǁťũƽ��«´y�QLc���¬���zyDÌ��¶±Lk�È¦²·r�

ƮƋƺƭȻ�ǄƽʮƢ�ͳƊťɕƊ�ɓɔťũƚťũƚŃ� 
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O�º¾®ª�©K�¹s´h©K�È��°¾yqn®©K¬���ÈÆyÃK�r~²©K�ºzyD

��� °¾//zgn®hn¾y�,È½L//P�LP������������ǄƨƨɔťƮƹŤ�ūɕƨƨƎťź
n¾yÈ½LP�LP��°¾zgn®hŃ� 

��� y´�È,�/�±�¶/_K´k¾n©Kr½°����������P²X©K³�UKqL/}ÃK�er/}
º�ÆP©K�� �

��� °¾©³u�,n±³r�����������ǄɔƅƟǁ�ͳǁťƋǁŤ�ƻǈƺƢ�ǄŨ�ƘǈŨƅƽ�ɒťǅ
«³m���¯Kr¸W��È·L¦~±Km�r~±�t¡r�� �

��� È�Wn/®h�,×mt/½�eLP�����������ǄƮƨƋƺƭ�ƌƆǈƨƽŘ
r¾P¡r¾K�UKqL~X±K�� 

��� ¯L//½rO�,È//¦����������ƅǫǈƨƨǫ��¬_r//X��§³K�QL//c�,r//¸®¥qtO�r¸c´//²
ÈsqK´k�� �

��� ×n¸�,È±Kr¸W�×³mL·����������ƀťǆůŶŤ�ͳƽʮȕ�ͳǁťũƽ
mr 5k� 

��� È±Kmt½��n�L�qn®gK�,«���r½s�QLc���ƮƋƺƭ
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Abstract 

According to some Muslim scholars, manners of living are not exhausted 

by modern style of living (regardless of prior traditions)�we might still 

turn to Islamic jurisprudence (fiqh), find the Prophet�s words, and live 

accordingly. The nature or spirit of Islamic jurisprudence is the discovery 

of the practical doctrines, or rulings, of Islam. A jurist is not therefore a 

lawmaker, but a discoverer of laws. A jurist�s process of ijtihad (or infe-

rence of rulings) ends with an inferences of a proposition that suggests a 

jurisprudential ruling. Of the prominent Shiite intellectual trends, both 

Akhbâris and Uṣûlis endorse metaphysical realism about divine rulings. 

The main problem with which this article is concerned is an assessment 

and critique of the mechanism of realism in jurisprudential inferences in 

Shiite principles of jurisprudence. Based on the results of this research, 

which are obtained through description and analysis of content, although 
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realism is part and parcel of the principles held by Imami Shiite U

the solutions proposed to achieve the goal are inadequate because of their 

confusion of existential and legislative effects of certainty, and thus, they 

cannot do justice to the concerns of Akhbâris i

this reason, it is necessary to account for a more efficient mechanism of 

realism through a revision of the common elements of U

and how they arrive at an authoritative reason or proof. It seems that by 

transferring the locus of inculpatoriness (

ness (muʿadhdhiriyya) from the essence of certainty (

and the minimization of the impact of psychological states on inferences, 

the ground can be prepared for realism and furt

propositions in the principles of jurisprudence.

Keywords 
Realism, mentalism, truth, Akhbâri, Uṣ
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d parcel of the principles held by Imami Shiite Uṣûlis, 

the solutions proposed to achieve the goal are inadequate because of their 

confusion of existential and legislative effects of certainty, and thus, they 

cannot do justice to the concerns of Akhbâris in reaching the reality. For 

this reason, it is necessary to account for a more efficient mechanism of 

realism through a revision of the common elements of Uṣûli arguments 

and how they arrive at an authoritative reason or proof. It seems that by 

g the locus of inculpatoriness (munajjiziyya) and exculpatori-

) from the essence of certainty (qaṭʿ) to its causes, 

and the minimization of the impact of psychological states on inferences, 

the ground can be prepared for realism and further justification of the 

propositions in the principles of jurisprudence. 

ṣûlî, probativity (ḥujjiyya). 
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Ê�ÅÁ�a�Ä·Z¬»��
źƫƺɋ�žš�ŽŞȎǀſŞƃ�ƚƪŝǀ�ŝžțɌɍ�ƦŞŨƶɎƀɍͲͤ�ŽŹ�ưǁƋŝ�ƽƫƦ�ƶŞƶŝͤ��

zgn®h¾L���°È½�� �
ĂĿʭŰęĕ˨ĒŰęʭă˨ʲʳʺ�ʳʺ�ʴʷʳʳ˨ ˨˨ ˨ġĚŰĘÏ˨ĒŰęʭă˨ʲʴʸ�ʳʼ�ʴʷʳʳ˨ ˨

¢c¾µn��
´¾}�,¯L®ªz�¯Kn²®~½n±K�ÈkrO�r�±�sKË��¯qn�È¥n±s�qm�r�h²�°Xz½s�V²/y�¶/O�r/�±�¯³n/O�°¾/~¾S�×L·��

È�¯L²d®·�-Vz¾±�V�q�¶����Kry�¶O�¯K´WL¾S�°ly�,rPŅ�mr¡�È¥n±s�¯?�wLyK�rO�³�V�L½�Kq��V/�¾�g��¶/��
¶O�¶d±?�³�OL\Ì�È�M´zh�¯?�e³q�m´},�µs´?��~¡��«ÆyK�°½m� 5Èª®��×L·�«L¢gK��VyK��°½K�qm��,r¾/z
¯´±L��¶¾���µm´P±�qKp¥,�VyK��}L¡�¶¢ªO���sK�È¡L/g�¶/¡�µqKt/¥� ½��½r��sK��LP²XyK�LO�¶¾��� 5mL¸X_K�UL¾ª®�

È�¯L½LS�VyK�¬¢g�nOL½��¶ªh±�¯L¾�sK�¶/O�¨/IL��L/²P�qm�È©́ �K�³�×qLPkK�µ³r¥�³m�r·�,¶�¾}�×r¢���kL}�×L·��
��K³�s´g�qm�È¢½t¾�LX�È½Kr¥Ë�n²Xz·�È¸©K�«L¢gK��³�ÈOL/½sqK�,¶/XkKmrS�¯?�¶/O��/¾�hW�°½K�¶¡�Èª�K�ÌªJz�n/�±�

��K³�qL¡³sLy�L®±È½��LP²XyK��qm�È¸���×L·�§´�KVyK�ÈLK�¶����¶X�L½��P��|·³vS�°½K�×L·,���¾/�´W��/½r��sK
��K³�¶cr¥K�,Ḱ Xh�¨¾ªhW�³�t_�È½Kr¥³�È©́ �K�È±LP�¬ªz��×L·er��×L/·qL¢·Kq�L/K�,VyK�ÈLK��×Kr/O�µn/}

����È�r}�³�È²½´¢W�qL[?�°¾O��ªk�¨¾©m�¶O��n·�°½K�¶O�¨¾±,�³�µm´/P±�m´/���¶/O�È/�K³�/WB°¾�n/²²¡Ë�/�n�mÌ�
×qLPkK�V/z¾±���K³�¶O�¯n¾yq�qm�L·��×³q�°¾/®·�sK,��È¦±´/¦c��´/�k�qm�rWn/?qL¡�×qL¡³sL/y�°¾/¾PW
��K³��r�L²��qm�×r¦±sLO��½r��sK�È½Kr¥§ÅnXyK��rX~�´h±�³�È©´�K�×L·Ë��×q³r/��,V/`g�¶/O�¯n¾/yq
VyK��/W�|·L¡�³�����§´�g�MLPyK�¶O�����UKo�sK�V½qp��³�V½t`²�°�´�§L�X±K�LO�nyq�È�r�±�¶OB�r¾[

×KrO�¶²¾s�,�LP²XyK�qm�È±K³q�×L·�V©Lg���K³�µqKt¥�rX~¾O�¶cr·�¶¾_´W�³�È½Kr¥�m´}�¬·Kr��È©´�K�×L·�� �

µuK³n¾ª¡�L·��
��K³�r¥°·o�,È½K�V 6̀ g�³�È©´�K�,×qLPkK�,�n��,È½Kr¥�� �

                                                          � �
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http://www.jpt.isca.ac.ir
mailto:���|�Km�Xk��?����rX�m��������z���Kr�K�,�Kr�W�,�X~�O�n��}��L�~�Km����mhs13680@yahoo.com��


www.jpt.isca.ac.ir��

µKq�³�V�r��qL¾��¶O�Vzl±�ÈyL²}��qm�³�µn/}�¶/XkKmrS�¯?�¶/O�ÈOL¾X/ym�×L/·
È�¶/_´W�m´/}��È�Kq�§³K�|/lO�ªJ/z�¯K´/WÌ�

¶/½r�±�°¾/¾PW�¶O�r`²�¶¡�Vz±Km�ÈyL²}�·�n/·K´k�¶/¾_´W�ML/O�qm�È½L
ªJ//z�³�µm´//O��´//Or�V//�r��V//}ry�³�V//�¾�g�¶//O�«³m�|//lOÌ�×qLXkL//y��

¬/z¾©LIq�¯K´/²��³m�¶/ªgr�°/½K�qm�È/yL²}���³
��Cornelis, 2001, pp. 1-2��� �

LyL²}�¨�L��°·o�LO�V,�V/z¾±�]qL/k�§L/g�³m�sK��
�°/½K�¶/¢²½K�L/½�³�n/±qKm�×mL/�³�È_qL/k�×m´/_³�,�5qn�sK�¨�Xz�È²·o�×L·

N/¾WrW�°¾/®·�¶/O,�/½r�±�³m�sK�È/¢½Ì��³�¬/z¾©LIq
Dancy,��� �

�r/��,È_qLk��½L�g���hW�¶O�mL�X�K�×L²����KqmK�sK�r�±
V/yK�È±L/z±K��5qn/4�m´/_³�sK�r�±���¬/z¾©LIn½K�qm�È/ªP��mr/¢½³q��Ækr/O� �

�n//±qKn±�È//��hW�L//��KqmK�L//½�V//�r��sK�×Kn//_�È_qL//k�×L//·

yq�n·¾,n�½¢È�\gLP�sKÈ�L¸���¶¡×�L/KÈ��r/O
¯?��KrX}K�³�n¸X`��LP²XyK�sK�KrO�L·×��³�¬©L/�

�È��//¸©K�«L//¢gKÈ��Kq³×�°//·o��//ª¢�V//yK�
K�§´/P��sK�n/�O�¶/¡�V/yK/½°���K³/¾,V��¶/O�V/O´±³n/W½°�

1� knower 

2� the known 

3� functional 

4� structural 

5� realism 
6� idealism 
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ŔŎĖńŎ˨ ˨

V�r��qm�µKq�³�V�r��qL¾��¶O�Vzl±�ÈyL²}
´h±�¶O�n�O�¶ªgr�Ë�5 ©L���LPWqK¬��«´/ª��LO��È�¶/_´W

×mr¡qL¡��V�r��¶/½r�±�°¾/¾PW�¶O�r`²�¶¡�Vz±Km�ÈyL²}
n//}��ªJ//z�³�µm´//O��´//Or�V//�r��V//}ry�³�V//�¾�g�¶//O�«³m�|//lO

V�r��È�¨¾¢/~W�Kq�ÈyL²}�n/·m��V�r��¬/z¾©LIq�¯K´/²��³m�¶/ªgr�°/½K�qm�È/yL²}
�¬z¾©LIqn��n½KLI¬z¾©���È�ÈyqrO�Kq�n²¡�

È��KqmK�¶d±?�³�L¾}K�Pz±�qm�m´}LyL²}�¨�L��°·o�LO�V
Uq´���°/½K�¶/¢²½K�L/½�³�n/±qKm�×mL/�³�È_qL/k�×m´/_³�,�5qn�sK�¨�Xz�È²·o�×L·
q´�,�mr/��sK�¨�Xz,�n/±qKn±�È/X�¾�g��N/¾WrW�°¾/®·�¶/O

È�er��¬z¾©LIn½K��m´}�Dancy, 1985, p. 145

��K³��¶O�È¢½t¾�LX�È½Kr¥�r/��,È_qLk��½L�g���hW�¶O�mL�X�K�×L²�
�/���LO�³�L�V/yK�È±L/z±K��5qn/4�m´/_³�sK�r�±

V¾��K³�³�×mL//�×L¾//}K��n//±qKn±�È//��hW�L//��KqmK�L//½�V//�r��sK�×Kn//_�È_qL//k�×L//·
(Edwards, 1972, p. 77)�� �

¯L®·�S�qm�¶¡�¶±´¥¾|�K´k�ULP[K�¶O�³qyq�n·
n±qKm��L®_K�¯?,�¸©K�«L¢gK�qr�WÈ�S¾|�¯?��KrX}K�³�n¸X`��LP²XyK�sK
V//yK�¨//·L_��K//½°�L//²��¶//O×�L//�g�§´//P�½�

���K³�Kr¥È½��LX¾t½¢È���nO½¸È�K�§´/P��sK�n/�O�¶/¡�V/yK
                                                          � �
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qL¡³sL//y×�//yq�n//·K´k¾n�O�¶//¡¾rX//~½°��n//}LO�¶X//}Km�Kq��//�K³�¶//O�VOL//�K��//�K³�Kr¥È//½�
V�r��XkL²}È���n}�r¡o�¶d±?�°X}Kmr�±qm�LO�§Lg,�ª�K�§KDyÈ�/S�qm�L�¶¡È��¶/O�j/yLS
Xz·�¯?¾¬�K½°�¶/O�¶/���sK�q´/�²�¶¡�VyK�¶/�´®`�¯K´/²��K×�µqKt/¥�sK�¯³n/��¶/¡�L/·qm�
LXyKq×��r}�«L¢gK�¶O�¬ª�È��³½L�K��~¡½°�©mK�sK�«L¢gKÌ�µn/?�¬·�mr¥�¯?��n/±K�ªL/�È,�

�������,����c�,¾.Vz�P�¾�È��¶¡�VyK½ �©´�KÈ��KnXOK�qmÈ�´¥½n�K�L//½§LIn�±¾X/z¾¬�
±K´XO�¶¡¾¬�c�r·¾t×�´²O�Kq½z¾¬�qKp¦O�¶���Kq�¯?�«L±�³½¬��?�LK/½L�µKq�L/·×��/�K³�Kr¥È½��qm
LK�¶��È�KrO×��³��~¡½L��r}�«L¢gK�¶O�¬ª�È�n.VyK�µn}�¯ 6³��� �

ʴ˨
ŔŒŞĤŞÏ˨ã˨ĶŃùŗ˨äŎʭŎù˨ŔńĿ˨ęĕ˨äŰùĚá 

��K³�qL¡³sLy�MLO�qm�Èª�Xz�|·³vS�¯´²¡LW�¶cr¥K�°¾O�×mr¢½³q�LO�È½Kr¥�¶X}q��qm�×K
�r¦±�Uq´��¶����´�k�,¶XÈ�LK��OLy�¯K´WÌ�¶/½r�±�sK�È/krO�qm�Kq��´/�´�°/½K��×L/·

P²_�¶¡�È©´�KÌ�r¡�×r¾¦·q�n±qKm�È¸���ZgLP�×KrO�ÈWLn�×³q�°¾/®·�sK�-m,��{Æ/W
µn}�VyK�¶²¾~¾S�ªJz�¨½o��¾�hW�°½K��´�´�sK�×KÌ�m´}�¯L¾O�N½´�W�L½�¶J�lW�� �

�����N½´�W�L½�¶J�lW��

qLPkK�LO���K´�ÈLK�¯L¾©´�K×�O�¨·K�sK�¶¡¾Vń��µn}�¨�K³�¶O�¯K´²��¶/±´®±� /±��
°OK�´OLO½,¶������,�������©m�¶O�,¾¨���K³�nyL��³�f©L��§´P�È�K�³�«L¢gK�¯?��KrX}
O¾°�¨·L_�³�¬©L�,�J�lW�¶O�n�X�Ì�Kq×�n²Xz·�n¸X`��¨OL��qm,�mKn/�W�¶/O×�©´/�K�sK¾¯L�

                                                          � �
���K�Z/gLP//½°�K�r//O�¶//©L�//½°�V�r��fP//��³�°//zg�¶//¡�V//yK�qK´X//yK�L//²P�XkL²//}È��//ª��È���fP//��³�°//zg�§mL//�

Xz·È�XkL²}È��WKoÈ��yq�¯L¢K�³�n}LO¾¯n�V�r��VgLy�sK�XkL²}È�Xz·�VgLy�¶OÈ�yL²}È�n}LO�¶X}Km�m´_³��� �
� ��®©K�¼��¼WKp©K�°�mKr®©K� 6̄ Ap©K�¹r�L}ÁK�¨OL��¼��,¼ª��©K�L¸hP��³�§L��ÁK�°zg�´·�L®8 ±E�«L�½°�K´/P·o�È/©E�°/zg�

§L��ÁK�³�L¸hP��¼�r~©K��°®��§L���6̄ BO�¨��©K�¶©�ªOL�©K¾º�Èª��¯A�½���¨��©K�©E�r�±�KoE¾¶�L®O�´·�´·��/�´©K�ngBO¾,°�
n���N·o�È©E�zhX©K¾°�³�P�X©K¾f�ª��©K¾¾°�WKp©K¾¾°���±LhPyÈ,��������,������ �

� �ª���fP��³�°zg�¶¡��r��rOÈ�WKo�fP��³�°zg�¶O�r`²È�}´m,�È�¯K´/W�/²c�Kq�Z/hO¾°�/S¾|�©´/�K�¶/¡�mr/O¾¯L�
LKÈ�`g�¶O�¨IL��L²P�qm�¶¡¾V�ª���fP��³�°zgÈ�V�r��VgLy�qm�XkL²}È�n±K,��/�K³�¶O�¶±´¦c�¨®��qm�Kr¥È½�

n}�n²·K´k�«tXª�� �
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KrO�«L¢gK�¨�_�¶O�mL�X�K×��n/yL��³�f©L��mq�³�¬©L�
×��n/±n¸X`��,�L/�_����]�,�Ñ,���ÏÖÒ//©Kt��-È,�

�¶/O�q³LO½¶/±L¦��Uq´/��qm�V/yqm�¬/¢g�¯m´/O
VyK��qLW�§´��qm½j�LK¾,¶�L/®ª��r\¡K×�©´/�KÈ�
�����/}�³¾j�/y´�È��/y´�È,�����]�,����,������L/W
�����´/k�³È½��´/kÈ½,�����]�,����,������¶/O�¨/IL�

MLO�n±K��� �
/�V/}KmrOÈ�,m´/}�K�«Kt/X©K½¯L/~��¬/¢g�qL/�h±K�¶/O
KrO�¶cr¥K×��¶O�¨®��±��/�K³��©Ll�¬¢g/¾t��´/±È�

VyK�µn}�°¾¾PW�Vyqm�¬¢g�§´���� �
©mK�qm�n¸X`�È�LP²XyK�V¾©L���,mL¸X_KÌ�VyK�¶�����È/©?�rK� ½�V¾©L���°½K

V/yK�È�r/}�«L/¢gK�¶/O�È/yrXym�È/S�qm��OL²�×r¾¥qL¡���°¾/²c
È�¶¡�¶J�lW�³��~¡� ªz�rO�L¸²W�,mL¸X_K�×KrO�ÈX¾·L�³�È¥v½³�Kq�¯?�¯K´/W�� ª/z

�sK�mL/¸X_K�,N½´/�W�rOL/²O�,È/ªP��Uq´/���ÆkrO
�×Kr/O�È/©?�ÈX¾©L���³���K³��LP²XyK�×KrO�×qKtOK�r¦½m�³�VyK�qKmq´krO�Èª�K�V¾�´�´

Vz¾±�n¸X`�V¾²·o�×Kq³�qm�V�¾�g� ½�¶O�ÈyrXym��� �

¶O�Uq´��rX¸O×�O¾¯L�mr¡�� �
��ÆOK�sK�r�½��n±sr��Vy³K�³�n±sr��Å´�¶O�µLPX/}K�¬/¢g�³K�

VyK�q´�X�V©Lg�n²c�� �
�«L`±K�´}m��K½°�¶/O�L/²�×��/�hW�r/O��/�K³�V/yK��V/ 6̀ g���

¶/O�L/²�×�¢W/¾¶�r/O�`g/¾V�³�«³t/©�L�q/½V�L_½µL/¦�Å´/�³�
�L®X_KÈ� 

�L²�×��W¾¾r�¬¢g�/��K³È�V/yK�¶/¡�¶/O�/krOÈ�sK�¨·K�V²/y�
¬¢g��OL��LO���K³�³�½L�´�W½N�� �
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©m�¶O�¶¡�µn}�NzX²�V²y�¨·K¾¨�KrO�«L¢gK�¨�_�¶O�mL�X�K
��K³È´/�W��/�K´�,½N�q��´/�k�qmA×
��������,������������ �

�qm�q´¸~�§´�¾¯L�©´�K¾¯´�LKÈ,��¶/O�q³LO
��K³�¬¢g�LO�¯?��OL�WÈ�¸©KÈ��¶J�lW��VyK

/y�sK¾n�/�WrÈ��¬ª��n/¸©K×�,����]�,����,���

±LyKrk�n±´k?È��±L/yKrkÈ,�����]�,�����,���

�±È�´�W½N��n�³È�LK��L®_K¾¶�K�qm½°�MLO
©´�K�¯L²ly�sK�¶d±?¾¯´�L/KÈ�/�V/}KmrO

VyK���K³�LO��OL��¬¢g�qm�Vyqm-�KrO�¶cr¥K
`� 5Vhª��qm�³�KtVyK�µn}�°¾¾PW�Vyqm�¬¢g�§´�
¶`¾X±qm,�©mK�qm�n¸X`�È�LP²XyK�V¾©L���,mL¸X_K

¶O�LO�¶¡�VyK�È�½r��³�V/yK�È�r/}�«L/¢gK�¶/O�È/yrXym�È/S�qm��OL²�×r¾¥qL¡
È�¶¡�¶J�lW�³��~¡� ªz�rO�L¸²W�,mL¸X_K�×KrO�ÈX¾·L�³�È¥v½³

¨OL��,n¾L±���K³�LO��OL�W�VyK�r½´�W���sK�mL/¸X_K�,N½´/�W�rOL/²O�,È/ªP��Uq´/���ÆkrO
�×Kr/O�È/©?�ÈX¾©L���³���K³��LP²XyK�×KrO�×qKtOK�r¦½m�³�VyK�qKmq´krO�Èª�K�V¾�´�´

Vz¾±�n¸X`�V¾²·o�×Kq³�qm�V�¾�g� ½�¶O�ÈyrXym
                                                          � �

���È�K�¯K´W½°�±LPÈ�Kq�qm�N©L��½ �§L\�¶O�er}�s½r�¶O
´¦O�m´k�¯L¥n²O�¶O�Å´�r¥K½n�L¸²W�µKq��5t`²W�,«L¢gK�

Kq�¶±³qK³�¶O�¯L¥n²O��ÆOK�,n²¡�K�qm½L`²�VyK�q´�X�V©Lg�n²c
´¦O� Å´½n�UKq´Xym�ªP�È�µLPX}K�µm´O�³�µqLO³m�LO½n�

��K³�Kr¥È½� 

´¦O�Å´½n�KsK½°�xS�q´Xym�n_½n�«L`±K�m´}��K½°�¶/O
¥´ª_¾r×�sK�§ÆXkK�«L�±�VyK��V 6̀ g���nS½µn��L®X_K

´¦O� Å´½n�KsK½°�xS�q´Xym�n_½n�K½°�VyK��K½°�¶O�
NzX²�µn}�³�sK�r�±�LK¾¶�m³mr�VyK��V 6̀ g���¬¢g
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Ŕý˨ŉŘħŗ˨˨ŰĚĴő˨łŰĚį˨ěù˨ĶŃùŗũ˨ĶİŃ˨äăùė˨ĂŞČď˨ ˨
©´�KÈ�X�ÈLK�×L·Brk�n²±L��,È/¸©K�V/OL[�³�°¾/~¾S�«L/¢gK��/~¡�×Kr/O�×qL/�±K�j¾}

µn½t¥rO�Kq������½r��sK���K³�¶O�§´�³�n±K�� �
½r�±Ì��5ÈWKo�V¾`g�¶O�����Èª�K�¯K´²����K³� 5q³LO��´�k�qm�È©´�K�ZhO�°½rW��³�L®±

ªh±�³m�qm�¶_´Ì�È©´�K�È²�½�,ÈÆyK�r¢���kL}�×qLPkK�³�×r¥�mq´/�×r¥�È/yqrO�
VyK�¶X�r¥�qKr��� �

`g�sK�ZhO��³r}¾V�WKoÈ�¶ªJz�N©L��qm�����K×��L/O�³�¶/���§´/�K�¬/ª��qm�,¨�Xz
sLyKn_×�©mKÌ�mL/¸X_K×��§´/�K�Z/gLP�«´/y�|/lO��/©mK�sKÌ�X·L/��È���«qL/¸c�|/lO

§´�K�ZgLP��VyK�µn}�µKr®·��}¾j�qL/�±K×�Kn/XOK�qm×��ML/X¡�sK�Z/©L[�n/���ƁƨŢŤƅƭ
ƷǈƒʭŤ��U³L�W¾¯L��K�,UKqLKª®��§´¾¶�²d®·�³¾°�«L±�qKp¥×�K½°�/©mK�¶O�³mÌ�mL/¸X_K×�
©mK�³Ì�X·L��È�q³?´±�sK�Kq×�L·×�g³¾n�±L¸P¸OÈ�È�n±Km��qL�±K×,�����]�,�����,������ �

q³m�qmË�q³m��³r/}�sK�¨P��³�×r¦½qLPkKË��¬/ª��qm�È/yLyK�§´/hW�³�UL/¾g�n/½n`W
s´g�qm�¶���§´�KË�¶¾®ª�,���¶¾ª®��§´�K�³�UKqLK�¯L¾�ÈW³L�W®·�³�V}Kn±�m´_³Ì��°/½K

È�µmq³?�¶©mK�sK�ZhO�¨½o�mqK´�n±n}��ªJzÌ��È/ª���fP/��³�°zg�ZhO�¨½o�¬ª��qLPX�K
mq´/�ÈÆ¡�³�È©´�K�NX¡�qm�È½Æ���L½�È�qKr/��¶/_´W��qm�µn/}oLlWK�×L/²P�-V/�r¥

�l~�,fP��³�°zg�×L²���´�k�n²²¡Ë�ªJ/z�LO�×qLPkK�³�È©´�K�¬©L��qLX�qÌ��qL/PX�K
�¬ª��m´O�Kh©¾qn×,�����,��]��,�������� �

¶/O�×qL/�±K�j¾}�ªJ/z��n/P�¯K´²�Ì��ML/X¡�×Kn/XOK�qm��/���V/¾`gƷǈƨƒʭŤ�ƁƨŢŤƅƭ�
È�³�µmr¡�¯L¾O��ª¢�È²·o�UÅLg�mq´�qm�È®¾z�W�n½Lr�����KoK��ª¢®©K�¯K�¬ª�K�È/©K�V�X©K

°�©K�³K����©K�³K�¶¾�� ~©K�¶©�¨�h½�¯K�LL��È�r}�¬¢g���qL�±K×,�����]�,�����,���� 

¬¾z�W�qm��«L/z�K�³�È�r/}�¬¢g�,¶¾©K� 1V�Xª�,V�Xª� 5�ª¢�¬z��×qL�±K�j¾}�×n²O
VyK�mq´�¶y�� �

                                                          � �
�����K³�¬¢g�sK�°lyÈ�r·L��¬¢g�³×,��´±È�X�r��r�±�§L®�KÈ�qLOqmË��r}�«L¢gKÈ�VyK���³m¶ªgr�K×�¯mr¡�

,V�r��mt±½ �¶O�ZhO��L·���������������������������×��r�V�yL²}È�n_½n�r¢����K³�LO��LP�±K�¶O�¯Kn²c�¶¡�VyK����®±È����������������������������n²¡��� �
�� �K½°�g³� sK� µq³m¾n�±L¸P¸OÈ�������� �}� LW� ³� n}� sL�?¾j�qL�±K×�������� �¶KmK�mqKm��ª�È�,q´S������,� �

�������� �
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×qL�±K�j¾}��y´W�MLO�°½K�er��¨¾©m,��¯?�È/�Kr�K�N/X¢�³m�¯L/¾�§mL�W�×qKr�rO
�°X/�¶O�n¾��L¸²W�Kq�m´k�È¸���«L¢gK��LP²XyK�qm�×r¢��N��W�LO�L·

È©´�K�¬ª��MLO�mKnz±K�¶O� z®W�LO�×mKnz±K�×L·,�
n±m´O�È¸���«L¢gK��LP²XyK�qm�È�l}�¯´²��V¾`g�¶O�¨IL����×qL/�±K�j¾/}�¯L¾�°½K�qm

�V/yK�µn/}�È�®/y�È/²��Ì©mK�³�Èª���È����Ì©mK�V¾`g

�×K´X��rO�×qL�±K�j¾}�UKmL�X±KüÈ/yK´y³�����V¾`g�«n�ü���,>L/��©K��/}L¡

È�Kq�m´/O�¶/X�L½�Ur¸/}�¯Kq³m�¯?�qm�¶¡��sK�¯K´/W
¶O�����V¾`g�¶O�×qL�±K�j¾}�{sKmrS�¨½Åm�r¦½m�¶ªJz�Uq´��Kt`�×K�mr®}rO��� �

qL�±K�j¾}��y´W�ZhO�°½K�er��sK�xS¶/O�����ÈWKo�V¾`g�,×��×L/¸���{³q�¯K´²�
¶O�-V�r¥�qKr��³K�sK�xS�¯L¾©´�K�Ì®·�¶_´W�mq´���K³��~¡�×KrO�È©´�K�×q´���°½K�¶¡
È�er��¶���§´�K�Èª���qLXkLy�qm�VOL[�|lO� ½�¯K´²��m´}�� �

ĶİŃ˨ęĕ˨äŖŊù˨ōÞď˨ěùĚďù˨ŗ˨ĶŃùŗ 

�,¶/X�r¥�qKr/��È©´/�K� /½�¶/_´W�mq´/�����«´¸��qm
VyK�����V¾�}L¡�¯L®·�L½�³���K³��¶/O�×qL/�±K�j¾/}���n/P�¯K´²�

È�¯?�«´/¸��Kq��/�K³�n/±Km���,×qL/�±K�������,�����
K�¶O�Kq�j¾}�«Æ¡�,�b¾/·���L�� 5�l}�¶¡�L²��°½

�V/yK�µmr/¡�r¾/z�W�n/OL½�±L/yKrkÈ,�������,�������,¶/KmK�qm
¶Xz±Km�¯?�UKo�°¾��¶¢ªO�³�ÈWKo�Kq�����V¾�½r���n±K��È®�L¢©K�������,������Kq��/���È/krO
�n²±Km��È®�L¢©K�������,������>L¾��L�?�t/¾±�È�Kr�

�0KmL/�X�K�³�0L/X�¾�g�,�/�K³�sK��L/~¢±K�Kq�¯?�V/�¾�g�,�/���È/©Åm�«´¸��f½r��Ì�y´W�LO
�,µn/}��/~¢²�³K�mt/±��/�K³�VyK�n�X��¶¢²½K�¨¾©m�¶O���L���l}
�V/¾��K³�L/O�È�OL/�W�0L/X�¾�g��´/���q³LO�¶cr¥K�-m´O�n·K´k�V`g�0LWKo�³K�×KrO�����°½K
�¶/O�È½Kqn/��È�/zª��È±LP�m³q³�LO�,¯Ls�qp¥�qm
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×qL�±K�j¾}��y´W�MLO�°½K�er��¨¾©m
VyK�¯Kq³m��×qLPkK��°X/�¶O�n¾��L¸²W�Kq�m´k�È¸���«L¢gK��LP²XyK�qm�×r¢��N��W�LO�L·
È�Z½mLgK�n²Xz±Km�¯?�¨OL��qm�³�L·,�È©´�K

n±m´O�È¸���«L¢gK��LP²XyK�qm�È�l}�¯´²��V¾`g�¶O�¨IL�
�¶O�n�X��§mL�W�È�´±�×qKr�rO�LO�V/yK�µn/}�È�®/y�È/²��Ì©mK�³�Èª���È����Ì©mK�V¾`g

�,È±LXz¾y�����]�,�����,����� �
�,°½K�rO�µ³Æ��×K´X��rO�×qL�±K�j¾}�UKmL�X±K

ÈO�]�,LW����,�����,È/�`±�-����]�,�����,�����È�Kq�m´/O�¶/X�L½�Ur¸/}�¯Kq³m�¯?�qm�¶¡
¶O�����V¾`g�¶O�×qL�±K�j¾}�{sKmrS�¨½Åm�r¦½m

qL�±K�j¾}��y´W�ZhO�°½K�er��sK�xS
¶O�-V�r¥�qKr��³K�sK�xS�¯L¾©´�K�Ì®·�¶_´W�mq´���K³��~¡�×KrO�È©´�K

¶O�µqK´®·�¶ªJz�È�er��¶���§´�K�Èª���qLXkLy�qm�VOL[�|lO� ½�¯K´²�

ʶ˨
˨äâőŘâ×ľĤÝ˨ĶİŃ˨ęĕ˨äŖŊù˨ōÞď˨ěùĚďù˨ŗ˨ĶŃùŗ
¶O�µqK´®·�¶d±?�Èª�K�>t_�¯K´²���,¶/X�r¥�qKr/��È©´/�K� /½�¶/_´W�mq´/�����«´¸��qm

¶O�VPz±�����V¾�½r���VyK�����V¾�}L¡�¯L®·�L½�³���K³
¶O�VPz±�����V¾�½r��,����V¾`g�ZhO��È�¯?�«´/¸��Kq��/�K³

�rO�m´k�Ì�¾ª�W�qm�È±LyKrk�n±´k?ƸŢťƊƄK�¶O�Kq�j¾}�«Æ¡�,
È®±���K³�³�m´k�¯L¾�ÈOL`g��V/yK�µmr/¡�r¾/z�W�n/OL½

¶Xz±Km�¯?�UKo�°¾��¶¢ªO�³�ÈWKo�Kq�����V¾�½r�
È�VyK�¯?�°¾��V¾�½r��¶¡�È�h�q´±��n²±Km

�0KmL/�X�K�³�0L/X�¾�g�,�/�K³�sK��L/~¢±K�Kq�¯?�V/�¾�g�,�/���È/©Åm�«´¸��f½r��Ì�y´W�LO
VyK�µmr¡��½r�W���,µn/}��/~¢²�³K�mt/±��/�K³�VyK�n�X��¶¢²½K�¨¾©m�¶O���L���l}

�V/¾��K³�L/O�È�OL/�W�0L/X�¾�g��´/���q³LO�¶cr¥K�-m´O�n·K´k�V`g�0LWKo�³K�×KrO�����°½K
�n}LO�¶X}Kn±�LOr¡�,Èy����]�,����,������¶/O�È½Kqn/��È�/zª��È±LP�m³q³�LO�,¯Ls�qp¥�qm
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È²¾®k�«LK�,¶ªJz�°½K�È�V/OL[�¯?�«´¸��¶±�³�����m´_³�×KrO�Kq�����qL[?��³K�-n/±Km
¨/OL��¯?�V/¾·L�¶/±�³�m´/_³�¨/½o�V¾�½r��³�V¾�}L¡�VyK�n�X���V/yK�er���×´/y´®©K

�,È/²¾®l©K�������,���������LO�qn��,V½L¸±qm�¯L/¾�¶/sÆ�r/¢²�,�/��� 5È/WKo�V¾�½r��§´P
�VyK�µn}�¯?�V¾�½r��³�����V¾`g��,qn�©K�������,«������ �

ʷ˨
ĶŃùŗ˨ęʭÝŗěʭğ˨Ŕý˨ãęʭþēù˨ãʭŖńĿ˨ęĕ˨äŰùĚá˨äŊŘħù˨˛ýʭńŎ˨ãĚÞĿ˨ĂŒğ˨ŏùŘŒķ˨ãĚá˨ ˨

×qLPkK�¶//O�³K�°¾�OL//W�³�×qL//�±K�j¾//}�N//±L_�sK�µmKm�VP//z±�L//·����//���¯L//~½K�¶//¡�µn//}
¨�Lg����ULn��sK�µn}È®±�V`g�Kq�Èª��n²±Km��,È±Lg³q����]�,�����,����,È½´k�-�����,�

]����,�����×qLPkK�«Æ¡�°¾¾PW�qm�×qL�±K�j¾}��È/²�½�×qLPkK�¯L¥qtO�sK�°W�¶y�qL[?�¶O�L·
È�mL²X/yK�×r/½Kt_�n¾y�³�È±KrhO�Ynh�,×mLO?rXyK�Ynh�¯L®·�L/K�-n/²¡��¶/¡�¶/±´¥

¡�°X�¶O�³K�,µmr¡�¯L¾O�t¾±�×qL�±K�j¾}�m´k�MLX�ŐūɕǁƁƾƹŤ�ƁŢŤǈƭ�×mLO?rX/yK�Yn/h�r/[K
VyK�¶X}Kn±�ÈyrXym���MLX¡�¶O�mL²XyK�¨¾©m�,��K³qmūƨɕǁƁƾƹŤ�ƁƨŢŤǈƭ�¨/�±�³��Yn/h�sK�§´�

�ML/X¡�r/O�³K�Ì¾/}Lg�³�È±L¸�/�K�È�Wn/®h�sK�×qL�±K�j¾}� 5×³r¾S�³�wLPX�K�,×mLO?rXyK
Ƽƹťƣƽ��VyK�µm´O��,×q´±����]�,������,����� 

��ÆkrO�È±LyKrk�n±´k?¶O�³�q´¸~�È�×³r�/��Kq��Kt/±�°½K�ÈXyqm��°/½K�¶/O�-n/±Km
È®±�¨/�Lg�È����,×qLPkK�mt±�×r�±�¨���ULn��sK�¶¡�L²��m´/}��� 5È/ª���Ì/©mK�§´©n/

¨�Lg�����¶¢²½K�¶±�µm´O�°��n¾��L¸²W�,×qLPkK� ½�×KrO�×r�±��n}LP±�V`g�¯?�sK�µn}
�±LyKrkÈ,��������,������� �

X¡�§³K�¨���qm�×mLO?rXyK�Ynh�MLūƨɕǁƁƾƹŤ�ƁŢŤǈƭ��¯K´/²��¨/½oü/�È��sK´/_�§L/�OE
�6z®X©K ��6 ²�©K�UL�LP²XyÅLO�6 ¾��ºÈ�gA�x�±¢��/��©K�n/���n/²���/6�´X©K�M´_³�³�,È©L�W�¶L
hO¢hO�³A� Þ6ÉK�¬¢¬¸²��mq³�¬�ü��LP²X/yK�¶/O� /z®W�§L/�OK�§LP±m�¶O��«L/¢gK�qm�È/²��×L·

VyK�È¸©K���¯K´²��¨½o�t¾±�MLX¡�°¾®·�«³m�¨���qmü�È�O¾h±K�¯Lqn/�qL/���/©�L/¾�x
q³r//��°/�6 ½n//©K�UL½�r//~©K�¨IL//z®©K�°/�°�6 ¾ª/�A�,º�6 ¾�º¡�r��³A�V//±L//6 ¾/��ºÈ��°//���L®//z©K

�mL�©K¾°Ň�ü¨·K�sK�¯n¾²/}�qm�×q³r/�r¾��È�r/}�Ì/©mK��qn/�qL/�h±K�¶O�V/¾Oń�
È�r¡o�¯?�×KrO�¨¾©m�¶4 ±�³�¶XkKmrS�n²¡���¯K´²��¨½o�¬`²S�¨¾©m�qmü�qL/PkÁK�UrWK´/W�¶/6 ±A
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�<p©K� 3̈ 7·3A�K 4́ ª3J 7z3��¶©´��°�È©L�W�µmKr� 6̄ BO�7¡� 7̄ 5E� 5r�4¡�°³� 3̄ ´4®3ª7�3W�Å� 7¬4 X7 ²
¬¸©KDy�N`ń��È�¡�¬©�L� 6̈½¬ª��ü� z®W�t_�È·Kq�r·

�¶/X�r¥�qKr��t¾±�×qL�±K�j¾}�mL²XyK�¨h�¶¡�¬¸±�¨¾©m�qm�³�¶Xz±Km�È²��Kq
�´XO�L/¸©�V/² 6��W�º�/¾/·³�,È©L/�W� Þ6ÉK��È�r�²©K�«´/ª�©K� 6̄ A/½�º

¨·K�r¾��¶O� z®W�sK�t¾·rS�¨¾©m�Kq�L�k�sK�¯n±L�V¾Oń�È�¯K´²��n²¡��� �
�×r/�±�È/ª���«´/ª��³�×q³r/��Èª���«´ª��¬z��³m�rO�Kq�¬ª��×mLO?rXyK�¶¢²½K�¶`¾X±

µmL�¶O�¯n}��sK�¯´/��7¬/ª��,VyK�xg�¶O�N½r��¶¡�×K
�,�/�²�¬/ª��qm�¶/¡Krc�-mKm�n·K´l±�iq�Uq´��V¸_�sK�L�k
�«´/ª��qm�µmL/�V/OKr��¨¾©m�¶O�t¾±�µmL�V¸_�sK�L�k

r/\¡K�³�ML/zg�,¶/yn²·�¬/ª���°/½K�qm��/�²�MK´/OK
�r/O�Uq´/��V/¸_�sK�¶/cr¥K�,×r/�±�È/ª���«´/ª��È/²�½�«³m�V®z�

¯?�mK´/�V/OKr��«n��¨¾©m�¶O�LK�,n±K��µmL/�qm�×L/�k�sK�,x/g�¶/O�L/·
È®±�¨�Lg�L·�m´/}���,¶/���§´/�K�,«Æ/¡�,V/®¢g

�¨\�È��²�nIK´��sK�È��O�³�¶¾¸���Ìü·L®©K�6 ¾Å�º�½rX�6¡rA�°�N½³LzX�°¾½°�ü�L/½�³
n²Xz·�«³m�V®z��³t_���L/�k�sK�t¾·rS�×KrO�,¨¾©m�°¾®·�¶O

ń��VyK��,×mLO?rXyÅK����]�,�����,����������� �
×r/IKt_�n¾/y�³�È/²½rhO�Yn/h���qm�È/ª����KqmK

×q³r��Èª���q´K�¨OL��qm��È�È����¶±�³�È²��È¡KqmK�Kq�n²±Km��� �
�Ì/©mK��qL/�W�«L/¦²·�qm�Kq�È/²��È±L/zhXyK�ULh¾_rW�¶O� z®W�×mLO?rXyK�Ynh

m³mr�È����¨���¬¢g�«n��³��qL}�N±L_�sK�V�kq�m´_³�«n��¨¾©m�¶O�È²��È��n/±Km
�¨/���È/����¬¢g�×qLPkK�¶¡�VyL�n�°½K�rO�¨¾©m�rK�°½K

È�UL½r�±�qm�¨���¬¢g�¨OL��qm�Kq�È����³�×q³r��mr½pS�� �
�¯K´²��¨½o�µmsK³m�¨���qm�¶KmK�qm�×mLO?rXyKü�K´®/ 6z��«Æ/yÃK�>L®ª�³�º�yÆ�©K� 6̄ A

¶/©��OL/��r��³½�°/�¬/¸�/¡º®/��©K�MLh/�A�«Æ���
±L/\©K�¬/z�©K��L²XKÈ�ü�«sL/_�mL/�X�K�¶/O�«sL/_�mL/�X�K�¬¾/z�W�,

����
��

 

www.jpt.isca.ac.ir

� �

§L
y

�
¬X
�·
�³�
V
z¾

O
,�

µq
L®
}

�
�§
³K

�
ÈS
L¾S

�
����,�

�qL
¸O

��
��

��

L¸�ÁK�º6®IÁK�°�qń��<p©K� 3̈ 7·3A�K 4́ ª3J 7z3��¶©´��°�È©L�W�µmKr� 6̄ BO
¿K�°�L·rIL�±½r~©K�UL½�¶6 ±A�º�½¬¸©KDy�N`

¨·K�¶O�V¾Oń��¶/X�r¥�qKr��t¾±�×qL�±K�j¾}�mL²XyK�¨h�¶¡�¬¸±�¨¾©m�qm�³�¶Xz±Km�È²��Kq
�¨½o�,VyK�¯K´²�ü�m¾r/}�º/�½�´XO�L/¸©�V/² 6��W�º�

¯L®z��ü�´�h�¨·K�r¾��¶O� z®W�sK�t¾·rS�¨¾©m�Kq�L�k�sK�¯n±L
�×r/�±�È/ª���«´/ª��³�×q³r/��Èª���«´ª��¬z��³m�rO�Kq�¬ª��×mLO?rXyK�¶¢²½K�¶`¾X±

È�n±Km��¸X²�¨¾©m�¶O�§³K�V®z��qmÈ�µmL�¶O�¯n}
VyK�µmL�³�Uq´��qm�L�k���,�/�²�¬/ª��qm�¶/¡Krc�-mKm�n·K´l±�iq�Uq´��V¸_�sK�L�k

È�ÈyqrO�§ÅnXyK�f¾h��Uq´��m´}���«´/ª��qm�µmL/�V/OKr��¨¾©m�¶O�t¾±�µmL�V¸_�sK�L�k
mKm�n/·K´l±�iq�xg�¶O�×q³r��Èª����r/\¡K�³�ML/zg�,¶/yn²·�¬/ª�

¶X�r¥�×L_�V®z��n±K���r/O�Uq´/��V/¸_�sK�¶/cr¥K�,×r/�±�È/ª���«´/ª��È/²�½�«³m�V®z�
¶L�K�f¾h��È¸_³�µn}�¯?�mK´/�V/OKr��«n��¨¾©m�¶O�LK�,n±K

¯?�sK�°��t_�È®ª��³�m´O�n²·K´l±�¯´��È®±�¨�Lg�L·
½r�±�¨ILz�¨\�È��²�nIK´��sK�È��O�³�¶¾¸���Ì

ü�±¾³LzX®©K��¾½³LzX�°½¯L�ün²Xz·�«³m�V®z��³t_
¨·K�qLPkK�¶O� z®W�°¢®�µKq�L¸²W�V¾Oń

OLW�³�×mLO?rXyK�Ynh�³K�°¾��×r/IKt_�n¾/y�³�È/²½rhO�Yn/h
�×r�±� 5Èª���q´K�×q³r��Èª���q´K�¨OL��qm

�Ì/©mK��qL/�W�«L/¦²·�qm�Kq�È/²��È±L/zhXyK�ULh¾_rW�¶O� z®W�×mLO?rXyK�Ynh
m³mr�È����¨���¬¢g�«n��³��qL}�N±L_�sK�V�kq�m´_³�«n��¨¾©m�¶O�È²�

��,È®�L¢©K����]�,�����,�������¨/���È/����¬¢g�×qLPkK�¶¡�VyL�n�°½K�rO�¨¾©m�rK�°½K
È�UL½r�±�qm�¨���¬¢g�¨OL��qm�Kq�È����³�×q³r�

�¯K´²��¨½o�µmsK³m�¨���qm�¶KmK�qm�×mLO?rXyK
�³���K´ª©��OL��È©E�«sL`©K�mL�X�ÅK¾¶/©��OL/��r

ª��¶Æy³� Þ6ÉK�UK´ª�¾¬¸���±L/\©K�¬/z�©K��L²XK
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¨·K�«Æ¡�r¾z�W��©Ll�³��ª��Kq���K³�LO��OL��r¾��«sL_�mL�X�K�³���K³�LO��OL��V/¾Oń�
È�n±Km��t/_�¶/¡�mqKm�wL/zgK�¯´c��Lk�ÈP_´�³K�mt±�,°¾�½�È®±�¨/�Lg�¯Kn/O��m´/}
��,È®�L¢©K����]�,������,���������� �

ʸ˨
˨äýʭŰěęùʭķĖŎã˨Ŕý˨ŉŘħŗ˨ęĕ˨äŊŘħù˨˨ĶŃùŗ˨ ˨
È©´�K�×L�n�ÈOL½sqK�³�Èª�K�ZhO�¶O�m³q³�sK�|¾S,��Kq��/���V/¾`g�×L²��VyK�«sÅ

µmr¡�¯L¾O�¯?�°¾ªIL��r�±�sK�³�VkKmrS�¯?�n�±�¶O�xTy�� �
¶�Æk�er��U³L�X�È±L��sK�×K�LOqm�µn}qË��¶/½r�±�°/½K�er/��sK�x/S�����V6¾`g

È�Kq�×qL�±K�j¾}��y´W�mr¡�¯L¾O�r½s�qKm´®±�N©L��qm�¯K´W�� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �

˨ōğęʴ	ʴ˨
ŔńĿ˨ŉŘħù˨ęĕ˨ĶİŃ˨ĂŞ˒Čď˨āŗʭŀĄŎ˨äőʭĸŎ˨ ˨

˨ĂŞČďäńİŒŎ 

ĶİŃ˨ęĕ˨ĂŞČď 

˨ĂŞČď˨Įğŗ˨Ėď˨ãʭŒĸŎ˨Ŕý˨äńİŒŎ˕˨ʯãęʭĨőùʴʷʴʼĉ˨ʯŁʴ˨ʯ
˨ĥʵʼ˔˨ˉ˕˨ʯĚŀĴŎʴʶʺʳĉ˨ʯʵ˨ĥ˨ʯʴʵ˨
˔ 

İŒŎ˨ĂČď˨ĶŃùŗ˨ľĤÝ˨ęĕ˨ĶİŃ˨ĂŞőʭńď˨ãʭŒĸŎ˨Ŕý˨äń
˕˨ʯãĕŗĚŕʭĤŊù˨ä˙ģʭŖŊùʴʷʴʺĉ˨ʯŁʷ˨ĥ˨ʯʵʺ˨˔ 

˨ĕŘģ˨äŎ˨ĵʭþăù˨ŌŗĜŊ˨Ŕý˨ĚČŒŎ˨ŔÝ˨ĶŃùŗ˨Ŕý˨ĂŞńŰĚį˕˨ʯãęʭĨőùʴʷʴʼĉ˨ʯŁʴ˨ĥ˨ʯʵʸ˔˨ˉ
˕˨ʯä˙ĳʭÞŊùʴʷʳʹĉ˨ʯŁʶĥ˨ʯʹ
˔  

˨ŔÝ˨ĶŃùŗ˨ěù˨ĂŞŀģʭÝ
äŎ˨ĂÝĚď˨Ŕý˨ĚČŒŎ˨ĕŘģ  

 

˨ĶŃùŗ˨ěù˨ĂŞŀģʭÝ˨ŗ˨ĂŞńŰĚį˕Ě˨Ļ˨äőʭŖŀħù˨ʯãŗʴʷʴʷĉ˨ʯŁʶ˨ĥ˨ʯʴʻ˔˨ˉ˕˨ʯĚŀĴŎʴʶʺʳ˨ʯ
ĉʵ˨ĥ˨ʯʵʴ˨
˔ 

˨̱ʭĄńŞńď˨ĶŃùŗ˨ěù˨ĂŞŀģʭÝ˨
˨ʭŕ˨ãęʭþēù	˨˨äőùĚŖă˨ãĕʭŕ˨ĒŞģ˨
˕ĉ˨ʯʭă˨äý˨ʯäőùĚŖăʴ˨ĥ˨ʯʺ
˔ ˨ ˨

˨ù̱ĕʭńĄķù˨ŗ˨ʭ̱ĄńŞńď˨ĶŃùŗ˨ěù˨ĂŞŀģʭÝ˕˨ʯäğʭýĚÝʴʷʴʴĉ˨ʯŁʶ˨ʯ
˨ĥʴʳ˨
˔ 
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Vz¾c�r¾OL�W�°½K�qm�V¾�½r��³�V¾�}L¡�sK�q´�²�����L��°·o�qm�0L�r��È±L��°½K�L½?
r¦½m,�¯?�¨IL/z�¯L²c�mq´/�V/z·�¶/¡��¶/_´W

V/z¾±��/���ÈX/z·�°¾��L¸²W,�¯?�«sÅ�¶/¢ªO�m´/O�n/·K´l±�¬/·��
��/���¶/¡�V/yK�°/½K�r/O�È/²XP�����V¾�½r��³�V¾�}L¡�q³L/O�n/}LO�¶/_´�³��mL/��,,�

�¶/¾_´W�³��n���r}�³m�³�Vz¾±�È�½n�W� 5È®ª�
�,×mL/}�n/²±L�È±Lz�±�UÅLg�r¦½m�¯´d®·�ÈX©Lg����
��/���L½�°¾�½�,°��, }�,¬·³�¨\�È©K´gK�,UÅLg�°½K�rO�¯³t�K�¯Lz±K

V/z¾±�UÅL/g�°/½K,��5È/WKo�/½�°¾/�½�¬/·��/���L
�µL/¥�³�×q´/�g�¬ª��sK�È·L¥�����³�n}LO�¬ª��n±K´W

m´//},���//���-V//z¾±�¬//ª�� 5m´//k� 5V�//��°//½K�L//K
VyK�V�r��sK�r¾��³�È±Lz�±�ÈX©Lg�m´k��È�r�±�¶O�xS��È·LPX/}K�L`²½K�qm�nyq

�V¾�/}L¡�¶/¡�¬/ª��È/¥v½³�³�µn}�¶X}Kn²S�¬ª�� 5m´k�,����L

�«sÅ�¶/±�³��/���UKo�°¾��¶±�V¾�}L¡�¶cr¥K�n±K
È�,�½n�W�È²�½�m´k��ª�X��Lh©�m´/}�È�ªW�È²·o�Uq´��³�¬ª��n±K´W��

�«sÅ�L½�°¾��V¾�}L¡�¶¡�¶X�¥�°½K�Vh��×KrO�,n}LO��½
���,����� �

VyK�§´�K�×L®ª��q´¸®_�È~��ÆkrO�¬·�¶¾_´W�°½K�LK���,m´/_´�È±LP�wLyK�rO
m´/O�n·K´k�t`²�,�ª¢�rO�È®ª�r¾��³��qL�Xr¾��ÈXg�ÈPPy�r·�sK�����ÈWKo�V¾`g��

È�µmq³?�����qm�¬ª���´�k�qm�V¾PPy�È�±�qm�×qL�±K�j¾}�m´}��� �
yq�qm¾¯n�¬¢g�¶O��O¾°��´�k¾|WL����L/��V/¸_�sK

�´�´È�VyK��KrO×��Æ/�K�O¾rX/~�¶/O���,qn/�©K�����,«]��,
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Vz¾c�r¾OL�W�°½K�qm�V¾�½r��³�V¾�}L¡�sK�q´�²
.VyK���K³�LO��OL�W�¶O�sL¾±�¯³nO�¶O�UqLP��r¦½m

¯?�L½�³�¶X�r¥�qKr��¯L²c�n}LO�n½LO�¶¡.� �
¶±�V¾�½r��³�V¾�}L¡�V/z¾±��/���ÈX/z·�°¾��L¸²W

��/���¶/¡�V/yK�°/½K�r/O�È/²XP�����V¾�½r��³�V¾�}L¡
È©Lgqm�Uq´��m´k�×m´k�¶O�����¶¡��¶/¾_´W�³��n���r}�³m�³�Vz¾±�È�½n�W� 5È®ª�

VyK�µn~±��Lh©�¯?�§´�g�qm���,×mL/}�n/²±L�È±Lz�±�UÅLg�r¦½m�¯´d®·�ÈX©Lg����
VyK�wrW�³�¬�����/���L½�°¾�½�,°��, }�,¬·³�¨\�È©K´gK�,UÅLg�°½K�rO�¯³t�K�¯Lz±K

mqKm�t¾±�Kq��¯L®·�V¾�}L¡�¶¡�¶±´¥,��5ÈWKo�V/z¾±�UÅL/g�°/½K
Vz¾±��~²�¶cr¥KB�È�����L½�°¾�½��µL/¥�³�×q´/�g�¬ª��sK�È·L¥�����³�n}LO�¬ª��n±K´W

È�¨//�Lg�x//�±�qm�È©´//�g�¬//ª��sK�m´//}
¶O�×m´k�VyK�V�r��sK�r¾��³�È±Lz�±�ÈX©Lg�m´k
iq�½�È²¾�½� 5V©Lg�-VyK�µmKm�V¾�/}L¡�¶/¡�¬/ª��È/¥v½³�³�µn}�¶X}Kn²S�¬ª�� 5m´k�,����L

VyK�µn}��r������È¥v½³�n}LO� 

µn}�È�n�°ly�°½K�rOKrO�qm�ÈkrO��«sÅ�¶/±�³��/���UKo�°¾��¶±�V¾�}L¡�¶cr¥K�n±K
¶O�LK�,VyK�¯?�È�,�½n�W�È²�½�m´k��ª�X��Lh©

n�W������ª�X�¶¡�µsKn±K�°¾®·�«sÅ�L½�°¾��V¾�}L¡�¶¡�¶X�¥�°½K�Vh��×KrO�,n}LO��½
È�È�L¡�VyK������n}LO�°¾zg��,µmKs�������,

VyK�§´�K�×L®ª��q´¸®_�È~��ÆkrO�¬·�¶¾_´W�°½K�LK
m´/O�n·K´k�t`²�,�ª¢�rO�È®ª�r¾��³��qL�Xr¾��ÈXg�ÈPPy�r·�sK�����ÈWKo�V¾`g

�UqLP��,¶KmK�qmÈ�µmq³?�����qm�¬ª���´�k�qm�V¾PPy�È�±�qm�×qL�±K�j¾}
����xTyÈ�r��¶¡½���VyK�yq�qm

                                                          � �
���K�qm�����sK�m´��½L`²�����r�½�È�qm�¨OL�������´�´

��������´_q�²¡¾n�� �
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½L���´��½L��¯LsK�³�����§´�g�MLPyK�������hW���r�È�±¾Vz-�s/½Kr�K��r/�/½°�
²c�¶¡�VyK¾°����È�yq�µKq¾¯n�V/yK�|�ª�X�¶O��X±�qm¾,¶/`���/ª�X�«L/¢gK�¯?r/O

�NWrXÈ�L_�³�m´}½t�±¾Vz��²c�qm�¶¡¾°�Wq´�È���¯?�¶/O�¨/®��sK�wn/���qL/}
¸±È�Lr�O½n-�²c�¶¡Krc¾°�¸±È�×K�V/yK��qL/}�m´k�«Æ¡�qm���L²W�«tªX/z���x/S
X�³È�S������ª¢¾Kn/��¶¡�m´®±½ �L½�,��VyK�§´O�PP/y�r·�sKÈ�n}LO�¶¡�,�Kr/O×�

L_��qL}½t�±¾Vz�§´O�¯?�VyL`±�«n��¶O�¬¢g�¶¡��½L�¯?�sK�ML²X_K�M´_³�«n/���
L®±½n/����,×qL�±K�������,������ �

È�¶¡�È±LyKrk�n±´k?�°ly�°½K�L½�³�n½´¥�� �
mt±��¨��W³L�WÈ�O¾°�OLPyK�³��qL�X�q´K�sK�¨�Lg�����qL[?È�¶/O�¶/¡��´/h±§´/®��

�����§´�g�Z�LOÈ�n±´}��L/OMLP/yK��¾�qL/�Xr�³�/½L��¾§´/®�r�m´/_³�mqKn/±��
�±LyKrkÈ,������,��������� �

È�¶/¡�V/yK�È±Lz�±�V©Lg�����,¶`¾X±qm��mL/`½K��/ª¢�qm�,MoL/¡�È/ª¾©m�sK�n/±K´W
m´}��¬~c�LO�VyK�¬ª��³��½n�W������ª�X�¶¢²½K�¨¾©m�¶O�����¶O�V¾�}L¡�MLzX±K��È}´S

m´O�n·K´l±�n?qL¡�L`²½K�qm�,¯?�qm�m´_´��ª¢W�sK���Kq��/���V/¾`g�È©´/�K�×L/®ª�
¢�qm�¬ª��V©Lg���hW�¶O��´²È®±��ª�n²±Km���³�V/`g�,m´/}�¨/�Lg�ÈPPy�r·�sK����

VyK�¶_´�L½��� �
                                                          � �

����L�¬[¡�oE�,¶/±LsA³��/��©K�MLP/yA³�¶/O��´/��®©K³���L/�©K�Z/¾g�°/�,¶WL¾/�´�k�°¾/O�¶¾���r�½�Å�L�½r��¶²�¯L
��³r�®©K¡gA�¶¾ª��NWrX¾��,¶�ª�X�È©E�L�½r��¶±´¢/±Á�,¶/O�¨/®�©K�°/��È/¸²½�¯A��qL/~ª©�s´/`½�Å³�,¶/�ª�X�«L�¶

��L²Xª©�«tªXz�� �
� �O�����KoF�¢�Å´/O��IL/�¯´���NP/y�»A�°//¡�¯L��h½�¯A��qL/~ª©�s´/`½�Æ/�/¢�M´/_³�«n/��³A�¶X/yL`±�«n/�O�¬

¶²��ML²X_ÅK�� �
���½�¯A�°¾O�,� 0Æ���qL[¿K�°����©K�Èª��NWrX½�L®¾�� 0Æ�A�¨��©K�r�±�¼��U³L�W�Å¢�°/³�,��qL/�X�´/h²O�0Æ�Lg�¯´

¾��³A�,¶²�¶©´�g�¼�P²½�NPy¶²�¶©´�g�¼�P²½�Å��qL�X�r�� �
���´h±Ë�_´W�³�¶���§´�K�qm�V`g��LPWqK¾¶�V�r��qm�yL²}È�½L�µmL�XyK�sK�ZgLP�V�r��XkL²}È��¶���§´�K�qm

�¶O�qKtOK�¬ª��¯K´²�×�¶���qm��¨OL��Uq´��³m�¶O�´�W½r�VyK�� �
krOÈ�V�r��sK�ª®��¨���«sK´©�¯LyL²}È�~lO�KqÈ�V�r��sK�yL²}È�¶O��MLzgÈ�³?-n±q�K�qm½°�Uq´�,�PW¾¾°�

¦±´¦cÈ�_´W��LPWqK¾¶�©´�K�V 6̀ g� ³È�¤±q�´O³È½�V�r�� 0ÆL¡�XkL²}È��±� ¯³nO¾sL�¶O��ZgLP� ¶O� ¶�_Kr
� �
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�´¡r¥�¯L_�John Greco��K�qm½°�µqLO�²c¾°�È�´¥½n�� �
}sqKÈ�Kq�mq��´�k�³K�qmL��È�²¡¾-¬�qLOqmË�K½°��°ly�rK
ª����Lh©È��M´k½L�nO�VyK��qLOqmË�´h±Ë�²c�{q³LO¾°�È�´¥¾½¬�
²¡��r�¾n�K�rO�r�±�³m½°�s�¶¡�n±qKm���K´W�Nª�¾°�´y¾°�y¾qLË�

²¡�r¢��VyK�°¢®�m´_³¾¬�½¢È�sK�¯?�³m��l}�¶O�K½°�Nª��V�r��mqKm�³�
®¢gÈ�}sqKÈ�È�²¡¾¬�³�È�´¥¾½¬�qm�V©Lg�,V�r��rK×�
m½,r¦�K�q´�²½°�´¸��,V�r��¶¡�VyKÈ�L`²·q×�VyK��

qL`²·�r�±�sK�¶¡�mqKm�m´_³×�VyK�rX¸O��XgÈ�pTO�r¥K½r½¬�krO�¶¡È��sK�,L·q³LO
qLOqmË�¶_´�§´���,¯m´O�§nXz�,¯m´O��¯m´O½L�jyLS�´¥�¯L~±m´O
Vz·�¶¡�Ks��Lh©�qL`²·×�rX¸O�VyK�(Sosa & Steup, 2013, 

V�r��sK�]qLk�yL²}È�o�³�m´}�q´�W½¨��zª��sK�ZhOÌ���ÆkK
_´W� LO¾¶�¶O��yK³Ì��zª��ZgLPÌ�¨OL���ÆkK�´�W½r�-VyK�LO½n�

�ªXl�V 6̀ g�©´�KÈ,�t�W½r�³�`²W¾t�Kq�t¥rO½²¾¬�LW�K½°�4̈ S�

~lO� ¯K´²�È��zª�� sKÌ�� ¶_´WLO� �ÆkK�qKt¥� ³m� ¶OË�s½r���l~

�Å�-VyK�|±sry��hXz�n·n±�«L`±K�Kq�¯?�³�VyK�«s½²�È�

È�±�«sÅ¾Vz�³�¯?�Kq�«L`±K�n·n±��hXz�|±sry�±¾-Vz�
VyK�µmKn±�«L`±K.� �
½L�LXy½|�VyK.� �
µmKm�È�,m´}�`g� sK� L²�� ¶y�6 ¾V�� qmLPX�°·o� ¶OÈ�m´}��¶¡

¯K³q� «´¸��XkL²}È�`g�6¾V��mr¡qL¡×� �qL`²·� «´¸�� ³×�
`²W�³¾t����OK³q�¶¡�Vz·¾¯L�¨OL��¯L¥n²O�³�Å´�yqrOÈ�VyK�� �
s½r���l~È�m´}�� �

K� ¶O��ª¢�³�n}LO� µmr¡�N_K³� Kq½°�M´_³�����¶X}Km�,n}LO�µL¦±?��ª¢�qm�Uq´��

¶O�n±³Knk�sK��¬�²�r¢}�M´_³�r�Lk½L��,�©Lk�r¢}�M´_³
Vz·� ¬·,�`g�xS�6 ¾V�� �OK³q� qm¾¯L�Å´�L²�� ¯L®·� nP�� ³×�

V�³�t`²�6 ½V��È�¯K´W�¶O�qKt¥Ë�s½r�yq¾n.� �
K� ¶O��ª¢� ³�n}LO� µmr¡�N_K³� Kq½°�M´_³�����¶X}Km�,n}LO�µL¦±?�«L`±K�ü�©K� üKrO×�

� UKsL`� ³� {KmLS� �L�hXyK�qp��6½V�r`²� ³�6 ½V� �VyK,�O¾°�
� �
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�zª�Ì��ÆkK��¶O�-V}Km�n·K´k�¶±´®±�¯K´²�,��´¡r¥�¯L_
X�³È�È�´¥¾½¬�z¡È�c¾t×�Kq�È�,n±Km�®¢gÈ�}sqK
È�´¥¾½¬�c�³K�q³LO�qm�¶¡¾t×�Vz·�¶¡�sK�ª����Lh©
�³½L�L}½n�qLOqm�¬·Ë�³�m´k×�²c¾°�´¦O¾½¬��²¡��r�

}q´k�sK�xS¾n�VyK��K�LO½°��²¡�r¢��VyK�°¢®�m´_³
m½r¦×��0L�r��¶O�¯?�n²q³LO�VyK� �qm�K½L`²�L�®¢g

�´�³�È�½nOL�¶¡�sK�ª���r�±È��¶O�-VyK�rX¸O��UqLP��m
K�qm½°�X�r��V©LgÈ�Pª�È�qL`²·�r�±�sK�¶¡�mqKm�m´_³

LS�f�y�V�r�¾½°�rW×�q´krO�,n±qKmÈ�±K´W¾¬�qLOqm
²¡�¬¢g¾¬��qm�r·�½ �sK�K½°���´¾V�L·�Pª�È�Vz·
p. 259)�� �

ªP��Uq´���ÆkrOÈ,�ª®��¨���«sK´©�r¥KÈ,�V�r��sK�]qLk
yqrO�mq´È�¥�qKr�¾,mr�©´�K�V 6̀ g��LPWqKÈ�_´W� LO

¶_´W�V}Km�¶¡�OKr×�K½°�qL¡�LO½n�sK�¾¯L�±L�È��ªXl
�LPWqKÈ�qKr�rO�m´}.� �

ª®�� ¨��� «sK´©� sK� q´�²È�¶O� �ÆkKKr�� qm�~lO� ¯K´²�
È�m´}�� �
-��l}�r¥KÈ�ª���«L`±K�¶¡�n}LO�¶X}Km�¶_´�q³LOÈ�

qL¡��¾±Æ��rÈ�«L`±K�µmKm�VyK.� �
-��l}�r¥KÈ�ª���«L`±K�¶¡�n}LO�¶X}Km�¶_´�q³LOÈ
½²�È���qL¡�¨���¯?��rW�LO¾±Æ��rÈ�VyK�µmKn±�«L`±K

ª®��¨���«sK´©�sK�q´�²�xSÈ���L�hXyK�³�|±sry½
X�³� §LgÈ�`g� ¶��� §´�K� qm�6 ¾V�¶O�����VPz±�µmKm
UqLP��V�r�� «´¸�� sK� n±K�XkL²}È�`g� sK�6 ¾,V�¯K³q� «´¸�
`g�6 ¾V��p�W½r�`²W�³¾t�L²��qm�-×��«´y�p�W½r�`²W�³

c�sK�q´�²¾XzÈ��OK³q�Å´�³�µn²O�¶_´WLO��qKt¥�¶OË�s
-���qL}�r¥Kü�©K� üK� ¶O��ª¢�³�n}LO� µmr¡�N_K³� Kq

�rW�ü�©K�üL}½XzÌ�VyK�|±sry�� �
X±qm¾,¶`�X�³È�´�K�V 6̀ g©È�©m�¶O¾¨�S�«³t©¾³r×�¶O�n±³Knk�sK

�Lk�V©LgÈ�`g� sK�6 ¾V��ÆkK� q´K� qmÈ�Vz·� ¬·
±Æ��¾V��ÆkK�q´K�qmÈ�mqKm�Kq.� �

ª®��¨���«sK´©�°X�r¥r�±qm�LOÈ�`g�³�6 ¾V��qp��6 ½V
-�� �qL}� r¥Kü�©K� üK� ¶O��ª¢� ³�n}LO� µmr¡�N_K³� Kq

�ª¢�M´_³�ª��È�mqKm.� �
KrOL²O½,°�L²�� ¶¡L`±?sK×�q´h×�`g�6¾,V�� UKsL`� ³� {KmLS� �L�hXyK
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È�r�±�¶O�È¢½�nyq���/���È²½´¢W�r[K�°X�r¥�V/¾¡rh���¯?�È�r/}�r/[K�L/O��V¾�/}L¡�³
V¾�½r��¶�L�K�N_´�,�¬~c�³�¶/���§´/�K�¶/O�n/IKs�MK´/OK�¯n}��È/krO�er/��sK�È/}´S

VyK�µn}�¨ILz��È�µmq³?�¯´®��°½K�rO�n½D�³m�¶KmK�qm�m´}�� �

�����ªJzÌ���n���

¯L®·�¶O�,�/����/½r�W�qm�V¾�/}L¡�sK�mKr/�,n}�¯L¾O�¶¡�¶±´¥��³�r¾OL/�W� 5r·L/��N/zg
µmq³?�È±LP�È©´�K�sK�µn}��V¾�}L¡�,L·VyK���K³�sK�¯?����n/��¯L/®·��/�K³�sK�V¾�}L¡

V�r��V�r�� 5�n��°½K�³�µm´O�ÈXkL²}�¶O�V`g�t¾±�§´�K�¬ª��qm�0L����¶±LyL²}��ML/zg
È�n½?���V�r��qLPX�K�B~²�,��K³qm���mL/��ËqKt/¥�¶/O�¯n¾/yq�×Kr/O�{ÆW�,ÈXkL²}��sK

NyL²�B~²��VyK���K³�LO�¯?�mL���OL�W�³���L/O�µqKt¥� ½��OL�W�qm�Un/}�¯Kt/¾�,�/�K³
���K³�LO�µqKt¥�mL���OL�W�,Èª�K��kL}�¶¢ªO�,Vz¾±��Æ�µqKt¥�¯?�¶O�mL�X�K��LO�µKr®·

NyL²�¶¾_´W��VyK��|¾O�¶/_´W�,�/���È/WKo�V¾`g�Ì½r�±�qm��³��/ª¢�«t/_�¶/O�n/gsK
�ÈXkL²/}�«L¢gK�°¾O�µn}�N_´�,�n��L½�³��OL�W�ÌªJz��¾�m�°¾¾PW�sK�Vª����n/����³

XkL²}r¾��«L¢gK�q³LO�È�°��³������m´}��ªk�� �
                                                                                                                                                         � � ��

±Æ��¾V�ª®�È�_´W�MLO�qm¾¶��V 6̀ g�³©´�KÈ��OKqÌ��Xz¾®È�K½mL`�È�m´}�\gLP�³È�_´W�MLO�qm�¶¡¾¶��er�
µn},�\gLP�¶OÈ�`g�MLO�qm�¶¡�6 ¾V�S��LPWqK�VyK�er�¾Kn�È�n²¡�� �

� �¶O�s´g�qm��l~�Uq´�Ë�K�,�ÆkK�Kr�½°�`g�6 ¾V�±Æ���¶O¾V�ª®�È�sLO��n·�¶O�r�L±È�mmr¥��qLO�m½r¦�K½°�
�LPWqK�Kq�È�¯K´W�K½°�¶±´¥�O¾¯L�mr¡�� �

� �����n·��r��LO�r¥Kü�©Kü�¨���«L`±K�,üM�ü±Æ��È�n}LO,�K½mL`ü�©K�üO¶�©�ÆkK��LhÈ�Kt©KÈ�VyK-� �
� �����rW�Uq´��qm�µL¦±?üM�ü�VyK�|±sry��hXz��l}�K�¶O½°��«L`±K�¶¡�L²�üM�üª���M´_³È�mqKm��� �
���L�q�m´_³�LO��ª¢�r¥K�¶XP©K½V�e³q�©´Jz¾V�Sp½r×�³�§´�g�����sK�B~²�L�k�NyL²�n²¡,�K½°��¶_´�³K����

KVy��y¾±LXzÈ,�����]�,������,��������P���ª¢�r·�LK¾�0LX��ªgr�qmÌ�LO�§³K½n��qm�³�n}LO��n��§LP±m�¶O
��K³�¬¢g�sKrgK�«n��Uq´�È�©m�¶O¾¨�L�q½V�©´Jz�xg¾V�Sp½r×�sLO�¬·�q³LO�³K�¶_´�VyK��xS��LP²XyK�

«L¢gK�¸©KÈ�KqKm×�³m�¶ªgr�VyK�³���¾¶�qm�ªgrÌ�LO�§³K½n��¬¢g�sKrgK�§LP±m�¶O��mL��¬¢g���n}LO�ª?È�
qÅ½±L`È,�����]�,����,������ �
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�,n/}LP±��/�K³�,V/¾�½r��³��/~¡�sK�³K�q´/�²�³�n}LO�¶X}Kn±���K³
.mr¡�n·K´k�oLlWK�Kq�È½L²P�¶c�È©´�K�×L·� �

�È_qL/k�V¾�/}L¡�¨/OL��qm�³�È´/¸��V¾�/}L¡�,V¾�/}L¡�sK�È©´�K�q´�²�n½L}
��½mL/��sK�LyL²}�¨�L��°·o�qm�Uq´�� ½�mL`

V/yK�È©´�g�¬ª��ÈWKo�,V¾�}L¡�-n½?���È©´/�g�¬/ª��r/·�qm
mqKm�m´/_³�]qL/k�sK�V¾�}L¡�,mqK´�ÈkrO�qm�³�m´k�«´¸��sK�V¾�}L¡�µqK´®·���mKr/

OL/�W�,È_qL/k�V¾�/}L¡�sK�mKr/�³�¶¾���°¾�r��°¾O�VPz±���hW�,È´¸��V¾�}L¡�sK��

¯K³q�°¾//�½�¶//���§´//�K�¬//ª��qm�r//¥K�,�´//��UL//�ª¢W�sK��qL//���È�L//¡�ÈXkL²//}� �
�¶//���§´//�K�qm�N//¡r�¨//¸_�ÌªJ//z�sK�Z//hO�L//O�L//·� �
�×L/²��¶/O��/���È´/¸���/~¡,V¾�}L¡�sK�mKr/�r/¥K�.m´/O�n/·K´k��®_� �

È©´/�K�Krc�,n}LO�����L��³�N/¡r�¨/¸_�ÌªJ/z�¶/O�L·
n//±K����,È´//¸���OL//�W�¶//O�L//�X¡K�Uq´//��qm� �

m´/P±�§´/�K�¬/ª��qm�N/¡r�¨/¸_�ÌªJ/z�er��¶O�×sL¾±����sK�È/krO�È/ª���V¾�/�³�qm� �
�³�È/±K³q�Ì/P²_�0L�r/��Z/gLP�sK�r/¦½m�È/krO�³��n/��¶/O�¨½L®X�¯L¾©´�K�r¾OL�W��OL/�W

�m´//_³�L//O�,n//²¡�sKr//gK�Kq�È//��K³�¬//¢g�ÈX//yqm� �

©´�K�,n}�r¡o�¶©L��¬`²S�|lO�qm�¶¡�q´�È�`g�L·¾V�����Kq�qm�r·�X©LgÈ�³�sK�r·�
ZhO�sK�¨¸_�N¡r�qm�§´�K�¶���Or�´�¶O�±LsÈ�VyK��¶¡
yr±¾¯n���K³�¬¢g�¶OÈ�¸©KÈ��¯L²d®·È�_´W�sK�n±K´W¾¶�³�

�������,������-�±LhP/yÈ,�����]�,����,����-��´/�W×�
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�¶O�r�±�È©´�K�r¥K��,n/}LP±��/�K³�,V/¾�½r��³��/~¡�sK�³K�q´/�²�³�n}LO�¶X}Kn±���K³
µqKt¥��n��×KrO�.mr¡�n·K´k�oLlWK�Kq�È½L²P�¶c�È©´�K�×L·

�È_qL/k�V¾�/}L¡�¨/OL��qm�³�È´/¸��V¾�/}L¡�,V¾�/}L¡�sK�È©´�K�q´�²�n½L}
n}LO��½K�¨¾©m�¶O��ª¢�qm�����§´�g��½mL/��sK�LyL²}�¨�L��°·o�qm�Uq´�� ½�mL`

È�qL®}�¶O�È©´�g�¬ª��V/yK�È©´�g�¬ª��ÈWKo�,V¾�}L¡�-n½?
mqKm�m´/_³�]qL/k�sK�V¾�}L¡�,mqK´�ÈkrO�qm�³�m´k�«´¸��sK�V¾�}L¡�µqK´®·

OL/�W�,È_qL/k�V¾�/}L¡�sK�mKr/�³�¶¾���°¾�r��°¾O�VPz±���hW�,È´¸��V¾�}L¡�sK
VyK�]qLk�LO�È²·o�Uq´���� �

¯K³q�°¾//�½�¶//���§´//�K�¬//ª��qm�r//¥K�,�´//��UL//�ª¢W�sK��qL//�
µqKt¥�°//½K�¯m´//OrPX��,n//}LO��¶//���§´//�K�qm�N//¡r�¨//¸_�ÌªJ//z�sK�Z//hO�L//O�L//·

¨/OL��¶±´¦c��×L/²��¶/O��/���È´/¸���/~¡,V¾�}L¡�sK�mKr/�r/¥K�.m´/O�n/·K´k��®_
O�È©´�g�¬ª��UKp©LO�«´ª���OL�WÈ©´/�K�Krc�,n}LO�����L

¶XkKmrS�t//¾±��//�K³�L//O��//����OL//�W�«n//��n//±K
m´/P±�§´/�K�¬/ª��qm�N/¡r�¨/¸_�ÌªJ/z�er��¶O�×sL¾±

�³�È/±K³q�Ì/P²_�0L�r/��Z/gLP�sK�r/¦½m�È/krO�³��n/��¶/O�¨½L®X�¯L¾©´�K�r¾OL�W
mqKm�È´¸��� �

�����NIL��wng��

¶O��//ª¢�È//X�³�NIL//��wn//g�qm��m´//_³�L//O�,n//²¡�sKr//gK�Kq�È//��K³�¬//¢g�ÈX//yqm
                                                          � �

���LO½n�qm�r�±�V}Km�¯L®·�©´�K�,n}�r¡o�¶©L��¬`²S�|lO�qm�¶¡�q´�
PPyÈ�§´P��-n±qKm�®±�xSÈ�K�¶O�¯K´W½°�¨IL��n}�¶¡�ZhO

}L±����È�©m� sK¾¨���qm��ª¢�³�VyK�NyL²¾°�
qp�½V�qKmq´krO�n}LO�� �

���¶O��¯K´²��§L\,��¶O�m´}��´_q�´y´®©K×�®l©K¾/²È,�����
mqL¸X}K×,�����]�,����,����� �
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È®±�³K�{q³LO�Vh���¯L/~±�q³L/O�°/½K�r/O�Kq�È©ÅnX/yK�Ì±K´X/~S�L½�³�m´k�q³LO�B~²�n±K´W
n·m��È�¶¾_´W�L½�¶²<¾O��n/}LO�q³L/O� /½��n/���/~¡�È¦±´¦c�¯L¾O�³�n·L}�,¨¾©m�n±K´W

(pojman, 1993, p. 120)� 

V/yK�¶/¾_´W�Ì/�©D�°¾/®·�NIL��wng�sK�V�r��t½L®W�¶��±�,��K³qm��¶/_´W�L/O���¶/O
¶²¾O��m´/���¶/¾_´W�¯³n/O�,¶/¾_´W�V/¾·L�sK�È�¾ª¢W�È�ªW�³�¶���§´�K�qm�m´_´�È½Kr¥

�È©´�K�¶O�VPz±�V�r��Nz¡��È¸©K�¬¢g��È®±���h�m´}�� 

¶O�f¾h//��¬/¢g�V//ym��NIL//��wn//g��//½r��sK�µn?�«L//��qm�¶//²¾O�¯Kn//���¨//¾©m�¶//O
Vz¾±�§´P��È¸©K�µL¦~¾S�qm�×q³?qp����mL��«LK�V½K³q�°ly�°½K�n½Dņ��¶/¡�VyK

È�n²½Lr���� �
È�L��µ³r¥�qL¸c�L·�n±K��¯?�sK�µ³r¥�¶y�n²X/z·�V~¸O�qm�µ³r¥� ½�³�|W?�qm�L·��

¶O�¶Xz±Km�¶¡�Çmr��V/yK�|/W?�qm�È/�L��°½K�,n²¡�qmL��¬¢g��gL±���¶/¡�Çmr/
//z±Kn±�¶X�È//O�³�°¾±K´//��³�«L//¢gK�sK��Æ�K���qm�t//¾±�È//�L��°//½K�,n//·m��gL//±�¬//¢g� �

VyK�|W?���VyK�|W?�qm�¬·�³K�,n²¡�qmL�� 6�g�³�Vyqm�¬¢g�¶Xz±Kn±�¶¡�Çmr
�V/yK�V/~¸O�qm�È/�L��°/½K�,n²¡�qmL��Kq�Vyqm�³� 6�g�¬¢g�¶Xz±Km�¶¡�Çmr�³

��¶½´OLO�°OK��³n���,����]�,�����,���� �
/�� 5U³L/���,Z½ng�°½K�qm�¶/O�¬/ª��¯³n/O�È/�L��5f¾h��¯´/d®·�|W³L/���ÈX/yqm

�µmr®}�m³mr�q´_�È�L��U³L�����mL/��r¥K�ÈXg�¬ª��¯³nO�×Aq�,¶`¾X±qm�-VyK�µn}
VyK�¨¸_�¬¢g�qm�,n}LO��� �

�°½K�LO��µn/}�¶/_´W�¯?�V½qp��³�N¡r�¨¸_�ÌªJz�¶O�L¸²W�§´�K�¬ª��qm�L½´¥�,¶®·
±�¶/XkKmrS�¯?�V/½t`²�«n/��³�NIL/��wn/g�ÌªJz�¶O�³V/yK�µn/~���sK�È/krO�¶/cr¥K

È©´�K�¶O�L·��È����°¾²c�V¾`g�¶O�¨IL���l~�Uq´��NIL/��wn/g��µn/}�,n±K���L/K
¯?�V½L�q�rO�6§Km�Kq�È©´�K�×L®ª��r¦½m�U´¢y�¯K´XO�n½L}��°¾/²c�V/½t`²�rO�È²P�L·

                                                          � �
�� �O��L�������qm¾°�«Lz�K�����r�½�È�sK�g¾Z�t`²½V�sK�r·�PPyÈ�¨�Lg�m´}�W³L�WÈ�m´_³�mqKn±��qm�¨OL��

qp�½,V�r�����½�È����´�l¾r�n²¡�¨®��|����¶O��L���r¥K�³�µm´O��L��,�±�q³p�¾Vz���«n��Uq´��qm
��K³�LO�V�mL����±LyKrkÈ,��������,������� �
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µmq³?�V/½K³q�¯´®/��L/O�Nª��°½K�¶¡��È±L/P�r/¦½m�³�µn/}

ĂŞČď˨ŐįŘŎ˨ĥŘĨē˨ęĕ˨ĒŞģ˨äŰʭŖő˨ãïę˨ŗ˨ĂŞ˒Čď˨ęʭŞĸŎ˨ęĕ˨äŊŘħù˨ŗ˨ãęʭþēù˨ŐŞý˨āŗʭŀă˨ ˨

È�r/Pk�V/ 6̀ g�sK�×qL/PkK�,V6¾`g�³�V 6̀ g�sK�ZhO�qm�«´y�sK�,n/·m��,¶/_´�È/�l}
n·m���V�½r/}��¾h�qm�¨���,×qLPkK�Ën¾���¶O

mqKn±�V6¾`g�³�µm´O�ÅLO�¶�¾g�°½K�qm�|½L�k�§L®XgK�xS�� �
���L//��x//�±�qm�¶//d±?�sK�-mqKm��//ª¢��´//�g�°¾//¾PW�qm�È�//y�È©´//�K�,¨//OL��qm

È�{qKt¥��l}�n·m���¶/O�×qLPkK�µL¦±��´±�VyK�n�X��È©´�K
È©´�K�r�±�¶O�¨�Lg�È�����ª¢�×KrO�r¥K�,L·���/�K³�,n/}

mr/¡�È¸±�|����sK�Kq�³K�¯K´W���,�/���§´/�g�sK�n/�O
Vz¾±�§´�������×KmD��P��rO��ª¢�V¡rg�sK�¯n}�� �

×qLPkK�×L²P�n�±�qm�×qL�±K�j¾}�°ly��P���ML/X¡�qm�L·ƷǈƨƒʭŤ�ƁƨŢŤƅƭ�V/6½t`²�,
�6 ½qp/���´/�k�qm�L/K�,m´/}� /¾¢�W�È�´/±��/���V� �

�V6½qp/��¶/O�¨/IL��¨IL/z�sK�È/¥qtO�Ì/�¾g�qm�È/ª����/���×Kr/O�L·� �
È�L²\XyK�¨���V6½qp��Ës´g�sK�Kq�È¢c´¡�Ì�¾g�L¸²W�³�n²Xz·�n²¡���×qL/�±K�j¾/}�xS

V/z¾±��/���qm�V/6½t`²�³�V6½qp/��Ì/©´��³m�¯L/¾�«sÆ/W�¶/O�¨IL��m´k�È½L¸±�r�±�qm��� �
°½KsK�³�mr½pS�È®±�Kq�ÈWq´��r·�qm�����×qLPkK�L/O�×³q�¬·�L/·�mqKm�È½´/y��

r×�³�«n��·LW´¡È�qm�ULn/��¯?�V/yK��UÅL/g�±L/z�±È�
¬¢g��r}È�mqKn±������L/®O�´/·��/���B/~²�¬/¢g�¨/���¶/O�
t`²/6 ½V�/}L±È�sK�e³q�©´J/z¾V�pS½r×�³�«n/��·L/W´¡È�qm�
©´Jz¾V�pS½r×�³�¶PyLh�Kq�qm�ULn������Kr_K�,n/²¢±��«L/¦²·

K�qm�-m´O�n·K´l±�q³p�½°�V©Lg,�XgÈ�¶O�r¥K��n/}LO�¶X}Km�����¬¢g,���/ª¢
©´/�K�¨IL/zÈ�±L/z�±�UÅL/g��/P�È���/ª¢�mqKn/±�m´/_³
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����qm�-Vz±Km�È½L·�È©Lg�µmq³?�V/½K³q�¯´®/��L/O�Nª��°½K�¶¡
È©´�K�¥sLy�L·mqKn±�×qL��� �

ʺ˨
ĂŞČď˨ŐįŘŎ˨ĥŘĨē˨ęĕ˨ĒŞģ˨äŰʭŖő˨ãïę˨ŗ˨ĂŞ˒Čď˨ęʭŞĸŎ˨ęĕ˨äŊŘħù˨ŗ˨ãęʭþēù˨ŐŞý˨āŗʭŀă

È�r/Pk�V/ 6̀ g�sK�×qL/PkK�,V6¾`g�³�V 6̀ g�sK�ZhO�qm
È�{qKt¥�³K�x�±�§K´gK�¶O�¶_´W�¯³nO�n·m

È®±�Kq�N±K´_�Ì®·��nyL²}mqKn±�V6¾`g�³�µm´O�ÅLO�¶�¾g�°½K�qm�|½L�k�§L®XgK�xS
���L//��x//�±�qm�¶//d±?�sK�-mqKm��//ª¢��´//�g�°¾//¾PW�qm�È�//y�È©´//�K�,¨//OL��qm

È�§³K�r�²�sK�³�mqp¥�È�{qKt¥��l}
Vz¾±�Vyqm�V6¾`g�ÌªJz��È©´�K�r�±�¶O

È®±�³�VyK�r�Lg���L��µL¦~¾S�qm�mr/¡�È¸±�|����sK�Kq�³K�¯K´W
�±L�Vz¾±�§´�������×KmD��P��rO��ª¢�V¡rg�sK�¯n}

×qLPkK�×L²P�n�±�qm�×qL�±K�j¾}�°ly��P�
È�¶/X�r½pS�Uq´/��r·�qm������6 ½qp/���´/�k�qm�L/K�,m´/}

mqKm�m´_³��È©´�K��V6½qp/��¶/O�¨/IL��¨IL/z�sK�È/¥qtO�Ì/�¾g�qm�È/ª����/���×Kr/O�L·
È�L²\XyK�¨���V6½qp��Ës´g�sK�Kq�È¢c´¡�Ì�¾g�L¸²W�³�n²Xz·

V/z¾±��/���qm�V/6½t`²�³�V6½qp/��Ì/©´��³m�¯L/¾�«sÆ/W�¶/O�¨IL��m´k�È½L¸±�r�±�qm
V6½qp��³K�°½KsK�³�mr½pS�È®±�Kq�ÈWq´��r·�qm����

                                                          � �
���¶O�y�¶±´®±�¯K´²�¾±LXzÈ�²c¾°�È�´¥½n�� �

� �`g�6 ¾V�r·�©m¾¨�¶O�r�Lk�e³q�©´Jz¾V�pS½r
�ª¢�¬�K�sK�,����°��³� }��LPWqKÈ�LO�¬¢g
t`²�6 ½V�³�qp��6 ½V�±¾Vz��qp/��6 ½V�³�t`²

ULn������VyK��r¥K��ª¢�e³q�©´Jz
��K³�¬¢g�LO�V�©LlÈ�K�qm�-m´O�n·K´l±�q³p�

n½¯´�KrOL²O�-VyK½,°�©m¾ªÈ�KrO×�©B/W¾��©´/�K�¨IL/z
�y¾±LXzÈ,�����]�,������,�������� �

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


����

 

www.jpt.isca.ac.ir 

 

n�
±

×�
��
K³�q

L¡³
sLy

�rO
�

Kr¥
È½�

�LX


È¢
½t¾

�
L
K�¶
���
§´
�K
�qm

È 

×qLPkK�LO�¶��±�°½K�qm�j¾}�,¶`¾X±qm�mqKn±�×³rP¡��ÆXkK�L·�� �
krO�¶OÈ�L®ª��sK×�qLPkK×�K�¶¡�VyK�µn}�µmKm�VPz±�L½¯L~��mL//®X�K�«n/��¶O�¨IL�
����rOÈ�ª���ULn/��sK�¶¡�n²X/z·È������¾r�q³r/�×�¨/�Lg�È�©m�¶O�-m´}¾¨/�

®±�Kp/©�³�¯?�qm��ª��³�µLPX/}K�Ur\¡È�²c�¶O�¯K´W¾°����È�V/z_�mL²X/yK�³�¯´¡q��
²c�¶O�mL²X/yK�³�mL®X�K�«n/��r¥K�xS¾°����È�µmr¡�µmKqK�¯?�§´�g�sK�xS�Kq�n/±K,�

K�xS½°��/}L¡�¶/¡�V/¸_�¯?�sK�¬ª��«L��LO�¶�OKq�qm�mL�X�K�³�µmKqK¾V�V/yK��¶±Æ�L�
±¾V/z�/O�³²c�¶/¡��r��¶¾°�®¢gÈ�²c�qL/PX�K�«n/��¶O¾°����È���ULn//��sK�¶/¡

ª��È��¨/�LgÈ�m´}��n}LO�°¢®,���xS¾�0L/²�/®·�¨/\¾°�/����qm�¯L/¢KÈ��sK�¶/¡
�r}�ULn�¾¶��¨�LgÈ�qL_�m´}×�VyK����,×qL�±K����]�,������,�������� �

�MLX¡�UqLP��qm�L�k�Ur\¡�sK�q´�²ƷǈƒʭŤ�ƁŢŤƅƭ�®W�,Z/hO��L¾/y��/P��¶/O� /z
V/yK�«L/¢gK�UL�L²�Ì�¾g�qm�¶�qL�Xr¾��ULn����,n/}LO��qL/�Xr¾��ULn/��È/X�³

Vz¾±�¯LK�qm�L�k�Ur\¡�sK��ª¢��ZhO�sK�xS�j¾}��V/6¾`g��´�k�qm�¯K³Kr��×L·
�UqLP��LO�Kq�L²��°½K�,����ü�L�±ÃK�,¬�±�ü¶O�³��V6½qp/��Ì²¾s�qm�m´k�Èª�K�×Aq�¯K´²�

È�¯L¾O�����n²¡�� �
L/_�r¥K½tn±K�³�¨/BW�¯m´P±½¶/~�/ª���N/©L��qm�È�¶/O�V/¸_�V/ym��¨IL/z�¯mq³?

r/}�È��Kq�¶O�r�Lk��ª���´�³�qm�¯K³Kr��UL·LPX/}K�³�L·�µmr¡�µmKqK�¯?��¶/O�x/S�,n±K
²c�r¥K��r�¾°�qL/X�¥×�©m�¶/O�³�n/}LO�Vyqm/¾¨��¬/¸��qm�µLPX//}K�³�L/�k�Ur/\¡

r/}�¶©mK�sK�N©L��È�±¾t�¥qm�³�¶�qL��sK¾r×�¬~c�/}´SÈ�KrO�xS�,m´}×��«Æ/¡
¯?��L·�qLPkK×�L·��¸_³È�mqKm�m´_³����,×qL�±K����]�,�����,����� �

                                                          � �
���½Nz²�©EÈ��¾r�qLPkÁK�L²OLh�A�°�ngK³¾½°�ª��mL®X�ÅK�«n�È�ª��©K�ULn�®©K�°�¨�Lh©K����©K¾º����©K¾º��©K¾r�

q³r�©K½,º����ª�©K³�µLPX}ÅK��´�³�¹r\¢©¾,L¸��Æ�½°¢®�©E�¯´¡r©KÈ�}È>�L¸²� 

� �¯E³����´l©K�sK´_�«n��K³mKqAÈ�®©Kª��©K�N©L�¾º��hX©¾¨��r~©K�N©L�®©K¾,º���µLPX}ÅK³��ª�©K��´�³�¹r\¢©¾,L¸�
� L� ¹r\¢O�º�qL�®©K�°���®�A³� ©o�¬ªy�´ª�½¨�h��� B�l©K�°È��r~©K�º©mÁK�°�N©L�®©K�¬¸�¾,º��,¶_³�¶ª�

g³¾pJ²�����Lk�´ª�¾L¸��ÅL®O����©K�¨�g³½��K´���K´©K�¬¢h©KÈ�¬©�½qp���È���X©�, ©o¾µr��È�Ln�U��hX©K¾¨�� �
���©E�¯´¡r©K�¯A��L�±ÃK�,¬�±È���¨��©K¾L®�½�ª�X�©�«L¢gÁK�UL�L²��KqmFO¾¨�X²�©E�L¸²È��,«L/¢gÁK�x/�±��KqmE

���´�´ª©�N_´È�\¡�B�l©K¾Kr��È��¬©�¯E³�,rÁK�x�±½¨®Xh��qn®©K�n²�� ©o�� �
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È®±�V6¾`g�«n���³Lz�0L³t©�Kq�L�k�Ur\¡�j¾}�¶¡�V}Km�r�±�qm�n½LO�¶XP©K��³�n/±Km
VyK�N¡r�¨¸_���°½K�LO��UL/�L²�Ës´/g�qm�m´/_³

�r/�²�sK�V/6½t`²�°¾/¾PW�qm�¶/¡�È·L¥n/½m�¨OL��qm
m´O�¶XkKmrS�����V6¾`g�Ì½r�±�¨�K�f¾�´W�¶O��l}��È�°¾²c��¨/¾©m�¶/O�¶/¡�n½´¥

È®±�,«L/¢gK�UL/�L²�Ì/�¾g�qm�¨���mL½s�×L�k��¶/O�¨/IL��¶/�¾g�°/½K�qm�¯?�×Kr/O�¯K´/W

K��Æ/�«L/��qm�¨/���,È²½´¢W�r�±�sK�VyK�n�X��³K�È½ÅL/O� 5V¾�/}L¡�¯K´/W�«L/¢g
È�L`²½K�qm�¨���×L�k�Ur\¡�N_´�°½K�³�mqKn±�¶O�-m´}��Ì²h/��qm�r/¥K�,¶/±´®±�¯K´²�

V/©Lg�°/½K�,m´}�¨�Lg�����Èz¡�×KrO�¬·�sLO��©Ll�UL½K³q�¯n½m�LO���K³����/���¶P/}

/}�«L/¢gK�qL/¾��³��Æ/��qm�¯K´/W�¨���¶¡�L²��°½K�n¾½BW�qm�j¾}�,mqKn/±�Kq��qL
�«L/K�sK�Nª�W�°OK�¯LOK�¶¡�VyK�È\½ng�,UL½K³q�°½K�°½rW

Xym�¶yÌ��³�n²ks³m�qm�¯L±? ½�XymÌ�K½V/~¸O�qm�¯L~��
È�K³qL±�³�¬Xy�¶O�¬�¡È�¬·�m´k�³�n²��n±Km¡�¶c�¶¡µmr-��xS�³K

g�¶¢È/�K³qL/±�¶O�¬�¡È®±�³�n/²��n/®¸�/¡g�¶¢�|/®
�Çmr/�«´/y�³�V/yK�|W?�¨·K�t/¡g�¶/¢�6�/g�¶/O�¬���ÈX/yKq�³

�¶c�¶¡VyK�µmr-�±�³K¾«qL/¸c�L6K�³�VyK�is³m�¨·K�t,�
±�m´k�³�n²¾�6�g�t��¨�LO�³�È�Kq�nyL²}-�K½�¨·K�mr�°

]�,�������,������ �
�ª��¶O�¯LOA�¶¢²½K�m´_³�LO�L`²½K�qm�,qn��n¾¸}�r�±�¶O�³�Z½ng�f¾�´W�qm�¯m´O�¯´®/��

¯L�¾}�¶O�>L_�×p©K� 6̄ E���«LK�LKņ��¯?�¶O�¨®��sK�Kq�³K�È ±̧����
ULn��§´�g�qm�È·LẂ ¡�³�r¾��W�×L²��¶O�¯?�È�n/±Km�

«L//K�j¾O´//W�¨//¾©m�¬//·�×qL//�±K�j¾//}ņ��sK�«L//¢gK��LP²X//yK�Kq
VyK�µmr¡�¯K´²��,n²²¡���,×qL�±K����]�,�����,����� �
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È®±�V6¾`g�«n���³Lz�0L³t©�Kq�L�k�Ur\¡�j¾}�¶¡�V}Km�r�±�qm�n½LO�¶XP©K
�V6¾`g�¶O�n�X��¯L²d®·�V6½qp���VyK�N¡r�¨¸_

«´y�µL¦±�LO�«L¢gK���¶O�È�l}������r/�²�sK�V/6½t`²�°¾/¾PW�qm�¶/¡�È·L¥n/½m�¨OL��qm
§³K�m´O�¶XkKmrS�����V6¾`g�Ì½r�±�¨�K�f¾�´W�¶O��l}

È®±�,«L/¢gK�UL/�L²�Ì/�¾g�qm�¨���mL½s�×L�k
m´O�V6½qp�� 

K��Æ/�«L/��qm�¨/���,È²½´¢W�r�±�sK�VyK�n�X��³K
È�L`²½K�qm�¨���×L�k�Ur\¡�N_´�°½K�³�mqKn±

V/©Lg�°/½K�,m´}�¨�Lg�����Èz¡�×KrO�¬·�sLO��©Ll�UL½K³q�¯n½m�LO���K³
È��K³�����¶±�mqKm�«L±�� �

/}�«L/¢gK�qL/¾��³��Æ/��qm�¯K´/W�¨���¶¡�L²��°½K�n¾½BW�qm�j¾}
È�er��V½K³q�n²c�n²¡��¬¸��«L/K�sK�Nª�W�°OK�¯LOK�¶¡�VyK�È\½ng�,UL½K³q�°½K�°½rW

�mL�ņ�È�¨�±�n²¡�� �
�L�È�L·�¶Xym�qL¸c�rO�n±K��Xym�¶y

�Çmr�§ 6³K¡g�¶¢È�K³qL±�³�¬Xy�¶O�¬
VyK�is³m�¨·K���Çmr�«³m¡g�¶
VyK�VyqmL±-�±�³K¾�Çmr/�«´/y�³�V/yK�|W?�¨·K�t

È�¡È®±�m´k�È©³�n²��n±Km¡�¶c�¶
�¯?¡�x¡g�¶¢�6�g�¶O�¬��È�¡±�m´k�³�n²

m´O�n·K´k�V~¸O���,Èzª`®©K����]�,�

�ª��¶O�¯LOA�¶¢²½K�m´_³�LO�L`²½K�qm�,qn��n¾¸}�r�±�¶O�³�Z½ng�f¾�´W�qm
�¶X}Km�����V½ng�L²ª����¯L�¾}�¶O�>L_�×p©K� 6̄ E

È�n²²¡��È ±̧�qn��n¾¸}��Kq�����sKULn��§´�g�qm�È·LẂ ¡�³�r¾��W�×L²��¶O
��,qn//�����]�,«����,�����-«L//K�j¾O´//W�¨//¾©m�¬//·�×qL//�±K�j¾//}

È���K³��Æk�¬¢g�ËmL�K�¶¡�ÈWLn��VyK�µmr¡�¯K´²��,n²²¡

http://www.jpt.isca.ac.ir
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¯?�¶O�j¾}�¶¡�ÈWL½K³q��´®`��µqL}K�L·È��¶/O�¶/¡�µn}�qmL��×mKr�K�¶O�ML�k�,n²¡
«´/���«LK�q´Xymņ�/yr¡È�¶X/}Km�L/X�K�n±K���°/½K�L/O�°¾´/���Ì/®IK�,m´/_³��¶O��Un/}

�LP²XyK�°¾²c�sK�Kq�m´k�MLh�K�¶X}Km�qpgrO�È½L·�n±K� 
È�¯L�¾/}�¬/¢g�Kq�¬¢g�°½K�¯LOA�,q´¡p�Z½ng�qm�¶¢²½K��n/±Kmü�¶/O�>L/_�×p/©K� 6̄ K

¯L�¾}�ü�½K�È�±�¶O�È²�½«LK�LK�,mqKm�����¬¢g�°ņ�È�È¸±�����°½K�sK�n²¡� 
«LK�°ly�¶¡�V}Km�r�±�qm�n½LOņ�,wL¾��mq�qm����¶/¡�¯L/¾O�°½K�¶Oü�È²Wp/kA� /±E

wL¾�©LOü���È�¬·�°��¨L}�m´}���¶/¢ªO�,V/z¾±�°/��³��/���,wL/¾��qm��Æ/�,�/�K³qm
VyK�UL�L²�Ës´g�¶O�m³q³� 

°¾®·��UqLP��LO�Ur�g�°ly�r¦½m�q´�ü�0Æ¸¯L/OA�L/½�ü�¶/¡�V/yL²��°/½K�¶/O�r�/~4
È®±�q³p��Kq�¯LOA�¯L~½K�È�V/©Åm�V/½K³q�,¶`¾X±qm�-n±Km���/½r��sK�r/¥K�¶/¢²½K�r/O�n/²¡

¶X}KmrO�Kq�¬¢g�V6½qp��,ÈXkKmrS�¬¢g��~¡�¶O�rPX�r¾��ULn���×K� 
VyK�¯L½qLPkK�×KrP¡�{r½pS�qm�¯L½qLPkK�LO�j¾}��KrX}K��È�§´P��³K���/���¶/¡�n²¡

���¨�LgV½q³p/��«L/¢gK�UL�L²�Ì�¾g�qm�¨���mqKn/±��sK��ÆX/kK�¬½r½p/TO�r/¥K�¶/XP©K
n}LP±�×³r���wLyK����¶/�qL�Xr¾��ULn/���½mL��qm�¯L½qLPkK�LO�j¾}��ÆXkK�Ës´g

VyK�Èª����È¸±�ULn���Kn��Kq�È¸½nOr¾��¨���¯L½qLPkK�È�µn}��¨/���j¾/}�³�n²±Km
���ULn���Kn��Kq�«L¢gK�UL�L²�qm�mqK³È¸±�Èª�È�µn}�n±Km�� �

�sK�È//~lO�qm�wL//¾��L//½�«L//¢gK�UL//�L²�Ì//�¾g��Ækr//O�,×qL//�±K�j¾//}�Ën//¾���¶//O
Vz¾±��Æ��~¡�mn�qm�¨���,¶¾ª���UÆ�Xz�r¾��qm�³�¶¾ª���UÆ�Xz���,n��ÌªJz

�LP²X/yK�¨¾P��sK�N_K³�Ìn��³�È¸±�³�rK��L®X_K��«n/��¨/¾©m�¶/O�¶/¡�n²X/z·�È/ª���×L·
Xg�UL�L²�Ì�¾g�¶O�m³q³È�M´zh�q <p��³�V 6̀ g�,L�k�Uq´��qm�È�n±´}�� �
f/�K³�UqL/P��¶O���qL/}�«Æ/¡�sK�qL¸�X/yK�¬/·�¶/¾ª���UÆ�X/z�r/¾��qm�¶/cr¥K�,rW

�-n²X/z·��qL/}�m´/k�¶/O�n²Xz�È�r}�UKqL¸�XyK�qm�m´_´�×L·L�k�LK�,VyK�È�ÆXkK
¶O�¯K´²��¶®IK�«Æ¡�sK�qL¸�XyK�¶¾�W�qm�,§L\ń�³�L/�¶/O�«´���«LK�m´k�Kq�µmr/¡�qKp/¥K

VyK��°½K�L�LO��qL}�m´k�È�r}�ULn��qm��×L/�k��Ækr/O�°/½K�-V/yK�µmr/¡�°¾/²c
�¨/¾©m�¶/O�,n/}LO�¬·�È�r}�×L�k�sK�rX®¡�r¥K�ÈXg�¶¡�VyK�«L¢gK��L²�Ì�¾g�qm�¨��
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Vz¾±�¶X�r½pS��ÆXkK�°½K�,�qL}�¶O��LP²XyK�5�L_qK�«n��� �
��ULn��j¾}�«Æ¡�qm�V6½qp��°�´�,¶¢²½K�°ly�¨�Lg�°�´/�È/©³�,V/yK��/�

VyK�t`²�����UKo�¶¢ªO�,Vz¾±�����ULn��,V6½t`²���V/6¾`g�N/_´�V/ª���°¾®·
n}�×qL�±K�j¾}�sK�xS�¯L¾©´�K�qm�NIL��wng�� �

¶/O��/���×L/²P�r/O�n/½LO�³�µmr/¡��/~¡�|����LO�Kq���K³�,m´k�r�²�sK���L����¬/¢g
K�LK�,VyK��´²®�|����sK���L��È¸±�µn}�¶X�¥�-n²¡�¨®���´���sK�È}L±��L²XK�°½K�r¥
mqKn/±�|/����V/6¾`g�«n/��LO�ÈWL�L²�,n}LO��ª¢�qL¾XkK���¶/O�UqL/P����°¾/O�,r/¦½m

�V/yK�È©L/g�qm�°½K�-mqKn±�m´_³�ÈsÆW�|X6½qp��×L²��¶O�����qm�V6¾`g�³�V¾�}L¡
�¶/_´W�¯?�V/6½t`²�×L²��qm�V6¾`g�³�V¾�}L¡�¯L¾�t½L®W�¶O�×qL�±K�j¾}�È±LP�qm�¶¡

MLP/yK�,V6½qp��×L²��¶O�V6¾`g�°�´�¶¡�¶±´¥��°�´/�,V/yK��/��
n}LO�n½LO�����MLPyK�t¾±�V6½t`²�×L²��¶O�V6¾`g�� �

³K�sK�n/�O�È©´�K�×L®ª��ÈL®W�³�×qL�±K�j¾},���/��� 5È/WKo�V/¾�½r��¶/O�¨/IL��È/�r��sK
È�r½pSL�k�Kq�����n²±Km��°½K��®_��mLO�³��V/yK�°/½K�¶O�r�~4�¬·

�°/¢®�³�V/yK�°/�B/~²�,°/�UKp/©LO�«´/ª��¶¢²½K�rO�È²P�¶±L½Kr¥
¶/©mK��P��¶¾LK�¶¡�VyK�È©Lgqm�°½K�-mqKm�,n}LO�¶X}Km�U³L�W��r�©LO�«´ª��LO�VyK��×K

È�}�³ �/±K³qÈ��V/yK�U³L/�W�ªJ/zÌ�� /}
�ÈX�r������¯L¾�t½L®W�¶O�n½LO�,�V�r��MLPyK�sK�È}L±�Ks��±K³q�����³È��¬/·

Km½rË�L·q³LO×�pSL±L�k½r�nO�n²±L½¸¾UL�©³KÈ�zO¾qL��m³nh
V�r���Lh©� ¶O�n²±K´W�XkL²}È�pSL�k� ,n²}LO� ¶_´½r�¬·�n²Xz·�³�sK�K½°�

Vz��qm�ZhO�,r�Lg�K�¶O½°�©m¾¨�WKo�V`g�����¶¡È��VyK
�®�L¢©KÈ,�����]�,�����,��,r���-����,�]����,��-�

nO�¬¢g�qm��´��½¸È�©³KÈ��³½L��ªW�V�r��qLXkLy�qm�L²PÈ�È�m´}-��xS
�VyK��� �
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Vz¾±�¶X�r½pS��ÆXkK�°½K�,�qL}�¶O��LP²XyK�5�L_qK�«n�
��ULn��j¾}�«Æ¡�qm�V6½qp��°�´�,¶¢²½K�°ly�¨�Lg

VyK�t`²�����UKo�¶¢ªO�,Vz¾±�����ULn��,V6½t`²
n}�×qL�±K�j¾}�sK�xS�¯L¾©´�K�qm�NIL��wng

¶/O��/���×L/²P�r/O�n/½LO�³�µmr/¡��/~¡�|����LO�Kq���K³�,m´k�r�²�sK���L�
K�LK�,VyK��´²®�|����sK���L��È¸±�µn}�¶X�¥�-n²¡�¨®���´��

>´y�mqKn/±�|/����V/6¾`g�«n/��LO�ÈWL�L²�,n}LO��ª¢�qL¾XkK
�V/yK�È©L/g�qm�°½K�-mqKn±�m´_³�ÈsÆW�|X6½qp��×L²��¶O�����qm�V6¾`g�³�V¾�}L¡
�¶/_´W�¯?�V/6½t`²�×L²��qm�V6¾`g�³�V¾�}L¡�¯L¾�t½L®W�¶O�×qL�±K�j¾}�È±LP�qm�¶¡

K�µn~±Vy��¯L®·�MLP/yK�,V6½qp��×L²��¶O�V6¾`g�°�´�¶¡�¶±´¥
n}LO�n½LO�����MLPyK�t¾±�V6½t`²�×L²��¶O�V6¾`g

ŔČŞĄő˨ãĚŞá˨ ˨
³K�sK�n/�O�È©´�K�×L®ª��ÈL®W�³�×qL�±K�j¾}

r¦½m��r��sK�³�n²Xz·,�È�r½pSL�k�Kq����
V¾²·o�È·L¦±�³K�¶¡��°/¢®�³�V/yK�°/�B/~²�,°/�UKp/©LO�«´/ª��¶¢²½K�rO�È²P�¶±L½Kr¥

¶/©mK��P��¶¾LK�¶¡�VyK�È©Lgqm�°½K�-mqKm�,n}LO�¶X}Km�U³L�W��r�©LO�«´ª��LO�VyK
¶O�¨IL��n}�¯L¾O�¶¡���K³�n²Xz·�È½Kr¥��� �
¯L®·�§´�K�qm��q´�¡O�¶¾}�° ���²È

 ~©Kr¾\¡��ÈX�r������¯L¾�t½L®W�¶O�n½LO�,
                                                          � �

�� �LO�¶XP©K½n�¶_´W�V}Km�¶¡�sK�µL¦±�V�r��¶±LyL²},�Km
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/�¾g�§L/�X±K�L/O�,����V6¾`g�MLO�qm�m´k�Èª¾®¢W�³�È½L¸±�×Aq�qm�×qL�±KÌ��¶/O�V/6¾`g
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Abstract 
The theory of fallibility (takhṭiʾa) in theology and the principles of jurispru-

dence, if properly understood, can make a significant contribution to prevent 

violent extremism. Although religious tolerance is considered a modern dis-

course, this article argues that Muslim theologians had laid down the theo-

retical foundations of religious tolerance in the eighth century by advancing 

the theory of fallibility in Islamic theology. Through the fallibility theory, 

Muslim theologians have concluded that an individual should be excused or 

rewarded by God even though his/her dogma is false. This would yield an 

epistemic ground for coexistence among followers of different religions and 

denominations. Yet, distortions or misapplications of the fallibility theory in 

the past several decades have led to the emergence of violent extremism 

across the Muslim world. While revisiting the theory of fallibility in theology 

and the principles of jurisprudence and by deploying textual analysis in his-

torical contexts, this paper argues that Muslim theologians had laid down 

the theoretical foundations of religious tolerance on epistemic principles. I 

conclude that revisiting the theory of fallibility can play a crucial role in pre-

venting violent extremism inside and outside the Muslim world. 
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����
��

 

www.jpt.isca.ac.ir

 

§L
y

�
¬X
�·
�³�
V
z¾

O
,�

µq
L®
}

�
�§
³K

�
�È
SL¾
S

����,�
�qL
¸O

��
��

��

§´�K�¶O�«Æ¡��µKq�¶��½V�L���0Å´®��§´�K�×L®ª�
ª�W�³�mL¸X_K¾±�³�n¾�ÈyqrO�Kt_K�ZhO�qm�t/¡

L���§´�K�qm�N½´�W½gK�³�n/¢r_�È�r/}�«L
�zª��qm�^½Kq�V½K³qÌ�È/Or��V²y�³�ÈyL¾y
VyK�µn}�er��r¾kK���V½q³p/��ML/O�qm�¯L®ª/z�¯L/®ª¢X�³�¯L¾©´/�K�×´/y�sK�¶d±?

V/yK�µn/}�r/¡o�r/¦½m�¯L/½mK�¯K³r¾S�×r¢��¯L���Xz�³�r�L��¨·L_
�//�����������r//±Kq�§qL//¡��//y´W�¬X//z¾O�¯r//��qm�,

VyK�µn}�er���³�¯K´²��LO�Èh¾zr¾��¯L½mK�¯K³r¾S�sK�×
½r�±Ì��VyK�¶XkKn±Kqm�Kq�¯L±?�UL`±�, 1986

�����È²½m�È½LP¾¢}�×r�±�È±LP��

´�©�×L²��r�±�sK×/}�,¾¢LP½V/yK�n²½L/}´kL±�×r/K�¨/®hW��/�K³qm�È
O�×L²�È��¨ILz��´�kqm�ÈW³L�W¡¬�®·K
±�È�ÆXkK¾ªO�,Vz¢�°®�X�¶ ½�®�W¾�«n��×KrO�¬

X±�qm¾�0L�r��×qLOmrO�,¶`�ML²X_K�UL/�ÆXkK�¨®hW
}¾¢LP½±�ÈWq´��¶O�È¾��Æ�K�tÈ��m´/}/¡�mqKm�mL/�X�K��l/}�¶
®¢t·�LK�,VyK�°½²Ì�/zO�¯?¾¦²/y�qL¾V/yK�°

�W�×KrO�{ÆW¾¾²·o�r¾mqKn±�UL�L²�³K�V-�K�¶d±L²c
[BW¾³�n}LO�µn}�qK´XyK�È��L��UKr�n¸W�rO�¶±
�See: Carson, 2012, p. 48��� �

z�µL¥�È�zª��³�È�ÆkK�UL\gLP�qmJªÌ
L_�qm�Kr½s½qLOqm�¶¡�ÈË�K�,mqKm�m´/_³�r�±��ÆXkK��¾©L¢W�³�¨IL���,�´�g
�mqKm�m´_³¡n/}�n/·K´k�°/¢®�È�ÆkK�V¾Pz±�LO�L¸²W�¯L�©Ll�¨®hW�¶
��sK�×qL®}¾z�¯L�´zª¾K�Èh½�mqKm�]K³q�q³LO�°

W¾�g�¶O�VPz±�°�¾�m´/k�×mL�X�K�q´K�¶O�VPz±�×mr��µsKn±K�r·�³�mmr¥�qK´XyK�V�
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¡/}�m´/k�¯L/�©Ll�¶/O�VP/z±�,n/}LO�¶X}Km�×rX®¾¢�m´/O�n/·K´k�rWLP�Craig, 2008, p. 13�� 
¯KqKn�r���r�±½Ì��Pz±�6 ¾V���L�6mKÈ�¡�n²²/¡¶��§m�¯Kr/¦±��ªJ/zÌ��/zO�³�n²X/z·�×qL/OmrO¾�sK�×qL

¯L±?��¶O��K½°��©m¾�̈�Pz±�sK�6 ¾V��L®g½V��/È�¡�n/²²/¡¶��/P²_�sKÌ��r/�±×�s�,¾¶/²��n±K�×Kr/O�Kq½/~Ì��
¬·Kr��×qLOmrO��È�msLy���§ÅnXyK�¯L±?È�¡�È�l}�n²²¡¶���Kq�È�´�´¬¸�È��³�mr®/}

¯KnO���N��W�¯KnO�VPz±�,mqKm�mL�X�KÈ��msq³�µKr®¥�Kq�m´k�¯L�©Ll�³È�mqL®/}���§L/g
±?¢Lz�¶ªIP��sK�È¾�̈�{sqK�L���³�È�ÆkK�×L·½�ÈP·p�n�¡¶��¶O�¯K´²����ª��q´K��¶/O���qL®/}
È���K³qm�,n±³q���¶O�È¦XzO��Kr/}½���/�´�k�³¾UL���mKr/�K/½�/K´_�L��n/±qKm-�È©L/gqm�/¡¶��

�//�K³qm��x�±�³�//·�r//ÅK¾�È�´//�´�b�¶//O�¯K´//²����g¾V//���//½K�L{sq���mqKn//±�m´//_³�//± ��

,¶½r¾~O������,������� �
¶/·m�qm�kK�×L·/¾¶�/zª��,r��«´//ª��³��V/hW�È�L/®X_K��[B//W¾UKr��s½¯L�r�±�qL/O/½Ì��P//z±�6 ¾V��
¶X�r¥qKr��n±K��¢½LX±�sK�È½�̂�r�±½Ì��Pz±�6 ¾V��K�°½�VyK��¡¶��¯´/c��VkL²/}����K³�sK�×r/~O/¾V��

®±È��ª��n±K´W��n}LO,�xS���mL�X�K½�¾Kn±�L²��¬·�È²X±�ÈP·p�×qLOmrO�³�mq¾`Ì�/W�«n�¾�°�
³��«tªXz��«KrXgK��¶O��L��½m�ÈP·p�n½�¯Kr/¦�V/yK���/²c¾°��L/O�ÈP·p/�×qL/OmrO�sK�ÈX/}KmrO�

©L//�W¾¬��mK�ÈL//®W//½¯L��V//�©Ll��mqKm-�s//½�//P��Kr��K//½°��r�±//½¶��×L//²P�,��ÈP·p//�×qL//OmrO� �
pSL�k½V�r��×r��VyK�×r~O��¡¶��K¢¯L5��g�mL²yK�¾V����ª���Kq�¶O��mK½¯L���/ªXl���È/�X²

È��msLy�Williams, 1996, p. 20���?½Pz±�L�6 ¾V5��g�¾V���r}�,��VyK�È²½m�È½LP¾¢}��?�³½K�L½¯L/®��
m½¯KqKn²��¯L±?�«sL_�mL�X�K�³��N/_´��L/y�¯K³r/¾S�L/O�×qL/OmrOL±½mK�r/½¯L��L���³/½V/yK�n��.

�¶d±L²c¡´¦O�Èz½}�n¾¢LP½m�È½X±�È²¾`Ì�¨OL��mL/®X�K�¯m´/P±��|/±Km��p/SL�k�³�×r/~O½�×r
V�r���Vy³K�}���K³qm�³K�,¾¢LP½m�È½O�LO�Kq�È²È�V/yK�¶X/z±Km�¯Lz¢½�×qL¦²©³�³�ÈW³L�W��

m�UKmL�X�K�¶O�×mr��r¥K/½�q³L/O�m´/k�°½�¾m�,n/}LO�¶X/}Kn±�È/²½/}�r/¦¾¢LP½�¶/O�VP/z±�È
mqKn±�L²��¯L�©Ll��?�qm¾½|±Km�°�mqK³qL·�µL¦~±Km�È¦Xk´?,�¢½|±Km�sK�È��¯L/¦Xk´?

L¸�KV}Km�q��� �
¯?��L�¶O�L·È�´¥½K�n²½VyK�¶�n±s�È�´±�°,�{sqK�sK�ÈkrO�×rWrO�r¥K��er/��Kq�L·
¡²¾n��}LO�¶X}Km�q³LO�È�ÆkK�×q³Km�¶O�¶d±L²c�,VyK�N��W¾n���r/¥K�,VyK�È¥mrO

pTO�Kq�m´k�r�±�t_½r½n��K�×mKs?�,L�s³rK�È¥n±s�qm½�VyK�°¡�r/·�×KrO�Kq�m´k�¶
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n²z½���³�,n¡²¾n-�K�¶O�L¸²W½��r}�°¡±L�g�¶O�¶/¾�V
Bellah; Madsen; Tipton, 1992, ��� �

¬�S�,¾¯K³r��r�±½Ì��Pz±�6 ¾V��È�´¥½�n²¡¶��UKmL�X�K��
�g¾V����·�ÈX�³¾b��c¾¶O�×t�¯K´/²����g¾�V/��/½�L

K�sK�n/½LP±�³�mqKn/±�L/²��×qL/OmrOL±�,mqKn±�m´_³½²/¢¶��«mr/��S/¾mK�³r/½¯L��L���³/½�n
°��Pz±�q´KÈ,���g¾�ª��ÈX����mqKn/±�m´/_³/¡¶��

n/}LO��Newman, 1978, pp. 193-195����³��/g�È/X�³
m�,n±qKm�¯Lz®·�È}sqK�¨�LO�³��g�L½}�r¦¾¢LP½L²��¶c�È½�.mqKm�È� �

/¡¶��S/¾¯K³r��K/½°��r�±/½¶,��¶/±����Kn/�L/¸²W��n±K½/~Ì��
�qL®}È�n/±³q-�¯Kn/O��V/¸_��/¡¶��K�r/¥K/½°��r�±/½¶���Kq
¶/O��K�¯K³r/¾S/½°��L��/½/}LO�qL/OmrO�n¾¬��¶/O�³�¬/�q��
ªO�,/¢¶��¶/O��V/6ª���±?/¢¶���r/· /½��K�sK/½°��L��/½�n� �

�/K´_�³�mKr/�K��/��6 ¾°��V/yqm��·LO�,n²X/z½�¶/O�ÈX/z��ÈL/®W� �
VP//z±��¶//O��¯?�¬½sq´//O�È½LP¾¢//}�L//·��KrOL//²O½°��,� �
V���g¾r�±�qKn�r��³�µm´P±�V�/½Ì�P/z±¾V��±/¾�t

V/yK�È/z�²©K�-�s/½�ÈP·p/�×qL/OmrO�KrL/_�qm½�È
UKmL�X�K���m´k�ÈP·p½�¾°��¨/�LO�³�mqKm�¯m´O��L��/½�n
�,§Lg�VPz±��¶/O��NgL/���¯?����/¾µn��V/yK�qL/OmrO��

/¾¢�W�r/O�Kq�È²½m�È½LP¾¢}�ÈX�r��È±LP�¯L®ªz�¯L®ª¢X� 
/J�lW�L/O�³�¶XkL/y�qK´X/yK�µn/¾���NgL��³�µn¾���¯L¾Ì��q³p/��Kq�¯?�NgL/��,µn/¾��

 ½����¾µn�«tªXz�,��«KrXgK��¶O����¾nË�³K��±¾Vz���� �

×mÆ¾/�¬·n�·�¯r��qm�È�L®X_K�¯Lhª�,�¶/O�Kq�È/²½m�È½LP¾¢/}�/½�¯K´/²��¨/�K� 
n/²XkKn±Kqm�L/S³qK�qm��/ªXl�N·Kp/�¯K³r¾S�ÈXz½t®·�³�fª��×qKr�rO�×KrO�×q³r���
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�È}sqK¡qKm�Vy³m�¶½�³�nÈ�Sn²z
}LO�¶X}Kn±�mL�X�K�¯?¾n��, pp. 43-44

�ÈL¦²·¡¶��qLOqmË��°ly�°½m��È�´¥¾½¬
��K³qm�È²½m��x�±�³�rÅK,�¶±��¨�LO�¶±�³�n±K���g

{sqK��K�sK�n/½LP±�³�mqKn/±�L/²��×qL/OmrOL±�,mqKn±�m´_³
¯Kr¦±�,n²Xz·�È�ªXl��}LO¾¬�-�s½K�×Kq³�Kr½°

�mL�X�K½¨®��L���P���¯?�Uq³r/��,��¶X/}Km��n/}LO
�mqKn±�m´_³�Èª�LO½m�,n±qKm�¯Lz®·�È}sqK�¨�LO�³��g�L

¶ 6_´W�LO��¶O��K½°��§ÅnXyK�LO�,½´¦O�n¾½¬��/¡
±�×qLOmrO¾ªO�,n²Xz¢¶���©Ll��¯?��¶O���qL®}È

pTO½r½¬�m�,½©m�r¦¾VP/z±�mqKn±�m´_³�Èª��¶/O
¨�LO�°Xz±Km����¾µn��×K�¯?��¨6®hW�Kq��¡/²¾¬�ªO�,

¶ 6_´W�LO���¶O�Kr}½���VP/z±�³��¶/O���/K´_�³�mKr/�K
K//½°��L��//½«Kr//XgK�n��qKp//¦O½¬�¶//±�,��±?//¢¶��VP//z±

n±K½~Ì��Pz±�rO�È²XP�t¥r·�ÈP·p�×qLOmrO�6 ¾V
�l}È��±�qLOmrO¾Vz�ªO�,¢¶�����mr/�¾��V/yK�È/z�²©K
er���È��m´}¡¶���l}��VPz±��¶O��UKmL�X�K
�r���¨OL���±�Kq¾�È����tÈ�n±Km-�°½K�LO���,§Lg

�Newman, 1978, pp. 193-195�� /¾¢�W�r/O�Kq�È²½m�È½LP¾¢}�ÈX�r��È±LP�¯L®ªz�¯L®ª¢X
/J�lW�L/O�³�¶XkL/y�qK´X/yK�µn/¾���NgL��³�µn¾���¯L¾

n±m´O�¶Xz±Km��VPz±�×qLOmrO��¶O��NgL��� ½

�����½r�±Ì�È²½m�È½LP¾¢}�³�¶J�lW��

×mÆ¾/�¬·n�·�¯r��qm�È�L®X_K�¯Lhª�
n/²XkKn±Kqm�L/S³qK�qm��/ªXl�N·Kp/�¯K³r¾S�ÈXz½t®·�³�fª��×qKr�rO�×KrO�×q³r�
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¯L±?�r�±�sK�ÈP·p�×qLOmrO,�¶O�m´O�µn}�¶XkL²}�ÈP·p�UL�sL²�¶O�ÈlyLS�¯K´²�����OL/�
�È/�²�{r/¦±�¯?�¶/O�VP/z±�mr/��¶/¡�VyK�×rK�È�ÆkK�Vª¾���°½K��ª�X�,µL¥n½m�°½K

ÈXhª��r�Lk�¶O�LK�,mqKm�¯?�³�µmr/¡�KqKn�¯?�LO�È�¨/®hW�Kq�n/²¡���µs³r/K�n/²c�r/·
±´¥r¥m�LO�ÈP·p�×qLOmrO�³�È²½m�È½LP¾¢}�«´¸�È�L·½�³�×´�©�«´¸��sK�³�µn}�µKr®·�È

qL//W½PW�L//K�,V//yK�¶//X�r¥�¶ª//�L��m´//k�Èl¾//¾�³�È�//zª��È±L//P�°¡�L//O�¯L//²d®·�¯?�È//Æ
qK´}m×�L·½VyK�µKr®·�È��±K�r/OKrO�qm�¶½r�±�°½K�,È½´y�sK�mqKm�qKr/��È/²½m�È½Kr¥qL/�h

r~O�È½L·q�³�UL`±�¶¡�Kq�È�°¾/��°/½m� ½�sK�×³r¾S�qm�L¸²W�n/±Km���qm�È/²½m�È½LP¾¢/}
�zª��^½Kq�V½K³qÌ�ÈyL¾y,��µKq�L¸²W�¶¡�mqKm�qKr��¯L½mK�×qL�h±K�V¾±L�g�×L�mK�rOKrO�qm

È��//g�°//½m�sK�×³r//¾S�qm�Kq�r//~O�×qL¦X//yq�³�UL//`±�n//±Km��¶//¢±L²c��,Èl½qL//W�r//�±�sK
¶O�È²½m�È½LP¾¢}�¤²_�×KrO�Èª½nO�¯K´²���L/W�m´/O�µn/}�er��LS³qK�ÈP·p�UL�sL²�³�L·

V©³m�¶O�¯LXzW³rS�³� ¾©´WL¡�Èh¾z�×L·�ÈyL¾y�f©L��r�Lk,��m´/k�ÈP·p/�¯L/�©Ll
�¨®hW�Kq�n²²¡�� �

ÈX²y�UL¾¸©K�qm,�V/yK�µn/}�È/�ªW�UL/`±�×Kr/O�×q³r/���r/}�V¾h¾z�¶O�¯L®½K��
L//O�Èh¾//z�¯L//®ª¢X�sK�È//��O�//½r�±�°XkKn//±KqmÌ��«L//²®¥�¯L¾h¾//z���UL//`±�¯L//¢K�sK

¶X�¥�°ly�¯L¾h¾zr¾��n±K���ZhO�qm�r±Kq�§qL¡�«L/²®¥�¯L¾h¾z���V/yK�µmr/¡�§ÅnX/yK
µn¾²~±�Kq�f¾z�UqL~O�³�¨¾`±K�«L¾S�t¥r·�¶¡�È±Lz¡��f¾/z��/½r��sK�V/yK�°/¢®�,n±K

n²²¡�Kn¾S�UL`±��Kilby; Rahner, 2004, p. 116���K�°½K�§ÅnXyK�«L/��¨/���¶/O�¶_´W�LO�¶¡�Vy
×qLO�WL//`±�µKq�n//½LO�,È©L//�WÈ��×r¾//��W�×´//z¾��UqL//~O�VkL²//}�qm�¶//¡�È±L//z¡�×Kr//O
¶X}Kn±�n±K,�n}LO�¶X}Km�m´_³��È�r±Kq�§qL¡�{³q�³�¬¾·L��VzOqL¡�LO�n·K´k��ÈX²/y�×L·

Lz¾ª¡�UL¾¸©K,��³r/®ª��qm�Kq�¯L/±?�L/W�n²¡�´`Xz_�¯L¾h¾zr¾��¯L®½K�È½LyL²}�×KrO�È·Kq
®½Kn·m�×L_�Èh¾z�¯L��×³ È�Èh¾zr¾��¯L½mK�LO�V¾h¾z��OK³q�°¾¾PW�qm��¶/¡�n/½´¥
�f¾z�°½m,�Èh¾zr¾��0L�r��mqKm��ª�W�×r¦½m�°½m�¶O�¶¡�Kq�×mr��È®±��Kq�³K�¶/¢ªO�,n±Km
�«L²®¥�Èh¾z��n±Km�È��Kilby; Rahner, 2004, p. 116��� �

¶½r�±�È�Uq´��È�½Kr}�qm�«L²®¥�¯L¾h¾z�×KrO�×sKmrS��sK�È/®¸�|/lO�¶¡�mr¾¥
ÈOr���K´_,�µn/}�Kn_�Èh¾z�¯L®½K�³�Lz¾ª¡�sK�n±K��L/z¾ª¡�V©L/yq�¶/¢±?�§L/g,��¯Æ/�K

http://www.jpt.isca.ac.ir
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¯Ls��Uq´/��¶/O�UL`±�¶¢²½K�×´�m�LO�³�VyK�L·
È��/�hW�f¾z��y´W�³�Lz¾ª¡��½r��sK�×qL�h±K��¶/O�VP/z±�È/¸©K�V©L/yq�°/½K�,n/~lO

�×L/¾±m�Èh¾/z�V/¾�®_�sK�È/®¸�|lO�¶¡�È�½Kr}�qm
È�L½?,VyK�µn}�¯Kmr¦½³q�È²½m�×L·q³LO�³�Lz¾ª¡�sK�Mr��¶/O�Kq�V¾h¾/z�¯K´/W��¯K´/²�

n²·mË�¬·�³�Vz±Km��ª���UL/`±�×Kr/O�È/·Kq�¯Ls
qm�r±Kq�§qL¡�.mr¡��r��r¦½m�¯L½mK�½r�±Ì��«L²®¥�Èh¾z��È��sK�n/·K´k

µn¾²/~±�Kq�×´/z¾��UqL~O�¶¡�n½´¦O�°ly�È±Lmr�µL¥?m´kL±�³�È²®��¯L®½K��¶/O�L/½�n±K
µn}�¯Kmr¦½³q�¯?�sK�È±Kn_³��L²�K�«n��Vª��n±K��� �

V®©L/z�ÈXz½t®·�MLO�qm�ÈÆyK�V²y�×³L¡K³��/ªXl�¯L/½mK�¯K³r/¾S�¯L/¾�t¾?,�
È®±�¶/�Æk�V²/y�³�MLX¡�sK� 6¬�m´/}��/�©L��×Kr/OÌ��°/½K

/¾©³K��OL/²�qm�×³L/¢�qu�rO�µ³Æ��¯K´WÌ�ÈÆ/yK,��UL/½r�±�³�°½r/X¡m�¶/O
mr/¡�¶/�_Kr�È/¸���³�×r¾z�W�,È©´�K�,ÈÆ¡���UL/½r�±�¨/¾P��sK�¶/½´±L[��OL/²�È/yqrO

V/}KmrO�¶/c�¯L/±?�¶/¡�n/·m�K�È½L·/¾©³K��OL/²�sÌ��¶/��
PW�¶±´¦c�Kq�È±LP�³�§´�K�¯?�³�n²X}Km�ÈÆyK¾¾n±mr¡�Kr_K�³�°���V/yK�«sÅ�,³q�°½K�sK

K�sK�¯L½mK�r½Ly�¯K³r¾S�LO�¯L±L®ªz½�¶/�©L��mq´�r�²�°
X/y�L/O�¶ªOL��×KrO�L·¾µt�´_½sL/O�³�m´/}�È/yqrO�È�È±K´k

�¯K³r/¾S�¶/O�VP/z±�¯L±L®ª/z�{r/¦±�È/yqrO�q´/�²� �
qL//¡�¯Kt//¾�³�¶//�_Kr�ÈÆ//yK�§´//�K�sK�È//krO�¶//O�n//½LO�r//¦½m�¯L//½mKK¯?�È½��qm�Kq�L//·� �

Ruzgar, 2005�����¨/�K�r¡o�LO�×³�qL/P_K�V/¾�´²®
¯?�qm�¶/¡�V/yK�µmr/¡�µqL/}K�¬½r/¡�¯?r/��mn/�X�UL/½?�¶/O�,°½m�rK�qm��×mKs?�r/O�L/·� �

V//yK�µn//}�n//¾¡BW�¯L±L®ª//z���¶//O�µqL//}K�L//O�xT//y� �
¶�L_�mL`½K�×KrO�È½L²P�Kq�¯?�,¶²½n�q´~²�È�È²½mn²c�×K�n/±Km���³�×r/�±�§´/�K�°/½K

µq³m�qm�Kq�¯L±L®ªz�ÈXz½t®�mr/¡�¬·Kr��Èl½qLW��ªXl�×L·��
�³��´/�g�sK�È±L®\��×q´WKrTK�qm�¯L½m´¸½�³�¯L¾h¾z�t
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¯Lz±K�ÈL®W�¶O�UL`±�UqL~O�®·�qm�L·Ì�¯Ls
È��/�hW�f¾z��y´W�³�Lz¾ª¡��½r��sK�×qL�h±K

¯Lmr�rX~¾O�VyK�µn±L�«L¡L±���×L/¾±m�Èh¾/z�V/¾�®_�sK�È/®¸�|lO�¶¡�È�½Kr}�qm
È�L½?,VyK�µn}�¯Kmr¦½³q�È²½m�×L·q³LO�³�Lz¾ª¡�sK�Mr�

UL`±�Kq�f¾z�Èz¾��³��ª��V�¾�g�n²·m
±s³q�sK�¯L±?Ì�qm�r±Kq�§qL¡�.mr¡��r��r¦½m�¯L½mK

µn¾²/~±�Kq�×´/z¾��UqL~O�¶¡�n½´¦O�°ly�È±Lmr�µL¥?m´kL±�³�È²®��¯L®½K
µn}�¯Kmr¦½³q�¯?�sK�È±Kn_³��L²�K�«n��Vª�

V®©L/z�ÈXz½t®·�MLO�qm�ÈÆyK�V²y�×³L¡K³
�L¸²W�qm�_Kr�¶�K�È²½m��OL²�¶OÈ®±�¶/�Æk�V²/y�³�MLX¡�sK� 6¬

È�È²½m�V²y�/¾©³K��OL/²�qm�×³L/¢�qu�rO�µ³Æ��¯K´W
mr/¡�¶/�_Kr�È/¸���³�×r¾z�W�,È©´�K�,ÈÆ¡

È�¯L~±�¶���§´�K�³�«Æ¡�×L®ª��V/}KmrO�¶/c�¯L/±?�¶/¡�n/·m
PW�¶±´¦c�Kq�È±LP�³�§´�K�¯?�³�n²X}Km�ÈÆyK

V®©Lz�qLX�q�×r�±�È±LP�±L½´_Ì�K�sK�¯L½mK�r½Ly�¯K³r¾S�LO�¯L±L®ªz
K�³�mr¾¥�qKr�¢�¯L¡¯?�VzOqL�X/y�L/O�¶ªOL��×KrO�L·

½r�±Ì�È�«L`±K��n·�°½K�LO�¶J�lW�m´}�� �
¶/O�mqKm�mL/�X�K�qL¥s³q�È�����¯K³r/¾S�¶/O�VP/z±�¯L±L®ª/z�{r/¦±�È/yqrO�q´/�²

qL//¡�¯Kt//¾�³�¶//�_Kr�ÈÆ//yK�§´//�K�sK�È//krO�¶//O�n//½LO�r//¦½m�¯L//½mK
mr¡�¶�©L��ÈÆyK��K´_��2005, pp. 159-160

¯?�qm�¶/¡�V/yK�µmr/¡�µqL/}K�¬½r/¡�¯?r/��mn/�X�UL/½?�¶/O�,°½m�rK�qm
V®©L//z�È¥n//±s�³�È//²½m�±L½´_Ì�V//yK�µn//}�n//¾¡BW�¯L±L®ª//z

¶�L_�mL`½K�×KrO�È½L²P�Kq�¯?�,¶²½n�q´~²
r¾yË�Èª®�,�·�È²½m�È±LPµq³m�qm�Kq�¯L±L®ªz�ÈXz½t®

È�¶¢±L²c�¬¾±Km,�q³m�qmË�¾±�¶±L¾�³��´/�g�sK�È±L®\��×q´WKrTK�qm�¯L½m´¸½�³�¯L¾h¾z�t
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×mKs?��È²½m�×L·On±m´O�qKmq´kr��Ruzgar, 2005, pp. 161-162��� �
KmK�qmÌ�K�¶¡�n½m�¬¾·K´k�¶©L��°½K/½y�°¾m�×KqKn/�V/yL½È/²,��r/O�È±L/P¡�³�È/Æ

±?�¶±�³�m´O�µn}�qK´XyK�È¸��¢�0L�r��¶�Vhª��sK�´_½Kr¦ª®��³�È½Lg�È¡�¶®/~cry�¯L®
n}LO�¶X�r¥��K�sK½,³q�°�±m�qm¾m�qLO�L�r���M´}?rS�×L½È�r¦��L/O�¯K´/W¡�¨/�K�V/zOqL

Lz�qm�¯?�×Kr_K�×sLyn?s³q�³�¶J�lWIy�³�È�L®X_K��ªXl�¨¾P·p�³�ÈyLÈ�È±L/P�,
m½pSr¥m�È²½Kq�×r�mr¡�°¾¾PW-�¶O�¶¡�×´h±�¶�r��³�N��W�MLO�s�³�m³n/z�Kq�È½Kr¥¾/²Ì�

}�³�ÈP·p�×qLOmrO�¤²·r��{rXz¥¾¢LP½m�È½mq³?�¬·Kr��Kq�È²���,wLyK�°½K�rO�¶/O��¬/�q��
¨�LO�¯m´O����¾n�l}�Ë®�,¢�°�n¾���¯?�NgL��VyKË�n/±KnO�q´_B�³�q³p��Kq�¨�LO��

±�È²½m�È½LP¾¢}L±�L½�È½LP¾¢}�,Uq´��°½K�qm`¾XÌ�/½r�±�×Kr/_K�È/���Ì��«n/��L/½�¶/J�lW
VyK�¯?�×Kr_K��KmK�qmÌ�/½r�±��P��¶¡�n½m�¬¾·K´k�¶©L��°½KÌ�È®±�¶/J�lW��¨/·L_�¯K´/W
NPy�¶O�Kq�r�L��n¾���¶O�q³LOË��³K�r/O�Kq�qL/�¡�ML/O�qm�^/½Kq�«L/¢gK�³�mr/¡�r/¾�¢W�¨�LO
Vz±Km�×qL_��½r�±�×Kr_K�«n��,¶¢±?�§LgÌ�LPgL/��r/¾�¢W�¶/O�«L`±Kr/y�¶J�lW�n/½L���¯
«´[B�³�¨�LO�È�È¸X²�¯L±?�°Xz±Km�n/}�n/·K´k�NWrX�¯?�rO�È¡L²©´·�×L·nL¾S�³�m´}��

V±´~k�¶·m�qm�¶¡�×r¾¥Kr��×L·��°/½K�r/O�,V/yK�¶X�L½�{rXz¥�«ÆyK�¯L¸_�qm�r¾kK�×L·
VyK�µn}�qK´XyK�×r�±�È±LP�� �

�����È¥n²¸¾Xy�³�V±´~k�,¶J�lW�Ì½r�±��

�¶/O�VP/z±�¶J�lW�Ì½r�±�×Kr_K�n²cr·È�¯Kr/¦½m��¤/²·r��{rX/z¥�N/_´�n/±K´W
�L/O�³�n/²²¡�Kr_K�m´k�¶O�VPz±�Kq�¶½r�±�°½K�n²·K´lO�×mKr�K�r¥K�LK�,m´}�ÈP·p�×qLOmrO
�sK´/_�r/O�¶±Kq´/z_�,m´/O�n/·K´k�q³p/��mL/¸X_K�qm�×L/�k�Uq´��qm�¶¡�§ÅnXyK�°½K� �

mKm�n//·K´k�x//¢��Ì//`¾X±�,n//·m�K´//X��¯L//¾L�±r¾��³�¯L//¾L�±�¨//X���K´ksL//O�sK��n//·�È±� �
¶/J�lW�Ì½r�±,�×Kr/O�¯?�V/zOqL¡�¯L/¢K�È/yqrO�V±´/~k�L/O�¶/ªOL���¯?�³�µn/²½Kt��×L·� �

�¶½L/y�«Æ/yK�¯L/¸_�sK�È/®¸�|/lO�rO�r�Lg�§Lg�qm�¶¡�VyK�ÈP·p�UL�sL²�sK�¶Xym
VyK�µn²¢�K�� �

r�±½K³q�¶O�¶J�lW�Ì½q�sK�ÈX´yK�§/¡«rŅ��V/yK�µn/}�n²X/z/¡�sK�¶�/½r��r®��³�°O

http://www.jpt.isca.ac.ir
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K�È/J�l®ª©�³�¯Kr_K�N�r_K³ngK�,�r¥�×n/¸X`
�qm�³�mqKm�r_K�³m´��Uq�L�k /½�r/_K����¶/¡�L/`±?�sK
¶X�¥�V²/y��n/±K/¡�Kq�¯?�n²/y���/��,Ur¸/}�¶

�V/yK�µn/}�L/�mK�¯?�UKqL/P���ÆX/kK�¶/O�¶_´W�LO�¶/¡¶��rWK´/W
K¨·��V²y/®·�¶O�mL²XyK�LO¾K³q�°/½V,��UL/�sL²
µmr�n±K��sK�L`±?�¡¶�mL�X�K�¶¡�n±qKm��³�¨���³�§´�
K�qm�,VyK�V`g�MLh�K�sK½¤²_�³�UL�sL²�,Uq´��°��×L·¾�¯L±?�¯L
�¯?�MLh�Kr�g�³�Kq?�UL���n/½���L²X�¶X/}Kmn²}LO�,

ŻƨƒɕɒƄťƨƨſŨ�Ź��V//yK�¶/X�¥/¡n//g��OL//��¶½�Z
ņ�m´/r����/½�Å�È/5ª 3��L�4 ½/9 Ph�3 ��4°D/�ÅE��Å�³
½K³q�°/½�NgL/��È/P�r��sK�V¡�ML/XƼƨǆƮƾƹŤ�
�È¡�¶¾g�V/yK�µmLX�K��L�WK�¶OLh��¯L/¢�¶/O�¬

�V/yK�¯Kn/¸X`��/�³�¶OL/~�L/·/¡m�¶q�´��Uq
�L�k ½�r_K��±L²c/¢�r/·�UKr/`g�Ëq´/y�qm�¶
�L/O�³�µn/±Kqp¥�ng�sK�Kq�V´�k/¢½n½¶XkKmrS�§L/X��³�¤/²_�¶/O�r¦��,n/±K

K�³r®ª��sK�Kq�¯L±?�,§LX��³�¤²_��r��,°½�¯L®
±Æ�z�©KÈ�,����]�,����, ������¶KmK�qm�×³��¶/X�¥

�n/±qKm�r/�±��L�/¡¤²_�NP/y�¶/O�¶�L/·½�È/¡�¶/¾�¯L
VkLy�mqK³�°���¯L±?�rO�¯K´W-�s½K�Kr/½L/�³�°½�wL/yK�r/O��

ªO�,¶X}p¥qm�mL¸X_K�qm�È�l�sK�n±³Knk�³�VyK�µmKm�×³q�mL¸X_K¢�¶ ½��³K�×Kr/O�r/_K
�mqKm�r/_K�³m�¯?�qm�N�q���¡�,³n/²�����,�]�,��/��������������

��K´©K�M³rh©K�LA³º���P/©�¬¸/��O�°/��/�³�¯F/��,ºOLh�©K�°¾O��¯F/���/�O
©p©³�,º�©Ll®©K�È�X�K �h½�¬©¢�,�L/�²©LO��/�O�È/ª��¬¸/��O�¬

¢�¬ª�A� Þ6ÉK³�«L�¼±Æ�z�©K�,����]�,����,����� 
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L��³��µr½r·´OK�yK�µn}�¨�±V����®ª©¾K�È/J�l®ª©�³�¯Kr_K�N
KL¸X_m�,n²¡��qm´�K�Uq�VOL��qm�³�mqKm�r_K�³m
K½K³q�°½¨·K�×L®ª��,VyK�ngK³�rPk�V�¶X�¥�V²/y

�¯KrP_¡VyK�µmr��±L²c¢�V/yK�µn/}�L/�mK�¯?�UKqL/P���ÆX/kK�¶/O�¶_´W�LO�¶
mqKm�×´²���K�sK½�,³q�°rOÈk��sK¯L®ª¢X�K

¾�MLh�K�¯LrPL¾S�K¡«rŅ�Kq�_´W¾¶�¡µmr
r�W½�r�r· ½�K�qm�,VyK�V`g�MLh�K�sK

_´W�¶±´¦c¾�¶È�}�³�m´�¶d±L²c�¯?�MLh�K
LO�¶c½�n¡�.mr� �

°OK��qm�r/`g�ɒƄťƨũƹŤ�ůƨƨƭ�er//}�qmŻƨƒ
h�¾f,�S¾K�rPL¡«rŅ�/ª��Ur/�g�¶OÈņ
�4 ½� 4�5�P ��1��L²�ÅE���PW�qm�¶KmK�qm�×³¾¾K�°½

�¨�±¡�VyK�µmr¡qm�¶�¤²_��´�k�L·½�È
®±�¯L±?��L�±È�ªO�,m´}/¢�/�³�¶¾¯?�V��V/yK�¯Kn/¸X`��/�³�¶OL/~�L/·

K�VOL�qm�³�mqKm�r_K�³m���K³�¶O�´��Uq�L�k
�È�r��³m¡¶��L/O�³�µn/±Kqp¥�ng�sK�Kq�V´�k

¶O��´W�°D�¯K´²�¾��¡VyK�µmr��KrOL²O½K�³r®ª��sK�Kq�¯L±?�,§LX��³�¤²_��r��,°
±�]qLk¢®±�xPªX��L�±�¶O�³�µmrÈ�n±´}��±Æ�z�©K

�VyK¡¨·K�¶�K�rO�V²y½WK��´�´�°�n/±qKm�r/�±��L�
®±�,VyK�µmLX�K��L�WK�¶OLh�È�VkLy�mqK³�°���¯L±?�rO�¯K´W

ªO�,¶X}p¥qm�mL¸X_K�qm�È�l�sK�n±³Knk�³�VyK�µmKm�×³q�mL¸X_K
VyK�¶X}Km�qr�����LK¾�mqKm�r/_K�³m�¯?�qm�N

                                                          � �
�����§L���Z½nh©K�°��LA�È�¬¸�®©Kü�����K´©K�M³rh©K�LA³

©o �¸`©K�µp·�r¾��°º�p©K�GqL�©K�rÂ©�¨O�×©p©³�,º�©Ll®©K�È�X�K
�L®±E³¡��¬¸©Lg�¯L�È©o ���°½n¸X`®©K�§Lg�ÈgÁK¢

http://www.jpt.isca.ac.ir
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r�½¨·K�Ì��K�rO�V²y½�VyK�µn}�r�Xz�rK�°¡qLOqm�¶�L�³�Ë½�È�¡�¶¾�µn/}���K³�¶OLh��¯L
n²Xz·�q³p��¯L±?�,VyK-�s½K�Kr½¶OLh��°,�½/��n¸X`�L¾�n²X/z·�N/½/�l�n/¸X`�LÈ��

nO½¨·K�VyK�È¸��n±qKn±�mL�X�K�V²y¡WqK�sK�¶OLh��ÈL®W�¶¢�ML¡�«´/���rIL�/��³�rILP
n²Xz·ªO�,¢K�rO�¶½�n±q³LO�°¡¯?�¨IL���³��OK´y�¶��¯L/±?�Ur/���N_´�L·È��m´/}�q���

©nP�©?È�,����,��������������� �
K³q��OL²�qm½±�È¾�NIL/��Uq´/��qm�È/�L��{KmLS�¯K´²��VhW�ÈOLO�t/½L/�k�L��¯m´/O

VyK�µn?�×³�×Aq��,§L\�×KrO�Żƒɕ�ɒƄťſŨ�Ź�MLO��Lh©K�r_K¡�³A�ML/�B��n/¸X_K�KoK�¬
B�kK��m´~¥K�VyK�¶X�¥�¯?�er}�qm�³�VyK�µ½ng�°½rO�sK�Z½�¨/�±�ÈW³L/�X��L�©K�LO�µn

VyK�µn}��ÈOL�k��qmƼƹťƣƽ�ǀǂƨƋƹŤ��V/yK�ÈWq´/��qm�n/¸X`�¯m´Oq´_B�VyK�¶X�¥/¡�¶
ª·K¾�VyK�n¸X`�³�n}LO�KqKm�Kq�mL¸X_K�V¡V/yK�q´_B/�|/½Aq�¯m´OL�k�Uq´��qm�¶��

K�¯m´Oq´_B�sK�q´�²�LK½±�°¾�Vz¡�r_K�L�k�rO�¶ªO�,mqKm¢�¶X/}KmrO�³K�sK�¬/[K�¶È��m´/}
�q���¿K×n�,�����,��]�,���������� �

¨·K�«´®���V²y¡/}´¾µn�K³q�¶/O�mL²X/yK�L/O�n±K/½/�®ª©�V¾K�È/J�l®ª©�³�¯Kr/_K�N�r_
K³ngŐ��UL�sL²�³�UL®�Ll¾S�MLh�K�¯L¾K�rPL¡«rŅ�_´W�Kq/¾�¶¡n/²²��È©L/gqm�/¡�¶

¯?�sK�×qL®}�³BW�L·½?�sK�ÈkrO�¨½��¶O��_Kq�ULCq�³�{r½®±rO�Kq�VÈ��Kq�¯Å³B/X�³�n²OLW
[BW�¶O¾W�L½�¬¢�¾�VPz±�rÈ�K�mL²XyK�¶O�,n²·m½K³q�°½�V/½m�¶/O�¨/y´W�L/O�L¡r/X½�³�¶/J�lW�°

N½´�W�¶O��sK�È¥mLy¡L²©´·�YmK´g�qL²��±´k�³¾/qm�«ÆyK�qn��°È�n/±qp¥��K�qm/½�°
r�±�Uq´�½�³�¶J�lW�ÌN½´�W�¶±�L¸²W�È®±�n±K´W�/}�×KrO¾¢LP½m�È½³�È/²�·t®½�ÈX/z/¾¯L�

�K´_���È±L/z±K/¾n�,n/X�K�ªO/¢¶�/zO�×q´/JW¾qL�L/±r�k¡V/yK�È�/¡¶�¶/±´¥r·�V±´/~k�� �
Kq�_´W/¾¶�È/�¡n/²�³�qm�L/y½¯?�Ì�È�¯K´/W�¡qLX/~�È/O�¯KqKt/·�Ì/±L®gq�KO�¯L/z±È��Kq�µL//²¥� �

_´W¾�¶¡mr�� �
�g¾�VyK�¯?�V�¡K³q�¶½K�¶O�ÈX½q�sK�U³L/���ML/O�qm�¯´®/��°´yK�§/¡«rŅ��qm

zO¾�sK�×qL¡MLX��×L·ng½\È�¨·K�S�³�VyK�µn}�¨�±�V²y¾LK�¯K³r¾±�¶/¾�Kq�¯?�¯´®/��t
�§´P��¶O�È�ªW¡µmr�n±K���,§L\�×KrOǀǂƊ�°OK��¯K´/²��L/O�Èª/���¶/_L�L/h©K�ML/O¡�¬½�n/¸X`

�¾�¾�h©K�N���V/yK�µm´~¥��,¶/_L�°/OK�����,«]�,��������±L²c/¢m�¶/½n½±�×qL/lO�¬/¾�qm�t
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X_K�KoK�¬B�kK�³A�ML�B��n¸���qm�³�m´/O�¶XkKn±Kqm
V/yK�m´_´�¯K´²��°��KrOL/²O½K�¨/�K�,°/½K³q�°/½�ML/O�qm�V

�UL\gLP�¶O�¯?�¬¡�,m´/}�¶/X�r½pS�È/¸���³�È©´/�K�³�È/Æ
´/�W�³�¶/J�lW�×q´/JW�¶/O�mL²X/yK�L/O�«Æ/yK�qn��j½L/X±�N½�^

�×K³L/X��¶/O�mL²X/yK�L/O�ÈX/z½q³rW�³�µn²¸¾X/y�×L/·
¨X��Kq�¯L/¾L�±r¾��³�¯L¾L�±�³�¯Kr½³�Kq�ÈÆyK�mÆO�,mL¸X_K�¯L¾�n�È�«L/���°/½K�³�n/²²¡

ÈKr��¶J�lW�×q´JW�È±K´ksLO�¶O�Kq�L�,¬¸�n±K´k� 

¶O�Kq�È²½m�È½LP¾¢}�×mÆ¾�¬·n�·�¯r��qm�È�L��×q³r/��¨/�K� ½�¯K´²�
�L/S³qK�qm��/ªXl�N·Kp/�¯K³r/¾S�ÈX/z½t®·�³�È�L/®X_K�V/¾²K�³�fª/��×qKr�rO�×KrO
�¶/O�Èl/yLS�³�È/�ÆkK�Vª¾/���°½r/WrO�¯K´²�

L/~�V®/z��°/½K�qm�¶/¡�mr/¡�¬¾·K´/k�µn·�¯L/¸_�qm
�¯r/��¶/O�È/²«³m��sL/O�×r/`·È�mmr/¥-�s/½Kr�

L_�¬ª��¨·K�×KrO�Kq�È�r��È�r}�¨ILz�qm�mL¸X_K½�n/¸X`�×L�k�Uq´��qm�³�¶Xz±Km�t
�³�È/Æ¡��/�K´�qm�×r¾¦®~c�UL�qL�W�,§Lg�°½K�LO

�¶¾LK�³�È©tX��×L®ª��Ì�¶¾©n����µn·L~�N½´�W�³�¶J�lW�MLO�qm
r�K�³�°/½m��³L/¢g�«}V/�½q�Kq�È/�n/±r½pS�³�
n²±Km-��°/½m��³r/��³�§´/�K�¯L/¾�¶¾©n��¶¢±?�§Lg

mqKm�V/¾®·K�L/�ZhO�×K,��UL/½r�±�°/½K�×L·n/L¾S�È/yqrO
VyK�È�L®X_K�Vz½s�×KrO�È©´�K�L½�ÈÆ¡�� �

�r¾�¢W�³�¬¾[BW�È�±��

ÈyLP��V�Æk�¯n¾yq�Uqn��¶O�³�×´K�V�Æk�§K³s�LO��qm�§Ly�����¶/²¾s�,×r/`·
m´/O�¬·Kr/��ÈÆ¡�³�×r¢��×L·��K�³�È/yL¾y�V¾�/�³�È�L/®X_
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ŻƒɕŹ��¯K´²��LO�Èª���Lh©K�r_K�MLO¡X_K�KoK�¬
ŻƒɕŹ�±�¬ªz¾®·�LO�ÈOLO�t¾V/yK�m´_´�¯K´²��°

®�W�¶d±L²c�³�VyK�U³L��¾�UL\gLP�¶O�¯?�¬
_´W¾qLW�qLP±´k�YmK´g�¶½´/�W�³�¶/J�lW�×q´/JW�¶/O�mL²X/yK�L/O�«Æ/yK�qn��j
L²©´·¡mqKm�È��µs³rK,�µ³r¥�sK�×qL¾zO��×K³L/X��¶/O�mL²X/yK�L/O�ÈX/z½q³rW�³�µn²¸¾X/y�×L/·

¨X��Kq�¯L/¾L�±r¾��³�¯L¾L�±�³�¯Kr½³�Kq�ÈÆyK�mÆO�,mL¸X_K�¯L¾�n
ÈKr��¶J�lW�×q´JW�È±K´ksLO�¶O�Kq�L�,¬¸

ʵ
˨˨ũŰĚĴőŔøİĔă˨äŒŰĕ˨äŰʭþŞÞģ˨ŗ˨ ˨

®X_K�¯Lhª�¶O�Kq�È²½m�È½LP¾¢}�×mÆ¾�¬·n�·�¯r��qm�È�L
�L/S³qK�qm��/ªXl�N·Kp/�¯K³r/¾S�ÈX/z½t®·�³�È�L/®X_K�V/¾²K�³�fª/��×qKr�rO�×KrO

n²XkKn±Kqm��¶O�¯L±?�r�±�sK�ÈP·p�×qLOmrO��¶/O�Èl/yLS�³�È/�ÆkK�Vª¾/���°½r/WrO�¯K´²�
m´O�µn}�¶XkL²}�ÈP·p�UL�sL²��L/~�V®/z��°/½K�qm

�UL\gLP�«ÆyK¡m�È½LP¾¢/}�ËqLOqm�ÈÆ½�¯r/��¶/O�È/²
L_�¬ª��¨·K�×KrO�Kq�È�r��È�r}�¨ILz�qm�mL¸X_K

½Lg�L¡¶Xz±Km�q³p��Kq�³K�,¬�n±K���³�È/Æ¡��/�K´�qm�×r¾¦®~c�UL�qL�W�,§Lg�°½K�LO
´�Kr�±�LO�µr�L}K�È©½�¶¾LK�³�È©tX��×L®ª��Ì
È�m´}���qm�¶/J�lW�×r�}K�NX¢�¯K³r¾Sr�

¶J�lW�K�qm´�K�§L�X��m³mr�Kq�×mÈ�n²±Km
¨IL��¶O�t½L®W�n²Xz¾±��rO�¶d±?mqKm�V/¾®·K�L/�ZhO�×K

VyK�È�L®X_K�Vz½s�×KrO�È©´�K�L½�ÈÆ¡

�����È²½m�È½LP¾¢}���r¾�¢W�³�¬¾[BW�È�±

ÈyLP��V�Æk�¯n¾yq�Uqn��¶O�³�×´K�V�Æk�§K³s�LO
¨¢}�×KrO�|P²_�×r¾¥�m´/O�¬·Kr/��ÈÆ¡�³�×r¢��×L·
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�ÈÆ¡�UL\gLP�³�×r¢��NWL¢�s³rO�qm�¯?�q´X��³�����µL¥�³�ÈyLP��V�Æk�¯Kq³m
V}Km�r¾[BW���qm�L/±L®·�¯L¾/yLP��È/½Æ��¯Kq³m�¶/¡�V/yK�¶X�¥�µqLO�°½K�qm�¯Kn½s�È_r_

�×L/¾±m�¬/��K�V®/z��r/O�³�V�L½�¶�y´W�ÈÆyK�V¢ª®�¶¡�m´O�°¾Xzl±�×L�ªk�qL¥s³q
�V//�L½�V//ym�s³q�¯?�,¯Kn//½s������,]�,����������L//OZ½n//g�V//OLX¡��//²�´//�©,��¯Kn²®//~±Km

MLX¡�³�n²XkKmrS�r¾z�W�³�¶���³�Z½ng�°½³nW�¶O�¯L®ªz��¯L/Os�¶/O�È�/zª��³�È/®ª��×L·
�n//}�¶//®_rW�È//Or���,¯Kn//½s����]�,��,��������¯L½r_�sK�¶//©tX���qm�È//Æ¡�Èª//�K�×L//·� �

/·K�L/O�V/�©Ll�qm�³�mr¡�q´¸��È½L���¯L²c�qm�¶¡�m´O�«ÆyK�¯L¸_�Kq�¨/���,Z½n/g�¨
n¾~lO�V©t²�� �

�¶/¡�VyK�µn?�È©´�K�³�ÈÆ¡��ªXl��OL²�qm×r/P²��³��gL/_��¶/¡�n/±qKm�q³L/O
m�¯L�©Ll½r·m�sK�¬�K�«ÆyK�°½�³�¶½�±�³�m´¸Lqn²X/z·�q³p/��mL/²��°X}Kn±��r}�¶O�×��

�×r/P²�©K�°/zh©K�°/O� Þ6ÉKnP�������������sK¨/���¯L/¸¾���×Kr/¥�r��«³m�¯r`·K�×Vy��
L[?�n²cr·¶/~½n±K�L/K�,mqKn±�qKr��L�wrXym�qm�×rP²��q���/�g�rkB/X�qL/[?�qm�×³�×L·
VyK�µn}���µn/}�V/�L½�qL/[?�°¾/®·�qm�,VyK�M´z²�×³�¶O�N½´�W�Ì½r�±�ËqLOqm�¶d±?

VyK���MLX¡�qm�×rP²��¶O�M´z²�UqLP�ǄƨƲƮƹŤ�ƷǈƒŤ�ͳƭ�ƁƾůƣƾƹŤ��µn/}�¨/�±�er}�°½K�¶O
VyK����VyK�¶X�¥�×rP²�©K�°zh©K�°O� Þ6ÉKn¾P��µng´�n²±L�¶ªP��¨·K�sK�§´�K�qm�¯Kn¸X`

n²Xz·�N¾��¶½qn��³�¶¾©n��³�¶¸P~�³���r�P©K�°¾zh©K´OK×�,����«,����������¶/¢±?�m´/_³�L/O
Kq?�qm×�¨�±�È�µn/½m��ÆX/kK�×rP²��sK�µn}��sK�¬/�K�¯L/®ª¢X�³�¯L¾©´/�K�r/¦½m�,m´/}

_´W�mn��qm�×r�}K�³�È©tX�¾K�¶½µn?rO�×rP²��ÌX�¥�°�n±K��®ª��ÈW³L�W�È©tX��×L/¾�¯L
�¨ILz¡n/±qKm�mL/�X�K��³r��³�§´�K�qm�N½´�W�¶O�³�µn~±�¨IL��È¸���³�È©´�K�³�ÈÆ��

�m�§´�K�qm�×rP²��³��gL_½È/²�½�,n²X/z·�¯Kn/¸X`�N½´/�W�¶O�¨IL��°���qm��Uq´/�
L�k���¶¢²½K�¶±�,n²Xz¾±�qL¢·L²¥����/�K³���mqKm��L/P�±K�mL/�X�K�L/O,��È�r/}�«L/¢gK�qm�L/K

�ÆXkK��n±qKm��,È�Kr�©K����«,��������� �
mqKn/±�ÈW³L/�W�¶/¾LK�×L/®ª��Ì/½r�±�L/O�,¬¾²¡�L²��¬¾[BW�È�±�¶O�Kq�N½´�W�r¥K���j¾/}

�qm�Èy´�¡�MLXƁƣƹŤŪ�ƷǈƒŚ�ͳƭ��ǄƲƮƹŤ��VyK�¶X�¥¡�¶·�Ì¯L®¢ªX�r��Ì��¶�g�sKn�X�³�¯K
rkBX¯K,��rO°½K�K�rKL�W���r�±qKm¶¡�n±�KLh��×Aq�M��f¾g�³´�MK� /½�r¥³µ��rX/~¾O
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�����]�,�,��������������X±�qm¾�È/y´��j¾}�,¶`
m�§´/�K�qm�¬/·�Kq�¶J�lW�³�m³mr�°/½��³r/��qm�¬/·�³�°

m�§´�K�qm�¶J�lW�×Kr_K�Ër®[½K�°/½�n/·K´k�°
�³�µm´/O�q³p/��¶/J�l�r�±�sK�,n}LO�¶X�q�L�k�¶O�È²
�r/y�sK�³�n/}LO�¶X/}Kn±�mL/²��×mr/��¶/d±L²c�,¶`

K�Vª��¶O�,n}LO�¶X�L½m´O�n·K´l±�N�L��×mL�X�K�×L�k�°�� �
°¾/¾PW�È½LP½s�¶O�Kq�×rP²��°ly�È±L`±s�×´y´�µmr/¡��È±L/z¡�sK�×³�V/yK�¶/X�¥�³

�r/�±�¶/O�¶/¢ªO�,mqKn±�ÈW³L�W��©Lk�m´_³�«n��³�m´_³�¶¡�m´~±�L²��°½K�°��X�¶¡�µm´P±
�r/·�n±³Knk�¶¢²½K�¶O�¬ª��³�mKr�K�ÈOLzX¡K�³�×r���mKn�XyK�U³L�W�Ì�gÆ�LO�×³�nyq

VyK�¶X�¥�Kq�ÈPª��¯L²c�,VyK�µmr¡��¾ª¢W�³K�mKn�XyK�qn��¶O�Kq�mr����xS/z�¨�KJ�¶ª
�j¾/}�³�µmr/¡�V/¾�PW�×³�sK�¬/·��gL/_�³�mmr¥

�mqKm�¯L�oK�¯?�rO�q���´y´®©K�×±L`±t©KÈ�,ÈO�L/W]�,�,�

×rP²��³��gL_��È/©tX��¯L®ª¢X�¯L¾�qm�ÈXg
�qm�¯L¾©´/�K�³�¯L/®ª¢X�sK�×qL¾/zO�,V/ª��°¾/®·�¶/O�³�n/±qKm�×mr/��¶/O�r�h²

n/²²¡�¶¾_´W�Kq�³m�¯?�È±Æ���UL½r�±�n±n¾}´¡�n�O�×L·��n/²cr·�©´/�K�ÈL/®W¾�¯L
��L®_K��Æk�Kq�×rP²��³��gL_�ËnÈ�È/�L��,n/²±Km��/¾��L

�¨/�±�Kq�×r/P²��°l/y�¶OL/~�×r·L��N·/¡�V/yK�µmr
�È±Lz¡³BW�Kq�×r/P²��°l/y�¶/½�¨¡µmr��«L/K�,n/±K
�°ly�¶¡�VyK´�W�qm�×³½�¨IL/z�sK�¶X/ym�¯?�¶/O�Kq�N
�«tªXz�L·¡�m´/O�n·K´l±�r��q���An/®h¾±³n±ÃK�°¾/zÈ�,

³BW�¨�±�sK�xS½�̈L/·½�r/O�È/²P�×r/P²��§´/��sK�È
t²W�qn��È�L±�³�¬½�³K�¶¡�,V/yK�µmrÈ�´¥/½K�n/½�°l/y�°
L/y�³�×qL/�±�³�m´¸½�r¡L���qm�qL/�/½�V/yK�¯L/±?�¨/�LO�n�q���

rh©K¾°�´_½È²��������������¶O�M´z²�§´��qm
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�n²Xz¾±�³LOÈ���L�k�rO�n²Xz·�q���y´�È�,����

´�W½m�§´�K�qm�Kq�q´¸~�N½m�§´/�K�qm�¬/·�Kq�¶J�lW�³�m³mr�°
VyK�¶Xz±Km�×qL_�È�r}�«L¢gK�³�È¸����m�§´�K�qm�¶J�lW�×Kr_K�Ër®[

�m´O¡qm�×mr��¶d±L²c�¶�m�UKmL�X�K½�³�µm´/O�q³p/��¶/J�l�r�±�sK�,n}LO�¶X�q�L�k�¶O�È²
m´O�n·K´l±�N�L��qL¥mq³rS�mt±��X±�qm¾�r/y�sK�³�n/}LO�¶X/}Kn±�mL/²��×mr/��¶/d±L²c�,¶`

�mL�X�K�Èª�LO�rK�¶O�L�k½K�Vª��¶O�,n}LO�¶X�L
°¾/¾PW�È½LP½s�¶O�Kq�×rP²��°ly�È±L`±s�×´y´

�r/�±�¶/O�¶/¢ªO�,mqKn±�ÈW³L�W��©Lk�m´_³�«n��³�m´_³�¶¡�m´~±�L²��°½K�°��X�¶¡�µm´P±
È��r/·�n±³Knk�¶¢²½K�¶O�¬ª��³�mKr�K�ÈOLzX¡K�³�×r���mKn�XyK�U³L�W�Ì�gÆ�LO�×³�nyq

VyK�¶X�¥�Kq�ÈPª��¯L²c�,VyK�µmr¡��¾ª¢W�³K�mKn�XyK�qn��¶O�Kq�mr�
ÈsL/O�V½q³p��³�¬[K�È�±��´�´�¶O��j¾/}�³�µmr/¡�V/¾�PW�×³�sK�¬/·��gL/_�³�mmr¥

�qm�t¾±�¶¾LK�×L®ª��sK�È½L¸OǀɕƣŨƄŤ�ŸƅƎ��mqKm�¯L�oK�¯?�rO
����������� �

�V}KmrO�N©L��°½K�sK�n½L}��¶¡�m´}×rP²��³��gL_
ǃťΎɔťŶ��qm�¯L¾©´/�K�³�¯L/®ª¢X�sK�×qL¾/zO�,V/ª��°¾/®·�¶/O�³�n/±qKm�×mr/��¶/O�r�h²
µq³m�n/²²¡�¶¾_´W�Kq�³m�¯?�È±Æ���UL½r�±�n±n¾}´¡�n�O�×L·

���³�n²Xz·�¶J�lW�¶O�¨IL�¾��L®_K��Æk�Kq�×rP²��³��gL_�Ën
°O�m³Km�sK��±L¸��K�Èª�Èp�«LK�,�¨/�±�Kq�×r/P²��°l/y�¶OL/~�×r·L��N·

�q���´}¡±LÈ�,����«�,����������¶ª®_�sK¡�È±Lz
�qm�×qLlO¡�MLXȕƬƏ�ƄŤƅƊʩŤ��°ly�¶¡�VyK

¡�m³nh�ÈÆÈ��n±Km¡±K�¶¢¯?�qL��«tªXz�L·
����«,���������K�LO½°OK�,§Lg�°�È±L�®y�³BW�¨�±�sK�xS

K½²¢��W�Kq�n±³Knk�qn��VP\�¶¾t²W�qn��È�L±�³�¬
´�W�«tªXz½�mL¸X_K�N½L/y�³�×qL/�±�³�m´¸

´}¡±LÈ�,����«�,���������¶¢±?�§Lg�K«L�rh©K
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P�¾~W�×rP²�� Þ6ÉKn ¾¢�¡´�W�³�µmr½�¶O�Kq�¯Kn¸X`�N¨ILz�¯³qm�m½�¶X/z±Km�m³nh�È²
VyK��´_½�mL¸X_K�ZhO�qm�È²¡�MLXſƺůƹŤɕƑ�r�±�¶O½�Ì�ɒƅƨũǂƢ´�W�³�µqL}K½�×³�¶O�Kq�N

VyK�µmKm�VPz±���¶XP©K�È²½´_BW¾¡�mqKm�n/¡K³q�qm�¶/½¨/�±�UL��¶/O�M´/z²�Ì/X�¥�sK�µn/}
m��ÆXkK�×rP²�½�µnÈ��m´}�´`©K½²È�,�������,«����� �

_´W�ËqLOqm�×r�}K�³�È©tX��,ÈLK�¯L®ª¢X�³�¯L¾©´�K�¯L¾O�sK�¶d±?¾×r/P²��×L�mK�¶�
³��gL_�È�µmL�XyK�¶¡�VyK�°½K�m´}��qm�³�¬¾±Kn/±�¬/[K�«tªX/z�Kq�mL/�X�K�qm�×L�k�r¥K

Uq´���,¬¾±Kn/O�q³p/��¨/�LO�mL/�X�K�³��/ª��q³L/O�qm�×L/�k�qm�Kq�mr/��,mL/²��°X/}Kn±
V}Km�n·K´k�L²��È²½m�È½LP¾¢}���¶/O�Kq�¶/J�lW�³r/®ª��¶/d±L²c�sK�¬/�K�×mL/�X�K�¨IL/z

n}�n·K´k�¨L}�Kq�¯L®ªzr¾��³�¯L®ªz�È²½m�È½LP¾¢}�,¬¾·m�¬¾®�W�È²��³�È���-��È©³
��«L¢gK�¶O�Kq�¶J�lW�§´®}�Ì²Km�r¥K�×r½p/Sr¥m�Ì²Km�,¬¾±KnO�m³nh�È²��§´�K�³�È�r
n}�n·K´k�m³nh�VPz±�¯L®·�¶O�t¾±�� �

�����È²½m�È½LP¾¢}L±��r¾�¢W�³�¬¾[BW��

�µr�L}K�sK�×qL¾zOÈ/�l�mr/��L���§´/�K�×q³r/��¨IL/z�qm/½�Kq�È�r/}�q´/K�³�n
·L²¥¢²�³�¶Xz±Km�qL¢m�×q³r��r½�Kq�È/¸����³r/��³�§´�K�sK�¬�K�°/¡�r�LÈ�n/²±Km��L/K�

�N/WrX��l/}�r/O�È·L/²¥�È/²��q´/K�qm�³�µm´/O�mL/¸X_K�¨h�¶���³�§´�K�È²��¨ILz
±¾Vz-�K�sK�¬�K½²/¢/��Kq�n/¸X`�¶¾±Kn/O�N¾�¬/½/�l�LÈ���qm�È/©Kt�¡�ML/X�ͳƮƨƓůƋƾƹŤ� �

�er/��q´/h�n/²c�qm�Kq�mL/¸X_K�ZhO/¡V/yK�µmr��[B/W¾´/�W�,¶/J�lW�,¬½�M´/_³�,N� �
ª�W¾r/hW�³�ÈL/��rO�n½ª�W�¬/¾n/¸X`�r/O�n���qm�×³[B/W�Z/hO¾�mqKm�mL/�X�K�¬/¡�³�L/�k�¶� �

V/yK�µL/²¥�È/�±�×L²��¶O�L�k�È�±�³�n²Xz·�«sÆ�¬[K���È/����¶/O�Kq�×r/�±�q´/K�xT/y� �
z�W�È²��³¾�¬¡����qm�È/�l��l/}�³�¶X/z±Km�È²��q´K�qm�Kq�¶J�lW�Ì²Km�³�µmr/¾�UL� �

·L²¥�Kq¢�qLÈ�n±Km���ÌXym�¶y�¶O�Kq�È����q´K¡/ÆÈ/z�W�È/¸���³�È©´/�K�,¾�¬/¡µmr��³
±�Kq��/h�È/ª���q´K�qm�È�l��l}/¾·L²¥�t/¢�qLÈ�n/±Km��q���/y´�©K�È/©Kt�©KÈ,����,� �

]��,������� �
t�KÈ//©�×r�//}K�N//X¢�sK�×³r//¾S�L//O,�N½´//�W��qmr��³�V�½r//}�«L//¢gK�È//²�½��Kq
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�m³mr�Kq�×mÈ�n±Km��r�±�¶O�µqL}K�LO�×³½�È��O�Ì
×rP²��³��gL_��È�r�¾�¨ILz�¯L¡�È/¸���³�È©´/�K�³�È/Æ

n±qKm�mL�X�K��³r��³�§´�K�qm�N½´�W�¶O�³�µn~±�¨IL���m�¯L�©Ll�¯L±?/½�sK�¬/�K�«Æ/yK�°
�q³p��mL²��°X}Kn±��r}�¶O�Kq�È±Kr�±�³�m´¸È�n²±Km���È±L/z¡�,³m�¯?�q³L/O�¶O

·L²¥�ÈWq´��qm�����,n²Xz·�t_L����K³¢�M´/zh�qLÈ��n±´/}/¡�r/y�sK�¶
]�,�������� �

�µqL}K�×rP²��Ì¡��³r/��³�§´/�K�qm�¶/¡�VyK�µmr�¨/IL�
×r/P²��µL¥n�m�sK�È/Xg/½V/yK�rWn/O��gL/_�µL¥n-�s/½Kr�

±?�§Lg�,Vz±K¢�È/ª���q´/K�qm�È/Xg�×rP²��¶
gK��ª�X�¶¢®�³�n²X/z·�È��K³�×q´K�Èª���«L/¢�°

,�/©³�È®�È�r/}�È/¸���¨IL/z�qm/¢�V/yK�°
gK�Kr¢�n²X/z·�×qL/PX�K�×q´K�È�r}�«L��q��

L�//z�´y�N·p//�sK�Kq�×r//P²��Ì½�³�¶X//z±Km�rWn//O�È
�µmKm�qKr/��mL/�X�K��OL/W�Kq��/�K³�×r/P²��È/©³�,n²²

ªz ��×³¡}´¾µn�³BW�Kq�³K�r�±�n±K½_´W�³�¨/¾�¶
r�±�¶½¶X�¥�×rP²��Ì�´/�W�sK�×³�q´/�²�n±K½�qm�N
P��sK�ÈÆ¾Cq�ÌªJz�¨½�VyK�§L®�K��ªk�³�V¡±K�¶/¢�qL

y´�©K�È©Kt�©KÈ,�����,�]�,�������� �
®h�,fX�©K´OKÈ�´��Èª��°O�n,���������¨�±/¡�V/yK�µmr/¡�¶

L���qm�³�µn±K´k�¨�LO�È����n½��n¾[B/W�¶O�È���r¾g�¬/¢�¬/¡�µmr
�ÆXkK�×mr��°�mqKm�m´/_³�r�±��sK�L/K��qm�×r�/}K

È/²½mr¾��¨IL/z�³�µmKm�{rX/z¥�¯?�qm�n/¸X`�·L²¥�Kq�L/·/¢�¶X/z±Kn±�qL
¾±L®[�°�«Lz_ÁK�Nº�����ª©K�qL�h±K�³�>Kt_A�È�,�/©D®©K�³�mr/�®©K

r`½�L¸¸OL~½�L³�µp·�oE�,q´_B®O�L¸¾��N¾�®©K�Å�³�¬[@O�L¸¾��H�l®©K�x¾ª��K´©L��×/���ÆX/kÅK�Çr/`/¡�È�¯´
�,¼±L����«,��������� �
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È�mr½pS³�,È©�N½´�W�K�qm´�K�§L�X��m³mr�Kq�×m
�È©tX��×L®ª��sKÈ�´¥½n�×rP²��³��gL_

n±qKm�mL�X�K��³r��³�§´�K�qm�N½´�W�¶O�³�µn~±�¨IL�
r·m½�³�¶½�q³p��mL²��°X}Kn±��r}�¶O�Kq�È±Kr�±�³�m´¸

qm�sK�¶¡��·L²¥�ÈWq´��qm�����,n²Xz·�t_L����K³
±K�mL²�¢n±sq´O�qL��q���y´�©K�È©Kt�©KÈ,����,�]

r�±�¶O�È©Kt��,ZhO�ÌKmK�qm½�µqL}K�×rP²��Ì
�³�VyK�N½´�W�¶OÈ�´¥½m�n½×r/P²��µL¥n

�q³p��Kq�È�l��l}������gL_È�m±?�§Lg�,Vz±K
´�W�¶O�¨IL�½VyK�N-��ÈWq´��qm¡gK��ª�X�¶

±¾�Vz¡��q´K�¶¾n±´}�¯Lz±K�°·o��OLW�È²,
s�rO�×rK½O�rO�³�§Æg�n¢n}LO�«Krg�r-�s½gK�Kr

n//¿K×�,��������]����,������r�±�×³//½L�//z�´y�N·p//�sK�Kq�×r//P²��Ì
È�´¥½¯?�n�}K��½L�g�L·¾±K�Kq�L¢�qLÈ�¡�µmKm�qKr/��mL/�X�K��OL/W�Kq��/�K³�×r/P²��È/©³�,n²²

L_�LW�VyK½�È¡Ly�ÈXg�¶½©tX��r¾¬·�¯L�ªz
¡n²²��P�W�¶O¾©Kt��rÈ©tX��,¾_´W�qm�¯L¾r�±�¶

�¨ILz�sK�¶Xym�¯?�Èª���¨ILz¡P��sK�ÈÆ
¯?��«tªXz�L·¡m´O�n·K´l±�r���q���y´�©K�È©Kt�©K

´}¡È±L��§´��sK�m�°OK¾�©K��¾�n�®h�,fX�©K´OK

L���qm�Kq�³m�¯?�°ly½L���qm�³�µn±K´k�¨�LO�È����n
VyK���W�qm�VyK�¶X�¥�×³¢�¾²c�r¾�ÆXkK�×mr��°

                                                          � �
���±?�V�¦}¢´}�¶¡±L�È�¶O�Kq�mL¸X_K�MLOÈ/²½mr¾��¨IL/z

VyK��W�¬©�KoE¢z®©K�°Jªº��,º¾²½m¡��L®�ÈrW¡¾±L®[�°�«Lz_ÁK�N
r`½�L¸¸OL~½�L³�µp·�oE�,q´_B®O�L¸¾��N¾�®©K�Å�³�¬[@O�L¸¾��H�l®©K�x¾ª��K´©L�

¢º�²½n®©K�°�rP¡Aº�A�L¸²�r��A�³�q���´~©K¡�,¼±L
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K½¢W�¶O�§´��sK�m´k�r®��¯L½LS�qm�×r�}K�¶¢²½K�³�µn}�¨�±�§´��³m��´�k�°��´/_q�r¾�
m´O�µmr¡���¶¢±L²cK«L/�r/h©K¾/~�©K�°/OK�³�°¾×r�r/W��W¢�/¾XkK�Kq�r/¾�qL¡µmr��n/±K�/± ��

´~©K¡±LÈ�,����«,���������������qm�t¾±�È©Kt�¡�MLXƭɕƨƱƅƮůƹŤ�ƸƨƓū�ƨŨɕ�ǀʭŤƨƱƁǁƇƹŤ�Ǉ�ƻʮƨƊū�
BW¾¡�mqKm�n¡L}�¶½±�¶Xz¾�È�l}�Vz¡®±�V/yqm�Kq�¨/OL���r/��mL�X�K�¶È��Kq�³K�,n/±Km
W¢�¾�r¡n²,��n²cr·È�´¦O�n±K´W½�n¡�VyK�µKr®¥�×³�¶½K�L½V/yK�V�nO�rK�°-�s/½�qm�Kr

r��sK�×³�r�±½�Vyqm��½LP±�L/K�,VyK�µn}�]qLk�f©L���ªy�{³q�sK�L/½W�Kq�³K�n¢�/¾�r
¡�n²�y´�©K�È©Kt�©KÈ�,����«,�������� �

zO�r�±�sK¾¨·K�×L®ª��sK�×qL�m�§´�K�sK�¶Xym�¯?�,V²y½�°¡�È/����³�È��K³�×q´K�¶
,n²Xz·�O�mL¸X_K�³r®ª��sK¾¯³r�n±K����q´/K�qm�³¾��/���×mL/�X�K�È/���r/¢½�¯Kn/¸X`�sK�È

�¾m´O�n·K´k�N��m��³r��qm�LK½�°¡/��×n/¸X`�r/·�,n²X/z·�×qL/PX�K�×q´/K�¶¾�N
VyK��OA�°OKÈ�½�Èª������������¶O�ÈªP²g�×L¸���sK��q´�¡´/�W�³�¶/J�lW�ZhO�Èª½N��Kq

P��sK�È����q´K�qm¾L���§´�K�¨½��³�nq³r½m�UL/½®±�×qL/_�°È�n/±Km��´/�W�×³½�qm�N
m�§´�K½/®·�¶O�³�¶Xz±Km�m³mr�Kq�°¾�V/yK�¶/X�¥�V/ª��°/¡�¶Kn/®g��×mqK´/�qm�¨/P²g

²�³�¯?r/���/ªk�¶O�¯Kn�X�/¢Cq�¯Kr/½W�Kq�V¢�/¾�r/¡V/yK�µmr��X±�qm¾�×³�r/�±�sK�,¶/`� �
È�×qL_�È²��È�r}�«L¢gK�³��³r��³r®ª��qm�L¸²W�¶J�lW�¨�K��m´}�/ªP²h©K�>Kr/�©KÈ�,�����,«

]��,��������� �
�n/±qKm�mL�X�K�µr�L}K�,¶¢±?�¶�Æk/¡�È/�r��È�r/}�¨IL/z�qm�n/¸X`�¶/¡g�¶/¢�¬

VyK�È�l�,mqKn±�m´_³�¯?�ËqLOqm�È��L�-�¶¢±?�§Lg��È/�r��¯L/¾©tX��sK�×qL¾/zO/¾�¯L
�¨ILz¡µn~±�¨IL��È¸���³�ÈÆ�n±K-�r�,§L\�×KrO½´/�W�Èz½�qm�Kq�N/¡�³�§´/�K�³�«Æ

L�k�³�¨�LO�¶��¯?�qm�×��VyK�¶Xz±Km�µL²¥�Kq�L·�q���/y´�©K�È©Kt�©KÈ,����,�]�,��/����������
±�È±KsLX�W¾�qm�t¡�MLXťƲƢɔƁ��V/yK�¶X�¥/¡ª���qm�n/¸X`�¶/¾�r/}�qm�³�UL¾�³�Èª/�K�UL
®�È�r�¢��VyK�°¾�N½n}LO�È�l�L��¡§L®�n©K½�°��������������L/¸���sK×��È��L/}

�qm�er}¡�MLXťƲƢɔƁ�´�W�¶O�§´��È±KsLX�W½/zO�¶O�Kq�N¾�¶/©tX��³�µr�L/}K�×L/®ª��sK�×qL
�VyK�µmKm�VPz±�°OK�OAÈ�r/}½�,�����«,���������¡§L®�n/©K½°�K�er/}�qm�n/®h/½�UqL/P��°

�È±KsLX�WÈ�´¥½�n¡P��sK�×mL�X�K�¨ILz�¯L®·�Èª���q´K�sK�q´�²�¶/¾�³�¬©L/��Y³n/g�¨
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�L�k�LO�×mL�X�K�¨ILz�qm�L�k�¬�È�r/}�q´K�qm
�V/yK�q´_B/�È/�r��È�r/}�q´/K�qm�È/�l�KrL/K��§´/�K�qm

r}½�,�����«,��������������� �
��³r/��³�È/ª���q´/K�qm�N½´�W�rO�È²P�×rP²��«Æ¡�¶O�µqL}K�°®��È±L`±s�×´y´

�,¶O´/��r/OKrO�qm�¶¡�VyK�µmr¡�L�mK�È¸���¶/O�¨/IL��°/½m�§´/�K�qm�¶/J�l�sK�È/·³r¥
�¬¾/®�W�¬/·�°/½m��³r/��¶/O�Kq�¶/sÆ�°/½K�r/¦½m�µ³r¥�³�n±K
�Z/hO�Ër/®[�,mqKm�V/¾®·K�Z/hO�°/½K�qm�¶/d±?

�U³L/�W�,¬¾±Kn/O�«sÆ/�¬/[K�L/O�Kq�L�k�r¥K�µL¥n/½m�¯L/¾�È/®¸
�, /¾¢�W�Ì/½r�±�wL/yKrO�¶/¡�n/½m�¬¾·K´/k�¶/KmK�qm�L/K�,mqKn±�m´_³�¶©tX��³�µr�L}K

mqKm�m´_³�¶¾©n��³�×r�}K�ÌJ�lW�¯L¾�×qKmL²��U³L�W��� �

�Kr�K�³�>Lm�qm�¬¾[BW��

m��/���¶/J�lW�°½r/X¡m�¶/¡�VkL/y�°·r/P�L/�rO�Kq�¶X¢±�°½K�ÈªP��ZgLP��½Kr/}�q
n//}LO�r[D//�È//²½m�È½LP¾¢//}�×r//�±�È±L//P�°¾//¾PW�qm�n//±K´W���«n//��,È//�r��sK� �

�×Kr//O�×qL//P±L½s�×L·n//L¾S�j½qL//W�§´//��qm�È©´//�K�³�È//Æ¡�Z//hO�°//½K�f¾h//��°¾//¾PW� �
�qm�È/®¸��½L/�³�¶/¾_´W�×Kr/O�¶/J�lW�°½r/X¡m�V/zOqL¡� �

©Lc�L//O�Kq�¶//½r�±�°//½K�«Æ//yK�qn//��j½qL//W|�¶//_K´�È//�ªXl�×L//·�µmr//¡�X�³¢�¯L//®ª� �
¨/g�UL��L²W�LO�Kq�¶�/O³q�È±n/}L±¶�V/yK�¶XkL/y�³q��� �

¤²_�L//W�¶//X�r¥�µr½´//±�°//O� //©L�Ì¾//���sK���³�°¾�//��³�¨//®_�×L//·//¾�Kq´//}L��«L� �
�n²X//z·�«Æ/yK�j/¡L/yqL±�³�UL/�qL�W�¶½È�K�×L·/½r�±�°//½�Ì� �

¶XkL//y�qL¢//}?�Kq�¯?�§´//P��n±K���°//�,³q�°//½K�sK� �
�°///½K��L///±r�k�¬///zª��sK�Kq�¶///J�lW�°½r///X¡m�¬·K´///k� �
�¯?�V/yqm�V/zOqL¡�×Kr/O��½n/O�È}³q�³�µn¾±L·q�È©´�K�³�ÈÆ¡�³�Èl½qLW�UL��L²W

±�rkBX�È©´�K�×L®ª��sK¾±L�t/}�n/²¾�V/yK�¶/X�¥�È/y´��j/¡�¶/O�¶
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VyK�³K�UL���³�qL¥mq³rS�m´_³��g¢�L�k�LO�×mL�X�K�¨ILz�qm�L�k�¬
V/yK�U³L�X�È�r�-�s/½�V/yK�q´_B/�È/�r��È�r/}�q´/K�qm�È/�l�Kr

·L²¥�×mL�X�K¢�³�qL¡�VyK�r�L�q���°OK�OAÈ�r}

��³r/��³�È/ª���q´/K�qm�N½´�W�rO�È²P�×rP²��«Æ¡�¶O�µqL}K�°®��È±L`±s�×´y´
�,¶O´/��r/OKrO�qm�¶¡�VyK�µmr¡�L�mK�È¸��

µn}�¬[K�³�L�k�¯L¾�«KtªXyK��¬¾/®�W�¬/·�°/½m��³r/��¶/O�Kq�¶/sÆ�°/½K�r/¦½m�µ³r¥�³�n±K
µmKm��n±K�´y´®©K�×�±L`±t©KÈ�,ÈO��,L/W]��,��������Z/hO�Ër/®[�,mqKm�V/¾®·K�Z/hO�°/½K�qm�¶/d±?

VyK�N½´�W�L½�¶J�lW���U³L/�W�,¬¾±Kn/O�«sÆ/�¬/[K�L/O�Kq�L�k�r¥K
�, /¾¢�W�Ì/½r�±�wL/yKrO�¶/¡�n/½m�¬¾·K´/k�¶/KmK�qm�L/K�,mqKn±�m´_³�¶©tX��³�µr�L}K

mqKm�m´_³�¶¾©n��³�×r�}K�ÌJ�lW�¯L¾�×qKmL²��U³L�W

�����È½LP¾¢}L±�¯L½LP¾¢}L±�LO���Kr�K�³�>Lm�qm�¬¾[BW

m��/���¶/J�lW�°½r/X¡m�¶/¡�VkL/y�°·r/P�L/�rO�Kq�¶X¢±�°½K�ÈªP��ZgLP
È�È//²¾��n//}LO�r[D//�È//²½m�È½LP¾¢//}�×r//�±�È±L//P�°¾//¾PW�qm�n//±K´W

�×Kr//O�×qL//P±L½s�×L·n//L¾S�j½qL//W�§´//��qm�È©´//�K�³�È//Æ¡�Z//hO�°//½K�f¾h//��°¾//¾PW
V/yK�¶X/}Km�ÈÆ/yK��/K´_���qm�È/®¸��½L/�³�¶/¾_´W�×Kr/O�¶/J�lW�°½r/X¡m�V/zOqL¡

©Lc�L//O�Kq�¶//½r�±�°//½K�«Æ//yK�qn//��j½qL//W
¨·K�³nW�³�V²y½°�¡K�¯L¥n²²½r�±�°½¨/g�UL��L²W�LO�Kq�¶

¤²_�L//W�¶//X�r¥�µr½´//±�°//O� //©L�Ì¾//���sK
qL/W�¬/¸�YmK´/g�¶/ª®_�sK½�n²X//z·�«Æ/yK�j

¡�È//ÆL//X±�³½L//±r�k�^����³¾¨//OL�r�¶XkL//y�qL¢//}?�Kq�¯?�§´//P�
È�qLX///}´±�°///½K�Ì///KmK�qm��°///½K��L///±r�k�¬///zª��sK�Kq�¶///J�lW�°½r///X¡m�¬·K´///k

�¯?�V/yqm�V/zOqL¡�×Kr/O��½n/O�È}³q�³�µn¾±L·q�È©´�K�³�ÈÆ¡�³�Èl½qLW�UL��L²W
¬·m�¯L~±�� �

?n±´k�È±LyKrk�±�rkBX�È©´�K�×L®ª��sK
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X��L®_K¢¯L®ª/z�¯L®ª,��¨IL/z�qm�¶/J�lW¡�V/yK�×qL/_�×mL/�X�K�³�È/Æ�±L/yKrl©KÈ�,

������,���������X±�qm¾K�r�±�sK�,¶`½�¶X/}Kn±�mL/²��×mr/��¶/d±L²c�§´�K�×L®ª��sK�¶Xym�°
�mL�X�K�Èª�LO�rK�¶O�L�k�ry�sK�³�n}LO½K�Vª��¶O�,n}LO�¶X�L/½/��×mL/�X�K�×L/�k�°�³�Mp

m´O�n·K´l±�N�L���?�,È½´y�sK½V�� Þ6ÉKrO³r_z�³��L�©K�ZhO�qm�×mJt/_K�ÌªK�³�¶/J�lW�,
N½´�W�qLW�r�²�sK�Kq½V/yK�µmKm�qKr/��ZhO�mq´�Èl���×³È�´¥/½�qm�n/²cr·�n/¾�¯L

�¶¡�VyK�¶X�L½�Ur¸}�¯L¾©´�K�³�¯L¸¾��r�±½�ÌN½´�W�¶/O�KL®_���¨/�LOV/yK�L/K�,�°¾/²c
ÈWr¸}�n½LP±�r�O�Kq��l/}½/Pn-�Kr/½s��¶O�¶d±L²cj½qL/W��ÌªJ/z�¶J�lW�³N½´/�W�rK�¶�_

´}m,�¶O�ÈO´//k�K³´k�f�Kn}�n·�°//½K�¶//¡�¶ªJ//z��sK�¨ILz�³�È//Æ¡��È//©�KVy�,½�È//²�
�ÌªJ/zÈ�r/}�±¾�V/z�LWKL®_�¯?�qm��V/¾`g�Kmn}LO�¶X}-�KL®_�qm��°/½K�¶ªJ/zK�,L®_��
¯L®ª¢X�¶¾LK�K�Vy�³�¶±KL®_��¯L¸¾����³�È¢½�¶¡�¯L[nh©mK�sK�Ìr}VyK�È�����ÆX/kK
�qm�r�±°½K�¶ªJz��sKt±K�ËqLOqm��K´gK�§KLh�q�M´y�§� Þ6ÉKŅ�~±/I�V�¶X�r¥K�VyÈ/²P��rO
L½?�¶¢²½K��¯?�MLh/�K�ÈL®Wr�g�sK�U�L�k�¶±´¥r·�³rP��z��Kn²Xz·�.�r�X²×�,������,

�������� �
?½V�� Þ6ÉKrO³r_?�×mL¦±µ�È/y´��j¾/}�«Æ/¡�¶O�mML/X¡�q�ŤƁƣƹŪ��mL²X/yK/¡K�µmrVy-�
PK�rO�È²½²¢�¶Ì�r��¯L®ª¢X�Ì®·�rO�¶�g�°½K�K�rKL�W���r�±qKmn±��¶¡KLh��×Aq�M�f¾/g�
�³´�MK� ½�r¥�µ³rX~¾O�n²Xz¾±��³È�LO��L�k�rOn²X/z·���r�±�¶OV/½?�� Þ6ÉKrO³r_×m�«Æ/¡�

j¾}��Èy³��rO�n·L}�¯?¶/¡�V/yK�KL®_�qm��ÌªJ/z�Æ�O�¯N½´/�WK�,L®_��¢Xª¯L/®��sK
Z¾g�ÈÆ¡�K�Vy�³�¶±KL®_��¸¾��¯L�³L[nh¯-�Kr½s�N½´�W� ½��ÌªJz¡Èª���³�ÈÆ�

K�Vy�sK�¶±�³r}�¨ILz�È¸���È��r�X²×�,������,��������� �
�r�±�,Ln��¯L¾�qm�¶J�lW�Ì½r�±�È±K´ksLO�LO�¶©L��°½K�qm�µn²z½´±È/z½r�r~O������

������¯L®ª¢X�sK�n¾/y�³�mKn/�O�È/©tX��¬ª��È/�Wr��×n/¸©K����-�������×L/®ª��sK
q�¶¾LK�¶¡�VyK�¶X�L½�¶¾©n��×r�±�È±LP�LO�¨L¡�«L`z±K�qm�K�¨IL/z�qm�×mL/¸X_K�×L�k

                                                          � �
���®ª¢©K�V��WKº�J�lX©K�Èª�º�J�lX©LO�L²OLh�A�§L���,UL¾�r~©K�È��V�ªXkK³�,UL¾ª��©K�È�º��0L�½A�L¸¾����qL/PW�¶©� 6̄ A³

z� 6̈ ¡�È��È©L�W³Jªº�×r/k4A�µr/¾��È©E³� 0µqLW�mL¸X_ÅK�¶¾©E�×mD½�0L®¢g��Ll�§L/�³�N½´/�X©LO�L/±´�©�±L/yKrl©KÈ�,
�����,�������� 
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µmr¡� ¾¢�W�UL�´�´�r½Ly�sK�Kq��Kr�K�³�>Lm�¶O��_Kq�n±K���¶/¡�V/yK�Vª��°¾®·�¶O
�¯L/¥qtO�È/Xg�³�m´/O�µmr/¡�¶/~�L²�¶/½L�¡�NgL/���L®_K�×L�mK�qm�×mr_³rO� Þ6ÉK

¢�¾�r�r½pT±�KqX�³�¶�§´/��sK�t/¾±�È/©Kt��³�×r�}K
�q´/K�qm�¶/J�lW��´/�k�qm�¶/¾©n���L®_K�×L�mK�,°½KrOL²O

��Kr�K�¨¾P��sK�È®¸�q´K�qm�K´X��¶O�n½LP±�Kq�È�r}�³mKm�¬¾/®�W�§K´/K�³�w´/�±��§´/��³
È½K³LX��q³n��sK��±L�n±K´W��×r/K�¶O�Kq�>Lm� �y�¶¡�m´}

m´O�¶X�¥�Èz½r�r~O����ML/����L�hXyK�,n²¡�µLPX}K�n¸X`�r¥K
�³�§´/�K�qm�¶/J�lW��´/�k�qm�¶/¾©n��¶/¢²½K�¶/O�¶/_´W�LO

r/O�Kq�ML���³�L�k�¯L¾�ÌsÆ�rO�È²P�Èz½r�r~O�r�±�n½LO�,n±qKm��L®_K��³r���qm�L/�k
mr¡�¨®g�§K´K�³��Kr�K�³�w´�±�n²±L�È®¸�UL�´�´�� �

�È±L®ª/z�¯´/k�³K�r¾/��W�NP/y�¶/O�r/¥K�³�V/yK�r/���,n/²¡�µLPX/}K�¶d±L²c�xS� �
VyK�«rXh�¯L±L®ªz�¯´k�Kr½s���È/z¡�r/¥K�x/S� �
�V/z¾±�q³p/��³�V/yK�qL¢·L²¥�³K�,mt½rO�Kq�¯L±?�¯´k�mL¸X_K�LO�½´/�©K�,Èh�����,�� �

�³�¬/[K�L/O�L/�k�¯L/¾�Ì/sÆ�³�mL/¸X_K�qm�×L/�k��´/�k�qm�È/z½r�r~O�r�±�°½K
�¨/L¡�È¦²·L/®·�«Æ/yK�qn/��qL/P±´k�YmK´g��´�k

ƅƏƹŤ�ƷǈƒŤ�ʹƹŤɔūƣ�¶±�³�µmr¡�µqL}K� ¾¢�W�°½K�¶O��L/�k�L¸²W
�Kq�×³�sK�V/IKrO�³��¾/z�W�È/Xg�,¶X/z±Kn±�q³p/��Kq��Kr/�K�³�>L/m�¶O

n/}LO�£qt/O�×³�×L�k�¶¡�VyK�È½L_�qm�r�±��ÆXkK-��qm�¯L/±?��ÆX/kK�n/²±L
�¬/¢g�]r/��³�§L/�Ì/gLOK�³�¯´/k�°X/l½q�¶O�È��O�¶d±L²c�³�§K´K�³�]³r��³�>Lm

�È/z¡�r¥K�³�VyK�È¥qtO�×L�k�,µLPX}K�°½K�,n²²¡�,m´/}�È·LPX/}K�°¾/²c�N/¢Wr

�L/´[B�¯L/¡�,¬ª/z�>r/K�«m� �/y�È/��LPP/y�µr¾/��W�¯L¡�KoL��,µr¾��W�°�¯L¡� ©o�B�kK�KoL�������>L/m�¯L/�
�q³p�r¾��«´[B�´¸��mL¸��,È�Kr�©K����«,�������� 
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µmr¡� ¾¢�W�UL�´�´�r½Ly�sK�Kq��Kr�K�³�>Lm�¶O��_Kq
V½?��¯L/¥qtO�È/Xg�³�m´/O�µmr/¡�¶/~�L²�¶/½L�¡�NgL/���L®_K�×L�mK�qm�×mr_³rO� Þ6ÉK

�n²±L�µr�L}KK«L�rh©K¾~�©K�°OK�³�°¾×r�W¢
n±m´O�µmr¡��´_q�r¾�¢W�¶O���q´/K�qm�¶/J�lW��´/�k�qm�¶/¾©n���L®_K�×L�mK�,°½KrOL²O

��Kr�K�¨¾P��sK�È®¸�q´K�qm�K´X��¶O�n½LP±�Kq�È�r}
È�V½q³p��«n��³�¬¾[BW�¶O�È½K³LX��q³n��sK��±L�n±K´W

VyK�µmr¡�¨½nPW�×mL���m´O�¶X�¥�Èz½r�r~O
mqKm����,È�Kr�©K����«,����������³�§´/�K�qm�¶/J�lW��´/�k�qm�¶/¾©n��¶/¢²½K�¶/O�¶/_´W�LO

r/O�Kq�ML���³�L�k�¯L¾�ÌsÆ�rO�È²P�Èz½r�r~O�r�±�n½LO�,n±qKm��L®_K��³r�
mr¡�¨®g�§K´K�³��Kr�K�³�w´�±�n²±L�È®¸�UL�´�´

�È±L®ª/z�¯´/k�³K�r¾/��W�NP/y�¶/O�r/¥K�³�V/yK�r/���,n/²¡�µLPX/}K�¶d±L²c�xS
�VyK�qL¢·L²¥�,m´}�¶Xl½q����-�VyK�«rXh�¯L±L®ªz�¯´k�Kr½s

�V/z¾±�q³p/��³�V/yK�qL¢·L²¥�³K�,mt½rO�Kq�¯L±?�¯´k�mL¸X_K�LO
��������� �

�³�¬/[K�L/O�L/�k�¯L/¾�Ì/sÆ�³�mL/¸X_K�qm�×L/�k��´/�k�qm�È/z½r�r~O�r�±�°½K
qm�¶¾LK�×L®ª��r�±�LO�,ML����¨/L¡�È¦²·L/®·�«Æ/yK�qn/��qL/P±´k�YmK´g��´�k

mqKm��n¾y��qm�È�WrƄƃƹŤɔƣū�ƅƏƹŤ�ƷǈƒŤ�ʹƹŤ
�qm¨ILz���´Or�Kq�×³�sK�V/IKrO�³��¾/z�W�È/Xg�,¶X/z±Kn±�q³p/��Kq��Kr/�K�³�>L/m�¶O

VyK�¶Xz±Km�N_K³�� �
n/}LO�£qt/O�×³�×L�k�¶¡�VyK�È½L_�qm�r�±��ÆXkK

�¬/¢g�]r/��³�§L/�Ì/gLOK�³�¯´/k�°X/l½q�¶O�È��O�¶d±L²c�³�§K´K�³�]³r��³�>Lm
�È/z¡�r¥K�³�VyK�È¥qtO�×L�k�,µLPX}K�°½K�,n²²¡

                                                          � �
����L/´[B�¯L/¡�,¬ª/z�>r/K�«m� �/y�È/��LPP/y�µr¾/��W�¯L¡�KoL��,µr¾��W�°�¯L¡� ©o�B�kK�KoL�

±´�h�°¾®ªz®©Kº�_ÁLO�L¸¢�y�°®�X�q³p�r¾��«´[B�´¸��mL¸
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�³�¶X�r¥��gL±�¶O�Kq�È©L�L½�n²¡�«Kn�K�«rXh�¯´k�°Xl½q�¶O�¶¡�mqKm�Kq�Èz¡���³
n·nO��hXzr¾��¶O-�È�N/_K³�×³�sK�VIKrO�³�µn}�³K��¾z�W�NPy�¶¡�×rK��m´/}

�q����,�È�Wr®©K����]�,�,���������� �
rO�¯³t�K�t¾±�ngK³�rPk�V¾`g�qm�¶�¾}�×L®ª��sK�×qL®}�,°½K�L/z�¯L¾I�¶/O��/_Kq�¨

µn}�¨IL��t½L®W�È¸����³r��r½Ly�³��Kr�K�³�>Lm���q´/K�°/½K�qm�Kq�n/gK³�r/Pk�V¾`g�³
¶X�r½pT±��n//±K�q����,È//y´�����]�,���,���������¶//¡�L//`±?�sKK³q//½�V�//�®ª©¾�³�¯Kr//_K�N

K�ÈJ�l®ª©�r_K³�ng,��n/gK³�r/Pk�mL/¸X_K�qm�L�k�Uq´��qm�n¸X`�V½q³p��¶O��_Kq
sK�È¢½�,VyK��qm�L/�k�¨L/}�V½q³p��ZhO�¶`¾X±qm�³�m´O�n·K´k�¯?��½mL�¨IL/z�

È®±�§K´K�³��Kr�K�³�>Lm�¶O��´Or�m´}��°O�¶¡� ¾¢�W�Ì½r�±�wLyK�rO�¶/½L��Kq�¯?�×L·
�m´¸/~�«Æ/yK�qn/��YmK´/g�ËqL/Oqm�¶/¾LK�UL/½r�±�qm�³�¬½mr/¡�µn·L~�¶¾©n��UKr�±�qm

K�È/¸����³r/��r½Ly�³�>Lm�¯L¾�t½L®W�,VyKÈ�³�mqKm�×qL¾/zO�V/¾®·��qm�È/®¸�|/�±�n/±K´W
n/}LO�¶X/}Km�µn²¸¾X/y�V±´~k�LO�µsqLP� �ULKn/�K�³�×r/¾�¢W�×K³L/X��q³n/���L/²©´·�^½L/X±

µt¾Xy�_¯?�sK�È}L±�Ì±L½´��ÈÆ/yK�×L·q´~¡�sK�ÈkrO�È±´±L��ULgÆ�K�qm�VyK�µn}�NPy�L·
m´}�¶_´W�rK�°½K�¶O-���¬~}�¨�K�qm�r¾�¢W�V¾�´²®�,§L\�×KrO�È/yLyK�¯´±L�x±´/W�n/½n_

�¶¡�VyK�µn}�n¾¡BW�³�¶X�L½�q´ªPW��r/¾�¢W�¶O�¨y´W�LO�µsqLP�³�V¾�´²®�¶O�Kq�m´k�V©³m
È�n¸�X�Ur�±�³�V±´~k�¶O� ½rhW�³�n±Km��(Tunisia's Constitution of 2014, Article 6)� 

ŔČŞĄő˨ãĚŞá˨ ˨

È©Lgqm�n�·�¯r��qm�Mr��ÈyL¾y�Ì�zª��qm�È²½m�È½LP¾¢}�Ì~½n±K�¶¡�er/��×mÆ¾/�¬·
�sK�¬Xz¾O�¯r��qm� ¾©´WL¡�¯L¸©BX�³�m´O�µn}�«L²®¥�¯L¾h¾z��¶X�¥�°ly��¯L/®ª¢X�,n/±K

                                                          � �
�����,¶O��r�½�Æ¾©m�¶¾ª��N�±n��È©L�W� Þ6ÉK�¯Á�,�qKnX©K�°¢®��h©K�´©�L®¾��K´�ªXkK�n�¡©�>L�k�¯L¢�¯L¡�´/h±�Kr¾P

��¬¸�ÆXkK�È/�KqFO�¬¸/��O�È/��³�,§K´ÅK³�]³r�©K³�>Ln©Kº�/gLOE³�«n/©Kº�§L/®©K��°/�¬¸¾/��¯L/¡�´/ª��,]r/�©K³
B�kAn�½�¯A�t`½�¬©�,¢�ÅE�µ>B�k�¯´¡�´ª��Kr¾P¡½�¯A�t`½�¬©�,B�kAn��°�¬¸¾��¯L¢�ÅE�µ>B�k�¯´¡½³�Kr/¾P/¢�¯´

OK�°�¨¾Py�¶ª¾Py�KqE�AnXº�/©o�È/��³�¶�hX/z½Å�°/�µL/��B��,�g�r¾�O�ÅL�pkA�³A�«rh�«m �/_³�³�¶�¾/z�W�M´
>KrP©K¹��¶²� ±� ¼�Wr®©K,������,]���,������� 
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�×r/`·�«³m�¯r/��qm�Kq�N½´/�W�³�¶/J�lW�¨�K�¯L®ªz�×mÆ¾/�¬X/~·���µmr/¡�er/�
�mL/�X�K��l/}�n/²cr·�¶/¡�V/yK�¯?�×L/²��¶/O�°/½m�§´/�K�qm�¶J�lW�¶O�mL�X�K
�Kq�³K�³�¶X/z±Km�q³p/��¨/�LO�mL/�X�K�¯?�sK�×³r¾S�qm�Kq�³K�LK�,m
�Ì//P²_�L//¸²W�×r//¦½m�L//O�×KqKn//�,Uq´//��°//½K�qm

m´k�×mL�X�K�È±LP�LO��OL��³�mqKn±�È~½n±K,��mL/�X�K�¯?�sK�V¾�PW�qm�Kq�×r¦½m
¡�¬ª��qm�¶c�¶J�lW�¨�K�,¶`¾X±qm�§´/�K�qm�¶/c�³�È/ª���¨IL/z�³�«Æ

¶//O�¯L//¢K�³�°¾//¾PW�Kq�×r½p//Sr¥m�×r//�±�È±L//P�,È�r//}�¨IL//z�³�¶//���®//yq¾V��°XkL²//}
±L²c¢�§´/�K�qm�¶/J�lW�¨/�K�×Kr_K�«n��Ër®[�¶

¯?��OL��³�m´O�n·K´k�È,�m�UKmL�X�K�qm�×mr��¶d±L²c½�È²
¯?�r�±�sK�³�µm´P±�q³p��,n}LO�¶X�q�L�k�¶�·L²¥�³�¬/[?�L·/¢�N/�L��qL/¥mq³rS�mt/±�³�qL

�³�¶/J�lW�ÌN½´/�W�qm�s¾V±´/~k�Ì/²�X/y�×L·¾�Ën²¸
_´W�Kq�¯L·L²¥¾�¶¡n²��� �
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¶X/z±Km�È�L/®_K�¶/¾©n��¯L/¾�qm�Kq�¶J�lW�¶O�§´��rkBX�¯L¾©´�K�n²c�r·��,n±K
VyK�m´¸~�¶¾©n��×Ln��qL[?�qm�VgKr��¶O�µn}mL½� ¾¢�W�rO�È²XP�ÌJ�lW�LK��sK��°½K

m��³r��³�§´�K�qm�N½}�×r�±�È±LP�,°¾¢LP½�È
¶X/z±Km�q³p��m´k�¨�LO�mL�X�K�qm�Kq�r�L��¨·L_�³�n±K�³��qm

�qm�V½q³p��³¨ILz��§K´/K�³��Kr/�K�³�>L/m�¶/O��´Or
qL/W�qL/P±´k�YmK´/g½È®±�Kq�«Æ/yK�qn/��j��L/O�¯K´/W

´//�W�³�¶//J�lW�Ì//½r�±�È±K´ksL//O�,mr//¡�¶//¾_´W�¶//J�lW�Ì//½r�±�×sL//y½È�N��n//±K´W
�×K³L/X��q³n/��sK��±L�³�µn±L¢~k�Kq�r�Lg�r���Ën²¸
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�×r/`·�«³m�¯r/��qm�Kq�N½´/�W�³�¶/J�lW�¨�K�¯L®ªz
n±m´O���mL/�X�K��l/}�n/²cr·�¶/¡�V/yK�¯?�×L/²��¶/O�°/½m�§´/�K�qm�¶J�lW�¶O�mL�X�K

È�¨�LO�Kq�×r¦½m�qL¦±K�Kq�³K�³�¶X/z±Km�q³p/��¨/�LO�mL/�X�K�¯?�sK�×³r¾S�qm�Kq�³K�LK�,m
È®±�ML//����hX//z�³�qL//¢·L²¥�n//±Km���Ì//P²_�L//¸²W�×r//¦½m�L//O�×KqKn//�,Uq´//��°//½K�qm

Vhª��m´k�×mL�X�K�È±LP�LO��OL��³�mqKn±�È~½n±K
È�q³p��n±Km��¡�¬ª��qm�¶c�¶J�lW�¨�K�,¶`¾X±qm

¶//O�¯L//¢K�³�°¾//¾PW�Kq�×r½p//Sr¥m�×r//�±�È±L//P�,È�r//}�¨IL//z�³�¶//��
m½µL¥n��¬·Kr��Kq��ªXl�×L·È�msLy��±L²c
m½pSL±r¥m�,°½}L±�³�×r¾¢LP½¯?��OL��³�m´O�n·K´k�È
O¯?�r�±�sK�³�µm´P±�q³p��,n}LO�¶X�q�L�k�¶

VyK��r�±�×Kr/_K�,r¦½m�×´y�sK/½�³�¶/J�lW�Ì
r���L�È�n±K´W�¡qLX~�ÈO�ÈO�Ì±L®gq�_´W�Kq�¯L·L²¥

W�³�¶/J�lW�°½rX¡m�È±K´ksLO�LO�¶©L��°½K�qm�µn²z½´±
�m³n/h�Kq�n¸X`�V½q³p��³�¶J�lW�Ì½r�±�VzOqL¡�,È¸����³r��r½Ly�³�>Lm�³��Kr�K

VyK�µmr¡��¶X/z±Km�È�L/®_K�¶/¾©n��¯L/¾�qm�Kq�¶J�lW�¶O�§´��rkBX�¯L¾©´�K�n²c�r·
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�,³q´�W�³�¶J�lW�Ì½r�±�×Kr_K�LO�¶¾©n�½m��³r��³�§´�K�qm�N
m½¶XkKn±Kqm�ÈXyqm�¶O�Kq�È²��¶X/z±Km�q³p��m´k�¨�LO�mL�X�K�qm�Kq�r�L��¨·L_�³

r�±�×Kr_K�LO�,¨OL�½�¶J�lW�Ì�qm�V½q³p��³
�V�©Ll¡µmr�n/±K��¯L/®·��¶/¡�q´�qL/W�qL/P±´k�YmK´/g

µmLy�´//�W�³�¶//J�lW�Ì//½r�±�È±K´ksL//O�,mr//¡�¶//¾_´W�¶//J�lW�Ì//½r�±�×sL//y
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� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
�� ¶_L�°OK,��°O�n®h½t½³t�©K�È�Or©K�n½È²�������«���ǄŶťƽ�ǀŨŤ�ǀǂƊ���°zh©K�ÈOK�«LÁK�er~O

n²z©LO��³r�®©K�È�²h©K,×�]����U³r¾O���qKmº�r�®©K� 

�� °OK�r}�ÈOA½�,�¡§L®�n©K½n®h�°�������«���ƁŢťƲƣƹŤ�ŸƅƎ�Ƹź�ͳƭ�ƁŢŤƅƮƹŤ��/}Lg¾�È/OA�°/OK�Ì
r}½±KsLX�Xª©�nIL��©K�er}�Èª���È��O¾U³r���©K�qKm¢®ª�©K�NX¾º� 

�� zh©K´OA¾°,��©K�°O�Èª��°O�n®h¾È©tX�®©K�×r�P©K�N�������«���ǄƨƲƮƹŤ�ƷǈƨƒŚ�ͳƨƭ�ƁƾůƣƾƹŤ��
�~m��Or�©K�ULyKqnª©�Èz±r�©K�È®ª�©K�n¸�®©K¾º� 

�� OAÈ�½Èª�,�zh©K�°O�n®h¾ªP²h©K�>Kr�©K�°È���������«���ŤƁƣƹŪ�ǄƨƲƮƹŤ�ƷǈƨƒŚ�ͳƭ��]���O/¾U³r� 
�©K�qKm¢®ª�©K�NX¾º� 

�� §?�©nP�È}�,¾nL�©K�×n�y�°O� Þ6ÉKnP��j×�����������ƲƢɕƁŪ�ƁźǈƾƹŤɔ�ƷʮƨƗƹŤ�ʹƺƢ�ƀƅƹŤ�Ǉ�ǀ
ƢƁůũƾƹŤ�Ǉɕǀ���IL�©K��¢PXº��r�©K¾°� 

�� n//¿K×°//zh©K�´//OA�,������������źʫŤƨƨźʩŤ�ƷǈƨƨƒŚ�ͳƨƨƭ�ƻťƨƨƻť���]���O�,//¾U³r���//~m��
®©K¢ÆyÃK�NXÈ. 

�� �°¾zg�,¶½r¾~O��������S¾|�n?qm×�qLW�rO½j�n±K½~Ì�y�¨·LzW¾yLÈ���ƯǈƲź�ȺƁƏǁŤƀ�Ȼƺŷƽ
ͳƊťɕƊ�ƻǈƺƢ�Ǉ,����������,�������� 

�� ´//`©K½²Èª®©Kn//P��, ��°//O� Þ6ÉKn//P��°//O½�//y´�������«����ǀƨƨƽ�ƀťƨƨǆůŶʭŤȕƨƨſƺůƹŤ�Ŧťƨƨůɕ�Ƒ
ƻťƽʫ�ƽƅŻƹŤɕǀ���~m��KL~©K�qKn©¾º� 

�� �È±L///yKrl©K�n///±´k¿K�///~©K�,¾n///®h�j¡L¬������������Ť�ūƨƨƨɔťƮȕǈƒʭƷ��¬///����¶///zy´
§?�P©K¾Vń�gÅ¾YKrX©K�>L� 

��� � Þ6ÉKn½�,´_mKm����������r/¦½m�¯L/½mK�r/�L��¨/·L_�¯K³r/¾S�{KmL/S��L�hX/yK�L/½�V½q³p���
ͳǂɔƀ�ǀɔǈǁ�ȻƏɔƁǁŤ�,���������,��������� 

��� ¯Kn½s�,È/_r_����������ƻʮƨƊŤ�ƿƁƨƾŮ�ŽɔƄťƨŮ��¬_r/X��«Æ/¡�r·K´/_�È/ª�,�]����¯Kr/¸W��
qL~X±Kr¾P¡r¾K�UK� 
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����«���ƲŻŮ�ʹƨƹŞ�ƷǈƨŻƮƹŤ�ƀťƎƄŞƨɕ�ƼƨƺƢ�ǀƨƽ�ưƨŻƹŤ�ư

��������ƨƹƇůƣƾƹŤ�ŗŤƄŘū�ɕƹǈƨƒʩŤū�ƨƊŤƄƀū�ťƨƾɔǈƲŮ�Ǉ��

ƁƨƨƣƹŤŪ�ƷǈƨƨƒŤ�ͳƨƨƭ��ǄƨƨƲƮƹŤ�]��,����¬//����UKqL//~X±K� �

�����������Żƨƒ�ŸƅƨƏŨ�ɒƄťƨũƹŤ�ůƨƭɕ�ɒƄťƨſũƹŤ�Ź

n/®h�°/O�n/®h�n/Lg�È/OA�,�������«���ƭɕƅƮůƹŤ�ƸƨƓūƨƱ�ƨŨɕ�Ǉ�ƻʮƨƊʫŤ�ǀ

n®h�°O�n®h�nLg�ÈO�������«���ƷǈƨƒʩŤ�ƼƺƢ�ǀƽ�ʹƮƓůƋƾƹŤ��]����

x/½qmK�°/O�n®gK�°½n©K�ML¸}�n®gK�«LÅK�,È�Kr�©K�������«���ƨƲǂŮ�ŸƅƨƎɕ�ͳƨƭ�ƷǈƨƓƮƹŤ�Ź
r¢�©K�qKm�� 

ͳǁʮƲƋƣƹŤ�ƅŷź�ƲƣƹŤ�ͳƭɕ�Ʒʮž�ǀƽ�ȺƁȕ�ůƭ�Ŧťů

����«���ƀťǆůŶʭŤ��ŲśŮǇ�ǃƅŲśŮɕ�Ǉ�ƁƒťƲƾƹŤ�ͳǆƲƭ�ͳƭ�ǃƅ

����������ƄƃƹŤɔƣū�ƅƏƹŤ�ƷǈƒŤ�ʹƹŤɔƣū��]����n¸~��

ǈƒʭƷ��UKr//½r�W�wqmLg?�]�L�°¾//zg�rO³r_×m���

ƲǂůƹŤɕźʩ�ƃƺƲůƹŤ�ƻťɕƁ��]����ÈO�L_� 
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��� ´~©K¡±LÈn®h�°O�Èª��°O�n®h�,�������
ƷǈƒʩŤ��O¾U³r���°OK�qKm¡\¾r� 

��� f©L/��°/O�n�/y�°/O�Èª��,Èh½´�©K�������
r©K½�L��¢PX�ºn}r©K� 

��� °//zg�°//O�n//®h�,È//y´������������ƁƨƨƣƹŤ
W¾{´·t� 

��� ±Æ�z�©KÈr`g�°O�Èª��°On®gK���Lg�,���
�]����O¾U³r��º�r�®©K�qKm� 

��� /y´�©K�È©Kt�©KÈn/®h�°/O�n/®h�n/Lg�È/OA�,
ūƱƁǁƇƹŤ��O¾U³r��©K�qKmr¢�� 

��� y´�©K�È©Kt�©KÈA�,n®h�°O�n®h�nLg�ÈO
O¾U³r���©K�qKm¢®ª�©K�NX¾º. 

��� x/½qmK�°/O�n®gK�°½n©K�ML¸}�n®gK�«LÅK�,È�Kr�©K
ƷǈƒʩŤ�ͳƭ�ƷǈƓŻƾƹŤ�ƄťƓůžŞ��O¾U³r��r¢�©K�qKm

��� ¡�LhyKn®h�,³n²�����������ǀŨŤ�;ǆǂƽ�
�ɒƄťũƹŤ�]����r©K½�L��¢PXº�n}r©K� 

��� An®h¾±³n±ÃK�°¾zÈ�³Cr©KnP��,�������
΄ƱŤǈƹŤ��O¾U³r� �©K�qKm¢®ª�©K�NX¾º� 

��� �Wr®©KÈz©K�,¾r~©Kn½��°¾zh©K�°O�Èª����
wn��¯LXy?� 

��� r�X²×�,Èª�²¾//zg�����������Ť�ūƨƨɔťǆǁǈƒʭ
¬���r¢�W�r~±� 

��� ´y´®©K�×�±L`±t©KÈz©K�,¾n�n®h���ÈO�LW���ƲǂůƹŤ

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


����

 

www.jpt.isca.ac.ir 

 

´�
W�,¶

J�
lW

N
½

�L½�
WÆ
BW
�.x

±Kq´
ªW

È�
±LP

�qm
È�

r�
±

×�
¢}

È½
LP¾

�m
È²
½

 

24. Bellah, R. N., Sullivan, W. M., Tipton, S., Swidler, A., Madsen, R. (1992).�
The Good Society. United States: Vintage Books. 

25. Carson, D. (2012). The Intolerance of Tolerance. Cambridge & Michigan 

(Eerdmans Publishing Company). 

26. Craig, Williams Lane. (2008). Is Uncertainty a Sound Foundation for Reli-

gious Toleration? In: Religious Tolerance through Humility: Thinking with 

Philip Quinn (James Kraft and David Basinger Eds.), USA & UK (Ashgate). 

27. Kilby, Karen; Rahner, Karl� (2004). Theology and Philosophy. London (Rout-

ledge). 

28. Newman,�Jay. (1978). The Idea of Religious Toleranc. American Philosophi-

cal Quarterly (Vol. 15, No. 3).  

29. Rahner, Karl. 1986. Karl Rahner in Dialogue: Conversations and Interviews 

1965�1982. Edited by Paul Imhof and Hubert Biallowons. New York. (Cros-

sroad). 

30. Ruzgar, Mustafa. (2005). Islam and Deep Religious Pluralism. In:�Deep Reli-

gious Pluralism (David Ray Griffin Ed.), Westminster (John Knox Press). 

31. Tunisia's Constitution of 2014, Available at: https://www.constituteproject.org 

/constitution/Tunisia_2014.pdf 

32. Williams, Bernard. (1996). Toleration: An Impossible Virtue? In: Toleration: 

An Elusive Virtue (Heyd, David ed.), Princeton (Princeton University Press). 

  

http://www.jpt.isca.ac.ir
https://www.constituteproject.org


www.jpt.isca.ac.ir 

References 

1. Abi Ya'ala, M. (2009). Al-Idat fi Usul al

Ilmiyah. 

2. Abu al-Hussein, M. (1964). Al-Mutamad fi Usul al

Ma'ahad al-Ilmi al-Feransi le al-Dirasat al

3. Al-Abdali, Sh. A. (1419 AH). Aqidah al

al-Mubtada'in. Al-Ta'if: Maktabah al-Tarafain.

4. Al-Amedi, A. (1402 AH). Al-Ahkam fi Usul al

mascus: Al-Maktab al-Islami. [In Arabic]

5. Al-Asqalani, H. (1379 AH). Fath al-Bari be Sharh Sahih al

Beirut: Dar Al-Ma'rifah. [In Arabic] 

6. Al-Dawaihi, A. (1421 AH). Ara' al-Mutazilah al

ma. Riyadh: Maktabat al-Rushd. [In Arabic]

7. Al-Ghazali Al-Tusi, A. (1993). Fesal al

Zandaqa. Beirut: Dar al-Fikr. 

8. Al-Ghazali Al-Tusi, A. (2010). Al-Mustasfi min Ilm al

Dar Al-Kotob al-Ilmiyah. 

9. Al-Jawini, A. (1987). Ijtihad min Kitab al

mascus: Al-Dar Al-Shamiya. 

10. Al-Khorasani (Akhund), Sh. M. K. (1431

sisah Alulbayt le Ihya al-Torath. [In Arabic]

11. Al-Murtada, S. SH. (1398 AP). Al-Dari'ah ila al

Mashhad: Astan Quds. [In Persian] 

12. Al-Musawi Al-Zanjani, S. M. (n.d.). Al

13. Al-Qarafi, A. (2004). Sharh Tanqih al-

Beirut: Dar al-Fikr. 

����
��

 

www.jpt.isca.ac.ir

 

§L
y

�
¬X
�·
�³�
V
z¾

O
,�

µq
L®
}

�
�§
³K

�
�È
SL¾
S

����,�
�qL
¸O

��
��

��

Idat fi Usul al-Fiqh. (vol. 2) Beirut: Dar al-Kotob al-

Mutamad fi Usul al-Fiqh. Damascus: Al-

Dirasat al-Arabiyah. 

Aqidah al-Muwahedin va al-Rad ala al-Zilal va 

Tarafain. [In Arabic] 

Ahkam fi Usul al-Ahkam. (vol. 4), Beirut - Da-

Islami. [In Arabic] 

Bari be Sharh Sahih al-Bukhari. (Vol. 1). 

Mutazilah al-Usuliyah Dirasah va Taqwi-

[In Arabic] 

Fesal al-Tafraqah bain al-Islam va Al-

Mustasfi min Ilm al-Usul. (Vol. 4). Beirut: 

min Kitab al-Takhlis le Imam al-Haramain. Da-

1431 AH). Kifayah al-Usul. Qom: Mu'a-

[In Arabic] 

Dari'ah ila al-Usul al-Shari'ah (vol. 2). 

Al-Tanqiz le Ahkam al-Taqllid. (vol. 1).  

-Fusul fi Ikhtisar al-Mahsoul fi al-Usul. 

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


����

 

www.jpt.isca.ac.ir 

 

´�
W�,¶

J�
lW

N
½

�L½�
WÆ
BW
�.x

±Kq´
ªW

È�
±LP

�qm
È�

r�
±

×�
¢}

È½
LP¾

�m
È²
½

 

14. Bashirieh, H. (1370 AP). An Introduction to the History of the Thought of 

Political Tolerance. Journal of the Faculty of Law and Political Science, 

26(2), pp. 119-152. [In Persian] 

15. Bellah, R. N., Sullivan, W. M., Tipton, S., Swidler, A., Madsen, R. (1992). 

The Good Society. United States: Vintage Books. 

16. Bernard, W. (1996). Toleration: An Impossible Virtue? In: Toleration: An 

Elusive Virtue (Heyd, D, Ed.), Princeton (Princeton University Press). 

17. Carson, D. (2012). The Intolerance of Tolerance. Cambridge & Michigan 

(Eerdmans Publishing Company). 

18. Craig, W. L. (2008). Is Uncertainty a Sound Foundation for Religious Tolera-

tion? In: Religious Tolerance through Humility: Thinking with Philip Quinn 

(James Kraft and David Basinger Eds.), USA & UK (Ashgate). 

19. Dadjo, Y. (1394 AP). Disability or entitlement to reward ignorant followers of 

other religions. Modern Religious Thought, 11(43), pp. 111-128. [In Persian] 

20. Ibn Abi Sharif, K. (1971). Al-Faraid fi Halle Sharh al-Aqa'id. (Hashiyah Ibn 

Abi Sharif Ala Sharh al-Aqa'id le al-Taftazani). Beirut: Dar al-Kotob al-

Ilmiyah. 

21. Ibn Majeh, M. (1996). Sunan Ibn Majeh. (be Sharh al-Imam Abi Al-Hassan 

Al-Hanafi, known as Sanadi, vol. 3). Beirut: Dar Al-Ma'rifah. 

22. Kendo, M. E. (1404 AH). Manhaj Ibn Hijr al-Asqalani fi al-Aqidh min Khilal 

Kitab Fath al-Bari. (vol. 1). Riyadh: Maktabah al-Rushd. [In Arabic] 

23. Kilby, K., & Rahner, K. (2004). Theology and Philosophy. London (Rout-

ledge). 

24. Mohammad Amin al-Ondonisi, A. (2013). Ijtihad: Tathirah va Tathirah fi 

Fiqhi al-Maqasid va al-Waqi. Beirut: Dar Al-Kotob al-Ilmiyah. 

25. Montazeri, H. A. (1415 AH). Nahayah al-Usul. (lectures of Haj Hussein Bo-

roujerdi). Qom: Tafakor Publications. [In Arabic] 

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


www.jpt.isca.ac.ir 

26. Newman, J. (1978). The Idea of Religious Tolerance

Quarterly (Vol. 15, No. 3). 

27. Rahner, K. 1986. Karl Rahner in Dialogue: C

1965�1982. (Imhof, P., & Biallowons, H, Ed.). New York. (Crossroad).

28. Ruzgar, M. (2005). Islam and Deep Religious Pluralism. In: Deep Religious 

Pluralism (Ray Griffin, D, Ed.), Westminster (John Knox Press).

29. Shokani, M. (2000). Irshad al-Fahoul ila Tahqiq al

Beirut: Dar Ibn Kathir. 

30. Tunisia's Constitution of 2014, from: https://www.constituteproject.org/

stitution/Tunisia_2014.pdf 

31. Tusi, M. (1417 AH). Al-Idah fi Usul al

Publications. [In Arabic] 

32. Zidane, G. (1372 AP). History of Islamic Civilization

vol. 4). Tehran: Amirkabir Publications

 

����
��

 

www.jpt.isca.ac.ir

 

§L
y

�
¬X
�·
�³�
V
z¾

O
,�

µq
L®
}

�
�§
³K

�
�È
SL¾
S

����,�
�qL
¸O

��
��

��

The Idea of Religious Tolerance. American Philosophical 

Karl Rahner in Dialogue: Conversations and Interviews 

(Imhof, P., & Biallowons, H, Ed.). New York. (Crossroad). 

Islam and Deep Religious Pluralism. In: Deep Religious 

(Ray Griffin, D, Ed.), Westminster (John Knox Press). 

Fahoul ila Tahqiq al-Haq min Ilm al-Usul. 

https://www.constituteproject.org/ con-

Idah fi Usul al-Fiqh. (vols. 1, 2). Qom: Tiz Housh 

History of Islamic Civilization. (Kalam, A. J. Trans. 

Amirkabir Publications. [In Persian] 

� �

http://www.jpt.isca.ac.ir
https://www.constituteproject.org/
http://www.jpt.isca.ac.ir
https://www.constituteproject.org/


www.jpt.isca.ac.ir��

 

� �
� �
� �
 

Research Article 

The Deontological Approach to Faith and Various Responses by 
Imami Shiite Theologians until the Eleventh Century 

Saeedeh Sadat Nabavi
1

 

Received: 27/12/2021 Accepted: 01/03/2022 

Abstract 

Although there is a hadith from Prophet Muḥammad that faith (îmân) is 

�verbal profession, cognizance in the heart, and doing the pillars,� the politi-

cal social circumstances of the newly emerged Islamic society developed in 

such ways that the element of action or �doing the pillars� gained a great 

significance, leading to a view that we might refer to as �deontologism.� 

There are two ways in which the view is important: first, it is an influential 

theory of faith in the history of Islamic theology, and second, it directly or 

indirectly overshadowed other theories of faith. In this theory I seek to 

examine the approach and its characteristics by deploying the analytic-

comparative method, but I am mainly concerned with how it was received 

by Imami Shiite theologians in the fifth century AH (eleventh century CE). 

I argue that the deontological approach to faith was practically tied with 
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the tendency to �threats of divine punishment� (

�failure� (iḥbâṭ) of deeds. Imami theologians encountered the approach in 

three ways: it was endorsed by al-Shaykh al

adopted a virtue-based approach, and thus, modified the view. That is, he 

emphasized the knowledge or cognizance component of faith, seeing the 

�action� as an integral part of faith. Finally, the approach was rejected by 

Nawbakhtis and al-Sayyid al-Murtaḍâ, who believed that faith belonged to 

the category of confession or endorsement, although

the �failure� of deeds. 

Keywords 

Faith (îmân), the position between the two positions, virtue

to faith, postponement (irjâʾ) approach to faith, divisibility/indivisibility 

of faith. 
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reats of divine punishment� (waʿîd) and the belief in 

) of deeds. Imami theologians encountered the approach in 

Shaykh al-Ṣadûq; al-Shaykh al-Mufîd 

based approach, and thus, modified the view. That is, he 

knowledge or cognizance component of faith, seeing the 

�action� as an integral part of faith. Finally, the approach was rejected by 

â, who believed that faith belonged to 

the category of confession or endorsement, although they disagreed over 

), the position between the two positions, virtue-based approach 

) approach to faith, divisibility/indivisibility 
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                                                          � �
���qLOqm�¯L®ª¢X�r�±Ë��¶/¡�Vz¾±�«´ª��0Å³K�¶¡�V¸_�°½K�sK�-Vz¾±�«L¸OK�sK�È©Lk�,µr¾���³�µr¾P¡�¶O�¯L·L²¥�¬¾z�W

®·Ì�¯?��³�µr/¾P¡�V�/��¶¡�µqLO�°½K�qm�,n²X�r½pS�Kq�¬¾z�W�°½K�¶¡�¬·�È±Lz¡�0L¾±L[�-n²}LO�¶X�r½pS�Kq�¬¾z�W�°½K�L·
Èz�±�V���,µr¾����ÆXkK�,ÈPz±�L½�n±K�n²X}Km�r�±�� �
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È/�¬¾/z�W�q³?r/�¡r¾��³�q³?r/�¡�¶/O�Kq�µr¾P¡�¯L·L²¥�³�µr¾P¡�³�µr¾����n/±mr¡�,×r�/}K�

¯?�µL¥n½m�sK�q³?r�¡�¯L·L²¥�m´/O�t/¾c�¶/y�L·���,�´/ªl�¶/O�Kn/k�¶¾P/~W
�¯L±L®ªz��L®_K�LO�V�©Ll�³�{rPk�qm�³K�N½p¢W�L½�Knk�¯mr®}�,×r�}K�������,���

È�¬¾z�W�¶Xym�qL¸c�¶O�Kq�UL�L��¨½p¸©K�mr¡��¯?��rW�¶¡�ÈWL�L���L·
È/��/z��NPy�L·�m´/}�s³q�³�sL/®±�n/²±LË��µL/

¯?��rW�¶¡�ÈWL�L��³�VyK�µr¾���µL²¥�L·��V/yK�r�¡�¶±�L·
��,����������¯L/·L²¥�È/krO�,³K�µL¥n½m�sK�°½KrOL²O

È�r�¡�NPy�¶¢ªO�,n²¡�m´/}���¬/·�×mqK´/�qm
È/�×L/_�¯L/®½K�³�r�¡�isrO�qm�Kq�¯Lz±K�³�m´}��NP/y�µqK´/®·�,n/·m

L/®½K�¯?�³�mqKm�L/²�� /½�L/¸²W�¯L/®½K�V/yK� Þ6ÉL/O�¯
�,¯?��/PW�¶/O�¬/·�r/�¡�°½KrOL²O�r/�¡�¯?�³�mqKn/±�rX/~¾O�L/²�� /½

¶/±´¥�r�¡�¶±�°½KrOL²O��¯?�¨/OL��qm�¶/¡�¯L/®½K�¶/±�³�V/yK�¯´/¥
/z±K�¨½p/¸©K´OK�µL¥n/½m�sK�,f¾�´W�°½K�LOL�̄È/�r/�¡�³�¯L/®½K�V/¸_�sK�Kq�L·��¯K´/W

°D� �
ULPhXz��qLW� �
µr¾���µL²¥�N¢Wr� �

�yL�� �
r�L¡� �

�µr/¾P¡�¯L/·L²¥�sK�t/¾·rS�sK�V/yK�UqL/P��¯L/®½K�¶/¡�°/½K�r/O�n¾¡BW�LO�«L�±�,¨OL��qm
�,¨½p/¸©K´OK�,{mLX/yK��/½r�W�¶/O�VPz±�¯L®½K�sK�Èª�Kng�È�½r�W�,

n}LO�¶X�r¥��ª�W�n¾�³�¯?�¶O�¶¡�VyK�µr¾P¡�È·L²¥�,«L�±�µL¥n½m�sK���°¾/²d®·
mt±�LK�,n}LO�¶X�r¦±��ª�W�n¾�³�È·L²¥�¶O�VyK�°¢®�n}LO�µr¾P¡�Knk���N/WKr�,¶`¾X±�qm
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È/�¬¾/z�W�q³?r/�¡r¾��³�q³?r/�¡�¶/O�Kq�µr¾P¡�¯L·L²¥�³�µr¾P¡�³�µr¾��
�������,�������¯?�µL¥n½m�sK�q³?r�¡�¯L·L²¥
¬©L���¯L±L®ªz��L®_K�LO�V�©Ll�³�{rPk�qm�³K�N½p¢W�L½�Knk�¯mr®}
����������´OK�m´kÈ�¬¾z�W�¶Xym�qL¸c�¶O�Kq�UL�L��¨½p¸©K

È�r�¡�NPy�¯?��rW�¶¡�ÈWL�L��,m´}�È/��/z��NPy�L·
¯?��rW�¶¡�ÈWL�L��,¯L�q�¯?��rW�¶¡�ÈWL�L��³�VyK�µr¾���µL²¥�L·

¯L¾���¶±�³�ULPhXz�n²±L��,×r�}K�������,�

¥r_�sK�Kq�¯Lz±K�����¶±Ì�È�]qLk�¯L®½K�È�r�¡�NPy�¶¢ªO�,n²¡
È®±�r�¡�NPy�¶¡�È/�×L/_�¯L/®½K�³�r�¡�isrO�qm�Kq�¯Lz±K�³�m´}

È®±��z��m´}���,¨½p/¸©K´OK�µL¥n½m�sKL/®½K�¯?�³�mqKm�L/²�� /½�L/¸²W�¯L/®½K
�,×r�}K�������,����������,¯?��/PW�¶/O�¬/·�r/�¡�°½KrOL²O

VyK� Þ6ÉLO�r�¡�³�m´h_��¶/±´¥�r�¡�¶±�°½KrOL²O
VyK��/z±K�¨½p/¸©K´OK�µL¥n/½m�sK�,f¾�´W�°½K�LO
°½K��¶±´¥¶_qm�mr¡�×n²O�� 

� �
¯L®½K� �

� �
°¾X©t²®©K�°¾O�¶©t²� �

r�¡� �
� �

�µr/¾P¡�¯L/·L²¥�sK�t/¾·rS�sK�V/yK�UqL/P��¯L/®½K�¶/¡�°/½K�r/O�n¾¡BW�LO�«L�±�,¨OL��qm
�,×r�}K��������,������,¨½p/¸©K´OK�,{mLX/yK��/½r�W�¶/O�VPz±�¯L®½K�sK�Èª�Kng�È�½r�W�,

mr¡�¶IKqK��n}LO�¶X�r¥��ª�W�n¾�³�¯?�¶O�¶¡�VyK�µr¾P¡�È·L²¥�,«L�±�µL¥n½m�sK
mt±�LK�,n}LO�¶X�r¦±��ª�W�n¾�³�È·L²¥�¶O�VyK�°¢®
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^²S�±L¥Ì�z±KL�̄/PWr�¶/y�¶O�¨½p¸©K´OK�µL¥n½m�sK�L·Ì��r�L/¡�³�µr/¾P¡�µL/²¥�N/¢Wr�,°D/
�n}�¶XyL¡³r��± ��,×r�}K��������,������������� �

©tX�Ì�¶�¾�³�È�µm´~lO�µr¾���¯L·L²¥�¶¡�°½K�qm�n²cr·�Kr¥�¬·�n±´}��,n/±m´O�°ly
�L/O�,È¦X/z½L}�³��L�hX/yK�L/½�V/yK��/�©�³�¨��W�×³q�sK�|½L~lO�°½K�L½?�¶¡�°½K�qm

�0Æ\�-n±mr¡�Kn¾S�r�±��ÆXkK�r¦½n¢½��sK�t/¾·rS�L/O��/ª¢�V/}Km�µn/¾���È½LP_�Èª�´OK
¥È/�Kn¾S�Kq�¯?��L�hXyK�µr¾P¡�¯L·L²�r¾�/��¯L/·L²¥�sK�¶/¡�n/²¡Ë�¬/~c�³K��m´/}�È/}´S
�,×r�/}K��������,�����-�È©Lgqm�¶/c�³�¨½p¸©K´OK�¯K³r¾S�q³LO�¶O�¶¡��sK�t/¾·rS�,³K�m´/k�L/zO

È/�NPy�µr¾P¡�¯L·L²¥��n½L/~lPO�Kq�µr¾�/��¯L/·L²¥�¨/��W�×³q�sK�È©L/�W�×Kn/k�m´/}
�,×r�}K��������,������� �

´W�LOÈ�,�´��f¾�´W�¶O�¶_�¶�¾�³�mr¢½³q�×KrO�¬¾±K´W�È¥v½³�°½K�¯L®½K�¶O�¶±L½Kr¥��L/·
¬½qL®}rO�Kq�����È�¯L®½K�V¾·L�>t_�Kq�¨®���-n±Km����L/¸²W�r/�¡�°¾/²d®·�³�¯L/®½K�×KrO

È�mrOqL¡�³�L²�� ½��-nyL²}���È�¯L®½K�È·LPW�NPy�µr¾P¡�µL²¥�¶¡�VyK�n�X���³�m´/}
d®·�ÈkrO�µL¥n½m�sK�ÈXgÈ�r`²�r�¡�¶O�,]qK´k�¯´��³�-m´}����³K�µt¾¦±K�³�µL²¥�¨�L�

¶c�Kq�È�µn½mL±�LzO�mr¾¥��sK�µL²¥�,mr¢½³q�°½K��P��¯?��×L·q´Xym���±�¶¡�VyK�µL²¥�³q
VyK�È¸©K�� �

ʵ˨
ĢŒÝùŗ˨ʭŕã˨ŗę˨Ŕý˨ľŋĄĔŎĕĚÞŰ˨ĳŗŔŀŞ˨ùĚáŔőʭŰ˨ù˨Ŕýŏʭ˙Ű˨ ˨
|²¡K³�¶�¾�³�mr¢½³q�¶O�¯L®ª¢X�¶¡�È½L·�n/±mKm�¯L/~±�¶/±L½Kr¥¶/±´¥�³m�,�n/±K���mr/¢½³q

Vª¾���mr¢½³q�³�>L_qK�¶±L½Kr¥�� �

������mr¢½³q>L_qK�¯L®½K�¶O��

ÈX±?�¶�¾�³�tW��,È½Kr¥>L_qK�¶O�|½Kr¥��V/©Lkm�wL/yK�sK�¶/¡�È·L¥n/½m�È/²�½�-m´/O
È�qL¢±K�¯L®½K�qm�Kq�¨®��©´��sK�0LX¾·L�Kq�¯L®½K�³�mr¡Ì�È�×r¦½m�V/z±Km��/©´��°/½KÌ�

V�r��,r¦½m,�±LOs�qKr�KÈ,�µt¾?�L½�³��½n�W�¯?�sK�×K���´�k�³�VPh�È·L¥�¶¡�m´O�L·
È�µm³t�K�¯?�¶O�t¾±��n}� ±��,×r�}K������/��,�������������³�^/�±�qm�È±´¥L/±´¥�¨/K´�
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È�r�±�¶O��¯L/½´K�t/¾?r¾�hW�µL¦±�,sL�?�qm�¶¡�nyq
?�¶¡�¯LOs�̄È�qL®}�¶O�³m�¶_qm�n±³r¸}�Kq�L·��n/±mq³?

|²¡K³�,n²X}Km��L_�qm�Kq�È½L·mL�X±K�³�L·Ì��ÈÆyK
mq³?�L�n�°½K�n¾½BW�qm�¯K´W������¶/¡�°/½K�LO�]qK´k�rX~¾O
Lk�µ³r¥�L½�V¾z²_�,¶ª¾P��,¯Kn±Lk�qL�h±K�qm�Kq�V�Æk��gÈ/®±�È/���¶/¾ª��,n²X/z±Km�È©K´/

n}�]qK´k�sK�L·���,µr·s´OK������,�����-�����³�¶/J_r
�n²X/}Km�¶/±ÅL���V¡qL~�,n}� /±���,¯L/½r��_�����,

��-�-����r/¸c�sK�È/krOµ�X/z_rO�³�¬/¸�×L/·Ì�
È�~m�¯Æ¾��³�¯K´��,��n/±m´O�È©K´/�sK�¯L/}qnS�L/½�m´k��mq´/�qm

 /±�,¯Æ¾��mq´�qm��°/OK�È/O�,È/�Wr®©K�L/W��,����-����¬/¸�sK��°½r/W
�m´O�¯LyKrk�,«ÆyK�³r®ª��qm�¶J_r�×L·��,¯L/½r��_������,������¶/¡��n/¸�µqK´/®·

¶O�³�¯Kn±Lk�°½K��´�y�qm�³�m´O�¶¾K�V�Æk��|/�±�¯L¾yLP��¯n¾yq
��¬/¸_�¯´d®·�¶J_r�sK�×qL¾zO�/O°�¯K´�/�,�

,×r�/}K��������,������-��¶/¡�¨/¾©m�°/½K�¶/O�L/½´¥
m´/~±�¯L/²D�¯L/¾��¾/�PW�³�È½´_��/®·�¯L/®½K�¶/�¾²g´OKÌ�

¬·�¯L¦X}r��È�rOKrO�³�¤²y�Vz±Km��V/z·�È/�r��r¥K�³
�mqKn±�|�±�¯L®½K�«K´��³�V¾·L�qm�¶¡�VyK�¨®��qm� ±���,¶/�¾²g´OK�����/��,�����-������

µt¾¦±K�,È�L®X_K�n±m´O�¯L¾�qm�t¾±�È²½m�×L·���¯?r��qm�0Å³K
���0L/¾±L[��¶/O�¯L/·L²¥�¬¾/z�W�,n/}�µqL/}K�¶/¢±L²c

/O´±�¶/O�³�mq´/k�n/±´¾S�È½Kr¥n/¾�³�LO�¶©tX�Ì��³�µt/¾¦±K�,m´/k
�¨/½³BW�³�¯KqL/¢·L²¥�|½L/~lO�×Kr/O�V�L�}�¯´c�È½L·
�¯L/·L²¥�sK�t/¾·rS�L/O��/ª¢�¶/¡�°½K�¶O�È½LP_�Èª�´OK�q³LO�°¾²d®·�³�Kq?�°½K

�¬¢O´ª��È��¯L®½ÃK�¨kn½�L®©�³�L²®ªyA�K´©´��°¢©�³�K´²DW�UKr`g,����� � �
È�UL½K³q�³�UL½?�LO��qL�W�qm�×r�}K�¶¡�Kq�¶©tX��sK�×n½L���Vyr�×³q�¶/©tX��sK�Kq�³K�¶/¡�È½L/_�L/W�n/½m�¯Kmr/¥�

,×r�}K�qm�,n²¡�×t½q���������,�������n¾²¾PO�� �
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n±n½r�?�|�±�mr¢½³q�°½K�È¥n²©LO��È�r�±�¶O
µsLW�³�È©K´�¶O�Mr�r¾��¯L±L®ªz�?�¶¡�¯LOs
¯?��g�qm�³�È�K³q��¾�PW�³�¬ª��L·�|²¡K³�,n²X}Km
Vl¾¦±KrO��È�×mn�X�n·K´}�mq³?�L�n�°½K�n¾½BW�qm�¯K´W

Lk�µ³r¥�L½�V¾z²_�,¶ª¾P��,¯Kn±Lk�qL�h±K�qm�Kq�V�Æk��g
¯?�×qKt¾O�NPy�,°¾®·�³�n²X}Km�N��W�n}�]qK´k�sK�L·

«L¾��qm�È©K´�È²O�¶¾ª��¶¡�È½L·�È�¶¾K��n²X/}Km�¶/±ÅL���V¡qL~�,n}
������°½qs�-¯?�sK�xS�³��,M´¡������,{��-��

¬¸_�n²±L�¶J_r�°O�È�~m�¯Æ¾��³�¯K´��
 ±�,¬¸_��q´¢~�,������,����-� /±�,¯Æ¾��mq´�qm

µL¦½LS��m´O�¯LyKrk�,«ÆyK�³r®ª��qm�¶J_r�×L·
È²O�¶¾ª��«L¾��³�{q´}�¶O�³�¯Kn±Lk�°½K��´�y�qm�³�m´O�¶¾K

�n²X}Km�Èª�K�°½qs��,M´¡������,���-���-���
�n²X}Km�n¾¡BW�¯L®½K�×r½pSL±sL¾XK�rO� ±��,×r�/}K

½K×rWrO�×KrO�×t½³LXym�¯L®�m´/~±�¯L/²D�¯L/¾��¾/�PW�³�È½´_
¯L²D�Kq��³�¯KrPL¾S�¯L®½K�LO�ÈXg¬·�¯L¦X}r�

�mqKn±�|�±�¯L®½K�«K´��³�V¾·L�qm�¶¡�VyK�¨®��qm
t¾¦±K�°½K�rO�µ³Æ�Ë�ÈyL¾y����µt¾¦±K�,È�L®X_K

V/yK�µn/}�µmL¸±�t½L®W�¯L®½K�³�«ÆyK�°¾O-�

~½n±K�qm�µr¾P¡�³�µr¾��Ì�/O´±�¶/O�³�mq´/k�n/±´¾S�È½Kr¥n/¾�³�LO�¶©tX�
¯?�V�©Ll�×L²Or½s�µs´?�LO�L·��¨/½³BW�³�¯KqL/¢·L²¥�|½L/~lO�×Kr/O�V�L�}�¯´c�È½L·

¯?�n}�L·����¯L/·L²¥�sK�t/¾·rS�L/O��/ª¢�¶/¡�°½K�¶O�È½LP_�Èª�´OK�q³LO�°¾²d®·�³�Kq?�°½K
                                                          � �

���¬©�¨��L²?�MKr�ÁK�V©L���¬¢O´ª��È��¯L®½ÃK�¨kn½�L®©�³�L²®ªyA�K´©´��°¢©�³�K´²DW
���¸�È�UL½K³q�³�UL½?�LO��qL�W�qm�×r�}K�¶¡�Kq�¶©tX��sK�×n½L���Vyr

ÈS�Kq�×n½n_�ÈÆ¡�«L�±�V}Km�¯?�rO�³�m´®±�,×r�}K�qm�,n²¡�×t½q
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È/�Kn/¾S�Kq�¯?��L�hX/yK�µr¾P¡�µr¾�/��¯L/·L²¥�¶/¡�n/²¡��sK�×qL¾/zO�,m´/}�µm´/~lO�{K
Ly�n²cr·�¶¡�Kq�×r�}K�¶ª®_�sK�³�V}KmK³�V�©Ll�¶O�Kq�¯L®ª¢X�wqm�³K�mt/±�sKqm�¯L¾©

¶J_r�LO�´z®·�,m´O�¶Xk´?,���Kq��yL���µL/²¥�³��/z��r�L/k�¶/O��/yL��³�|±L®½K�¶O�°D
µr¾P¡�{K��mq³?�qL®/}�¶O���È/O�,×r�/}K�L/W��,������³�×qKmK³q�×³q�sK�µL/²¥�¶/¡�°/½K�r/¦�-
ÈgLOK�¨¸y�¶±�³�×r¥�×qL¦±K�/½L�Uq´/��°/½K�qm�¶/¡�n}LO�Ì�V/yK�r/�¡�,×r�/}K�������,� �

/���������-�¨½³BW�0L\©L[�V�©Ll�t¾±�¶©tX��È½Kr¥��n/¾¡BW�qm�Kq�¯?�ML/WsLO�¶¡�n}�t¾¦±KrO
È�UL½K³q�³�¯?r��r¾z�W�qm�V�©�¶O�¶�_Kr�rO�×r�}K��n/½m�¯K´/W� /±��°/OK�,�q´/�������,�� �

�������������³������È/®±�µKq�¯L/®½K�V¾·L�qm�Kq�¨®��¶J_r�¶¡�VyK�È²X�¥�,n/±mKm�L/K�
¬¡�Kq�¯?�¾®·KÈ®±�V�¯?�sK�×qL¾zO�³�n±mr®}��È·L/²¥�r/·�L·�µr¾�/��³�µr/¾P¡�sK�¬/�K���Kq

È�È�ªW��z���n±mr¡�,×r�/}K��������,��������n/¾½BW�qm�¶/�¾²g´OK�§ÅnX/yK�,¶/²¾s�°/½K�qm
È¢½�VyL½´¥�¯L®½K�³�«ÆyK�¯m´O��X�¥�¶OÌ��×L/²��¶/O�V�©�qm�«ÆyK�¶¡�VyK�Vyqm�,³K
¯Lr��L²��¶O�¯L®½K�³�VyK�×qKmrOÈ/�È¸©K�rK³K�¬¾ªzW�Èz¡�LK�,�½n�W�×��³K�sK�³�m´/}

È�V�L�K�n}LO�µmr¡�qKr�K�³��½n�W�¶¡�n²¡���×qKn²½m�°�LO�³�r·L��Kq�¯L®½K�³�«ÆyK�³K
È�È½Kn_�r¦½n¢½�sK�¶¡�n±Km��n±r½pSL±�ÈO�,×n²�r®y�LW�,������������� �

�����Vª¾���mr¢½³q�¯L®½K�¶O�¶±L½Kr¥��

P±�µr�L}K�³�¶J_r�����°½K¶�¾�³�¶O�¶¡�n±m´�n±mKm�¯L~±�|²¡K³�È½Kr¥���n/¾½LT±�×r½m
µ³r¥�¶¡�¶/©tX��³�]qK´k�sK�È½L·�/½r�±�¨½n/�W�sK�r½t¥L/±��/ªXl�¨/½Åm�¶/OÌ��|½´/k

n±n}��½r�±�qm�×r¦±sLO�¶O�Kq�]qK´k�ÈkrO�¶d±?Ì�È/�¶/¡�m´/O�°/½K�V}KmK³�¯L}��n/±n½m
È�µL²¥�¶¡�n²Xz¾±�¯Kr�L¡�����°½K�¶c�¶¢ªO�,n²²¡�L²¥�LzOqL¢·,�¬/·�sK�¶/�r��×K��m´/k�×L/·

¯?��r��¶¡�VyL·Ì�È/�qL®/}�¶O�¶¾_L±�n/±mq³?��È/�¶/¡�V/y³q�°/½K�sK��sK�È/·³r¥�¬¾/²¾O
                                                          � �

���¶½r�±�¶¡�VyK�µmr¡�f½r�W�×r�}K�qLOqm�{KË�©L��°¾zh©K´OK�sK�Kq�¯L®½KÈh��¶J_r�¯L®ª¢X�sK���µmr¡�wLPX�K
�VyK�°OK�,�q´���������,������� �

���VyK�µmr¡��½r�W�¶±´¥�³m�Kq�¯L®½K�{qL[?�qm�×r�}K������¯L®½K�¨®��³�§´���VyK��,×r�/}K��������,�����-
����¯L®½K�Knk�¶O��½n�W���VyK�ÈO�,×r�}K�LW��,�������� �
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×K�È�µr¾P¡�µL²¥�N¢Wr�¯L}m´k�×L·��³K�n/}
V®�±�r�¡�×L²��¶O�r¦�,n±mr®}�?�Kn/k�¶¡�n±m´O�n�X��³q�°¾®·�sK�³�̄�L/·

È�V~¸O�¨kKm�xTy�³�MKp��¬²¸_�|W?�r¾��qm�Kq�n²¡��,×mKn/�O��������,�������¶¾/�LOK
�n/±n±K´k�V/®�±�r�L/¡�,n/²¡�µr¾P¡�µL²¥�¶¡�Kq�È®ªz�r·�³�n±mrXz¥�Kq�V®�±�r�¡

/��±�,V/®�±�r�¡�³�m´h_�r�¡�¶O�r�¡�¬¾z�W�LOÌ��È/²�½�¯?�¨/OL�
m´/}��� Þ6É�¯L/®½K�³� Þ6ÉL/O�¯L/®½K���,�/�³�°/½K�L/O

,VyK�r�¡�¨OL��qm�³�¨®��j²y�sK�0LX¾·L�¯L®½K�n²cr·�LK��Kn/k�qL/¢±K�×³q�sK�×r�¡�r·
n¾L±�°D�Kq�qL¢·L²¥�¯K´W��¶/�¾�³�sK�¶¡�¶©tX��sK�¶Xym�¯?�¨¾©m��È/½Kr¥

��©L/l�µr¾�/��³�µr/¾P¡�¶/O�¯L/·L²¥�¬¾/z�W�L/O�L·
�µr¾�/����m´/O�¶X/ym�°/½K�sK�È� 3́ /4��«L/~·���¶/O

È��r��¶±´¥�°½K�¯L·L²¥�°¾O�³K�,¯KqL¦±�¯?�sK�È/krO�¶¡�V}Kp¥��NP/y�L/·
UL/¡s�³�sL/®±��r/W�n/²±L�r/¦½m�ÈkrO�³�n±´},��qL®/}�¶/O��/z��0L�r/�

eL/P�µL²¥�ML¢WqK�qm��ª¢��°/½K�qm�¶/¡�n/}LO�¯?�°X/z±Km
,×r�}K��������,��������Kq�¯L/®½K�³K�,wL/yK�°¾/®·�rO

q� Þ6É�¯L/®½K�³�r/�¡�¨OL��qm�Kq� Þ6ÉLO�¯L®½K�³�mr¡�¬¾z�W� Þ6É�¯L®½K�³� Þ6ÉLO�¯L®½K�¶O�¨/OL��qm�K
z±K�NWKr�,È�´��«L~·�µL¥n½m�sK�°½KrOL²OL�̄�sK�L·

� Þ6É�³� Þ6ÉLO�°D� �
� Þ6É�°D�r¾�� Þ6ÉLO�°D���yL�� Þ6ÉLO�°D� �
�r�L¡� �

� Þ6ÉL/O�¯L®½K�¶±�³� Þ6É�¯L®½K�>t_�LK�,V���UqL/P��¶/O
�L¸²W��z��,«´y�UqLP��¶O�³�-¶±� Þ6É�¯L®½K�sK�LK�,VyK�r½pS
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¶½n`±�«L±�¶O�]qK´k,�¬·�sK�Èz¡�r¥K�¶�r��×K
È®±�r�L¡�Kq�V®�±�r�¡�×L²��¶O�r¦�,n±mr®}

È�V~¸O�¨kKm�xTy�³�MKp��¬²¸_�|W?�r¾��qm�Kq
²KmÌ��n/±n±K´k�V/®�±�r�L/¡�,n/²¡�µr¾P¡�µL²¥�¶¡�Kq�È®ªz�r·�³�n±mrXz¥�Kq�V®�±�r�¡

�,×r�}K��������,�������/��±�,V/®�±�r�¡�³�m´h_�r�¡�¶O�r�¡�¬¾z�W�LO
µK´k�t¾±�¯L®½K�kL±È�¬¾z�W�¬z��³m�¶O�µK´�m´/}

,VyK�r�¡�¨OL��qm�³�¨®��j²y�sK�0LX¾·L�¯L®½K�n²cr·
È�xS�-Vz¾±�n¾L±�°D�Kq�qL¢·L²¥�¯K´W

Vz¾±�«´ª��n±n±Kmr¥�×³q���0Kr·L��¯?���©L/l�µr¾�/��³�µr/¾P¡�¶/O�¯L/·L²¥�¬¾/z�W�L/O�L·
Èz�±�LO�L½�n±m´O��V�/��°Xz±Km�µr/¾P¡���³�
¶�r��{qKt¥�È��r��¶±´¥�°½K�¯L·L²¥�°¾O�³K�,¯KqL¦±

È�Knk�¶O�r�¡�UL/¡s�³�sL/®±��r/W�n/²±L�r/¦½m�ÈkrO�³�n±´}
È�t¾¦±K�¶¡�°½K�r¦�,n²½?Ë�eL/P�µL²¥�ML¢WqK�qm��ª¢

Uq´�,�¶O�Knk�¶O�r�¡�È�qL®}��n½?�,×r�}K

q� Þ6É�¯L/®½K�³�r/�¡�¨OL��qm�Kq� Þ6ÉLO�¯L®½K�³�mr¡�¬¾z�W� Þ6É�¯L®½K�³� Þ6ÉLO�¯L®½K�¶O
�mrO�qL¡�¶O��z��,×r�/}K��������,�������z±K�NWKr�,È�´��«L~·�µL¥n½m�sK�°½KrOL²O

VyK�°¾²c�r�¡�³�¯L®½K�V¸_� 

 

¯L®½K� �
©t²º�°¾X©t²®©K�°¾O� �� Þ6É�°D�r¾�� Þ6ÉLO�°D

r�¡� �
� �

yK�¯L®½K�>t_�¨®��,µL¥n½m�°½K��P�� Þ6ÉL/O�¯L®½K�¶±�³� Þ6É�¯L®½K�>t_�LK�,V
È½Kn_� Þ6ÉLO�¯L®½K�sK�¨®��,r¦½m��L¸²W��z��,«´y�UqLP��¶O�³�-¶±� Þ6É�¯L®½K�sK�LK�,VyK�r½pS

mqKm�mL�W� Þ6É�¯L®½K�LO�� �
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È/�,n/}�µmKm�¶/¡�Èh¾/�´W�LO�Vª¾/���mr/¢½³q�¬¾±K´/W��°/½K�L/O�Kq�¯L/®½K�¶/O�¶/±L½Kr¥
È¥v½³�¬¾yL²~O�L·������°¾O��r/��V®�±�r�¡�³�m´h_�r�¡�°¾²d®·�³� Þ6É�¯L®½K�³� Þ6ÉLO�¯L®½K
�-Vz·����-VyK� Þ6É�¯L®½K�V¾·L�>t_�¨®����È�V®�±�r�¡�NPy�L¸²W��z���-x/O�³�m´}

���mqKm�|�±�µt¾¦±K�,È²½m��¾ª¢W�³�È�ÆkK�¨®��{sqK�qm��`¾X±Ì��mr/¢½³q�°/½K�È/��²
´O�qKmL�³�¯?�¶O�qn�c�¯L®ª¢X�Vz¾±�«´ª��¶XP©K�¶¡¯?sK�µL²¥�¶¡�VyK�°½K�,n±m��µL/²¥�³q

�È/¸©K�×L·q´X/ym�sK�V/�L�K�¶/O�Kq�¯L/z±K�¶¡�ÈyL²}qn��³�×qKt¥r¢}�xg�LO�¶¡�VyK
ÈKr��mqKm��qL�W�,n±K´k�� �

ʶ˨
ŔŞŎʭŎù˨˫ʭáĖŰĕ˨ěù˨ŏʭ˙Űù˨ ˨

È®½n��qL/Oqm�¶/¾LK�µL¥n/½m�sK�¶/¡�È}qKt¥�°½rWË��×r�/}K�°/zh©K´OK�sK�,¬/½qKm�¯L/®½K� �
�qm�Ǉ�ǀɕɕƽʮƊʫŤ�ŬʭťƲƽǀɕƺƨƓƾƹŤ�ƫʮůžŤ�/z�qm�Kq�¶/¾LK�¶/¡�V/yKJªÌ��r/�¡�³�¯L/®½K� �

È�¬¾z�W�µ³r¥�¶y�¶O�n/²¡��¯?�L/O�V/½r\¡K�¶/¡�V/zl±�µ³r/¥��¶/O�qKr/�K�,m´/O�L/·��,Kn/k� �
¯?�×´y�sK�¶¡�×t¾c�r·�³�«LK�,³K�rPL¾S�VyL·���¶/O�¯L/®½K�n/}LO�V/�r��×³q�sK�r¥K�Kq

È/�qL®}�È/�«Æ/yK�Kq�¯?�¶/±r¥³�,n/±mq³?��n/±n±K´k�/}K,×r���������,�������«³m�µ³r/¥� �
X�¥�¶O�¶¡Ì�¬·�³�rkBX�,×r�}K�°OK�sK��l~�q´��¶O�³K�³�n±m´O�³K�LO�r���¶/½³rP_����sK

¶�¾//}�¯L//¾©tX��µn//}���È//�«L//±��Kq�r//�¡�³�UL//�L���//¾®_�Kq�¯L//®½K�¶//©tX��¯´//d®·�,mr//O� �
È��½r�W�È�L���¾®_�¯?�n/²±L®·�³�n±mr¡��n/±m´O�Kr¥n/¾�³�L/·�,×r�/}K��������,������

È/ª��¯KqKn/�r��,«´y�µ³r¥�°/O��³�qKr/�K�,V/�r���´/®`�r/O�Kq�¯L/®½K�¶/¡�n/±m´O�¬\/¾� �
È��Æ�K�UL�L��r¦½m�®·�x¡�r·�¶¡�n±m´O�n�X��³�n±mr¡Ì��r¦½n/¢½�L/O�Kq�Kt/_K�°/½K

¶//�½r��x//¡�r//·�³�V//yK�¨//L¡�|±L//®½K�,n//²¡��//®_��¯³n//O�Kq�È//¸©K��½Kr//��sK�×K� �
//yK�¨//·K�sK�n//²cr·�,n//²¡��r//W�qL//¢±K�³�n//h_YqK�³�³K�L//O�]K³msK�³�V//yK�«Æ��¯mr//O� �

È//�µn//¾L±��//yL��,V//yK�t½L//_�³K�sK�m´//}�³��°D//�¶//±�,×r�//}K��������,��������//¾P�W�L//O
È¥v½³�¶y�×L·mr¢½³q�×KrO�¶¡�È½L·�È�,¬½mr®}rO�¯L®½K�¶O�¶±L¥��¶/y�¶/¡�¬¾OL½qm�¬¾±K´W
½r�±Ì��,N¾WrW�¶O�µn}mL½>L_qK¶�¾�³�,�Vª¾���³�Kr¥�n²Xz·�Kr¥��� �
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V/yK��³n/��j¾}� 5̄ ?�sK�,¬¾²¡�mL½�¯?�sK�¬¾±K´W����wL/yK�r/O�³K
Ņ�L�q�«LK�³ņ�,N/¾WrW�¶O�Kq�¯L®½K�,��qKr/�K
¯L¡qÁLO�¨®��³�Nª�©LO���,�³n��j¾}�������,�����-�³n/��j¾},������,

��,����-�³n///��j¾///},��������,�������³�///�r�º�
qKr�K�³����©��¯L¡qÁLO�¨®��³�¯Lzª©LO�eqK´`©LO���

È/��½r�W�n/²¡���j¾/}�µL¥n/½m�sK�ÈgqK´/_�¨/®�
r·�sK�t¾·rS�³�V±LK�×KmK�sK�VyK�UqLP���³n��µr/¾P¡�µL/²¥��×K�,�³n/��j¾/}�����]�,���,

�V/yK�È/¸©K��½Kr/��×KmK�,V/±LK�×KmK�sK�³K�mKr�,
¶½t`W�¯L®½K�,�³n��j¾}�q³LO�¶O��V/yK�r½pSL±�,�³n/��j¾/}�

mqKm�È±L/s�«n/�W�¯?�rO�«ÆyK�³��°½KrOL/²O,�K�r/¥K�L/½�µr/¾P¡�µL/²¥�È/z¡�s
È�]qLk�¯L®½K��³K�rO�r¦½m�³�m´}�°D��È®±��Æ�K�m´}���

�r/¦�-mmr/¥�°D/�µqLO³m�³�n²¡�qL��XyK�³�¶O´W�¶¡�°½K�LW
�³�¯L/®½K�sK�¶/¡�m´/}� /½mt±�¯?�¶/O�³�n/±KnO�§Æ/g�Kq�ÈKrg�L½�«Krg�Kq�È©Æg�¶¡�°½K

�����/��,�����������/½r�±�,r/½s�qKm´/®±Ì��j¾/}

°D� �
¬ªz� �
r�L¡� �

½r�±�qm��³n��j¾}�¶cr¥�¶¡�nyqÌ�t¾¦±K�¶O�|½´k�¯L®½KË��L²X�K�qL¢·L²¥

�¨/�±�|½´k�qL[?�qm�¶¡�ÈWL½K³q�¯´®��¶O�³K�¶¡�VyK��r�
�qm��³n/��j¾/}�¶/¡�Kq�ÈWL/½K³q�V/yK�È�L¡ŬŤƀťƨƲůƢʭŤ��³
¯?�×³m�r/·�¶/¡�¬¾²¡�¶z½L��r¦½n¢½�LO�,n±K�µs´/?�L/·��×L/·

È/�r/PX��0LWn/�L��¶/¡�ÈWL/½K³q�¶/O�,n/±r¦½n¢½�¨OL���,n²X/z±Km
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½r�±Ì�È�¶¡�×r¦½m�V/yK��³n/��j¾}� 5̄ ?�sK�,¬¾²¡�mL½�¯?�sK�¬¾±K´W
×L_rO�UL½K³q�«ÆyK�ÈKr¥�rPL¾S�sK�µn±LŅ
�r��,¯Lzª©LOº��n����¯L¡qÁLO�¨®��³�Nª�©LO

]��///��,���������-///��j¾///}�³n,�����]�,����,

¯L²`©LO��Nª�©LO�n����r�º�Nª�©LO��qKr�K�³
�,�³n��j¾}�����]�,�����,����������È/��½r�W

r·�sK�t¾·rS�³�V±LK�×KmK�sK�VyK�UqLP���³n�
��������²½r��¶OÌ��qm�³K�°lyƷťƨƓſƹŤ�V/yK�È/¸©K��½Kr/��×KmK�,V/±LK�×KmK�sK�³K�mKr�,
�,�³n/��j¾}������,]���,�������¶½t`W�¯L®½K�,�³n��j¾}�q³LO�¶O

������,�������mqKm�È±L/s�«n/�W�¯?�rO�«ÆyK�³
µr¾���¥r_�sK�,n±tO�ry�×KÌ�È�]qLk�¯L®½K

VyK�¬ªz�¯L²d®·�n²cr·����r/¦�-mmr/¥�°D/�µqLO³m�³�n²¡�qL��XyK�³�¶O´W�¶¡�°½K�LW
�³�¯L/®½K�sK�¶/¡�m´/}� /½mt±�¯?�¶/O�³�n/±KnO�§Æ/g�Kq�ÈKrg�L½�«Krg�Kq�È©Æg�¶¡�°½K

ÆyKÈ�]qLk�³m�r·�«��m´/}�,�³n/��j¾/}�����

È�|½L®±�Kq��³n��n·m�� �
� �

°D
¬ªz
r�L¡

È�r�±�¶O�½r�±�qm��³n��j¾}�¶cr¥�¶¡�nyq
                                                          � �

���¶½r�±�°½K�mL²yK��K�wLyK�rO�,�³n��j¾}�¶O|¾S�°½��¨/�±�|½´k�qL[?�qm�¶¡�ÈWL½K³q�¯´®��¶O�³K�¶¡�VyK��r�
V}Km�mL�X�K�,VyK�µmr¡��|¾S�°½K�n¾½BW�qm��r�,��qm��³n/��j¾/}�¶/¡�Kq�ÈWL/½K³q�V/yK�È�L¡

�qm�n¾��j¾}ɕƽťƽʫŤ�ŬŤƀťƲůƢŤ�ŹɕŻƓŮū�µmr¡�¨�±�¯?�×³m�r/·�¶/¡�¬¾²¡�¶z½L��r¦½n¢½�LO�,n±K
×mL�X�K�¶c�¶¡�Kq�|½´k�n¾½BW�mq´���±�qm�LzOÌ�È/�r/PX��0LWn/�L��¶/¡�ÈWL/½K³q�¶/O�,n/±r¦½n¢½�¨OL�
È�n²Xz�n²²¡� 

������O�°�¶��O�¯L®½ÃL���� �
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È½Kn_�>t_�Kq�¨®��¯´c�,VyK�µmr¡�È�¯L®½K�r½pSL±�È®±�,n±Km��°¾O�n±K´W� Þ6É�³� Þ6ÉL/O�¯L®½K
n/±K´lO�°D/�Kq�qL¢·L²¥�³�mqKp¦O��r��V®�±�³�m´h_�r�¡�°¾O�,¨OL��qm�³���°/½K�r/¥K

Èª��,n}LO�Vyqm�¨¾ªhW��È/}qKt¥�¶/¡�°½K�´¥�,n}LO�¶X}Km�q³LO��LPgK�¶O�³K�n½LO�µn�L�©K
¬½qKn/±�qL/¾XkK�qm�¯?�mq�L½�n¾½BW�qm���,¯L/®½K�¶/O��³n/��j¾/}�mr/¢½³q�,�/�³�°/½K�L/O

¶�¾�³�¥VyK�¶±L½Kr��� �
Vz¾±�°}³q�µr¾���³�µr¾P¡�µL²¥�sK��³n��j¾}�q´�W-��¯L/·L²¥�¬¾z�W�n¾��j¾}�LK

�¶O�Kq�µr¾���³�µr¾P¡�¶O�§KtX�K�³�n¾�³�¨·K��È�VPz±��n·m�,n/¾��j¾}�������/��,���������
È/�ÈP/z±�Kq�µr/¾P¡�³�µr¾�/��V���Èy´��j¾}�³�È�Wr�n¾y�°¾²d®·�³�³K�m´k��n/²±Km

�,n¾��j¾}���������,������,È�Wr�n¾y�-���������,��������,È/y´��j¾}�-�������,�����j¾/}�-

,Èy´���������,�������È�¯L®½K�sK�¬�K�Kq�«ÆyK�t¾±�n¾��j¾}��n±Km�,n¾��j¾}��������,�����
È�qL®}�¶O�¬ªz�,n}LO�qKr�K�³�V�r��¨·K�¶¡�Kq�×qL¢·L²¥�,wLyK�°¾®·�rO�³��¶¡�mq³?

¶O�µr¾P¡�µL²¥�r�Lk�VyK��yL��{K��/®·�¶O�Kq�r�±�°½K�³KÌ�È/�VP/z±�¶/¾LK��È/krO�³�n/·m
¯?�LO�Kq�¶J_r�¶ª®_sK�¬/·�L·�È/�µn/¾����n/±K´k�,n/¾��j¾/}�������/��,����������qm�¶/d±?

¶�r��{qKt¥�È�°D�Kq�Èz¡�°¾²c�¶J_r�¶¡�VyK�°½K�µn}�r¡o�¯KqL¦±�n/±n¾L±,���L/K
¶O�n¾��j¾}�°ly�°½K�O�mqKm�V©Åm�È²}³q�|/�±�«Æ/yK�qm�¨/®��³K�µL¥n½m�sK�¶¡�°½K�r

mqKn±,�ÈO�¬·�¯L®½K�qm�L½?�LK��sK�×r/¦½m�×L_�qm�n¾��j¾}�.VyK�r¾[BWŬʭťƨƲƾƹŤ�ƸƨŢŤǇŤ�
È�n½´¥���³�Kn/k�¶O�|±L®½K�V¸_�sK�,n²¡�µr¾P¡�µL²¥�¶¡�qKr�K�³�V�r��¨·K�sK�x¡�r·

È�qL®}�¶O�°D�,µmq³?�Knk�mt±�sK�³K�¶d±?�³�rPL¾S�K�³�n½?µr/¾P¡�µL/²¥�V¸_�s��¶/¡�×K
�yL��,µmr¡��¶O�°½KrOL²O�È��yL��¶±�Kq�³K�,�ª��q´��°D�¶±�³�n¾L±�¯K´W���Kq�r/�±�°/½K�³K

®·�¶OÌ�È/�VP/z±�¶/¾LK�¯L/®ª¢X�¶/O�,n/·m��qL®/}�¶/O�°D/�Kq��/yL��¶/¡�¯L/¾XlO´±�t/_
È��n±mq³?�,n¾��j¾}��������,������È�Kq�¶X¢±�n²c�,°ly�°½K�sK�}KmrO�¯K´Wmr¡�V���0Å³K

¶/�©D�sK�qKr�K�³�V�r��,n¾��j¾}�µL¥n½m�sK��L/O�n/¾��j¾/}�0L/¾±L[�-n/²±L®½K�×L/·�°D/��
                                                          � �

���È�qL¡�¶O�r�¡�¨OL��qm�Kq�¯L®½K�¶J_r�¶¡�n}LO�°½K�V½K³q��ÆXkK�°½K�Vª��n½L}��n/¾��j¾/}�LK�,xO�³�n±mrO
ÆyK�«´¸��¶y�LOV}Km�qL¡�³�ry�r�¡�³�¯L®½K�,«�� �
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//©tX��sK�,¯KqL//¢·L²¥�sK�¶X//ym�°//½K�°XkL²//}Ì�¶//�¾�³��0L//\©L[�-V//yK�µn//½t¥�×q³m�Kr//¥
µmr¢±�µr¾P¡�µL²¥�¶¡�Kq�qKr�K�³�V�r��¨·K�sK�È±Lz¡�n½LO�³K�µn�L�©K��b¾/·�¯³n/O�,n±K

ÈO�¯L®½K�qm�¨®��,Uq´��°½K�qm��r¾[B/W�³�V/z¾±�r¾[B/W
È�q³m��l}�sK�Kq�ÈO�Kq�³K�³�n²¡��È�r/}�³�n¾��b¾·

�µL¥n/½m�sK�¯L/®½K�¶¡�n}LP±��Kt¥�L�mK�°½K�n½L}�°½KrOL²O
¨®��³�qKr�K�,V�r����³�V/¾®·K�sK�>t/_�¶/y�°/½K�L½?�LK

V�n/O�n/¾��j¾}�.n±qKmq´krO�¯Lz¢½�qLPX�K��V/yK�µmr/¡�r/¾�¢W�Kq�¯KqKp/¥�,n/¾��j¾/}�

�¶/O�Kq�È/²½m�×L/·q³LO�³�mqKm�È/X�r��n/�O�rX/~¾O
r�L²��sK�³K�¶¡�¬¾±tO�wng�¬¾±K´W�¶y�±L¥Ì��¨/�K�Kq�V/�r��,µn}mL½

È/��yL��°D�Kq�qKr�K�³�V�r��¨·K�¯KqL¢·L²¥�³K�¶¡�°½K�sK�°¾²d®·��,n/±Km
¶/�©D�r/¦½m�sK�¨®��,³K�µL¥n½m�sK�¶¡�n½?�È½Kn/_�,¯L/®½K�×L/·�V/yK�r½p/S��
½r�±�LO�n¾��j¾}Ì�yK�°½K��³n��j¾}�j¾}�¶¡�V

È�r½pS�Vª¾���mr¢½³q�³�n±Km�mqKm�¯L®½K�¶O�¶±L½Kr¥��
mKm�¯L~±�r½s�qKm´®±�N©L��qm�¯K´W� 

Èª���Æ�ÅK� �
�yL�� �

��������� �

¯?��³�q´¸//~�¯Kn//±Lk�,V//yK�µmr//¡�µqL//}K�L//·
¨¾�L®yK�¨¸y´OK�È²�½�L·�°O�°/zg�n/®h´OK�³�Èª��
n±qKmq´krO�È½KtzO�V¾®·K�sK�¶¾LK�«Æ¡�j½qLW�qm�Èy´��¯L¾XlO´±�¶¡�°½K�sK,���yL�

¯?�µL¥n½m�sK�¶¡�n½?��È½L_�¯L®½K�V�¾�g�qm�¨®��L·
¯?�,n/¾��j¾}�{qKt¥�¶O�rW���L�hX/yK�È/Xg�³�Kn/k�sK�V/�L�K�L/·

�×L·qL¡�{KmLS�¯Kr�L¡�n±m´O�n�X��¶¡�°½K�t_�,n²Xz±Km
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//©tX��sK�,¯KqL//¢·L²¥�sK�¶X//ym�°//½K�°XkL²//}
Èª��µmr¢±�µr¾P¡�µL²¥�¶¡�Kq�qKr�K�³�V�r��¨·K�sK�È±Lz¡�n½LO�³K�µn�L�©K
×n¾��¶O�³�nL²O�°D�,�ª��q´���ÈO�¯L®½K�qm�¨®��,Uq´��°½K�qm

�¯K´²��¶¡�VyK�°½K�¬·�¯?��yL���È�q³m��l}�sK�Kq
�¯K´²��qK³Kty�°D��È�msLy���µL¥n/½m�sK�¯L/®½K�¶¡�n}LP±��Kt¥�L�mK�°½K�n½L}�°½KrOL²O

>t_�¶y�×KqKm�n¾��j¾}�VyK��¨®��³�qKr�K�,V�r�
V�n/O�n/¾��j¾}�.n±qKmq´krO�¯Lz¢½�qLPX�K

�������,������V�n/O�¶¡�¬½r½pTO�r¥K,��¶/O�Kq�È/²½m�×L/·q³LO�³�mqKm�È/X�r��n/�O�rX/~¾O
È�|©Lc�È�,n~¡�r�L²��sK�³K�¶¡�¬¾±tO�wng�¬¾±K´W

È�Vz±Km��È/��yL��°D�Kq�qKr�K�³�V�r��¨·K�¯KqL¢·L²¥�³K�¶¡�°½K�sK�°¾²d®·
È�rO�°¾²c�¶/�©D�r/¦½m�sK�¨®��,³K�µL¥n½m�sK�¶¡�n½?

U³L�W�sK�È¢½�°½KrOL²O�½r�±�¬¸�×L·Ì�½r�±�LO�n¾��j¾}
¯L¢K�Kq�¯L®½K�sK�¨®��È½Kn_�n¾��È�r½pS

È�Kq�³K�µL¥n½m�mKm�¯L~±�r½s�qKm´®±�N©L��qm�¯K´W
� �

°D� �

r�L¡� �
� �

//½r�±�¶//O�n//¾��j¾//}�¶//¡�¯L//¾XlO´±Ì�¯?
¬ª¢X�¯?�sK�°W�³m�¶¡�n±m´O�×q³rS�¨¾�L®yK�¨¸y´OK�È²�½�L·

°O�n±qKmq´krO�È½KtzO�V¾®·K�sK�¶¾LK�«Æ¡�j½qLW�qm�Èy´
È�°D�Kq�¶O�n±n±K´k�ÈrO�e´�³�¯?�µL¥n½m�sK�¶¡�n½?

mqKn±-�ÅLO�°½K�sK�¶¢ªO¯?�,n/¾��j¾}�{qKt¥�¶O�rW
È®±�¯L²D�qL�h±K�qm�Kq�{KmLS��×L·qL¡�{KmLS�¯Kr�L¡�n±m´O�n�X��¶¡�°½K�t_�,n²Xz±Km
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È�V�L½qm�L¾±m�°¾®·�qm�Kq�m´k� ¾±��n²²¡�,n¾��j¾}��������,�������Kq�¯L/·L²¥�¯L/¾XlO´±
È�¬¾z�W�µr¾P¡�³�µr¾���¶O��n±mr¡��j¾},n¾��������/��,��������n²X/}Km�q³L/O��L/PgK�¶/O�,

�,n¾��j¾}��������,�����Vym�³��sK�¶/¢ªO�,¨/��W�×³q�sK�¶±�Kq�n±³Knk�§L��K�sK�È~lO�¬¡
È�È�g�×KmK�MLO�V/yK�µmr/¡�Kn/¾S�³K�rO�¯Lz±K�¶¡�n²Xz±Km-��³�¯KrPL/¾S�¯n/½t¥rO�n/²±L

�VLK�³�U´P±�«L��¶O�¯LLK�,n/¾��j¾}�������/��,����������{qKt/¥�¶/O�,r/¦½m�×´/y�sK
�¶/O�rK�,×qKr��K�¶c�³�n}LO�ÈOLzX¡K�¶c�Knk�VkL²}�¶¡�n±m´O�n�X��¯L¾XlO´±�,×r�}K

¶O�¯?�b¾·��Vz¾±�K³q�¶_³�,×r�}K��������,�������-V/yK�µmr/¡�r/K�¯L/®½K�¶O�¯?r��qm�Knk
È�«´ª��xS�Vz¾±�¬·�V�r��¶©´��sK�¯L¾XlO´±�µL¥n½m�sK�¯L®½K�¶¡�m´}��²O�n/½LO�°½KrOL

¯?�¶¡�V�r¥�¶`¾X±�È�È±LOs�qKr�K�0L�r��Kq�¯L®½K�L·�n²Xz±Km���mr¢½³q�°½K>L_qK��¯L/®½K�¶/O
Kq,�È�µn·L~�t¾±�³K�¯Kr¢�®·�³�È�Wr�n¾y�×Kq?�qm�L�¬¾²¡��� �

ÈPª���½n�W�Kq�¯L®½K�È�Wr�n¾y�È��½r�W�È±LOs�¶±�³�¶½r�±�³�n²¡��L/O�´/z®·�Kq�{K
È��¾�´W�¶J_r�µL¥n½m�²¡n��,È�Wr�n¾y���������,��������,È/y´��j¾}�-�������,�������

�VyK�V�r��³�¬ª��¯L®·�ÈPª���½n�W�,³K��½r�W��P���,È�Wr�n¾y�������,�������r/¥K�³
È�µn±K´k�ÈPª��m´},��¶/±�,V/yK�N/ª��¨���,U´¸}�³�µmKqK�¯´d®·�¶¡�VyK�¨¾©m�°½K�¶O

�eqK´_��,È/�Wr�n¾y�������,��������W�,È�Wr�n¾y�×LX/yKq�qm�Kq�¯L/®½K�sK�|½´k��½r
È�ÈOL½sqK�¶®ª¡�°½K�×´�©�×L²��n²¡���,n}LO��½n�W�j²y�sK�¯L®½K�r¥K�,³K�§ÅnXyK�rO�L²O

È�«sÅ�×´/�©�×L²��sK��kK�È½L²��qm�È²½m�eÆ��K�qm�µuK³�°½K�¶¡�n½?��qL/¡�¶/O�{K
È�«sÅ�,n}LO��½n�W�sK�r¾��r¥K�³�n}LO�¶X�q�×L²��sK�¯L®½K�¶¡�n½?�×´�©��×L/²��¶/O�{K

È©Lgqm�,n}LO�µn}�¨�±�È�r}��V/yK�¨/�±�sK�rWqK³Kt/y��¾�lW�¶¡�,È/�Wr�n¾/y�������,

�������������È®±�rX~¾O�L²�� ½�r�¡�×KrO�³K��VyK�m´h_�r�¡�¯?�³�nyL²}�,È�Wr�n¾y�

�������,��������eÆ��K�³K�V®�±�r�¡��V/®�±�r/¢²�È/ª��yL��¶¡�¨¾©m�°½K�¶O�Kq��×L/·
Vz¾±�KnkÈ�mq�,��n²¡�,È/�Wr�n¾y��������,��������V/®�±�r/�¡�V¾/���r/¥K�,µ³Æ/��¶O

È©Lgqm�,n}LO�V®�±�r¢}�V�L�K�n½LO�,n}LO�¬¾��W�³�ÈPª���KrX�K�r¢}�¶¡�¶/O�t/¾?��³�V/®�±
¶O�¯LOs�È®±��Æ�K�ÈgqK´_�UL�L��rO�³�VyK�¯?�¯mq³?��m´/}�,È/y´��j¾/}�������,�������

¶`¾X±��rO�¶½r�±�°½K�sK�¶¡�×KÈ�È/�n/¾½BW�È�Wr�n¾y�³�n½?���/yL��¶/¡�V/yK�°/½K�,n/²¡
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�VyK�¨L¡�|±L®½K�¶¢ªO�,VyK�°D�L¸²W�,È�Wr�n¾y���������,������������,³K�r/�±�¶/O
È/O�,n/±K´lO�sL/®±�È/z¡�r/¥K�Kr/½s�-mqKn/±�×m´/y�³�{KmLS�,mL�X�K�¯³nO�¨®���¶/O�¶/¢±?

O�¶X}Km�q³LO�VyKnk�¶O�È¢½mt±È®±�MLzg�sL®±�,n}L��³�m´/}
��,�������� �
t¾¦±K�,mqKp¥�³r��L`²½K�qm�n½LP±�¶¡�×KË�V/yK�¶©tX��LO�V�©Ll�qm�È�Wr�n¾y��

¯?�q³L/O�,n±q³L¾±�qL®}�¶O�°D�Kq��yL��¶¡�V}Km�¯?�rO�Kq�¶©tX��¶d±?�,³K�f½r�W�¶O��L/·
,È�Wr�n¾y��������,��������¶/cr¥|½Kr/¥��n¾/y

�L/PgK�¶O�|²¡K³�qm��¶/©tX��È½Kr¥n/¾�³�³�×q³L/O
�ÆX/kK�sK�n/½LP±�,V/yK�¶/X�L½�MLWsLO�¯L®½K�sK�L·��¬/¸�r/�±

³�n//²cr·�È//�Wr�n¾//y�¶//O�,V//�LX±rO�Kq�È½Kr¥n//¾�
È©L/gqm�,mL/¸±�¯mr/¥�È/²½m�¯´/X�¶O�Èª½³BW�mr¢½³q�,¯?��PW�¶O�³�¶©tX��È½Kr¥��¶/¡

�È/�Wr�n¾/y�n²cr·�¶¡�VyK�r¡o�¯L½L}�t¾±�¶X¢±�°½K
È��¾�´W�¶J_r�r�±�LO�´z®·�Kq�¯L®½K�sK�|½´k��½r�W��È/y´��j¾/}�{mr¥L}�,n²¡

n·m�¯L~±�qL¥sLy�¶©tX��µL¥n½m�LO�Kq�¯?�n²¡��X�¥�¶OÌ��³�«Æ/yK�¶/©tX��³�L�,³K
¯?�¶©tX��¶¡�°½K�t_�,VyK�ULP_K³�¶O�¨®��¯L®·�¶¡�¬¾±Km��Kq�L/·

�Nª��§L��K�sK�L�³�n±q³?�È/O�,È/y´��j¾}�]�,L/W��/��,�����������
�¶/¡�V/¸_�°/½K�sK�-mqKm�¨/BW�×L/_�,¶©tX��³�¶¾LK�µL¥n½m�sK�Èy´��j¾}
�°/½K�V/�r��,n²X/}Km�Kq�r/�±�°¾/®·�¶©tX��Ì®·�0ÅL®XgK�³�VyK�×qL¾XkK�,�½n�W�n²cr·

¶©tX���qL��MLh�K��È�mL½�n/²¡��/y¾n�/�WrÈ,������,���

¶O�V�r��,¶©tX��Ì®·��n²±L�È²½m�Ì½LS��qL��µv½³
n²X/z±Km��È®±�°½KrOL/²O�¶O�¯K´/W�� /½�sK�È¥mL/y

�¶/O�¯Lz±K�×qL¾XkK�¨���Kq�¯?�,r¦½m�×´y�sK�³�V�r¥�È¢½�V�r��LO�Kq�ÈPª���½n�W�,´y
¶c�Kr/½s�-mr/¡��/½r�W�¯?�¶O�Kq�¯L®½K�³�mq³?�qL®}��L/zO�L/K�,n/}LO�×qKr�/�K�,V/�r�
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¶±��VyK�¨L¡�|±L®½K�¶¢ªO�,VyK�°D�L¸²W
È/O�,n/±K´lO�sL/®±�È/z¡�r/¥K�Kr/½s�-mqKn/±�×m´/y�³�{KmLS�,mL�X�K�¯³nO�¨®�

½L�¶¡�°½K�³�sL®±�M´_³Ì�O�¶X}Km�q³LO�VyKnk�¶O�È¢½mt±
�Vz¾±�¯?�qm�×r¾k�,È�Wr�n¾y������,�]���,

¶X¢±�t¾¦±K�,mqKp¥�³r��L`²½K�qm�n½LP±�¶¡�×K
¯?�q³L/O�,n±q³L¾±�qL®}�¶O�°D�Kq��yL��¶¡�V}Km�¯?�rO�Kq�¶©tX��¶d±?�,³K�f½r�W�¶O

Kq�¯?�¶¡�m´O��LPgK�¶O�È�m³mr��mr®}�,È�Wr�n¾y

È�Wr�>L_qK�¶O�×r�}K�¯´d®·�t¾±,��L/PgK�¶O�|²¡K³�qm
¯?�¯Lz¢½��½r�W�qm�¶¡�m´O��ÆX/kK�sK�n/½LP±�,V/yK�¶/X�L½�MLWsLO�¯L®½K�sK�L·

{³q�¯?�ÈXkL²//}�n¾//}´S�¬//~c�L//·��³�n//²cr·�È//�Wr�n¾//y
¨���È©L/gqm�,mL/¸±�¯mr/¥�È/²½m�¯´/X�¶O�Èª½³BW�mr¢½³q�,¯?��PW�¶O�³�¶©tX��È½Kr¥

¯?�×³m�r·�×r�}K�mr¡�mq�Kq�L·���È/�Wr�n¾/y�n²cr·�¶¡�VyK�r¡o�¯L½L}�t¾±�¶X¢±�°½K
È��¾�´W�¶J_r�r�±�LO�´z®·�Kq�¯L®½K�sK�|½´k��½r�W

È�{ÆW�n·m�¯L~±�qL¥sLy�¶©tX��µL¥n½m�LO�Kq�¯?�n²¡
È�L²�� ½�¶O�Kq�¯L®½K�¯?�¶©tX��¶¡�°½K�t_�,VyK�ULP_K³�¶O�¨®��¯L®·�¶¡�¬¾±Km

È�qL®}�¶O�eqK´_�§L��K�sK��Nª��§L��K�sK�L�³�n±q³?
�ÈOL½sqK�°½K�¶/¡�V/¸_�°/½K�sK�-mqKm�¨/BW�×L/_�,¶©tX��³�¶¾LK�µL¥n½m�sK�Èy´��j¾}

�°/½K�V/�r��,n²X/}Km�Kq�r/�±�°¾/®·�¶©tX��Ì®·�0ÅL®XgK�³�VyK�×qL¾XkK�,�½n�W�n²cr·
Vz¾±�¶±´¥���sK�È�Wr�n¾y�¶©tX���qL��MLh�K

������¶¡�°½K�rO�mqKm�ÈKtX©K�V©Åm�¶¡¶O�V�r��,¶©tX��Ì®·
È®±�×qL¾XkK�³�¯Lz±K�¨���Kq�Knk�VkL²}�n²X/z±Km

�¶/O�¯Lz±K�×qL¾XkK�¨���Kq�¯?�,r¦½m�×´y�sK�³�V�r¥�È¢½�V�r��LO�Kq�ÈPª���½n�W�,´y
¶c�Kr/½s�-mr/¡��/½r�W�¯?�¶O�Kq�¯L®½K�³�mq³?�qL®}

n²}LO�×qL¾XkK�,¯L®½K�³��½n�W��� �
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ŔČŞĄő˨ãĚŞá˨ ˨
qLOqm�¯L®ª¢X�n²cr·Ë�Kq?�¯L®½K�V¾·L×�È/�,n²X/}Km�È±´¥L/±´¥��mr/¢½³q�¶/y�¬¾±K´/W

¶�¾�³�,¶±L½Kr¥>L/_qK�¶O�|½Kr¥�Vª¾/���³�¯?��/½r�W�qm�Kq�¶/±L½Kr¥�¬¾/·m��¾l/~W�L/·��
¶�¾�³�È�r¾�¢W�Kq�qL¢·L²¥�,¯L½Kr¥��n±mr¡Vym�³�È/®±�°D�¬¡�È©L/gqm�,n±mr®/}��¶/¡

,n²X//}Km�ÈIL//_qK�|½Kr//¥�¶//¡�È±L//z¡�È//O�¯´//c�³�È//��L//�m�³K�¯L//®½K�sK�Kr//c��³�n//±mr¡
Vª¾���È/�qL®/}�¶O�V®�±�r�L¡�0L�r��Kq�³K�¯L½Kr¥�n/±mq³?���¯L/¾�qm�,mr/¢½³q�¶/y�°/½K

�OLy�t¾±�¶¾LK�¯L®ª¢X¶�×K�¯r��LW�³�n²X}Km�È±Å´��xO�¬`²S�³�«qL¸c�«³KnW�¶X�L½��¶¡�n±K
È�mq´�°½K�qm�¶�¾�³�sK�¬¾±K´W�Vª¾���,�³n��j¾}�È½Kr¥�½Kr/¥�³�n/¾��j¾}�È½Kr¥�|

>L_qK�¶O�/Pª��L/O�³�x/S�¯?�sK�n/²cr·�-¬¾/²¡�mL/½�È/�Wr�n¾yÌ��,È/�Wr�n¾/y�µL¥n/½m
¶�¾�³�mr¢½³q�Vª¾���³�¶±L½Kr¥�mL¸±�§´�K�¶O�³q�¶¾LK�«Æ¡�qm�¶±L½Kr¥�� �

 � �
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ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

ǄƨƹƇůƣƾƹŤ�ŬťƲũƚ����h��nª�½m�¶²y´y�qtª����U³r/¾O��

ǄǂƨƋƹŤ�ƸǅŚ�ƻťƽŞ�ɒƅƣƎʩŤ�ǀƋŻƹŤ�ɓŨŚ�ŽɕƏƹŤ�ŬʭťƲƽ�
«³m�QLc�,f½Ly�¬¾gr©KnP��n®gK���µr·L���º¾²½n©K�º�L�\©K�ºPX¢�� 

¬ª�X/®©K�³�¬©L�©K�qm�,���,¯Kr/¦½m�³�×r[´/¡�n/·Ksn®h
�r¦½m�Ì©Lyq�³�MLX¡�n²c�³�§³K�QLc���U³r/¾O��º/¾®ª�©K�N/X¢©K�qKm��

ͳƽʮƊŤ�ŧǅŤƃƽ�ŽɔƄťŮ��¬_r/X��È±L/®½K�L/�r¾ª�§³K�QL/c�,���¬/���
� 

��������ūǁťɔƁƹŤ�ƷǈƒŚ�ǀƢ�ūǁťŨʫŤ��§³K�QLc���U³r¾O��

���ƠƁƨũƹŤ�Ǉ�ƥɔƇƹŤ�ƸǅŚ�ͳƺƢ�ƀƅƹŤ�ͳƭ�΄ƾƺƹŤ���,fh/�
µr·L���YKrXª©�¶½r·sÁK�ºPX¢®©K���«r±��«Æ¡�¶±LlOLX¡�qKt�K

��������ǀɕƺƨƓƾƹŤ�ƫʮůƨžŤ�Ǉ�ǀɕɕƽʮƨƊʫŤ�ŬʭťƨƲƽ�
³�°¾©rO��U³r/¾O����År/��xWqL�/}�w³Æ/¡�Klaus 

���������ūƨɕŶťǂƹŤ�ūƨƱƅƮƹŤ�ƿťƨɕŨ�Ǉ�ƯƅƨƮƹŤ�ǀɕƨŨ�ƯƅƨƮƹŤ
ÈÆyK�«Æ¡�Ì±LlOLX¡�qKt�K��� 

ǄƏɔƁǁŤ�Ǉ�ŽɔƄťŮ�ŐǄţŶƅƽ��ÈO�Lc���¬���«rk�r~±� 
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�� °OK�Wr®©KÈ¾h½�°O�n®gK�,È����ÈO�LW���ǄƨƹƇůƣƾƹŤ�ŬťƲũƚ
¹L¾h©K�ºPX¢®©K�qKm� 

�� °OK�°zg�°O�n®h�,�q´������������ǄǂƨƋƹŤ�ƸǅŚ�ƻťƽŞ�ɒƅƣƎʩŤ�ǀƋŻƹŤ�ɓŨŚ�ŽɕƏƹŤ�ŬʭťƲƽ
��P��³���h��«³m�QLc�,f½Ly�¬¾gr©KnP��n®gK
�� ¶�¾²g´OK�¯L®�±�,��°O�VOL[������������¬ª�X/®©K�³�¬©L�©K

�ƻʮƹŤ�ƼƺƢ�Ǉ�ŪƁɕƲƣƹŤ�r¦½m�Ì©Lyq�³�MLX¡�n²c�³
�«r±�ÈÆyK�«Æ¡�¶±LlOLX¡�qKt�K�� 

�� n®h�,µr·s´OK����������ͳƽʮƊŤ�ŧǅŤƃƽ�ŽɔƄťŮ
N·Kp�³�¯L½mK�UL�¾�hW�³�UL�©L��t¡r�

�� �Èª��°zh©K´OK�,×r�}K�°O��¨¾�L®yK�������
°OK�qKm��«tg�� 

�� �Èª��°zh©K´OK�,×r�}K��°O�¨¾�L®yK���ÈO�LW���
¶n��³�¶�¾ª�W��ÈO�,¶OKr��µm´®g�Lc���µr·L�

ÈÆyK�� 

�� �Èª��°zh©K´OK�,×r�}K��°O�¨¾�L®/yK�������
�fh���«qL¸c�QLc�,rX½q�U´®ª·����³�°¾©rO

Schwarz Verlag��� 

�� r·L��°O�r·L�©KnP��q´�²´OK�,×mKn�O�������
Ƽǆǂƽ��U³r¾O���L�¿K�qKm�³�¨¾`©K�qKm���«r±�ÈÆyK�«Æ¡�Ì±LlOLX¡�qKt�K

�� §´yq�,¯L½r��_����������ǄƏɔƁǁŤ�Ǉ�ŽɔƄťŮ�ŐǄţŶƅƽ
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��� ��°O� ª®©KnP��°¾rh©K�«LK�,È²½´_� Þ6ÉKnP������������ƷǈƨƒŚ�ͳƭ�ūƹƀʩŤ�΄ƚŤǈƱ�ͳƹŞ�ƀťƎƄʫŤ
ƀťƲůƢʭŤ���¾�hW�³��P���§³K�QLc�,¶P·³�Èª���¾�´W�×qL¢®·�LO�,f½Ly�¬¾gr©KnP��n®gK���
µr·L���º¾²½n©K�º�L�\©K�ºPX¢�� 

��� °½qs�°¾zh©KnP��,M´¡����qL¸O����{���ŬǈƊ�ƿƅƱ�Ǉƀ��¬X/�·�QLc���¯Kr/¸W���UKqL/~X±K
¯Kn½³L_� 

��� �,È�Wr�n¾y×´y´�°¾zg�°O�Èª������������ƻʮƹŤ�ƼƺƢ�ͳƭ�ǃƅɕžƃƹŤ����h��n¾y��n®gK
��È²¾zg���¬���¶¾®ª��Ës´g�°¾yqn�Ì�L_�¶O�¶XzOK³�ÈÆyK�r~±�¶zyD� 

��� ×´/y´�°¾/zg�°/O�È/ª��,È/�Wr�n¾y�����������ͳƨƗŮƅƾƹŤ�ƬɔƅƨƏƹŤ�ƸŢťƨƊƄ���³�¶/n�
�Kr}K���n®gKn¾y�mKn�K�,È²¾zg��]�,È½L_q�×n¸����¬����qKm¬½r¢©K�¯?r�©K� 

��� ×´y´�°¾zg�°O�Èª��,È�Wr�n¾y�����������ǀƨƊťŻƾƹŤ�Ǉ�ƿǈɕƣƹŤ�ǀƽ�ǃƄťůſƾƹŤ�ƷǈƓƮƹŤ�
�§³K�QLc���¬���n¾��j¾}�µqKt·�È±L¸_�Ër¦²¡� 

��� È�²g�n®h�°O�n®h�q´�²´OK�,×n²�r®y���ÈO�LW���ƅƨũȕʩŤ�ǄƨƲƮƹŤ�ŸƅƎ�M´/z²®©K�°X/®©K�,
ÈOA�«LÃK�È©E��VOL\©K�°O�¯L®�±�¶�¾²g��«L®X·K¶�_Kr�³��ÈO�,×qL/�±K�¬¾·KrOK�°O� Þ6ÉKnP��L/c���

r�����UqKs³��º¾²½n©K�¯´J~©K�� 

��� Èª��°On®h�r��_´OK�,�³n��j¾}��°O��¶½´OLO�°O�°¾zg�����������ƯǇƁƨƓƹŤ�ͳƹťƽŚ���QL/c
¬`²S���U³r¾O���,È®ª�K�«r±��³n��j¾}�qL[?�¶�´®`�qKt�K�� 

��� ¶/½´OLO�°/O�°¾/zg�°/O�Èª��°O�n®h�r��_´OK�,�³n��j¾}����������ƁƨɕźǈůƹŤ���³�fh/�
¶�¾ª�W��§³K�QLc�,È±Kr¸W�È²¾zg�¬}L·���¬���¶¾®ª��Ës´g�°¾yqn�Ì�L_� 

��� ¶/½´OLO�°/O�°¾/zg�°O�Èª��°O�n®h�r��_´OK�,�³n��j¾}����������ƷťƨƓſƹŤ���³�fh/�
¶�¾ª�W��Èª��]�,×qL���rP¡K���³�ÈO�,�Lc���¬���¶¾®ª��Ës´g�°¾yqn�¶�L_� 

��� °O�n®h�r��_´OK�,�³n��j¾}�¶/½´OLO�°/O�°¾zg�°O�Èª������������ťƨƖƅƹŤ�ƄťƨũžŚ�ƿǈƨɕƢ�
�]���³�§³K�QLc�,���¯Kr¸W��¯L¸_�r~±���«r±��³n��j¾}�qL[?�¶�´®`�qKt�K�� 

��� °zg�°O�n®h�,Èy´��j¾}�����������ƀťƨƲůƢʭťŨ�ưƨƺƣůɔ�ťƨƽ�ͳƨƭ�ƀťƨƓůƱʭŤ��«³m�QL/c���
U³r¾O��>K´�ÁK�qKm�� 
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ƭ�ƿťɕũůƹŤ�ƿŘƅƲƹŤ�ƅɕƋƮŮ�ͳ�]���³�ÈO�,�Lc���U³r¾O���qKm

�ƷǈƒʩŤ�ƁɕǆƾŮ�ƻʮƹŤ�ƼƺƢ�ͳƭ���ͳƨƺƢ�ŸƅƏƹŤ�ǈǅ�Ǉ
ɒƁǆƹŤ�ƼƺƢ�ͳƗŮƅƾƹŤ�ƁɕƋƺƹ�ƸƾƣƹŤ�Ǉ�ƼƺƣƹŤ�ƸƾŶ�ūƹťƊƄ�ǀƽ�ɒƅƟǂƹŤ�ƼƋƲƹŤ��fh��³���h��

�¶O�¶XzOK³�ÈÆyK�«Æ¡�¬ª��È��lW�t¡r�mL��«LK�ÌzyDņ,�§³K�QLc���¬���nIKq� 

×mKn/�O�×r/P¢��¯L/®�±�°/O�n®h�,n¾��j¾}�����������ŬʭťƨƲƾƹŤ�ƸƨŢŤǇŚ���/�h���j¾/}
n¾��j¾}�µqKt·�È±L¸_�Ër¦²¡� 

fh/�®©K�UL/�¾ª�W�qm�,���, Þ6ÉKn/P��°/O�n�/y�,È/®��×r�/}K
UL�¾ª�W�³�¶n��«³m�QLc�,q´¢~�mK´_n®h����¯Kr¸W���t¡r
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��� °zg�°O�n®h�,Èy´��j¾}���ÈO�LW���ƭ�ƿťɕũůƹŤ
ÈOr�©K�YKrX©K�>L¾gE�� 

��� °zg�°O�n®h�,Èy´��j¾}�����������ƷǈƒʩŤ�ƁɕǆƾŮ
ɒƁǆƹŤ�ƼƺƢ�ͳƗŮƅƾƹŤ�ƁɕƋƺƹ�ƸƾƣƹŤ�Ǉ�ƼƺƣƹŤ�ƸƾŶ�ūƹťƊƄ�ǀƽ�ɒƅƟǂƹŤ�ƼƋƲƹŤ

�¶O�¶XzOK³�ÈÆyK�«Æ¡�¬ª��È��lW�t¡r
��� ×mKn/�O�×r/P¢��¯L/®�±�°/O�n®h�,n¾��j¾}

§³K�QLc�,×qL�±K�¬¾·KrOK���¬���n¾��j¾}�µqKt·�È±L¸_�Ër¦²¡
��� mK´_n/®h�,q´¢~�����������fh/�®©K�UL/�¾ª�W

ƮƹŤ�Ǉ�ŬʭťƲƾƹŤƯƅ���,��h���UL�¾ª�W�³�¶n
È¦²·r��³�È®ª��UKqL~X±K� 
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Abstract 

A study of the history of theological ideas in the early centuries clearly 

suggests that Imami Shiite theologians of the period viewed the will as an 

incipient (ḥâdith) entity, distinct from God�s knowledge and power. In the 

history of Islamic theology, the identification of God�s will with knowledge 

was first proposed by the theological trend of Iʿtizâl, but in the Imami 

trend of theology, such an account of the will was proposed by middle-

period theologians; that is, those belonging to the theological schools of 

Rey and Hillah. Imami theologians of the period identified the will as a 

motive (dâʿî), and identified the motive in turn as knowledge of the inter-

est (maṣlaḥa) within the action. Although the heritage of this group of 

theologians remains undecided as to whether the divine will is incipient or 

eternal (qadîm), there is evidence to the effect that it had preferences for 

the incipience of the will. Drawing on the library method and the method 

of historical analysis, this article seeks to see how such an epistemic shift 
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occurred in accounting for the divine will. The conclusion of historical 

analyses of this phenomenon leads us to the idea that since the official 

theology in this period parted ways with the hadiths from the Household 

of the Prophet and turned to the late theological trend of Iʿtizâl, Imami 

theologians of the period endorsed theological analyses and accounts of 

Iʿtizâl as solutions to epistemological problems posed by the philosophical 

trend of thought, and introduced them to Imami theology. 

Keywords 
Divine will, late Muʿtazilites, early Muʿtazilites, motive, knowledge of the 

interest (maṣlaḥa). 
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�n±³Knk�UL��� 5¬¾�Xz� 5VkL²}L±È®±�¶Xz±Km�°¢®�n}�� ±��}j¾��,�³n/������,�����e�,���
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VyK�|·³vS�°½K�«´y��y�°½KDÈX�r��¨¢~�¶c�³�Krc�¶¡�VyK�¬¸�³�×n_�0ÆL¡�§K,�
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VyK�µm´O�n±³Knk���r½´/�W�¶/O�¶/��K³�°/½K�UÅL��¯L®·�qm
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yqn�qm�Èy´�Ì��¯L/½r_�¶/O�r�L/±�mKn�O�/©tX�Ì�
�³�¶�/y´W�¶/O�,È/©tX��«Æ/¡�n}q�LO�«L¦®·�,×q�Ìyqn�¯L®ª¢X�¶¡

�«Æ¡�LO�³�µmqL®¥�V®·�¶¾LK�«Æ¡�¬ª��sK�È½L·�©tX�Ì�rkBX���n/}�´z®·��
yqn�¯Kq³m�rkK³K�qmÌ�qm�×sKq�È�8®g�LO�³�×q��³�¶/ªg
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¯?�qm�¶/¡�È/�ªXl�UL/½?�¶/O�Kp©�³�n±Km��mL²X/yK�µn/}�mL/½�µmKqK�³�V6¾/~�sK�L/·
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yqn�qmÌ�n½ny�¯´d®·�È±Kn²®~½n±K�§L\K�LO�×q�ÈÆ¡
È�m´k�¶O�µsLW�mr¾¥��µqLS�qm�§KtX�K�LO�È·Kr®·

m´P±,�°½´±�LK�ÈsLO�rK�°½K�¶O�×q�qm��L�WK�°½K�¯m´O
n¾��j¾}�¯´d®·,�j¾}�³�È�Wr�n¾y�yqn�qm�Èy´�

«n�X��Om´��¯?�§Lg��³�¶�/y´W�¶/O�,È/©tX��«Æ/¡�n}q�LO�«L¦®·�,×q�Ìyqn�¯L®ª¢X�¶¡
|lO�§´hW��«Æ¡�LO�³�µmqL®¥�V®·�¶¾LK�«Æ¡�¬ª��sK�È½L·

kBX�§KtX�K�¯L½r_�LO�È½´z®·�°½Kr�yqn�¯Kq³m�rkK³K�qm
m´k�qL½m�¯?�qm�«Æ¡�x½qnW�È�¯L~±�Kq�n·m

Kq?�sK�mqK´�×qL¾zO�qm×�ÈsqK´/k�È/®gÆ�³�×r/�O�°¾zh©K´OK�ÈÆ¡
©tX�Ì�rkBX���VyK�µm´®±��L�m��KrO×� ±�¶±´®±

mKqK�V�/��,n/¾��j¾}�n²±L®·�×sKq�È�8®g
È�ULP[K�¯?�qm�¶/¡�È/�ªXl�UL/½?�¶/O�Kp©�³�n±Km

È�n//²¡���,È//�8®g����]�,����,������°¾¾PW�{qKt//¥�°®//��³K
°¾¾PW�,n±³Knk�¯m´On½r��¶WKp©�n½r�¯´d®·�È½L·

È®±�{r½p//S�¨//OL��Kq�¬½n//���n//±Km���,È//�8®g

n½K��´�kË�¶/¾LK�¯L®ª¢X�sK�ÈkrO��mKqK�¶/¡
                                                          � �

���©tX��¯K´²�Ì�rkBX�È�¶/X�¥�ÈsqK´/k�È/®gÆ�³K�mr¥L}�³�×r�O�°¾zh©K�´OK�¯K³r¾S�¶O
�×r�O�§KtX�K�Æ��LOÌ�ÈL/¥�Kq�«Æ/¡�³�n/±mq³?�×³q�È�/zª��ULgÆ�/�K�³�n�K´��¶O�×rX~¾O
n±n±Kq�¶�zª��� ±��,ÈX®gq��������,���n�O�¶O����

���×´��§L®XgK�¶O,�n²}LO�³K�¯Kmr¥L}�³�È�Wr�n¾y�×³�mKr
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È®±�n²¡��n¾���¶OË�×sKq�È�8®g,��N/©L��L/½��qL��sK��©Lk�È�Km�sK�VyK�UqLP��µmKqK
¨���«L`±K�×KrO�,�qL��rO��g�,È�8®����]�,�����,����� �

È�Km�sK�q´�²�È�8®g�mL�X�K�¶O,��¶/¡�V/yK� 7̈ /���qm�m´/_´� 5V��²�¶O�mL�X�K�L½�¬ª�
ÈrO�¨���«L`±K�rO�Kq�¨�L��mt¾¦±K���,È�8®g����]�,�����,�����L/½�¬/ª��,�qL��sK�m´���³

È�¨���fP��¶O�°��L½�³�mL�X�K�È/�sL/O�¨���«L`±K�sK�Kq�¨�L��¶¡�n}LO�mqKm���,È/�8®g�����,�

]����,�����¶O³q�§L¢}K� ½�LO�LK�µn¾���°½K��È/�Km�¯L/®·�µmKqK�r/¥K�¶/¢²½K�¯?�³�V/y³q
¬©L��¯L®·�,È�Km�³�n}LO�¬©L/��³�n±³Knk�¯m´O�¶/WKp©�n/±³Knk�¯m´/O�n/}LO�«sÅ�°½KrOL/²O�,

È��È/�8®g�¶/¡�V/yK�×t/¾c�¯?��Æk�°½K�³�n}LO�¶WKp©�t¾±�n±³Knk�¯m´On½r�¶¡�n½?
q³LO�¯KnO�mqKm��� �

È�0Lh½r/��§L¢/}K�°½K�jyLS�qm�È�8®g�V/z¾±�¬/ª���/ª��,È/�Km�n/z½´±���,È/�8®g

����]�,�����,���-��,¬/ª��°/½K�³�V/yK�¬©L��UKm´_´�m´_³�¶O�³�{m´k�¶O�n±³Knk�Kr½s
È®±�U´�m�UKm´_´�mL`½K�L½�{m´k�mL`½K�¶O�Kq�³K��È/©³K�¶/¡Krc�-n/²¡�«n/�W�q³p/h

È}�>�mqKm�§LP±m�¶O�Kq�{m´k�rO�VyK�¨�Lg�¨¾�hW�«tªXz�È³m�³���°/½K�mq´�qm�×³
È�¬ª��nz½´±�ÈrO�«´ª��mL`½K�rO�Kq�³K�¶¡�VyK�È®ª��,¬ª��°½K�¬©L/��³�mt¾¦±K��¶/O�¯m´/O

VyK�UKo�¶O�n²Xz�³�¶z�²©�¶cr¥�«´ª��¯?,�U´�m�È©³��-V/z¾±�È/z�±�r¦½m�,¯?�×r¥
U´�m�Kr½s�¬©L�� 5UKo� 5x�±� 7×r¥��5¬¢g�¶¢ªO�,Vz¾±�¯m´O��©L�¬��wLyK�°½K�rO�³�VyK�¯m´O

¬©L��U´�m�È©³�VyK�x�±�¶O�n²Xz�¯m´O�V/z¾±�x�±�¶O�n²Xz�¯?�×r¥��È/�8®g,������,�

]����,������ �
×qLO��È�Km�¨½´hW�³�µmKqK�¯n±K´k��«Æ/¡�j½qLW�qm�qLO�°¾©³K�×KrO�,¬ª��¶O�È�Km�¯mrO

V/yK�mL¾�/�K�¨/OL��×sKq�È/�8®g�YKr¾�qm�¶¾LK��n/�O�°¾/¾PW�°/½K�W�L·�¯L/®ª¢X��/y´
yqnÌ�_K´k�¯´d®·�¶ªgÌ�n}�¶X�r½pS�³�°¾¾PW�rX~¾O�³�rX~¾O�Èªg�¶Æ��³�Èy´���� �

_K´kÌ�yqn�qm�Èy´�Ì�È/yLyK�³�×q´/h�|�±�¶ªg�ÈÆ¡��mqKm¶/O�,�¶/±´¥�×K��¶/¡
/½LS�r/O�Kq�j½qL/W�sK�µq³m�°/½K�«Æ¡Ì�¶/~½n±K�³�qL/[?�È�¯LL/y�³K�×L·�n/²·m���³�È/·Kr®·

                                                          � �
���®ª¢X�r�±�sK¾,°��µn±K´k�¬¢g�UKo�rO�nIKs�rK�r·È�m´}�� ±���,º�L�q�����,]����,�������
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yqn�¯L®ª¢X�LO�¶cr¥K�rkBXÌ��È/·Kr®·�°/½K�LK�,n}�sL�?�×q
¯?�L/W�-V/�L½�¶/·rO�qm�¶/¡�L/_��°/½K�«Æ/¡�j½qL/W�sK�×K

Ì��/zª��V®/y�¶/O�³�mr/¡�qp/¥�rkB/XÌ��>L/~
�j½qLW�sK�n½n_�|/±Km�¶/¡�V/yK�¶/ªg�qm�¶/¾LK�«Æ¡

ªgr�³�¶Xl¾?qm�¶�zª��ÈyL²}Ì�µsL/W��×Kr/O�Kq�«Æ/¡�j½qL/W�sK�×K
�Z/gLP�m³q³�¯´/d®·�Z/gLP�sK�×qL¾/zO�qm�Kq�L/�mK�°/½K�n·L/}

��������r/��×L/²��r¾¾�W�,��/®gÆÈ�/ksqK´,È�

m´/_´©K�N/_K³�³�m´/_´©K�°/¢®�n/²±L�È�/zª��ULgÆ��K�sK�×r¾¥�
�{r½p/S�³�«³n/��V¾J¾/}�qm�¶/©tX��ÈX²/y�Ì½r�±�mq�,

����������³�����È�V�L½�¯K´W���V/yKn¾S�¶/X�¥L±
È�t¾±�«Æ¢©K�¨¾ª_�qm�¶�k�°½K�¯L®ª¢X���K´�qm�r¾¾�W�NPy�µL¥�U�n/}��

/©tX����´�¶O�¯K´WÌ�L/~�¯L�´/zª¾��xT/y�³�rkB/X>��Z/hO�qm
mr¡�¬¾·K´k�ÈyqrO�Kq�¯?��´�´�Èl½qLW�¨¾ªhW�qm�¶¡�mr¡�µqL}K�µmKqK�V¾·L��� �

tX��³�×sKq�È�8®g�n²±L®·�,LK�Èy´��µn±L/yL²}�È�Km�¶O�Kq�µmKqK�,rkBX�¯L¾©
¬¸�È//ªg�°¾¾PW�°½r//W�¶//~½n±K�r//¥��È//Æ¡�×L·
È�È/�Km�Kq�µmKqK�n/±Km��/ªg�¶/Æ�,È��������,�������×³

¶/¡�V/yK�¯L/®·�n/±³Knk�ËmKqK� 5V¾·L��´�k�qm�f¾h��r�±�n²¡�/_K´kÌ�
�µmKqK�¶/¡�°/½K�¯?�³�V/yK�µn/}�r¡p/X�È/©tX��×r�O�°¾zh©K´OK�n²±L®·�Èy´���x/�±

ªg�¶Æ��-,È��������,������� �
mKqK�È±L®·Ë�È�È�Km�³�n±³Knk��¯L·rO��½r��sK�n}´¡
�¶/O�Kq�mL/�X�K�°½K�«n��sK�q³ph/`¾X±�¶/O�L/W�n/~¢O�r½´/�WÌ��|½´/k�µK´/l©m

��K³�qm,��³�µr�L/}K�¯L/½r_�³m�µL¥n½m�Èªg�¶Æ�
È�m³mr�³�{³nl�µmKqK�mq´�qm�Kq�«n�X��³�UKo�rO�n½Ks�Kq�µmKqK�È¢½�¶¡�n±Km

rK�³m�¶O�,¨��� ½��Uqn����³��È�Km�����¯L/®·�¶¡

�����
��
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©tX��LO�¶¾LK�È½´z®·Ì�yqn�¯L®ª¢X�LO�¶cr¥K�rkBX
¶Os³q�È�m´/®±�rX/~¾O�¶ªg�qm�s³q�¯?�L/W�-V/�L½

/©tX��«Æ/¡�sK�¶¾LK�«Æ¡�¯L½r_�,¶yqnÌ
n}�¨½L®X��O¶�q³m�°½K�qm�ÈXyKqË��j½qLW�sK�n½n_

{³q�³�UL¾OmK�LO�«Æ¡�ªgr�³�¶Xl¾?qm�¶�zª��ÈyL²}
V/yK�µms�¬�q�¶¾LK���Z/gLP�m³q³�¯´/d®·�Z/gLP�sK�×qL¾/zO�qm�Kq�L/�mK�°/½K�n·L/}

V¾·L�³�m´_³��®gÆÈ�sqK´k,È�������,��

������,����µr¸O�,�m´/_´©K�N/_K³�³�m´/_´©K�°/¢®�n/²±L�È�/zª��ULgÆ��K�sK�×r¾¥
�®gÆÈ�sqK´k,È�������,���������{r½p/S�³�«³n/��V¾J¾/}�qm�¶/©tX��ÈX²/y�Ì½r�±�mq�,

¶�yÆ��µL¥n½m��®gÆÈ�sqK´k,È������,������

Kr¾¾�W�°½K�¶¡È�t¾±�«Æ¢©K�¨¾ª_�qm�¶�k�°½K�¯L®ª¢X���K´�qm�r¾¾�W�NPy�µL¥�U
ª®_�sKÌ�È�UKr¾[BW�°½K�/©tX����´�¶O�¯K´W

mr¡�¬¾·K´k�ÈyqrO�Kq�¯?��´�´�Èl½qLW�¨¾ªhW�qm�¶¡�mr¡�µqL}K�µmKqK�V¾·L
_K´kÌ�tX��³�×sKq�È�8®g�n²±L®·�,LK�Èy´�
�V//yK�//y´��¶//_K´k,È�����,���������//Æ�Ì�¬¸�È//ªg
_K´kÌ�¶_K´k�LO�´z®·�t¾±�Èy´�,�È�È/�Km�Kq�µmKqK

È�f½r�W�¶/¡�V/yK�¯L/®·�n/±³Knk�ËmKqK� 5V¾·L��´�k�qm�f¾h��r�±�n²¡
�µmKqK�¶/¡�°/½K�¯?�³�V/yK�µn/}�r¡p/X�È/©tX��×r�O�°¾zh©K´OK�n²±L®·�Èy´�

È�Kn©K��VyK��ªg�¶Æ�,È�������,����ªg�¶Æ��-

¯L~±�×KrO�Èªg�¶Æ��°½K�¯mKm�mKqK�È±L®·
�ªk,�³m��¶/O�Kq�mL/�X�K�°½K�«n��sK�q³ph

m´}� ½mt±��/ªg�¶Æ�,È��������,��������K³�qm
©tX�Ì�È�m³mr�³�{³nl�µmKqK�mq´�qm�Kq�«n�X

È�UKo�°¾��×r¦½m�Vz±Km��� �
W�Èªg�¶Æ�B�n¾¡�×KrO�mqKm�mL`½K��rK�³m�¶O�,¨��� ½
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n}LO�µmKqK���¬½n/²sL¾±��Kr/O×� /±�¶/±´®±��/ªg�¶/Æ�,È�������,����/ªg�¶/Æ��-,È��������,������
�´y�,Èªg�¶Æ��r�±�qm�µmKqK�mr¡qL¡�0LyLyK��¯mKm�Uqn����¨/���mL`½K�°¾�r��sK�È¢½�¶O

VyK�¯?�«n��L½��ªg�¶Æ�,È�����]�,�����,������ �
mqKm�Kq�mr¢½³q�°¾®·�t¾±�¶Æ��È½Km�³�mLXyK�,Èªg���h���¯L/¾©tX��Ì½r�±�n�±�LO�×³

�§Kt/X�K�¯L/½r_�µL¥n½m�,n±m´O�n�X��n±³Knk�UL���°¾¾PW�qm�§K´gK�Ì½r�±�¶O�¶¡�È®~¸O
È�er��¬·�Kq�×mKn�O�n²¡��ªg���h,È�������,�������È/ªg���h�¶¢±?�¶_´W�N©L_�¶X¢±

rk?�qm���LO�¶XP©K�³�n½mrW���È�¶`¾X±�È�sL/O�È/�Km�¶/O�µmKqK�¶/¡�mr¾¥�mmr/¥��/ªg��/�h,È�

������,������ �
uK³�VyK�°}³qË��È�Km��mKqK�¨¾ªhW�qmË�¶/O�,È¸©K�/OL\Ì��¶/¡�V/yK�È/·Kr®·�³�mKt/®·

yqn�¯L®ª¢X�°¾Xzl±�°¾¾PW�qm�×n¾ª¡�|�±Ì�mKqK�sK�¶ªgË�mqKm�È¸©K��O�LK¶��È/�Km�ÈXyKq
_�¶¡�mqKm�ÈX½´·�¶c�³�Vz¾c�µn/}�¯Kq³m�°/½K�È/Æ¡�UL/¾OmK�qm�n±³Knk�ËmKqK�°¾~±L

y�°½K�¶O�jyLS�qm�Èªg�¶Æ��.VyKD´¾}�LO��OL��§KË��er��Kq��ªXl�§K´�K�,{m´¸�
È�V½L¸±qm�³�n²¡,�rO�Kq�È/©tX��×r�O�°¾zh©K´OK�r�±�È�µn/½K�-n/²½t¥��Kq�È/�Km�¶/¡�×K

È�ÈXhª��¶O�n±³Knk�¬ª��¯L®·�´ªl�|²½r�?�qm�¶¡�n±KmV/yK�¶X�¸±�UL���/ªg�¶/Æ�,È�

������,��������¶X/z±Km��´/�l�¬ª��µ´h±� ½�Kq�È�Km�Èªg���h�,t¾±�¶Æ��sK�rX~¾S
m´O��/ªg���h,È�������,�������¶®·�°½K�LO,��L/O�|XP/z±�³��´/�l�¬ª��°½K�ÈXz¾c�sK�×³

¶O�¬ª���ª��VyK�¶X�¦±�È²ly�È²}³q��È�n²c�r·�¶/O�¯K´W��³�m´/���ms�wn/g�ÈX/yqm
KrÈ�¨/���¯³qm�Vhª/��¶/O�¬/ª��¯L/®·�,�´/�l�¬ª��sK�Èªg���h�m�n/}LO���°/½K

f½r��Kq�Nª���°¾/®·�sK�×r/¦½m�£qt/O�¬ª¢X/�,È/±KrhO�¬\/¾�°/OK�È/Æ¡�qL[?�qm�rW
È�,ÈÆ¡�¶yqn��¶/Æ��³�¶/_K´k�L/O�«L/¦®·�³�´/z®·��´/�´�°/½K�qm�¶¡�V�L½�¯K´W

VyK��W�×³BÈ�n¾¡�r�O�°¾zh©K´OK�Ì½r�±�³�µn½K�n²¡�µr�L/}K��ÆkrO�³�mqKm�§´P��Kq�×
©tX��³Ì�È®±�n±³Knk�UKo�rO�n½Ks�×rK�Kq�µmKqK�,«n�X�n/±Km���°/OK,¬\/¾����������,�����³��L/O

×rX~¾O�f½r�W,�°½K�È�er��Kq�¬ª��LO�µmKqK�È±L®·�n²¡���°OK�,¬\¾���������,����������� �
mKn��¨�L�,��«Æ/¡�j½qL/W�sK�µq³m�°/½K�¯L®ª¢X�°½rk?�sK¶/¾LK,�uK³�sKË��qm�È/�Km

È®±�µmL�XyK�µmKqK��½r�W��0L®¾�Xz�³�n²¡���/½r�W�qm�Kq�mqKm�r/�±�n�È�Km�sK�¶¡�È´¸�
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�¨/���¯³qm�Vhª��¶O�¬ª��¯L®·�È²�½�µmKqK�n²¡��,mKn/��¨/�L�

¶O�µmKqK�{r½pS�¶¡�m´O�er��È©Lg�qm�¶ªJz�°½K��� ½�¯K´²�È/WKo�V�����¯´/d®·
¯L/®·�Kr½s�n/}�µqL/}K�¬/·�rX/~¾S�¶/¡�q´/�,��L/O

È�°¾/O�sK�¯?��r/W�L/½�³�¨/��� ½���hW�°¾¾PW�¯L¢K�,µmKqK�°Xz±Km�V/�q-��¶/¡Krc
Èª��UKmKr�¶O�VPz±�,¬ª��³�Uqn��¯´d®·�t¾±�µmKqK�È�¶½´z©K�n}��Kr/O×�®±/±´ /±�¶���¶/Æ�

ÁLO�¶¡�VyK�er��¨OL��¯L²d®·�§K�×r/K�¶/±´¦c�µmKqK�¯L/~½K�r�±�qm�µrk
�¬ª��L½�³�È�Km�¶O�µmKqK�¨½´hW�.¬½n��L½�VyK�YmLg�.VyK�È�´�l���r/O�¨®X/~�¶/¡

mr/¡�n/·K´l±�¨g�Kq�¨¢~�t¾±�VyK�¨����rW�L½�³�«L`±K�×KrO�ÈXhª�-��r/·�¶/O�¯´/c
�È/WKo�¬/ª��¯L/®·�L/½?�,�´/�l�¬/ª��°¾/®·�¶¡�VyK�e

È�×L_�È¸©K�Èª��� 5¬ª��qL®}�qm�L½�³�n·m�¶`¾X±�Kq�µmKqK�¯m´O��mr¾¥
� �

�¶/¡�È/®ª��³�È�Km�V�¾�g�°¾¾PW��½r��sK�,{³L¡�°½K�¯n±Lyq
m´//O�n//·K´k�°//¢®�V//yK�µn//}���//�K³�qm,��|//yrS�°//½K�j//yLS
È/X�r��¨¢/~�°¾Kn¡�¶¡�VyK�V¾��K³�°½K�°X�L½,�/yqn�¯L/®ª¢XÌ��¶/O�Kq�¶/ªg

�qm�¶/¾LK�¯L/®ª¢X�sK�¨/P��¶/¡�n/}�µqL}K�.VyK�µmKm��´y�È�Km�LO�µmKqK�×qL¦±K
K´�|©Lc�°½K�LO�¶¡�n±m´O�rkBX�¯L¾©tX��¯L½r_�°½K�,¶ªg�¶/O�¯?�¨/g�×Kr/O�³�n±n/}�¶_

©tX��¯L½r_�°¾O�Kq�¯LXyKm�n½LO�xS�,n±mq³?�³q�µmKqK�¯n±K´kÌ�m´®±�§LP±m�rkBX�� �

ĚēðĄŎ˨ ˨

m�¯L}mr¢ª®��¶¡�VyK�¶©tX��sK�×K���È¦²·L/®·�q
V/yK�¶/X�L½�U³L/�W�È¸_´/W�¨/OL��qKn��¶O�,m´k�sK�|¾S�Ì©t���¯L/¾©tX�

¬·�È²½m�¯´X�rO�¨��� 5«n�W�qm�n²c�r·�rkBX�³�«n�X�n²±LXyKm,�m�L/K���VP/z±�È¦±´/¦c�q
m�¯?�¯L¾�¯Lz¢½�³�µ��m�³��mr¢±�×q³K��µ�n±K���� �
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È�µmKqK�W�³�mq³?BÈ�n¾¡��¨/���¯³qm�Vhª��¶O�¬ª��¯L®·�È²�½�µmKqK�n²¡
������,��������� �

¶O�µmKqK�{r½pS�¶¡�m´O�er��È©Lg�qm�¶ªJz�°½K
Uqn��³�¬ª����m´O�{r½pS�¨OL��r¾��t¾±-�¯L/®·�Kr½s

ÈWKo�È�°¾/O�sK�¯?��r/W�L/½�³�¨/��� ½���hW�°¾¾PW�¯L¢K�,µmKqK�°Xz±Km
Èª��UKmKr�¶O�VPz±�,¬ª��³�Uqn��¯´d®·�t¾±�µmKqK

ªg,È��������,������� �
y�°½K�Kp©DÁLO�¶¡�VyK�er��¨OL��¯L²d®·�§K

�¬ª��L½�³�È�Km�¶O�µmKqK�¨½´hW�.¬½n��L½�VyK�YmLg�.VyK
mr/¡�n/·K´l±�¨g�Kq�¨¢~�t¾±�VyK�¨����rW�L½�³�«L`±K�×KrO�ÈXhª�

�°½K�§Lg|yrS��¯L²d®·r��È/WKo�¬/ª��¯L/®·�L/½?�,�´/�l�¬/ª��°¾/®·�¶¡�VyK�e
ÈWKo�LW�VyK�n±³Knk�È�×L_�È¸©K�Èª��� 5¬ª��qL®}�qm�L½�³�n·m�¶`¾X±�Kq�µmKqK�¯m´O

¯?�sK�LW,��.m´}�¶X�r¥�¶`¾X±�µmKqK�Y³ng� �
È�r�±�¶O�¶O�nyq�¶`¾X±��¶/¡�È/®ª��³�È�Km�V�¾�g�°¾¾PW��½r��sK�,{³L¡�°½K�¯n±Lyq

er//��¯?��//½r�W�qm�m´//O�n//·K´k�°//¢®�V//yK�µn//}
¶XzOsLO�È/X�r��¨¢/~�°¾Kn¡�¶¡�VyK�V¾��K³�°½K�°X�L½
¯Lz¢½��qm�¶/¾LK�¯L/®ª¢X�sK�¨/P��¶/¡�n/}�µqL}K�.VyK�µmKm��´y�È�Km�LO�µmKqK�×qL¦±K

K´�|©Lc�°½K�LO�¶¡�n±m´O�rkBX�¯L¾©tX��¯L½r_�°½K�,¶ªg
È�Km�©tX��¯L½r_�°¾O�Kq�¯LXyKm�n½LO�xS�,n±mq³?�³q�µmKqK�¯n±K´k

ʵ˨
ōŋķ˨ěù˨äŋŞŋĐă˨˨˫ĕùęù˨ãęʭâőùŏʭŞŎ˨ŊĜĄĸŎũ˨ĚēðĄŎ

È��¬¾±Km�rkBX�¯L¾©tX���µqLS�×KrO�ÈL±�m�¯L}mr¢ª®��¶¡�VyK�¶©tX��sK�×K
m�³�¨����X��LO�°½V/yK�¶/X�L½�U³L/�W�È¸_´/W�¨/OL��qKn��¶O�,m´k�sK�|¾S�Ì©t

¬·�È²½m�¯´X�rO�¨��� 5«n�W�qm�n²c�r·�rkBX�³�«n�X
m��ngK³��½r��,¨���LO�°½��m´®¾T±�×��m�¯?�¯L¾�¯Lz¢½�³�µ
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¶cr¥K�,¶©tX��sK�¯Ln�X�µL¦±�qm�Lz�qmIm��g�,Èª®��UÆ¢~�³�×r�±�¨���¶O�×q³K
È�µmrTy�¨���nyL��³�f©L��sK�«L¢gK�³�n}���È�V¾�PW�n/±mr¡,�m�L/K��m�³r/®ª��q���,V/±L½

m� 5¬¾ªzW��×n²P½LS�³�°½���m´O�¯L~½K�¶_´W�mq´�×rK�t¾±�Èg³�¶O��°/½KsK��5mr/¢½³q�,³q����Ì/©tX�
nXyK�¶O�«n�X��§Å�×sq³�½LP±�Kq�Èª���×L·n���¯L½r_�sK�r[B/X�0L�r��È/X�r��×L/·��V/z±Km�×K

mqK³�È±L¾g³�¬¾©L�W�M´cqLc�sK�¯³r¾O�¶¡���/�L_Ì�n/}�°¾®ª/z��m´/O�µ��m´©L/}�¶/¢ªO�,��µ��×L·
¨���m�n/½LO�,«L/¥�°¾Xzl±�qm�Kq�µ³r¥�°½K�×qKn��m´/_´�V/¾±Æ���q���m���V²/y�³�ML/X¡�q
ÈS�V�r¥��¢�W�sK�rkBX�Ëq³m�qm�¶¡�VyK�È©Lg�qm�°½K¶�/zª��L/O�¶/¸_K´�,È©KtX�K�r��³�L·

n±K�³�Kq?�LO�¨L�W��¶~½�m�×L·��mrS�¶O�¨½L®W�, ©Lz�r¦½��{sK� /½��5×r/¢��«L/�±��sK�¨�X/z
m��m�Kq�V±L½��¯?�¯L¾�q�Vl¾¦±KrO�L·��� �

µqLS�sK�¶XyLkrO�L�mK�°½K�È�¯L/~±�¶/¡�V/yK�UL/�¾�hW�×K��sK�°¾X/zl±�¯L/®ª¢X�n/·m
ym�b¾·�t¥r·�,¶�¾}�ÈXg�³�¶©tX�¶O�Kq�È�zª��µL¦X��³�qKtOK�¯K´²�L½��V/�r���/P²�¯L/±´c

m��mL`�³�UL\gLP�Ì�r��q���¬¾·L/��°¾¾PW�³�n¾©´W�¶O�m´k�³�¶X�r¦±�«KnlXyK�¶O�ÈÆ¡�UÅ
µL¥n½m�³���K´�sK�r¾z�°½K�qm�n²c�r·�-n±ms�Vym�¶½LS���Kr�/y�sK�¨/P��¯L�´/zª¾��×L·

�ª��¬·�n±m´O��³¶c�¶O�LzO�t¾±�µn²¡KrS�Uq´��¯?�sK�L·�n²}LO�µmr¡�µmL�XyK���È©L/g�qm�°½K
È�¬/�q�×r/¦½m�¨¢/}�¶/O�¯LX/yKm�,¶©tX��sK�¯KrkBX�¯L¾�¶¡�VyK��¶/O��´/_q�³�mq´/k

�//zª�Ì�µr¸O�³�>L//~�n//²��m�×qKt//OK�¯L//±´c�,¯?�×r//¢��«L//�±�sK�×���³�UL//\gLP�Ì//�r��q
mL/`��È�¶/X�r¥�«KnlX/yK�¶/O�È/Æ¡�UÅ�m´/}�� /±��L/��,È½�������/��,�����-�Kn//k×qL½��³

yLOr¡,È���������,����������� �
{³q� 5|kr/c�°/½K� 5mq³LX/ym�L/K��sK�È//krO�È�/zª��r¾/z�W�t/_�m´/P±�×t/¾c�¶±L/yL²}

µs´?�m�×L·��È²½���¶/O�×´P±�UL½K³q�³�¯?r��¶O��´_q�LO�,¶©tX��sK�¯Ln�X�°¾O�qm�rX~¾S�¶¡
È�r¾z�W�³�°¾¾PW�Èª���{³q�{³q�{mr¥�°½K�LO�³�n}�½m�°¾/¾PW�,ÈXkL²}�m´/k�¶/O�×r/¦

V�r¥��/W�¶/O�¶/®·�sK�|¾/O�t/¾±�r/K�°½K�¨¾©mB�0L/�P��³�È�/zª��«L/¢gK�qm�¶/½LS�¬¾·L/��r¾[
È�sLO�È�zª��UL½r�±�«Km�qm�×qLX�r¥�mmr¥��½LS�¬¾·L��¶¡�«L¦²·�¯?�VyK�È�¾P�Ì�� ½

n²²¡�r¾¾�W�|±Km,�Om´k¶�È�¯´¥r¥m�t¾±�¬¾·L��¯?�ÌXzOsLO�UL½r�±�m´k�n±´}���r¾¾�W�°½K
�§´hW�³mKqK�V¾·L�³��½r�W�qmË�mLX�K��L�WK�t¾±�¶©tX��¯L¾�n±³Knk���¶¡�n}�µqL}K�rX~¾S

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


È/��,¶/©tX��¯L/¾��´/�´�°/½K�qm�×sKmrS�È�Kq�¯L/z¢½�×r¾/z�¶/ª®`©K��³�m´/®¾S
¨/���³�Y³ng�µmKqK�¯m´/O��qm�Kq��V/}Km�È/S���°/½K�L/K

V�r¥�m´k�¶O�r¦½m�ÈWq´��³�n}�§´hX�n�O�¶O��� �
³K�¯Kr/¢�®·�rX/~¾O�¶/¢ªO�,°¾/zh©K����³�È/�Km�¶/O�Kq�µmKqK�¶/¡

¶X/}Kp¥�U³L/�W�¯L/z±K�³�Knk�qm�³m�¯?�°¾O�n±K��
��´/�´�°/½K�rO�§ÅnXyK�qm�n½LO�Kq�×qKp¥/½LS�r/O�¶/¡�V/�L½Ì�¯?,��L/¸²W

�¯?�sK�³�n/}LO�¶X/}Kn±�m´/_³�¯?�qm�L/�k�§L/®XgK�¶/¡�m´}
�qm�Kq�È/�Km�n/½LO�Kp/©�,mqKm�m´_³�Vhª��rO
�r�/��¶/O�L/�k�§L/®XgK�¯?�qm�¶/¡�mr¡�r¾z�W�¨���qm� 5Vhª��¶O
�t/¾±�¨/¾��´±� ½�q´�g�,¬ª��°½K�rO�µ³Æ��,L·

È��/�h�¨/���¶/O�¨�L�� 5¬ª��5�PW�¶O�¶¡�VyK�er��m´/}��´±L/¸W,×�����]�,�����,��� /±�-��

�°¾O�,¯?�¶½LSrO�¶¡�VyK�¶�¾�k�°¾®·�Kp©�È/�Km���³�µmKqK��
�qm�0L/�l~�¶/¡�µmKm�¶/_´W�¶X¢±�°½K�¶O�×sKq�rl�

¶±L¦½�n±³Knk�qm�µmKqK�³�È�Km�,×r�O�°¾zh©K�n/±K,�¯L/z±K�qm�L/K��r/O�n/IKs�µmKqK�L·
�Kq�µmKqK�¶/¡�È±L¾©tX��r¦½m�³�°¾zh©K´OK�¯L¾�³K

È�¨/��� 5Vhª/��¶/O�n/±³�È�¶ª/�L��,n²X/z±Km��³�mqKp/¥
È�sL/X®�|±L¾²¾/~¾S�sK�Kq�°¾zh©K´OK�N·p�n/²¡���|kr/c� /½�qm�°¾/zh©K´OK�È½´/¥

È©L//gqm�,¶//X�r¥��³L//z�³�×³L//z�È//�Km�L//O�Kq�µmKqK�,×r//¢���,³K�sK�|¾//S� 5̄ L//¾©tX��¶//¡� �
Ks�×r/K�,¯L/z±K�qm�¬·�³�Knk�qm�¬·�Kq�µmKqK/½È�¬/ª��³�È/�Km�r/O�n�mn²X/z±K��sKq�r/l�,×�

y�°½KD�Kr/c�¶/¡�V/yK�¬/¸�³�×n/_�0ÆL/¡�§K
È�§³n/��×r/�O� 5§Kt/X�K�È®/yq��¨/½´hW�È/�Km�¶/O�Kq�µmKqK�³�n/²¡
|©Lc�qm�n½LO�Kq�|yrS�°½K�jyLS�,¯L®¥�¶O�.mrO�/®ª¢X�³�¶�/yÆ��ÈX�r��×L·�qm�¯L

°¾¾PW�qm�¶/~½q�0LWn/®��L·��µ³r/¥�³m�U³L/�X�×L/·
�¯L/®ª¢X�¯L/¾�¶¡�VyK�µmKm�¯L~±�¶~½n±K�³�r¢��j½qLW
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¶½r�±�È/��,¶/©tX��¯L/¾��´/�´�°/½K�qm�×sKmrS
¬·�rO�µr�O�Ì©tX��i´¾}�È±LXyKm��¨/���³�Y³ng
m½´OK�sK�µL¥n�×r�O�°¾zh©K�V�r¥�m´k�¶O�r¦½m�ÈWq´��³�n}�§´hX�n�O�¶O

¶±�¶¡�¯?�N©L_�´OK�L¸²W�³K�¯Kr/¢�®·�rX/~¾O�¶/¢ªO�,°¾/zh©K
µmr¡�r¾z�W�³�°¾¾PW�¬ª��¶O�Kq�È�Km�n±K���¶X/}Kp¥�U³L/�W�¯L/z±K�³�Knk�qm�³m�¯?�°¾O

�r��°½K�È½Krc���´/�´�°/½K�rO�§ÅnXyK�qm�n½LO�Kq�×qKp¥
È�M´z²�n±³Knk�¶O�È®ª���¯?�sK�³�n/}LO�¶X/}Kn±�m´/_³�¯?�qm�L/�k�§L/®XgK�¶/¡�m´}
�qm�Vª�k�°½K�¶¡�V¸_�KmL�X����³�°����qm�Kq�È/�Km�n/½LO�Kp/©�,mqKm�m´_³�Vhª��rO

�¶O�0L�r��n±³Knk��5¬ª����r�/��¶/O�L/�k�§L/®XgK�¯?�qm�¶/¡�mr¡�r¾z�W�¨���qm� 5Vhª��¶O
È�nyq��¯Lz±K�qm�¶¡�VyK�È©Lg�qm�°½K��t/¾±�¨/¾��´±� ½�q´�g�,¬ª��°½K�rO�µ³Æ��,L·

È��/�h�¨/���¶/O�¨�L�� 5¬ª��5�PW�¶O�¶¡�VyK�er�
®gÆÈ�sqK´k,È��������,������°¾O�,¯?�¶½LSrO�¶¡�VyK�¶�¾�k�°¾®·�Kp©

p¥��r��¯Lz±K�³�Knk�qmÈ�¶X}K�m´}���qm�0L/�l~�¶/¡�µmKm�¶/_´W�¶X¢±�°½K�¶O�×sKq�rl�
´OK�r�±�¶±L¦½�n±³Knk�qm�µmKqK�³�È�Km�,×r�O�°¾zh©K

VyK�È�Km��sKq�rl�,×�����]�,�����,�������Kq�µmKqK�¶/¡�È±L¾©tX��r¦½m�³�°¾zh©K´OK�¯L¾�³K
Ks�ÈX��½Knk� 5¬/ª��³�È�Km�rO�nÈ�¨/��� 5Vhª/��¶/O�n/±³

È�sL/X®�|±L¾²¾/~¾S�sK�Kq�°¾zh©K´OK�N·p
È©L//gqm�,¶//X�r¥��³L//z�³�×³L//z�È//�Km�L//O�Kq�µmKqK�,×r//¢�

Ks�×r/K�,¯L/z±K�qm�¬·�³�Knk�qm�¬·�Kq�µmKqK
����]�,�����,������� �

¯L®·�LK�n}�µqL}K�¬·�rX~¾S�¶¡�q´�,�y�°½K
/½r�±�sK�°¾zh©K´OKÌ�È�§³n/��×r/�O� 5§Kt/X�K�È®/yq

È�|©Lc�qm�n½LO�Kq�|yrS�°½K�jyLS�,¯L®¥�¶O�.mrO
mr¡�´`Xz_�µmKqK��´�´��|©Lc�°½K�°¾¾PW�qm�¶/~½q�0LWn/®��L·

mqKm�¨���sK�¯L�´zª¾��³�¯L®ª¢X���¯L/®ª¢X�¯L/¾�¶¡�VyK�µmKm�¯L~±�¶~½n±K�³�r¢��j½qLW
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�-V/yK�¶X/}Km�m´_³�|¢®~¡�³�×r¾¥qm�¨���¯´Kr¾S�µs´g�¶y�qm�¨�Kng�,¯L�´zª¾��³
�¶¡�¨���È½Krc�Vzl±��¶cÈ�¨�����hW�NPy�t¾c�.m´}���¨/���n/²½?r��Kq�«³m��ÆXkK

È�¨¾¢~W��¶¡�L²��°½nO�,n·m�È�Kn¾S���hW�¶±´¦c�¨���.n/²¡���È/yqrO�,«´/y�mq´/�³
�-VyK�¨�����hW�È½Krc�È��/�h�¨���Krc�.m´/}��|/yrS�°/½K��¨/���mq´/�qm�¶/c�L·

§Ly�n±³Knk�¨���mq´�qm�¶c�³�¯Lz±K��«Æ¡�³�¶�zª��¨·K�¯L¾�L·VyK�µm´O�er���� �
§Lg�r·�¶O,��OKq�¶¡�n²·m�jyLS�¶ªJz�°½K�¶O�n½LO�È¸©K�ËmKqK�¶O�¯Kn�X�Ì��¯L¾��³�µmKqK

¨�����³�UKo�³�µmKqK��/y�³m�°/½K�¶/O�¯L/®ª¢X�³�¶�/yÆ��j/yLS�¶/XP©K�³�V/yK�¶±´¦cD�§K
V//yK�µm´//O�U³L//�X��´OK�×r//¢��|kr//c�,×´//��§L//®XgK�¶//O��sK�¶X//yLkrO�t//¾±�°¾//zh©K

|©Lc�r��È½L·VyK�µm´O�Vym�°½K�sK�ÈX���� �
È�È�r¾/z�W�³�¶/®_rW�V/¾ª��«L/�±�qm�¶�yÆ��µL¥n½m�sK�¨���¬¾±Km��¶/O�0L/X½L¸±�³�m´/}
�×L²��r[K��m´O�n·K´k��L/h±K�°¾/O�,¬©L��qm�r[BW�³�r¾[BW� 5«L�±�qm�¯L�´zª¾�×��,r/[K��/ªXl

n±m´P±�¨IL��×r·´_�U³L�W���×´¦©K�LO�,¯L®ª¢X�¶¢±?�§Lg�V¾ª�L����«L�±�sK�r[B/W�³�r¾[B/W
È�°ly�Kn_��L²�³�n±mr¡��|�±�¶O�,Kq�´¦©K�°½K�×sLy�Uqn�����h�qm��§L/��K�°XkL/y

sLO��È�n±n±Kmr¥���sK�°ly�L_�r·�,«Æ¡�¨·K�°¾O�¨�L����×qL/¾XkK�t/¾±�¨/�L��¯?� 5̈ ���,m´O
È�M´zh�¶O�Kq�×qL¾XkK�¨���wLyK�°¾®·�rO�³�n}�¶±´¥�È��½r�W�×K�/�¶¡�n±mr¡D�,r[

�¶±KmKs?È��/½r�W�qm�Kp/©�-n/²¡�¨/®��¨/����/�hW�V/¸_�qm�n±K´XO�n/²X�¥����´/·�¨/��©K
¸_�Èª�� 4YmLh©Kº�h�©Kº���sK�q´�²��«L/`±K�Uqn��³�sK´_�,�½qL�W�Vym�°½K�qm�Vh�

m´O�¨��-�È�Uqn���½r�W�qm�¯L~¾®·�¶¡Krc�n²X�¥����r/X©K³�¨/��©K�ºh/���W�L/WB�n/¾¡
V//yK�Uqn//��¯L//®·�,Vh//��n²//}LO�µmr//¡��K°//½�r�W�//½��³ªhW¨//¾� //±�Kq��//�L�È��,qLP`©Kn//P�

����«����]�,������,�������¶/¡�m´/O�qK´XyK�ÈX¾ª�L��rO�,¨���×L²��qm�¯L®ª¢X�¯L¾O�È½´¥
n}LO�Uqn��rO�È²XP��� �

¬¸�,¯?���hW�NPy�³�È¸©K�¨��� 5�´�k�qm�LK��×Kr/O�L/½?�¶/¡�m´/O�¯?�|yrS�°½rW
½K�.VyK�«sÅ�n±³Knk�ÈWKo� 5UL���sK�r¾��×t¾c�,¨��� 5��hW�sK�rX~¾O�¶�yÆ��Kq�|yrS�°

¶XkKmrS�¯KnO�³�µmL¸±�]qK�¯L®ª¢X�n±K-��/�´�¶¡Krc�� 5q³n/��È¦±´/¦c�qm�¯L/~½K�×r¾¥
V/yK�ZhO�°½K�qm���´�°¾¾�W�ÌXzOsLO�,¨�L��sK�¨����/y�°/½K�,«Æ/¡�¨/·K�×Kr/O�L/KD�§K
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¨/�Lg�UKo� 5UL�/��5m´_³��r��¶O�,¨���,¯L±?�r�±�sK��È±n/}
³�¬ª��¯m´P±�LO�¶cr¥�È®±�Kn/¾S��/�hW�¨/���Uqn/���°/½K�L/K�,mr/¡

�r/K�¶/O�¨/�����hW�¶¢ªO�,VyK�È�L¡�¨�����hW�×KrO�Uqn��³�¬ª��¶¡�m´P±�¬·�L²��°½nO
�Kn/¾S��/�hW�¯?�L/O�¨/���V/�¾�g�0L/yLyK�¶¡�VyK�n²sL¾±�¬·�Uqn�

VyK�µmK��sKq�rl�,×�����]�,�����,������� �
�,V/z¾±�UKo�UL�/��sK�µmKqK�r/¥K�¶/¡�m´/O�er/��¬ª¢X/�×KrO�×r¦½m�§K

µL¥n½m�sK�×sKq�rl��{qKt¥�.VyK�¶±´¦c�UKo�LO�¯?��LPWqK�qm��ªXl�×L·��¶/²¾s�°½K
L²��µL¥n/½m�³m�sK�×n/²O�m�r/Pk�µmKqK�qm�¶±L/yL²}�µmK

È�¶®_rW�ÈPªy�Kq�µmKqK�,È©tX��qL 6̀ ±�n²±L®·�È·³r¥�¶¡�VyK��V/yK�µm´O�n�X��³�µmr¡
n}LP±�µKr¡K���È½L/²��µmKqK�×Kr/O�¯L/®ª¢X�rX/~¾O�L/K

Ì�m´_³�±L/yL²}Ì��er/}�°½n/O�¬/·�Kq�¯L/®ª¢X
È/�r��L/½�³�m´/O�È/WKo�L/½�,¯?�¶O�¯Kn�X��³�°¾XP\�r�±�qm�µmKq��n/�Ë�

�×L/_�×r/¦½m�µ³r/¥�qm�¯Kn²®/~½n±K�rX/~¾O�L/K�,n²Xz±Km
VyK�È� 3r 3��³�ÈW´P[�×rK�µmKqK���qm�mr/¢½³q�°/½K�¯KqKmK´/·

n²X}Kn±,�µqLS�LK��×r/K�Kq�¯?�µr�L}K�¯´d®·�×K
�,UKo�r/O�n½Ks�×rK�Kq�µmKqK�,µr�O�Ì©tX��«´®��³�UKo�qm� 5YmLg�Kq�µmKqK�¯L¾Kr¡�,¬½n�

sKq�rl�,×������,«�]�����,����������� �
�È/�r��¬½n/��Kq�µmKqK�¶¡�µr�L}KÈ�n/±mr¡,�WB�n²X/}Km�n/¾¡

�µL¥n/½m�n/yL��È©K´/W�,q³L/O�°/½K�r/O�¯L/¾©tX��¨/¾©m�°½r/W
�sK�Kq�¯L/±?�¶/¡�m´O�UKo�qm�N¾¡rW�³�rP_�{r½pS�,Ln��mn�W�¯´d®·�µmKqK�×qL¦±K

m´O�¯?�È©tX��¯KsKmrS��YmL/g�×r/K�µmKqK�¶¡
�YmLg�,VyK�µmKqK�¯?�B~²�¶¡È/�n/}LOÈ�µmKqK�x/S�,��n/±K´W

�r/K�°/½K�×Kr/O�Èªh�,V�L®_�°¾®·�¶¡�¬½qKm�mL½�¶O�q´�
È�¨h®©K�È��Å�È�r��Kq�¯?�³�n±m´P±�¨IL��YmLg�n±n±LyL²}��� �
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V}Km�È²}³q�jyLS-�Kr½s�¨/�Lg�UKo� 5UL�/��5m´_³��r��¶O�,¨���,¯L±?�r�±�sK
Vz¾±��¬ª¢X�r�±�qm,�³�¬ª��¯m´P±�LO�¶cr¥

�r/K�¶/O�¨/�����hW�¶¢ªO�,VyK�È�L¡�¨�����hW�×KrO�Uqn��³�¬ª��¶¡�m´P±�¬·�L²��°½nO
³�¬ª��sK�r¾��×r¦½m��Kn/¾S��/�hW�¯?�L/O�¨/���V/�¾�g�0L/yLyK�¶¡�VyK�n²sL¾±�¬·�Uqn�

n²¡��sK�t¾c�¯?�qK�,¯L®ª¢X�µL¥n½mVyK�µmK
y� ²½KD�,V/z¾±�UKo�UL�/��sK�µmKqK�r/¥K�¶/¡�m´/O�er/��¬ª¢X/�×KrO�×r¦½m�§K

µL¥n½m�sK�×sKq�rl��{qKt¥�.VyK�¶±´¦c�UKo�LO�¯?��LPWqK
VyK�¶_´W�¨OL���¶X/ym� /½�qm�×³�L²��µL¥n/½m�³m�sK�×n/²O

È�¶®_rW�ÈPªy�Kq�µmKqK�,È©tX��qL 6̀ ±�n²±L®·�È·³r¥�¶¡�VyK
µmKqK,�³�¶Pª��×³q�sK�¶¡�VyK�Èª���n}LP±�µKr¡K

È�r�±�qm�ÈOL`½K�n²X�r¥��rl��×sKq�/½r�±Ì
K�¶¡�µmr¡�x¢�²È/�r��L/½�³�m´/O�È/WKo�L/½�,¯?�¶O�¯Kn�X��³�°¾XP\�r�±�qm�µmKq

È�n½r�¶WKp©�Kq�Knk�×m³n���×L/_�×r/¦½m�µ³r/¥�qm�¯Kn²®/~½n±K�rX/~¾O�L/K�,n²Xz±Km
È�¯L±?�µL¦±�qm�¶¡�n±r¾¥,�VyK�È� 3r 3��³�ÈW´P[�×rK�µmKqK

�È�ÆXkK�r¦½n¢½�LO�UKo�rO�µmKqK�UmL½sn²X}Kn±
�,UKo�r/O�n½Ks�×rK�Kq�µmKqK�,µr�O�Ì©tX��«´®��³�UKo�qm� 5YmLg�Kq�µmKqK�¯L¾Kr¡�,¬½n�

O�¬IL��¶È�¨h�È��Å�³�UKo�n²Xz±Km��sKq�rl�

�5̈ OL��qm�¯L¾©tX��½r�±Ì��È/�r��¬½n/��Kq�µmKqK�¶¡�µr�L}K
V/yK�YmL/g�×rK�µmKqK��¬¸��µL¥n/½m�n/yL��È©K´/W�,q³L/O�°/½K�r/O�¯L/¾©tX��¨/¾©m�°½r/W

¬½n���sK�Kq�¯L/±?�¶/¡�m´O�UKo�qm�N¾¡rW�³�rP_�{r½pS�,Ln��mn�W�¯´d®·�µmKqK�×qL¦±K
È�q³m�µL¥n½m�°½K�VkLy��� �

×³q�r·�¶O,�¶½r�±�rX~¾O��KrX}K�¶��±�m´O�¯?�È©tX��¯KsKmrS
VyK��¶O�ÈWqLP�,�Knk�¨����YmLg�,VyK�µmKqK�¯?�B~²�¶¡

m´}�Y³ng�¶O���X��°¾®·��r/K�°/½K�×Kr/O�Èªh�,V�L®_�°¾®·�¶¡�¬½qKm�mL½�¶O�q´�
È�¨h®©K�È��Å�È�r��Kq�¯?�³�n±m´P±�¨IL��YmLg
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X��¯L½r_�qm�¶¡�È©´hW�LO�LKµqL/S�,V/�r¥�¨¢/}�rkB/X�¯L/¾©tX��q´¸��LO�¶©t��sK�×K
µL¥n½m�«Æ¢©K��¾�m�ZgLP�l/z±�,�´/��qm�³�n/}�¶X/}Kp¥�qL/²¡�«n�X�¯L¾©tX��×L·Ì�

n}�¶X�r½pS�¶©tX��ÈÆ¡�µL¦Xym�qm�¯?�È½L~���qm�r/¾¾�W�NP/y�µL/¥�UKr/¾¾�W�°/½K�0L�P�
È�t¾±�«Æ¢©K�¨¾ª_�qm�¯L½r_�°½K���K´�n}��ª®_�sKÌ�W�°½K�Ì/©tX��5�/�´�¶O�n½LO�UKr¾[B

m´/O�� 3r/ 3��×L/²��qm�r/¾¾�W� 5̈ /¾©m�¶/O�¶¡�mr¡�µqL}K�µmKqK� 5V¾·L�ZhO�qm�rkBX���¶/O�L/²O
©tX���½r�WÌ��s³L/`W�¯?�sK�³�n/²¡�§´/ªg�¨/h� /½�qm�0L/®Xg��r��m´P±�«sÅ�,«n�X

n²¢±��mKqK�³�V/}Km�m´/_³�¨/h®©K�È/��Å��r/��Ì/½r�±�er/��¯L/¢K�¬/·�³q�°¾®·�sKË�
³Knkm´O�µn}�¶Xz±Km�¨h®©K�È��Å��r��n±���Ì/©tX���/½r�W�qm�¶/¡�m´/O�È©L/g�qm�°/½K

È�§´ªg�r·´_�qm�L¸²W��r��,rkBX�È�s³L/`W�¯?�sK�n/½LP±�³�mr/¡�m´/®±���r/¾¾�W�°¾/®·
�³�n²/}LO�¶X/}Kn±�Kq�¨/h®©K�È/��Å��r��Ì½r�±�er��¯L¢K�,rkBX�¯L¾©tX��¶¡�m´O�È�L¡

mKqK�n²±K´X±�¶`¾X±�qmË�Kq�n±³Knk�n²/yL²~O�¨/h®©K�È��Å��°¾/®·�sK��� 5È�/zª��Ìl/z±�¬/·�³q
È//�Km�¶//O�Kq�µmKqK�,>L//~�Ì�//yÆ��L//O�«L//¦®·�³�p//kK�¯L¾IL//~�sK�Kq�µmKqK� 5°¾//¾PW����¶//¡� �

m´O�°zgK�«L�±�¶O�n±³Knk�¬ª��V�¾�g�qm���n/±mr¡�L²����,wL/PX�K�³�p/kK�°/½K� 5mq³LX/ym
¬·�mq³rS�ËmKqK�¨¾ªhW�qm�¶�yÆ��Ì½r�±�LO�rX~¾O�È½Kr¥m´O�qL¥���Ìl/z±� 5°¾/¾PW�,§L/g�°½K�LO

È�µmKqK�È�zª���³� ®¡�´y�³�V®y�°½K�¶O�|½Kr¥�È½Krc�°¾¾PW�³�¨¾ªhW�qm�rX~¾O�n±K´W
×qL½�n}LO�r¥��� �

ʶ˨
ŰĚĴőũ˨ŀğŦĿũ˨ĕùęù˨ęĕ˨´ʭĤŎŧ˨äŖŊù˨ ˨

�m´}�×q³?mL½�Vz¾±�×sL¾±�¶¡~½n±K�³�r¢��j½qLW�sK�µq³m�°½K�LWÌ��¯L/½r_�L/¸²W�,ÈÆ/yK
L®ªz�¯L¾�È�zª�°OK�V/½q´h�L/O�>L/~�È�zª��¯L½r_�,¯L±�L²¾/y���È�´/X������V/yK��

V©t²�×q³?´±�³�r¾¸}��´zª¾��°½K�µL¦½L_�³�X/ym�Ì/�r��qm�×³�×L/·Lmq³��È�/zª��×L·
Vz¾±�µn¾}´S�¶�zª��³�V®¢g�¶O�¯L½L²}?�rO��/¢�W�V²y�qm�¶¡�°½K�LO�³Kr��´�/yqK�È½L/~

È�r¾y��zª��LO�¬·�ÈWL�ÆXkK�,mr¡Ì�mqKm�³K��ª�L���L/�±�°¾/®·�sK�È/¢½�,L/K�n/±³Knk�V/¾
V/yK�È½´�/yqK�L/O�×´²¾y�r¢�W��KrX�K���«´/¸��L/O�È½´�/yqK�×r/¢��V²/y�qm�V/¾ª�L�

�V¡rg��È�°¾¾PW�È�È�r��°¾Xzl±��rh�n±³Knk�³�n}��È�/zª��V²y�qm�LK�-n½mr¥
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,L²¾�������,������¯?�LW�³��µmrX/z¥�m´/_³�¶¡�L_
n}LP±�¶c�³�n}LO�qL¡�qm�ÈX¡rg�¶c�-nOL½���³�È½Kn_�°½K

È�¬/·�n/±³Knk�ÈWKo�ËmKqK�°¾¾PW�×KrO�L²¾y�°OK�{ÆW�qm�Kq�qLOmK��er�L/O�¶/¡�V/�L½�¯K´/W
È®±�n/±m´O�n/�X��°¾�´/ª�K�§L\K�¶¡�¯?�§Lg�-mrO��¯K´/W

,°¾�������,��������� �
È�|½Kn/¾S�³�È½Kn/¾S�V/ª��Kq�µmKqK�,|½´/k�ÈXkL²}�V/z±Km�

�UKm´//_´�¯mq³?n//½nS�qm�Kq�µmKqK�|//�±�¯L//y�°½n//O�³
K³�¶/O�Kq�UKm´/_´�¶ª/zªy�¶/¡�L²¾/yN/_��È/¸X²�m´/_´©K

¶O�¶¡�Vz¾±�qL�X±K�sK�q³m�qKn²S�°½K�,n±Km��,µmKqK�¶ª®_�¯?�sK�³�UL���ÈL®W�,«L��q´�
È�L�mK�°½K�ULP[K�×KrO�¶cr¥K�×³�n/�L��¶O�n±K´WË��³r/��

¶WL¸_��¾®_�°�m´_´©K���y�°OK,L²¾������,������mL²X/yK
È�UL/P[K�n/±³Knk�×Kr/O�Kq�µmKqK�0L/�L�XkK�t/¾±�r/¦½m�µKq�³m�sK�,¶/®·�°½K�LO�,n²¡��-n/²¡

� 6nOÅ�,�r�©LO�L�¨¡A�È¸X²½�¯EUKp©LO�L�È©����½r��sK�«³m�³
È�¨/¾©m�°¾X/zl±�qm�L²¾/y�°/OK��n/·m�¯L/~±�L/W�n/}´¡
¯L/~±�r¾�©L/O� 5UKm´/_´� 5m´/_³�,ÈX/z·��UKp/©LO�×m´/_³�Ën/²·m

µqLS�LW�n}LO�UKp©LO�×K�NgL/�� 5UKm´_´�sK�×K��µmKqK�,r¾�©L/O�ËmKqK
mmr¥�È¸X²�ÈWKo�qL¾XkK�³�µmKqK�¶O�,¯L}��y�°OK,L²¾���������/©K��,��������³K

N_K³�sK�µmKqK� 5NgL��UKm´_´�mqKn±�¯L¢K��¯?�³�n/²½?�n/½nS�m´_´©K
n}LO�×qL��³�È¸W�µmKqK�sK�m´k�,m´_´©K��y�°OK,L²¾�������,�������r/·�qm�V/yK�°}³q

V/yK�µn/}�ULP[K�t¾±�UKo�LO�µmKqK�V¾²¾��,§ÅnXyK�³m�°½K�sK� ½���,UKo�L/O�µmKqK�V/¾²¾�
�¬ª��°¾��t¾±�L²��³�«´¸��V¸_�sK�¶¡�mqKm�§LP±m�¶O�Kq�¬

���,������� �
×qLO�¬ª��¶O�µmKqK�¯n±Kmr¥sLO�qm�L²¾y�È�f½r�W�È©L�W��n/±³Knk�qm�¬/ª��¶/¡�n²¡

È��/ª�W�¯?�¶/O�¬/ª��¶d±?��³�V/y³K�UKo�×L/�X��,mr/¾¥
�UKo�×L/�X��n²X/z·�¶/¡�¯L/²c�Kq�¯L/¸_� 5UKm´/_´�L²¾y
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VyK�×m´_³�×rK�V¾ª�L��,×´²¾y��/y�°OK,L²¾

È�È�mKnXK�È¸©K�V¾ª�L��,m´}�n}LP±�¶c�³�n}LO�qL¡�qm�ÈX¡rg�¶c�-nOL½
È�¬/·�n/±³Knk�ÈWKo�ËmKqK�°¾¾PW�×KrO�L²¾y�°OK�{ÆW�qm�Kq�qLOmK

È�r¾z�°½K�¶O�µKq�,V½L²��Ì½r�±�È®±�n/±m´O�n/�X��°¾�´/ª�K�§L\K�¶¡�¯?�§Lg�-mrO
�L��°¾Xzl±�×KrOµmKqK�,¨�m´O�¨IL��×K���´ª�K,°¾

°OK�m´_³�µL¦±�qm�L²¾y�È�|½Kn/¾S�³�È½Kn/¾S�V/ª��Kq�µmKqK�,|½´/k�ÈXkL²}
�°//OK�//y,L²¾���������//©K��,��������UKm´//_´�¯mq³?n//½nS�qm�Kq�µmKqK�|//�±�¯L//y�°½n//O�³

È�¶Xz_rO�°/OK�×KrO�LK�-m´®±��K³�¶/O�Kq�UKm´/_´�¶ª/zªy�¶/¡�L²¾/y
È�¶O�¶¡�Vz¾±�qL�X±K�sK�q³m�qKn²S�°½K�,n±Km

N_K³�¶O�m´_´©K�m´}�µn±Kmr¥�sLO��È�L�mK�°½K�ULP[K�×KrO�¶cr¥K�×³
�m´k�N_K³�¯E�N_K³�,¶WKpO�m´_´©K�¶WL¸_��¾®_�°�m´_´©K

È�UL/P[K�n/±³Knk�×Kr/O�Kq�µmKqK�0L/�L�XkK�t/¾±�r/¦½m�µKq�³m�sK�,¶/®·�°½K�LO�,n²¡
n�L��¶O� z®W�LO�Vzl±Ë��� 6nOÅ�,�r�©LO�L�¨¡

È©L/�W�×qL/O�UKo�«sK´/©�¶O�¶_´W��È�¨/¾©m�°¾X/zl±�qm�L²¾/y�°/OK
¯L®·��q´��r��qm�¶¡Ì�¯L/~±�r¾�©L/O� 5UKm´/_´� 5m´/_³�,ÈX/z·

�n½LO�°¾²d®·�,VyKµmKqK�µqLS�LW�n}LO�UKp©LO�×K
ÈWKo�r¾�� 5qL¾XkK�³�mmr¥�È¸X²�ÈWKo�qL¾XkK�³�µmKqK�¶O�,¯L}

È�§ÅnXyK��n²¡N_K³�sK�µmKqK� 5NgL��UKm´_´�mqKn±�¯L¢K
N_K³�n}LO�×qL��³�È¸W�µmKqK�sK�m´k�,m´_´©K

V/yK�µn/}�ULP[K�t¾±�UKo�LO�µmKqK�V¾²¾��,§ÅnXyK�³m�°½K�sK� ½
¶±�ª��LO�µmKqK�È�Kn�� 5V¾²¾��L¸²W�¬ª��°¾��t¾±�L²��³�«´¸��V¸_�sK�¶¡�mqKm�§LP±m�¶O�Kq�¬

VyK�µn}�¶Xz±Km��y�°OK,L²¾��������M��,]����,

°OK��×qLO�¬ª��¶O�µmKqK�¯n±Kmr¥sLO�qm�L²¾y
VyK�µmKqK�¯L®·-�®·�¶¡KrcÌ�È��/ª�W�¯?�¶/O�¬/ª��¶d±?

KVyL²��°¾®·�¶O�t¾±�µmKq��°OK��UKo�×L/�X��n²X/z·�¶/¡�¯L/²c�Kq�¯L/¸_� 5UKm´/_´�L²¾y
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È�n±³Knk�È�×qL/O�UKo�×L/�X�K�Kq�UKm´_´�qm�r¾k� 5«L�±�³�eÆ��³�n±Km�mqL®/}���sK
È�È¸©K�mKr�Kq�t¾c�¶®·�,¬·�³q�°¾®·�V/}Km�UL/�L²�È/¸©K�UKo�LO�r¥K�¶¡Krc�-mqKn²S,�

¯?�È®±��ªk�Kq�L·�mr¡��/OK/y�°,L²¾���������/©K��,���������L/¸²W�Kq�¬/ª��³�µmKqK�U³L/�W�¶/¡�³K
È�qLPX�Kqm�n±Km��y�°OK,L²¾���������©K��,��������¶/O�µmKqK�V/~¥sLO� 5È¦±´/¦c� 5̈ /¾ªhW�×Kr/O

mKqK�¨¾ªhW�sK�,¬ª�Ë�È� ®¡�¯Lz±K�ÈX/yL¡��p/g�L/O�³�mr¾¥�V½m³n/h�³�L·��,¯?�×L·
È�VPz±�n±³Knk�¶O�Kq�L²��¯L®·�n·m��Oqm�µmKqK�,Èª�´O�r�±�¶��³�V/y³K�n/����OLW�¯Lz±K

W�VhW�,n��BVyK�È_qLk�È�K³m�r¾[��qm��ªXl�UKmKqK�mn�W�³K���´/²W�L/O�¬/·�Kq�¯Lz±K
È�°¾¾PW�³K�È�K³m�n²¡��È®±�n±³Knk�mq´�qm�¯´c�LK�µt/¾¦±K�³�È/�Km�¯K´/W��È_qL/k�×K

È�qmL��³K�sK�¶d±?�n½LO�Kp©�,V�r¥�r�±�qm�|©L��K�×KrO�q�m´}¶O�K��-mr¡�r¾z�W�«³t©�´h±
sÅ�µK´kÌ�È®ª��ÌsÅ�µK´k�³�V�¾P����LKÈ®±�µmKqK�n/}LO�n/±³Knk�V/�¾P��ÌsÅ�n±K´W-�

Kr½s�È®±�³�V/z¾±�µmKqK�×Kr/O�È½L/_�,¶/sÅ�°/½K�qm�0L/yLyK��×Kr/O�Kq�È/³t©�°¾/²c�¯K´/W
V�r½pS�³K�sK�UKm´_´�¯n?n½nS���-m´O�n·K´k�n±³Knk�È®ª��ÌsÅ�,µmKqK�«r_Å�°½nO

n}LO�m´_´� 5¬ª��ÌsÅ�,×t¾c�¶¡�L²����«L/�±�qm�°/¢®�³�N_K³�VPz±�¯´c�,´y�¯?�sK
È�r¾z�W�³�°¾¾PW�{m´k�¶O�m´_´� 5¬ª��wLyK�rO�×´²¾y�mKqK�xS�,m´}Ë��¶/O�t/¾±�n/±³Knk

È�sL//O�{m´//k�¶//O�³K�¬//ª��mmr//¥��//y�°//OK,L²¾���������//©K��,���������qm�µL¥n//½m�°//½K�n//L¾S
¨ª��©K�§L��K�¯m´O� 7�Kr�K�¶O�È¸�È�¯L~±�Kq�m´k�n·m���yÆ�Ì��¯L®ª¢X��Æk�rO�,È½L~

È�n��©LO�Kq�È¸©K�V¾ª�L��¶¡�È�È¸©K�¨���n±m´O�n�X��³�n²Xz±Km���Kr/�K�¶/O�¨ª��n±K´W
�½r�W�º½L²�©LO�Kq�È¸©K�V¾ª�L��,n}LO�È�n±mr¡�¶O�Kq�È¸©K�§L��K�×KrO�V½L��¶±´¥r·�³��t_

×qLO�UKo�Nªy�³K�sK�È©L�W�È��n±m´®±È�§Lh�³K�×KrO�³�n±mr®}���,È/y´��¶_K´k����]�,��,

������������� �
°OK�r�±�qm�V½L²��LK��� 5«L/�±�qm�UKm´_´�È¦±´¦c�rO�n±³Knk�È·L¥?�×L²��¶O�,L²¾y

VyK�ÈXz·� 5r¾k��/y�°/OK,L²¾��������M��,]����,������®/~cry�Kq�n/±³Knk�UKo�Èª�´/OÌ��r/·
È�È©L®¡�mqKm���hW�¯L¢K�¶¡�n±Km���°½rWÅL/O�qm�Kq�r¾k�«L�±�n±³Knk�,V½L²��×L²��qm

È�¨��W�°¢®�f�y��,V/½r¾k� 5V/½L¸±�qm�¶/¡�ÈL/�±�¯?�L/O��OL/��Kq�¬3©L��xTy�³�n²¡� �
È�Uq´/��,V/yK�µmr¡�¨��W�¯L¢K�Nzg�¶O�mn/²O���¬/ª��j²/y�sK�V/½L²��¶/¡�V/yKp©� �

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


��������//©K��,��������//O�L²¾//y�°//OK¯L//z¢½�¶��¯m´//O� �
/y�°/OK,L²¾���������/©K��,�������¬/ª��¯L/®·�Kq�µmKqK�L/W� �

mq³?�qL®/}�¶/O�n±³Knk�UKo�UL���sK�³�µmr¡�È�r��n±³Knk��/y�°/OK,L²¾�������

r¦±�¨OL��qm�¶©tX��«n�X�¯L½r_�¶¡�n}�¶�gÆË�¬ª��K�µmKqK�¶¡�m´O�n�X��,µmKqK�×qL¦±
°¾®·�n/}�µqL}K�q´��¶/¡�WB�×r/¢��¯L/½r_�n/¾¡

�È/¸©K�ËmKqK�V}Km�qKr�K�¶¡�m´O�×mr¢½³q�¨OL��qm�¶®·�sK�|¾O�,µmKqK� 5Y³ng�rO�¶©tX�
�YmL/g�Kq�µmKqK�,r/P_�sK�qKr��×KrO�n²cr·�¯L¾©tX��LK�qm�³�µmr®/}

�VP/z±�È¦±´/¦c�sK�n/½LO�´/y�¯?�sK�°/¢©�,n±n¾yq�¨h®©K�È��Å� 5�r��Ën½K�¶O�r¾z�°½K
È�ZhO�¬·�n±³Knk�LO�n±mr¡���¶/O�¯ÆIL/��×Kr/O

P/z±�qm�Kq�µKq�,UL�/��L/O�UKo�V/¾²¾��,µmKqK�¯m´OV��qK´/®·�UL�/��³�UKo� 5È`²/y
È�¶~½n±K�¶±´¥�n±mr¡���|/yrS�°/½K�j/yLS�L/K

m´O�rWqK´}m�µmKqK�Y³ng�¶O�n�X�� 5̄ L¾©tX��×KrO�-È®±�¶¡Krc��n²Xz±K´W��/ªk���³�mL/`½K��
n/±r¾¥�qL/¡�¶O�µmKqK�LO�UKo�VPz±�°¾¾PW�¶O�jyLS�qm���³��©L/k�n/±³Knk�¶/¡�j/yLS�°/½K

/O³q�×r/¦½m�|©L/c�L/O�Kq¶�È�³q�°/½K�qm�¶/¡�mr/¡�
Èª��Èª���r·�³�m´O�n·K´k�Knk�¨���,µmKqK�,Uq´��µmKqK�n/²sL¾±�L/²P®©K�È/�n/}LO��°/½K�³

m´O�¯L®ª¢X�Ì½r�±�×KrO�×n_�È~©Lc�µmKqK�°½K� 5Y³ng�¨h�,°½K�rO�¶�L�K�-�¶/¡Krc
µn/½K�°¾²c�³�n}LO�YmK´g�¨���L/k�È/X�r��UÆ¢/~�×K

n/}LO�µmKqK�¨h�×r¦½m�m´_´�n½LO�«r_Å�xS�-V}Km�§LP±m�¶O�Kq�m´k���°/½K�È/Xg�L/K
�×m´/_´� 5×L/S� 5̄ n/}sLO�¶¡Krc�-n·m�jyLS�UKo�LO�µmKqK��LPWqK�sK�Vz±K´W

�5̄ L¾O�×KrO�Kq�µKq�0Æ®��,¨¾ªhW�°½K�qm�n±³Knk�sK�r¾��r¦½m��m³n/z�n/±³Knk�LO�µmKqK� 5VPz±
�°/½K�sK�qKr/��×Kr/O�,¶/©tX��¯Ln/�X�×´/y�sK�¨/h®©K�È/��Å��r/��Ën/½K�er�
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V//yK�n//±³Knk�UKo�°¾//��³��//y�°//OK,L²¾�����

È�f½r/�W�µmKqK�³�È½L/²��¬ª��n/²¡��/y�°/OK

�È½L²��³�ÈWKomq³?�qL®/}�¶/O�n±³Knk�UKo�UL���sK�³�µmr¡�È�r��n±³Knk
��©K��,�������� �

ŔČŞĄő˨ãĚŞá˨ ˨

r¦±�¨OL��qm�¶©tX��«n�X�¯L½r_�¶¡�n}�¶�gÆ
VyK�È¸©K�UKo�¶O�¬IL��³�¨���UL���sK��°¾®·

�È/¸©K�ËmKqK�V}Km�qKr�K�¶¡�m´O�×mr¢½³q�¨OL��qm�¶®·�sK�|¾O�,µmKqK� 5Y³ng�rO�¶©tX�
n²¡�È�r��¬½n��Kq���YmL/g�Kq�µmKqK�,r/P_�sK�qKr��×KrO�n²cr·�¯L¾©tX��LK

�VP/z±�È¦±´/¦c�sK�n/½LO�´/y�¯?�sK�°/¢©�,n±n¾yq�¨h®©K�È��Å� 5�r��Ën½K�¶O�r¾z�°½K
µmKqK���¶O�ÈWKo�r¾�� 5V�¾�g� ½�¯K´²����È�ZhO�¬·�n±³Knk�LO
ÈWKo�P/z±�qm�Kq�µKq�,UL�/��L/O�UKo�V/¾²¾��,µmKqK�¯m´O
È�¯L®·�-mr¡�q´���yÆ��¶¡Ì�°½K�È½L~�È�¶~½n±K�¶±´¥

m´O�rWqK´}m�µmKqK�Y³ng�¶O�n�X�� 5̄ L¾©tX��×KrO
Kq�n/±r¾¥�qL/¡�¶O�µmKqK�LO�UKo�VPz±�°¾¾PW�¶O�jyLS�qm

n²²¡mL`½KË��¯L/±?�,VyK�>L¾}K�³�q´K/O³q�×r/¦½m�|©L/c�L/O�Kq
�Èª��Èª���r·�³�m´O�n·K´k�Knk�¨���,µmKqK�,Uq´�

È�¨zªzW�¶O�r`²�VyK�¨�LO�¶¡�m´}��� �
m´O�¯L®ª¢X�Ì½r�±�×KrO�×n_�È~©Lc�µmKqK�°½K� 5Y³ng�¨h�,°½K�rO�¶�L�K

È®±�n±³Knk�UKo�h�Vz±K´Wµn/½K�°¾²c�³�n}LO�YmK´g�¨
n/}LO�µmKqK�¨h�×r¦½m�m´_´�n½LO�«r_Å�xS�-V}Km�§LP±m�¶O�Kq�m´k

È®±�¬·�jyLS��×m´/_´� 5×L/S� 5̄ n/}sLO�¶¡Krc�-n·m�jyLS�UKo�LO�µmKqK��LPWqK�sK�Vz±K´W
�5̄ L¾O�×KrO�Kq�µKq�0Æ®��,¨¾ªhW�°½K�qm�n±³Knk�sK�r¾��r¦½m

È�mr¡���°/½K�sK�qKr/��×Kr/O�,¶/©tX��¯Ln/�X�×´/y�sK�¨/h®©K�È/��Å��r/��Ën/½K�er�
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�®lÌ�m´O�×r¢���� 5VP/z±�¯L/²d®·�,m´/k�È/±³qm�«L/¸OK�sK�×Kn_�,µn½K�°½K�¶¡�¯?�§Lg
È®±�°¾¾PW�UKo�LO�Kq�Knk�ËmKqK�mr¡��� �

È�r�±�¶O�×³q�|¾/S�ÈX�r��UÆ¢~�Vym�°¾®·�nyq�¶/O�,¶/©tX���°¾/zh©K´OK�µv½³
n½K�sK�Vym�¶¡�n±L~¡�V®y�°½K�¶O�Kq�|±Kmr¥L}³Ë��L/O�«L/¦®·�³�¶X/}KmrO�¬½n/��¶/©tX�

¶�yÆ�,�PWr�qm�Kq�µmKqKÌ�n²²¡�§LP±m�UKo��°OK�¶¡�¬½n½m��sK�È/¸©K�ËmKqK�¨/¾ªhW�×Kr/O�L²¾y
mKqK�¨¾ªhWË�È®±�¯´c�³�V�r¥�´¦©K�¯Lz±K�UKo�×Kr/O�Kq�È_qL/k�È/�K³m�Vz±K´W��È/¸©K

m´®±�È�r��UKo�È®ª��ÌsÅ�Kq�µmKqK�«r_Å�,mr½pTO���sK�¶/X�r¥rO�t/¾±�×r/�O�°¾/zh©K´OK
È�¨½´hW�È�Km�¶O�Kq�µmKqK�,×´²¾y�r¢�W�¶l/z±�°/½K�L/O�L/W�mr/O,�|¾/S�UÆ¢/~�sK��×³q

n}LO�µmr¡�qKr��¶©tX��r¢�W��� �
�¶O�Kq�µmKqK�³K�¨���qm�¶h_Kq�V��²�¶O�¬ª���È�°¾¾PW��°½K�qm�³�mr¡��´/±�³m�sK�°¾/¾PW

È�°ly�È�Km�³�¬ª��V�¥��|¾S�V��²�m´O�n�X��×³��L/½�-Vz¾±�]qLk�§Lg�³m�sK�¶X�¥
È�sLO�n±³Knk�¶O�¶O�³K�×KrO�È��±�³�mmr¥��È�¬·�È�sL/O�Kn/k�r/¾��¶O�L½�³�n±Lyq��³�mmr/¥

mqKm�Knk�r¾��×KrO�ÈX��²�¯?�«L`±K���Kq�§³K��´±�V��²�¶O�¬ª��³K�º/_Lh©K�º¾�Km��¬/ª��³�
�Kq�«³m�V��²�¶O�¯LzgÅK�º¾�Km��È�«L±��³�§Lh�n±³Knk�mq´�qm�Kq�V_Lg�È�Km�³�mL¸±

È�¯LzgK�È�Km�Kq�µmKqK��½r�W�qm�¬ª��sK�q´�²�Vz±Km��sKq�rl�,×�����]�,����,�������� �
´OK�È� ®¡�|©L��K�«L`±K�×KrO�¯Lz±K�UÅLg�sK�,È�Km�°¾¾PW�×KrO�°¾zh©K��³�V/�r¥

È�f½r�W�Lz±K�mr¡�̄�VP/z±�³�n/²©L��K�«L/`±K�«n/��L/½�«L`±K�rO�qmL��,×qL¾XkK�§L��K�qm�L·
�rO�¯L±?�Uqn��«L`±K��rW�³�¨��¯?Èª��,�VyK�rOKrO�³�¶½´z©K��È�¶c�¶¡�°½K�� /½�m´/}

È�×rWrO�³�¯Lh_q�×r¦½m��r��rO��r���V/yK�È±L®¥�L½�³�mL�X�K�,¬ª�� 5§´�h�,nOL½
È�¨�Lg�¯Lz±K�×KrO�¶¡�m´}��LX/yKm�°½K�LK¯L/z±K�×Kr/O�L/¸²W�¯��qm�³�V/yK�¯n¾½Kr/y�¨/OL��L·

Vz¾±�{r½pS�¨OL��n±³Knk�mq´-��5̈ ®X/~� 5¬/ª��¶/O�L¸²W�,n±³Knk�mq´�qm�È�Km�¶¡�°½K�ÅK��r/O
m´}�¶®_rW�³�r¾z�W�¨���qm�rWrO�³�N©L�� 5Vhª���sKq�r/l�,×�����]�,«���/��,�����������Kp/©

´OK�¶~½n±K�°¾¾PW�qm�Èy´��¶_K´k�È/�×r�O�°¾zh©K�n/z½´±���È/�Km�x/�±�Kq�µmKqK�×L/²��×³
È�¯?³�n±Km�È�°¾¾PW�¨���qm�Vhª��¶O�Knk�¬ª��Kq�Uq´/��°½n/O�LW�n²¡,���/�l�¶/d±?

È�f¾_rW�×r¦½m�rO�Kq�¨����r�� ½�³�VyK��5È�Km�x�±�,n·m�µn±LyL²}�µn}�n}LO�� �

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


�µq³m�°/½K�L/W�È/Xg�µmKqK�¶/¡�V/yK�¯?�mKm�qKr/��r�±�sK
�¬ª��¶O�È�Km�³�m´}�µn±LyL²}�È�Km�¶O�¶cr¥K��

È�«m�¯?�sK�¶�yÆ��¶¡�ÈWKo�¬ª��,È�Km�qm�¬ª��sK�q´�²�/~²�³�n/±msB��q³n/�
�Kq�¨/�L��³�mqKm�m´/_³�¨/���qm�¶/¡�È/X��²�¶/O�¬/ª��È/²�½�È�Km�¶¢ªO�,Vz¾±�n²Xz±Km

m´/O�n·K´k�Èª���¬ª��³�¨���«L��qm�¬ª��°½K�0L�P����Kp/©
È©sK�¶O�¨IL��,n²±Kmr¥�n²X/z¾±�¬3©L/��¯m´/O,�¯?�¶/¢ªO���Kq

È�È_qLk�È²¾��rK�¯?��ª�X�¶¡�VyK�Èª���¬ª��,¬ª��Kr½s�n}LO�� �
�°¾X/zl±�×Kr/O�,¶©tX��°¾O�qm�n±³Knk�ËmKqK� 5°¾¾PW

m´}��¯L®·�È½´¥��,§Kt/X�K�¨/·K�¯L/¾�¶/¡�q´�
/¾LK�¯L/®ª¢X�¯L/¾�,n}�µmrO�¨½´hW�È�Km�¶O�¨h®©K�È��Å� 5YmLg� 5� 3r 3��sK�µmKqKÌ��°/½K

Kq�|kr/c�°/½K�¶/O��×sKq�È/�8®g�¶/~½n±K�qm�µv½³
yqn�qm�L·Ì��¶/O�È/ªg�¶Æ��³�Èy´��¶_K´k��y´W�¶ªg

¶/¾LK�¯L/¾�sKqm�È±L¾©L/y�L/W�³�n/}�¶Xz½r¦±�§´P��µn½m,��qm�¯L/±?�È/yLyK�Ì/½r�±�¯L/±´c
È�|�±�×L�½K�¶O�È¸©K�ËmKqK�¶O�È~lO�VkKmrS�� �
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¶X¢±�°½K�qm�¶¡�×K�n/�n½LO�L_��µq³m�°/½K�L/W�È/Xg�µmKqK�¶/¡�V/yK�¯?�mKm�qKr/��r�±
VyK�YmLg�¯L²d®·�ÈÆyK�«Æ¡�j½qLW,�

��K³�qm,�È�«m�¯?�sK�¶�yÆ��¶¡�ÈWKo�¬ª��,È�Km�qm�¬ª��sK�q´�²
È��Kq�¨/�L��³�mqKm�m´/_³�¨/���qm�¶/¡�È/X��²�¶/O�¬/ª��È/²�½�È�Km�¶¢ªO�,Vz¾±�n²Xz±Km

ÈrO�Kq�¨���LW�mt¾¦±K�n·m�«L`±K��m´/O�n·K´k�Èª���¬ª��³�¨���«L��qm�¬ª��°½K�0L�P�
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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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�¨�K�°¾¢®W��È�ULP[K�¶O���©�Ën�L��,q´K�°½K�m´_³�sK�n�O�³�n±´}��°¾/¢®W�¨/�K�r/O�nIKs�Èª�K�¯K´²�
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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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�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��
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�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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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
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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
http://www.jpt.isca.ac.ir


�����

 

www.jpt.isca.ac.ir 

 

yq
rO

È�
n�
L��q

LPX
�K�
n�
±�³

Ë�
�
�©

 

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�
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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���������,

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


�����

 

www.jpt.isca.ac.ir 

 

yq
rO

È�
n�
L��q

LPX
�K�
n�
±�³

Ë�
�
�©

 

¶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
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Abstract 

The identity of Islamic denominations is closely tied to the Quran and its 

exegesis. Moreover, the core identity of the Quran is nothing but monothe-

ism. In this research, we deploy the library method to study prominent, 

selected Shiite, Ashʿarite, and Muʿtazilite exegeses of the Quran, establishing 

that the most authentic idea and process of approximation between Islamic 

denominations is the monotheistic theory of approximation. Accordingly, 

just like all other Islamic doctrines, approximation is originated from  

monotheism, figuring in a world of concepts with a central role by monothe-

ism around reason and wisdom. This theory has at least two outcomes: 
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first, it makes no sense to negotiate over explicit monotheistic texts, but as 

for apparent meanings and ambiguous phrases of religious texts, one 

might seek harmony and reconciliation. Moreover, differences result from 

contradictions or conflicts. As long as such differences do not contradict 

the belief in monotheism, they are included in the scope of approximation 

and reconciliation, and when such a contradiction occurs, approximation 

makes no sense. 

Keywords 

Monotheism, approximation between Islamic 
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n®��¬¾½´¦O�r¥K�Vz¾±�¶�Kt¥Ë�ÈÆyK��qL�,�È�V©L�K�¯?r��sK��¯?r/��V½´·�³�mr¾¥

mqKm�n¾g´W�LO�×n½n}�È¦Xy´¾S�t¾±��qL/¦±K�r/·�,È¦Xy´¾S�°¾®·�¶O�¶_´W�LOË��t/¾±�ÈÆ/yK
O�³�mr¾¦O�V½´·�n¾g´W�sK�n½LO�m³q�|¾/S�¶/O�¯?�È±?r����²�L� /±��,È½L/P�LP������,�]�,���

��-�eLP��,×mt½�����,�]�,��/�������-�È²¾/zg�¶/²Lk�,×K�����,��/���������-�n¾/y�,N/�������,��

]�,����������������/z�er/��,¯L¾�°½K�qmJ�È±´/²¡�V¾�/�³�qm�N/½r�W� 5Uq³r/��³�¶ª
/½LS�r/O�³�mqKn±�n¾g´W�LO�Èh�K³��LPWqK�,m´kÌ�?µs´/��L/O�¨/L�X� 5×n/¾g´W�r¾/z�W�×L/·

VyK�¶X�r¦±�¯L_�,¯L¦X}p¥�YKr¾��¶/�¾�±�³�UÅL¢}K�,L�n�°½K�rO�¨¾©m��m´/_´�×L/·
µn½K�qm�n®�� 5̈ L��sK�¶¡�VyK�ÈP½r�W�^½Kq�×L·Ë��³�n/½n_�UL/½r�±�x¾/yBW�×KrO�{ÆW

È�UB~±�U³L�X�ÈO�¶O�³�mr¾¥�È/�×n¾g´W�YKr¾�¶O�VPz±�È¸_´W��n/½Kr¥� /±��n/®h×�

,¯KqL¢®·�³�È�Kr������,��/�������-�È�¾�/}�,L/¾±�����,��/����������wL/yK�°¾/®·�r/O,��|·³v/S
z�³m�r¾¦¾S�r�LgJVyK�¶ª��IKqK�³�VkL²}�,´`Xz_�¶O�¶¢²½K�Vzl±Ì��×n/¾g´W�È´/¸�

n//�O�«L//¥�qm�³�msKmr//TO�N//½r�W�sK,�ÈX//z·� 5×n//¾g´W�×´//¦©K��, //OLc�,r//�Xl�,q´//h
µn�L��×KrO��Krh±K�sK�q³m�³�n²�msLzO�N½r�W��n®��f©L��³�mK´Ë��È/²XP�,|·³vS�°½K

�¶�¾//}�¨¾/�K�×r¾/z�W��//P²�¶/y�r/O�ƿťƨɕũƹŤ�΄ƨƾŷƽ��×r�//}K�,�ŧƨɕƧƹŤ�ŹɕŮťƨƮƽ���È//©tX��³
�ƫťƨƨƨƏȕ��¶///±LlOLX¡�{³q�L///O�¶///¡�V///yK�r¾///yL�W�r///¦½m�qL///²¡�qm��×mr///¢½³q�³�×K

Èª¾ªhW�/�µr¸O�¶O�×mL�X±K�È�×qKmrO�nyq�� �
�z�³m�¯´Kr¾SJªÌ�N½r�W�³�n¾g´W¨/OL��qL/[?�¬·�sK�×Kt`�,�È/�È¸_´/W��V/�L½�¯K´/W

�¶O��¶±´®±�¯K´²�± ��ÈÆ/yK�N·Kp/�N/½r�W�È±L/¸_��/®`�qL[?�¶�´®`��qKt/�K�«r/±�(�È/¦²·r��ULn/k�,
q´±�t¡r���¯L®·�LK�¯´/c�qL[?�°½K�Nª�K�¯K´²��sK�¶¡�¶±´¥���� /½�-N/½r�W�V/}p¥ry

VK� ½�,¤²·r����È®��,������,�~½n±K�È±K´ksLOÌ�N½r�W�ÈÆyK�N·Kp���×n/®h��È/�Kr�

,¯KqL¢®·�³�������,��/¾P�W�L/W�¶/½r�±�sK�,N/½r�W�M´/ª��×´¦©K���È±LhP/y�,������,��Un/g³
N·Kp/�N/½r�W�³�ÈÆyK����,×r¾l/zW������,�V/}KmrO��N·Kp/�N/½r�W�sK��/ªXl�×L/·

ÈÆyK���È©L/P�K�È²¾/zg�³�,������,�N/½r�W�³�Un/g³�È/±?r��×L/·qL¢·Kq���×´/�Wr�,�����,�
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È�µr¸O�m´k�¯K´²��qm�n¾g´W��n/¾g´W�L/O�Èh�K³��LPWqK�,mrO
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µqKt/¥��/�²�³�È±L/®X�¥�×´/¦©K�,N½r�W� 5«´¸��,n¾g´W�wLyKrO�³�m´}��×K
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m´O�n·K´k�t¾±�ÈP½r�W�^½Kq�UKr�±�n�±�rO�×n?qm�¶¡�È\gLP�� �

�V/yK�¶/X�r±�qL/¡�¶O�¬½r¡�¯?r��qm�n²cr·�n¾g´W�eLP/��/½,×mt�����,�]�,�����-�

����,��]�,��/���������³�mKr/�±K�×L/²��¶/O�L/K�,
¾·�qm�³JÈ¢½�×L²��¶O�¨¾��W�V�È¢½�³�¯mr¡��°X/z±Km

µqKt/¥�,r¦½m�V¸_�sK�´/c�×mn/�X�×L/·�³�¯L/®½K�¯
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VyK�¶X�r¦±��O¶�¶X}L¦±�°¾²c�¶¡�µ³Æ���¶/O�³�n/±qKn±�N·Kp/�¶/O�È©L/�K�È¸_´W�0Å³K�È½L·
È®±�×qKnP±L_�V�¾�g�sK�È¦Xz½L}��n²²¡�¶O

Èª��0L¾±L[�uK³n¾ª¡�m´_³�¬�qË�¶X/}´±�sK�È/krO�qm�N/½r�W�L½�³�n¾g´W
µn¸��µn½K�{qKt¥�qKm�¯?�q´�W�j½qLW�L½�´z®·�×L·

IKqK�qm�,m´_´�qL[?�sK�U³L�X�×mr¢½³q�LO�r�Lg
È�n¾g´W�rO�µqKt/¥��/�²�³�È±L/®X�¥�×´/¦©K�,N½r�W� 5«´¸��,n¾g´W�wLyKrO�³�m´}
È�Kq�¯?�msLy-�µ´¾}�±´®±�b¾·�¶¡�×KÌ��|½Kr/O�,È/~·³vS�³�È/®ª��qL/[?�¯L¾�qm�È¸OL~
n~±�V�L½��� �
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üŰĚńă˨ŗ˨ĖŞďŘă˨äğʭŒģ˨ŌŘŖŀŎ˨ęĕ˨ãĕʭńĄőù˨äŋŎðă
�¾ª�Ì�×mL/�X±K�È/ª¾ªhW�,ZhO�/²¾s�sK�¶/KmK�qm�³�V/yK�N/½r�W�³�n/¾g´W�«´/¸��³m�sK

×n¾g´W�×´¦©K�³�«L�±�³�N½r�W�LO��PWr�mL�OK�,n¾g´W
m´O�n·K´k�t¾±�ÈP½r�W�^½Kq�UKr�±�n�±�rO�×n?qm�¶¡�È\gLP

�����n¾g´W 

uK³Ë��V/yK�¶/X�r±�qL/¡�¶O�¬½r¡�¯?r��qm�n²cr·�n¾g´W
 ±��N�Kq�,È±L¸��K�����,�������-�,×´��������

�È¦±L¦½�°OK�,wqL������,��]�,�������¾·�qm�³
È��n½?��,mLP��°OK����]�,�����,������µqKt/¥�,r¦½m�V¸_�sK

�ngK³�×n±³Knk�¶O�UmL¸}�°OK�,mLP������,��
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�¯n¾X//yrS�Kq�×qL//¥mq³rS��,×sKq����]�,�����,����,È//yrP��-����]�,����,����¶//O�,��¯K´//²�
²�VyK�µn?�¯Krz��r¾z�W�³�¯L�©D�«Æ¡�qm�n¾g´W�ÈgÆ��K�×L��� �

È®±�r�±�¶O�µqKt¥�°¾²c�¯K´XO�nyq�¶/O�Kq�È½L·��N/©L��¯K´/²���/�©���eÆ�/�K�×L/²��³
�«´¸���V�r½pS�n¾g´W-�Kr½s��¯?�sK�¶/¡�È/X�¾�g�L/O�,È½L/²��³�È��©��Lh©�³m�sK�0LX�¾�g

È�n±qKn±�ÈX¾l²y�,n²½´¥���µuK³�0Å³K�¶O�´²�n²½L®±�¯KË�L²��³�«´¸���³��³rg�sK�N¡r�,
VyK�§L¢}K�qm�m³nh���N/¾¡rW�³�n/g�sK�È©L/�W�×qL/O�UKo�mr`W�LO�qL¥sLy�¶¡�×q´K

Vz¾±-�uK³��OL�W�,È��©�V¾\¾g�V¸_�sK�°½KrOL²OË��È_qLk�V�¾�g�LO�n¾g´W�0ÆL¡��È/�X²
�VyK� ±��P�k�,¶�ÆP©K�^¸±Ì���,È²¾ª¡�-����]�,�����,���®·�È²¾zg�-�,È±Kn����]�,����,������ �

�mn/��,V/yK�¶/X�r¥�qKr/��¯?�È/��©� 5N/©L�� 5x/S�qm�¶/¡�n/¾g´W�sK�m´���×L²��0L¾±L[
mqKn±�È�l~-�Kr½s��³�n±³Knk�È½LX¢½�³�È¦±L¦½�LO��PWr�UL�½n�W�³�UKq´�W�sK�n½LO

ÈO�×q´K�¶¡�n½´¦O�³K�UL����n²½L¸X±K� ±��/P�k�,¶/�ÆP©K�^¸±Ì������¶/±´¥r·�,r/¦½m�V/¸_�sK
W�m´O�n·K´k�¯?�sK�rWKr��n±³Knk�,n½L¾O�¯LOs�³���©�¶O�qL¥mq³rS�sK�¶¡�È�¾�´� ±���,È/²¾ª¡

����]�,�����,����������°½KrOL²O,�µqL}K�L¸²W�n¾g´W��È©sK�È¦±L¦½�sK�È©L®_K�³�V6¾ª¡�¶O�×K
P²_�r·�qm�n±³Knk�×nOK�³Ì���VyL²}?L±�³�L²}?�È®}L·�-È½´/k�°/zg�µmKs�-È/ª?�µr/®¡�,×K�����,��

�����-�,×´��������,���������-� ±��,Èª?�����,��]�,����������L/O�n/¾g´W�¶/¢²½K�¶/�Æk
�°¾/®·�¶O�n½L}�³�n?�n·K´l±�qm�È�½r�W�sr�³�ng�b¾·�N©L��qm�,m³nhL±�ÈX¾ª¡�°X}Km

�,ÈOr��°OK�¶¡�n}LO�¨¾©m�U´¢y��È�n¾g´W�sK�´¦X�¥�°½rX¸O�Kq��n±Km� ±��°OK�,ÈOr��È/O�,L/W�

]�,��������� �

�����N½r�W��

mL�qm�N½r�WË��×L²��¶O�m´k�³�È¢½mt±���VyK�×q³m��©Ll��,wqL/��°/OK����]�,���,

������¾·�qm�³J¨¾��W�V,�È�L²��|�ª�X�LO�NyL²X�³�×n�X�¯L®·�,m´}��Mr/��¶/¡�¶±´¥
�V/yK�qL/¥mq³rS�¯L/zgK�³��/�©�×L²��¶O�,µn²O�¶O�n±³Knk�È/O�,r/¾[K�°/OK�]�,L/W����,������sK

�,r¦½m�N±L_¶�n�m�5eÆ��K� ½�VL��qm�N½r�W��¶/O�È/�ªXl�µL/¥�³�mn�X�È±L��,qKm
È�°W�n²¡������¯L/¾�¬¢hX/z�È/½Kr¦®·�³�¨/L�W�,¶�OKq�mL`½K�V¸_�qm�r¾¥Kr��È}ÆW
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rO�¶¡�×K��¨¢/}�«Æ/yK�È©´/�K�¨IL/z�wL/yK
�Kq�¨/OL���r/���©Ll�×L·È/��-mr½p/S����N·Kp/�¯Kr/P·q�¯L/¾

���r/¾k�³� /¾±�×L·qL¡�«L`±K�×KrO�Kq�¯L±L®ªz
È�qKr��¬·�qL²¡�qm�r¦½n¢½�q´K�eÆ�K�³��n/²OL½�V/ym�È/²½m�×qmKr/O� /½�¶/O�L/W�n·m

·L~�,eÆ��K�³���©�LO�¨L�W�qm�¶6 ¾©³K�qL�X±KnË��¯?�¯L/¾��L/PWqK�¨�Kng�L½�³�NyL²W
¯?�eÆ��K�¶±���5̄ L/¸_�¶/O��ª�X�³�mqKm��8�h�È½L²��

�È´¸��|gÆ��K�LK�È±n}���¯L/¸_�³r/®ª��qm�³�mqKm
�����]�,����,����,r¾[K�°OK�-ÈO�]�,LW����,����� �

¶±´¥�³�¶�r�W�¶¡�È½L_�qm�L¸²W�L½´¥�,N½r�W�eÆ��K�sK�«´yr�¨¾ªhW�qm�µ³Æ���×K
È/�V¾�´/�´�N/½r�W�,m³r/O�|©L/®XgK�L/½�³�n/}LO�È½Kn_�sK��«sÅ�¯?�¨¾/�hW�³�n/OL½

n/}LP±�¶/c�³�n}LO�N·Kp�¯L¾�mL�W�³��ÆXkK�¶c�¶¡�,qL/¥mq³rS�qL/�X±K�,
��mqKm�m´/_³�0L/W´P[�¶/¡�¶d±?��,UKr/`g�����qm�³

�r¾/z�qm�È±L/z±K�¯L¸_�³r®ª��qm�È±L®½K�«L�±�LW
�¶/¢²½K�r/O�µ³Æ/��,N/½r�W�È¦/~¾®·�³�È/WKo�«³t/©�³�V/½´©³K

¯L/¾²O�L/O�,mqKm�N/½r�W��0ÆL/¡�t/¾±�È/±?r��×L/·

üŰĚńă˨ŐˑŞőùŘŃ˨ŏŦÝ˨Ăˑēʭğ˨ęĕ˨ĖŞďŘă˨äŕŗÚÏĖĸýˏ˨ŗ˨äğʭŒģĚĄĠý˨ ˨

¯?r���qL�� 5̄ L¥qLXy� 5§t²�,n¾g´W��

n/²¡KrS�¯?r/��UL�´/�´�r½Ly�¯L¾�qm�¯?�×L·�µ
�³r��sK�¶c�³�§´�K�sK�¶c�È²½m�×L·,��³�n/¾g´W�rX/zO�qm�È/¦®·

Kr½s�¶½?�,µq´y��¶®ª¡�L½�³��¶/¡�Vz¾±�¯?r��qm�×K
�¶/O�¶/c�³�L/²��¶/O�¶/c�,��©�¶O�¶c�¯?r�� 5×L_�¶®·
�sK�³�n/}LO�¯?r/���qL/��r/¦½m�×Kr/O�×qKn/�LW�n½´¥
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�-¶�r��³�µ³r¥�r·�sK�¯L±L®ªz���È½Kr¦®·�rO�¶¡�×K
È��-mr¾¥���µL¥n½m��Kq�¨/OL���r/���©Ll�×L·

È�qKr�rO�×qmKrO�³�ÈX}?��ªXl�n²¡-����
È�qKr��¬·�qL²¡�qm�r¦½n¢½�q´K�eÆ�K�³

�È�¾�}��,L¾±�����,����������� �
·L~�,eÆ��K�³���©�LO�¨L�W�qm�¶6 ¾©³K�qL�X±K

VyK�³m-�È©Lgqm��N½r�W�V�©�¶¡�¯?�eÆ��K�¶±
�È²�½�U´P[�È±m´O�q´K��VyK,��È´¸��|gÆ��K�LK

È�rO�«L¥�ULP[K��mqKm� ±���,×n¾Os�È�yK³����

O¶�¶±´¥�³�¶�r�W�¶¡�È½L_�qm�L¸²W�L½´¥�,N½r�W�eÆ��K�sK�«´yr�¨¾ªhW�qm�µ³Æ�
È/�V¾�´/�´�N/½r�W�,m³r/O�|©L/®XgK�L/½�³�n/}LO�È½Kn_�sK

È�m´}��qm�È©Lg�n/}LP±�¶/c�³�n}LO�N·Kp�¯L¾�mL�W�³��ÆXkK�¶c�¶¡
³�È·Kr®·�VyK�N·Kp�È¦~¾®·�N½r�W-��mqKm�m´/_³�0L/W´P[�¶/¡�¶d±?

�n±L®O�È�LO�n½LO�t¾±�ULP[K�«L���,UKr`g�����r¾/z�qm�È±L/z±K�¯L¸_�³r®ª��qm�È±L®½K�«L�±�LW
m³q�|¾S�¶O�m´k�ÈªL¢W���¶/¢²½K�r/O�µ³Æ/��,N/½r�W�È¦/~¾®·�³�È/WKo�«³t/©�³�V/½´©³K

� 5«´/¸��³�×´/�©�×L²��LO�NyL²W�È±m´/O��¯L/¾²O�L/O�,mqKm�N/½r�W
�VyK�¤²·L®·��,¯Kr®��§?������ 

ʵ˨
üŰĚńă˨ŐˑŞőùŘŃ˨ŏŦÝ˨Ăˑēʭğ˨ęĕ˨ĖŞďŘă˨äŕŗÚÏĖĸýˏ˨ŗ˨äğʭŒģĚĄĠý

�����´�²Ì�¯?r���qL�� 5̄ L¥qLXy� 5§t²�,n¾g´W

È�¯L~±�n·K´}�µ´ª_�³�n¾g´W�¶¡�n·m�n/²¡KrS�¯?r/��UL�´/�´�r½Ly�¯L¾�qm�¯?�×L·
µs´?�r½Ly�¶¢ªO�,µn~±��³r��sK�¶c�³�§´�K�sK�¶c�È²½m�×L·

¶X�r¥�×L_�×n¾g´W��½L�g�¯L¾�qm��n±K-�Kr½s
n}LO�¯?�sK�¶±L¦¾O�L½�³�n¾g´W�sK�È©Lk���¶/O�¶/c�³�L/²��¶/O�¶/c�,��©�¶O�¶c�¯?r�� 5×L_�¶®·

y�µqL}K�³�¬¢gÈ�n¾g´W�sK�°l��sK�³�n/}LO�¯?r/���qL/��r/¦½m�×Kr/O�×qKn/�LW�n½´¥
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�n/~lO�È©L�W�Kq�Èm?�¯?��½r�� /±��r/l��,×sKq�����,��]��,�����-�°½n©Kqn/��,×sKr¾/}������

��©K�,�]�,�����-�,È½LP�LP������,�]��,��������� �
wLyK�°¾®·�rO,�®·�qm�¶®ª¡�³���©�N©L��qm�×n¾g´W��qL�Ì�¯?r/��È~²¾c�e´�y,�

µq´y�LW�¶X�r¥�¶®ª¡�sK�n±qKm�q´�g��r¦½m�V¸_�sK,�¯L/®·��qm�È/±?r��¬¾·L/��¶/¡�¶/±´¥
¶/X�L½�qLPX�K�n¾g´W�LO�n±´¾S�³r¥��� /±���,×sKq�r/l�����]�,�����,������°¾/��,n/¾g´W�È/Xg�³

µs´?�«L®W�³�°½m��V/yK�µn}�¶Xz±Km�|½L·��,È/yrP�����]�,����,����,×sKq�r/l��-����]�,���,

�����r~ls�-�,×����]�,�����,����,N���n¾y�-����]�,���,�������³�����,N/���n¾/y�-�����]�,�

����,����¯?�È/²½m�Uq³r/��³�N/½r�W�«´¸��,�t/¾±�/L�W�sK�qL/PX�K�n/¾g´W�L/O�f¾h/��¨
È�mr¾¥�� �

�����N½r�W�¨L¡5�«´¸��³�L²���

/®·�³�¯?r/��¯L/¾²O�¶¡�È©ÅnXyK�°¾²c�wLyKrOÌ��qm�³�V/yK�n/¾g´W�ÈÆ/yK��qL/�
´�z�r·�,×n¾g´W�V½´·�°X}Km�UqJªÌ�È/�qLPX�K�È�r}�³�ÈX�r���Kr/��¯?�¯L/s�,n/OL½
È�m´/®±�L²��n¾g´W�³�¯?r��¶O�¶XzOK³�ÈgÆ��K�N©L��qm�Kq�N½r�W�¶¡�nyq���¶/O�N/½r�W

�³�×r/¢��UL�ÆXkK���q�³�n¾g´W�q´h�rO�¯L±L®ªz�È·Kr®·�³�«L`z±K�sK�×qKnyLS�×L²�
½LS�rO�Èª®�Ì�´W�sK�f¾h���qm§L/g�°¾/��qm�³�V/yK�n¾g,����L/±�¶/¡�È/�Krh±K�r/·�L/O

È�¶ªOL��,n}LO�n¾g´W�§´�K�sK�Èª�K�n²¡-�/®·�Kp©Ì��,V/LK�,U´/P±�¶/O��´/Or�Z/gLP
t_�È¦®·�,¯?�n²±L�³�V½Å³½×n/¾g´W�Z/gLP�sK�È���³�n/²P½r�W�¶/�n�m�,¯?�¨/½o�qm�³

n±´}�ÈyqrO�³�¶IKqK�×n¾g´W�ÈO´cqLc�LO�¶¡�VyK�«sÅ�� �

�����y�mL�OK¶�±L¥Ì�¶½³Ks�³�n¾g´W�¯?�qm�m´_´�ÈP½r�W�×L·��

�¶O�n¾g´W�ËqLOqm�^½Kq�ZgLP�¯L®·�qKr¢W�n½L}�§³K�µL¦±�qm�×n¾g´W�mL�OK�sK�´¦X�¥
n½?�r�±-�È�qKr��¶_´W�mq´�|lO�°½K�qm�¶d±?�LK�V/yK��½n/O�³�´±�V¸_�n²c�sK�mr¾¥��

���¶O�mL�OK�°½K�¶½LS�¯K´²��~½n±K�×L·Ì�È±K´ksLO�ÈP½r�W�µn}�s´/g�mqK³�xTy�³Ë��³�¶/~½n±K
Ung³�¨®��È�°½r�?��-n±´}���qKm�ÈWLL¸OK�mL�OK�°½K�m´k±�¨½n/PW�ÈP·p/��Kt/±�¶O�¶¡�n
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µn/½t¥�¶/¡�×K�«L/¸OK��/�q�mqK´/�°/½K�sK�m´/}�µKq�³��È/ªg
n²P½r�W�ÈyLyK�¯´±L��mL�OK�°½K-�¸O�¶/O�È/P½r�W� 5{ÆW�Kp©/±LÌ����/�q

¯?���±�¶O�r`²�n±K´W�m´}�L·�� �

˨äăʭŀħ˨ŗ˨äăùė˨ĖŞďŘă 

È�¯L¾O�VgKr��¶O�È¦®·�N·Kp�¯Krz��¶cr¥K��¯³nO�,�¾zO�ÈWKo�,È©L�W��g�¶¡�n²²¡
�V/yK�È/±³r¾O�³�È/±³qm�Ur/\¡�sK�¯´/��³�N¾¡rW��,È/yrP�����]�,�����,����,×r/~ls�-

���,����,��,È�¾/zO�UKo�°¾/²c�È·L/¥�n/²�rX��LK
È�m´®±�×mL��qL/cm�È/�qL��q´K�¶O�Èª`W�NPy�¶O�³�nOL½

�N/±L_�sK�UK´/�K�³��L�©K�N©L��qm�n±³Knk�m´���q´��µ´¡�qm�¶¡�¶±´¥
�V/�L½�È/ª`W�w´/zh�ÈP©L��qm�³�n¾��,�/�����-

]�,����,����,È//y´©?�-����]�,�����,���,L//�q�n¾//}q�-

������/½?�¨/½o�qm�³�r/¦½m��r/��sKÌ���µq´/y�¶/±
®·�sK�È©L�W�×qLO�UKo�¶½t²W�³�È©L�W�,È©³K�¨�KÌ��V/yK�UL/�´ªl� 5UL����,È/yrP�

����,×sKq�r///l��-����]�,������,������r///l��È///Xg
�³�Y³n/g�L/O�r/OKrO�Kq�È±L®/z_�UL���°X}Km�,¶®z`�µL¥n½m�mq�«L��qm�×r�}K� 5×sKq

È//�¯´¢//y�³�V//¡rg�,N//¾¡rW�,�n//±Km-��¬//·�¯?
�mqKn/±�UL�/��°½K�LO�ÈX¾l²y�È©L�W�×qLO�UKo�¶¡��,×sKq�r/l�����]�,������,������

n²W³L�X�ULKt©K�LO�Kt`�Nª��³m�,UL���³�UKo�Èª`W�³�UKo�,wLyK�°¾®·�rO���n²cr·
V/yK��r/��³�¬/z_�sK�È©L/�X,�È/�L/K��q´/K�qm�n/±K´W

µ´ª_�qL¥��n·L/~�³�¨/®hW�V6¾�r��¶¡�n²cr·�,n½L®±Ë�
�µ´/¡�,qL/¥mq³rS�È/ª`W�L/O�¶/¡�V/yK�NP/y�°¾/®·�¶/O�³�Vz¾±�°¢®�¶®·�×KrO�UL6¾ª`W

�È½L/®±³q�È/WKo�n/¾g´W�×L/²P�r/O�È/P½r�W�¯´±L/��³m�sK�¯K´W
È®±�ÈP·p��qL/¥mq³rS�UKo�V�LzO�È�L±�n±K´W
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È�n±´}��{ÆW��V/yK�°/½K�r/Oµn/½t¥�¶/¡
¨����-mmr¥�¶IKqK�n²zS���n²P½r�W�ÈyLyK�¯´±L��mL�OK�°½K

È®±�,�ÆXkK�L½�³�È²®}m�¯?���±�¶O�r`²�n±K´W

ʶ˨
ŰʭÏ˨Ěý˨äþŰĚńă˨ŐŞőùŘŃũ˨˨äăʭŀħ˨ŗ˨äăùė˨ĖŞďŘă
È�¯L¾O�VgKr��¶O�È¦®·�N·Kp�¯Krz��¶cr¥K

�V/yK�È/±³r¾O�³�È/±³qm�Ur/\¡�sK�¯´/��³�N¾¡rW
����]�,�����,����,×sKq�rl��-����]�,������,

¶P}�³�×mL��qK´��N©L��qm�È�m´®±�×mL
È�¯L®·�,m´}��N/±L_�sK�UK´/�K�³��L�©K�N©L��qm�n±³Knk�m´���q´��µ´¡�qm�¶¡�¶±´¥

Èy´�Ur�g�{´¥�¶O�Vkqmņ�yq�V/�L½�È/ª`W�w´/zh�ÈP©L��qm�³�n¾
//± ��È//O�,È//y´��]�,L//W���,�����,È//yrP��,����]�,

����]�,�����,����,È½LP�LP��-����]�,����,���

,n�q�®·�sK�È©L�W�×qLO�UKo�¶½t²W�³�È©L�W�,È©³K�¨�K
����]�,����,����,×r///~ls�-����]�,�����,���

�³�Y³n/g�L/O�r/OKrO�Kq�È±L®/z_�UL���°X}Km�,¶®z`�µL¥n½m�mq�«L��qm�×r�}K� 5×sKq
�B//~²�¶//O�sL//¾±�È//²�½�|WL//Kt©K��©L//k�È//�¯´¢//y�³�V//¡rg�,N//¾¡rW�,

qm�©LgÈ��mqKn/±�UL�/��°½K�LO�ÈX¾l²y�È©L�W�×qLO�UKo�¶¡
n²W³L�X�ULKt©K�LO�Kt`�Nª��³m�,UL���³�UKo�Èª`W�³�UKo�,wLyK�°¾®·�rO

qL/¥mq³rS�UL�/��³�UKo�¶¡,�V/yK��r/��³�¬/z_�sK�È©L/�X
mKqK�¶O�³�n¸±�r¾[BW�È�qL�Ë��mq³rSµ´ª_�qL¥

�µ´/¡�,qL/¥mq³rS�È/ª`W�L/O�¶/¡�V/yK�NP/y�°¾/®·�¶/O�³�Vz¾±�°¢®�¶®·�×KrO�UL6¾ª`W
µqLS�È�µqLS��m´}� ±���,�Kr�K������� �

½LS�rOÌ�n}�¯L¾O�¶d±?,�È��È½L/®±³q�È/WKo�n/¾g´W�×L/²P�r/O�È/P½r�W�¯´±L/��³m�sK�¯K´W
m´®±�����qKt¥�b¾·Ë��ÈP½r�W°¾O���K´W�L½�³�È®±�ÈP·p
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n}LO-����/�¾g�sK�,qL/¥mq³rS�UL���³�UKo�m´®±�³�s³rO�¶O��´Or�¨ILzÌ��UKo�V�L/zO
È�V½Kry�Èª`W�¶ªgr�¶O�³�n²_qLk�²¡/²n-�¬/~c�°½KrOL/²O��UL/�ÆXkK�sK�È/P½r�W�È/}´S

V/�q�L/½�³�qL/¥mq³rS�V/½Cq�¯´/c�ÈªIL/z�¯´Kr¾S�³�Knk�n/?¶/O�,n/±³��UL/6 ¾ª`W�¯K´/²�
¯L¢K�VyK�r½pS���³�qL/¥mq³rS�UKo�qL/¢±K�¶/O�¶/¡�È½L/_�L/W�UL/�ÆXkK�,r/¦½m�UqLP��¶O

m´/~±�È/¸X²�ÈWL�/��³�È/WKo�n/¾g´W�ULKt©K,�¶/O��¨/OL��,N/WL¢�×r/�±�¯L/®X�¥�¯K´/²�� �
fLzW�³�¨®hW�¶_´W�¯KnO�t¾±�×sKq�rl��¶¡�ÈPª��-VyK�r½pS��È��n·m��,×sKq�r/l������,�

]���,�������� �

ʷ˨
ŰʭÏ˨Ěý˨äþŰĚńă˨ŐŞőùŘŃũ˨˨ãĕʭþķ˨ĖŞďŘă˨ ˨

VyK�Èh±K´_�UÅLg�LO�µn²¡?�ÈgqK´_�¨���,UmLP�-��L/O�¶/Xl¾?� 5|X/yrS�,UmL/P��Kp/©
�VyK��´�k��,×r~ls����]�,�����,���,×sKq�r/l��-����]�,������,�������UmLP��n½LO�Èz¡
Xz½L}�¶¡�m´}Ì�V®�±�³�n}LO�|XyrS��È±Lyqr¾k�³��¯L¥n²O�¶O�{K�°/½K�LO�³�nyrO�§L®¡�¶O

�¾�´W,��mqKm�|X/yrS��L�hX/yK�È©L/�W�×qL/O�m´_³�L¸²W�r/l��,×sKq�����,��]��,������-�

,Èy´��ÈO�,LW�]�,���������-�,Èy´©?�����,��]�,��������µqKt¥�°½K�N¾¡rW�È/�¯L/~±�L/·��n/·m
Xz½L}�¨OL��qm�¶±KnOL���´~k�¶¡Ì��L/K�,V/yK��³r/~�³�sL`�,V½m´P��«L���/·�L/½?�r

�.m´O�n·K´k�|XyrS�LO�rOKrO�0LKt©K�³�LWKo�È�´~k����«sÆ�L½�³�|XyrS�n²±L®·�×q´K�L½?
L¡r/~�L½�³�×n¾g´W��Kn��¯K´XO�¶¡�mqKm�m´_³�¯?�LO/O�¶±�¯K´/²��³�m´/®±�q´/�W�|½Kr

.mKm�¯?�¶O�¨�LO�L½�³�f¾h��UmLP�� �

������|XyrS�³��´�k�¯L¾�«sÆW� 5«n� 

È�¯L~±�UmLP��N¡r�V¾·L�n·m��´�k�V½L¸±�¶¡,��V/yK�UmL/P���Kn/��È±Ls
UmL/P��«´/¸��L/O�×³L/z�,¨©p/W�r¦±L/¾O� 5qLX�q�r·�³�n}LO�|XyrS�¯?�m´���¶¡��¯mr/¡

Vz¾±��½?�L�n�°½K�rO�¨¾©mÌ�����³���q´yË�VyK�>KryK��¶½?�³m�N©L��qm�n±³Knk,��µ³Æ/�
È/�¯L¾m?�sK�,m´k�§L�X�UKo�|XyrS�t_�¶O�È~XyrS�r·�È¸±�rO�/¡�n/·K´k�¶/O�VP/z±�¶

n±r¾¥�qKr��¯L~ªOL��qm�¨©pW�³��´�k�V½L¸±�qm�³�n²}LO�qLX�q� ¾±�°½n©K³-��V/½L¸±�L/K
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È¥n²O�¶±�³�VyK�È±LOr¸�{m´���¶¡�È�´�k��È/�r/�Lg�×L�n�V¾P\W�qm��¶/O�¯K´/W
mKm��L/_qK�UmL/P��«´¸��°¾¾PW�qm�¶/¡�µr/¸O�¯L/¾m?��³�¨/���sK�n/²

n®��qm���K´W�sKrOK�³�¯L¥qtO�V}KnË��×n/½mrW�È�L/®X_K�ULPyL²
È®±�q´�W�UmLP��¯K´²��n²²¡��½LS�rOÌ��¶/¡�µn`/y�,µL¦±�°¾®·

µn}�È¸±�¯?�sK�³�Vz¾±�t½L_�n±³Knk�r¾�� 5UmLP��×KrO�VyK�,È/m?�V/�ªk�¯L/½r_�qm�,
³rS�rK�³�ML�k�mq´�V}Kn¥qtO�°½rWrO�¯K´²��q´B/�¯L¦X/}r��³�V�r¥�qKr��qL¥mq

/�ª��L/O�¯L/®·´X�sK�È/krO�n/²±L�x¾/ªOK�¶/¢±?�N/©L_�Ì
�³�mr/¡�È©L/k�¶±L/}�n±³Knk�rK�V�L�K�sK�,n±K´k�r�¡�Kq�«m?�rO�µn`y�,r6P¢W�sK�¶XyLkrO

ÈO�,��,LW����������� �

/z�L/O�V/½m´P��,|X/yrS�qm��Æ/kKJªÌ�È/ª¡�UqL/P��¶/O�³�V/�L�K�r/W,�
È//�×r//W�n//OL½���³�×´·L//�r//�L²��sK�n//²cr·�V/�L�K

VyK�V½m´P��¬¸�ULKt©K�sK�LK-�Kr½s��¯L�¾/}�UmL/P�
�m´/}��,x/½����-��,È/yrP�����]�,����,����,×r/~ls�-

����,È/y´©?�-����]�,������,���,¶/¾²��-����]�,���,

¯Lr��V¾�´²®�,¶¾©³K�¨�K�¶¡�m´}�¶_´W�V/yKnk�r/¾��sK�×qKmrO,��¶/¢²½K�r/¦
¯?��¬¾ª/zW�,r/P·q�³�¬¡L/g�¶/¢±?��r/}�¶/O�¬·

�n}LO�qL¥mq³rS�VyK´k�LO���K´�{rK�³�n±³Knk� ±��,>Lz±���-�,Èy´��ÈO�,L/W�]�,��/������

�/g�,�¾�´W�°½K�LO�¯L/r��³�×qKn/²S��{r½p/S�³�×r/O
/XgK�È/½Krc�×´·L¾·�sK�rWKr��¯L®©L��³�¯L�yL��V´¢g>L/¾©³K�¶/O�«Kr��,q´/P��UqL/½s�³� Þ6ÉK

V/yK�ÈÆ/yK�N·Kp/�sK�È/krO�×Kr/O�×n/¾g´W�×n_�|©Lc-��L/O�¯´²¡L/W�¶/¡�È/~©Lc
¯K´²��¶±´®±� ±��,Èª��r¾�����,�������������� �

È//�¨¢//}�N//½r�W�«qL//¸c�³�«´//y�¯´±L//��,n//¾g´W�n//�O�°¾´//y�mr//¾¥�����
×n/¾g´W�mL�X�K�sK�xS�Èm?�qLX�q,��r/�²���L/h©�L/O�Kp/©�³�V/yK�UmL/P�
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È¥n²O�¶±�³�VyK�È±LOr¸�{m´���¶¡�È�´�k
È²¾®k�«LK�qLX�¥Ń�mKm��L/_qK�UmL/P��«´¸��°¾¾PW�qm

¥qtO�¶O�VPz±�,q´�}n®��qm���K´W�sKrOK�³�¯L¥qtO�V}Kn
È©Lgqm�,n±qKn±�¶O�Kq�¯?�¶¡�È®±�q´�W�UmLP��¯K´²�

µn}�È¸±�¯?�sK�³�Vz¾±�t½L_�n±³Knk�r¾�� 5UmLP��×KrO
¶O�³rS�rK�³�ML�k�mq´�V}Kn¥qtO�°½rWrO�¯K´²�

n±n/}�«m?�¨OL��qm�µn`y�¶O��/�ª��L/O�¯L/®·´X�sK�È/krO�n/²±L�x¾/ªOK�¶/¢±?�N/©L_
�³�mr/¡�È©L/k�¶±L/}�n±³Knk�rK�V�L�K�sK�,n±K´k�r�¡�Kq�«m?�rO�µn`y�,r6P¢W�sK�¶XyLkrO

�n}�qLX�r¥�È¸©K�N���¶O� ±��È²¾®k�«LKŃÈO�,

�����sÆÌ��|XyrS�³�V�L�K�¯L¾��

z�rOL²OJªÌ�/z�L/O�V/½m´P��,|X/yrS�qm��Æ/kK
�/¾®���L//PWqK�V²�ª//y�³�V/´¢g�È//�×r//W

«´¸��È®±�qKn²S�UmLP��sLy�m´},�VyK�V½m´P��¬¸�ULKt©K�sK�LK
¯Lr��×L²��¶O�qKmrOÈ/�r¾z�W�³K�sK�×��m´/}

����]�,�����,���,×sKq�rl��-����]�,������,���

��������¯Lr��V¾�´²®�,¶¾©³K�¨�K�¶¡�m´}�¶_´W
¯Lr��¶O�µsL_K�n±³Knk�K�×rOn·m�Èz¡�s-�¯?

�n}LO�qL¥mq³rS�VyK´k�LO���K´�{rK�³�n±³Knk
���-�r/l��,×sKq�����,��]��,����������/g�,�¾�´W�°½K�LO

/XgK�È/½Krc�×´·L¾·�sK�rWKr��¯L®©L��³�¯L�yL��V´¢g
V/yK�ÈÆ/yK�N·Kp/�sK�È/krO�×Kr/O�×n/¾g´W�×n_�|©Lc

¶X}p¥�{qL²¡�sK�n²c�ÈWL¸¾_´W��n±K�¶O�¯K´²�

//½LS�r//OÌ�È//�¨¢//}�N//½r�W�«qL//¸c�³�«´//y�¯´±L//��,n//¾g´W�n//�O�°¾´//y
�°½rWn²®}sqK×n/¾g´W�mL�X�K�sK�xS�Èm?�qLX�q
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�¨�LO�|`²y�qL¾��,×m´P���´�kL/½�¯m´O�|½L/¾±�¯m´/P±��°¾/¾�W�N·Kp/�ÈP·p/�×L/·
�-n}�n·K´k���n/�L��rOL/²OË��V/´¢g�¯L/¾�«sÆ/W��L/½V/yL¾y�×s³r/K�UqL/P��¶/O���L/O

V/z¾±�VyL¾y�sK�×Kn_�N½r�W�,V½m´P�-�NP/y�°¾/®·�¶/O,��{r½p/S�³�¯L/®©L��×r/P·q
¯L�yL�,�È®±�ÈP·p�b¾·�³�mqKn±�È�r}�V·L_³�Èª��n±K´W�¯mr¥�¬�q�/¸±¯mL��V²�ª/y�¶/O

�n±KnO�n¾g´W�¨·K�¯LXyKq�sK�Kq�m´k�,¯Æ·KL±� ±��,È²¾ª¡�����,��]�,�������������� �

ʸ˨
ŰʭÏ˨Ěý˨üŰĚńă˨ãĖŞďŘă˨ĂĿʭý˨˛ŞŋĐăũ˨ĆŰĕʭďù˨ŗ˨ŏíĚŃ˨äĤŒŞý˨ŌʭĴő˨ ˨

¶//O�n//±³Knk�//®·�B//~²�¯K´//²�Ì�´//K�¶//PWq�qm�³K�sK�r//¾��¶//¡�V//yK�È·L//¦½L_�qm�ÈX//z·�q
¬·�®·�³�V�r¥�n·K´l±�qKr��|�r�Ì��n/±qKm�qKr/��qL/¥mq³rS�L/O�È©´/���L/PWqK�qm�q´K
� /±��µq´//y�-n/¾g´W�r//l��,×sKq�����,��]��,������-�°½n©Kqn/��,×sKr¾//}�����,�]�,������-�,×r//¸��

����,�]�,�����������-�«qL¢�,×sKr¾}�����,�]�,��/������������/®·Ì��r/O�µ³Æ/��UKm´/_´
��±�°½K�LO��LPWqK�³�r���V½L¸±�qm�r[K�³�m´_³��Lh©�sK�m´k�¶¢²½KÌ��B/~²�,n/²±L½LS�³�sL/�?

PWq�³�n²Xz·�m´k�«sK´©�³�qL[?�È©Æ�XyK�r¾�Ì��n±qKm�m´k�×KrO�È�l~��,UL�L/�����r/l��-

�,×sKq����]�,������,������O¶�O��PWr�È�r��³�È©´��Uq´��¶O�,µ³Æ��UKm´/_´�r¦½m�L
È��n±´}� ±��,×r¸������,�]�,��������������� �

������3m�«L�±�3³¬¾·L��¯L¸_�³�ÈXz·�¯L¸_�È±Kq��

¶O�ÈXz·��5̄ Ly��7ÈL�±�µr½Km���±�¶¡�VyK�×KÌ�/±L¾�qm�¯?�¯L/½LS�³�sL�?Ì��¶/O�¬IL/��,µr/½Km
¶X�r¥�ÈXz·�¯?�sK�q´K�r½Ly�³�VyK�UKo���3m�¶/O�t/¡r�°½K�LO��LPWqK�qm�³�3³�¯Kq�V/¡rg�³

µn?qm��n±K� ±��°OK�,ÈOr������,��]�,��/���������-�,×qL`/}�����-�,V/®¢g�����-�n/}qK�-ÈgL/½q�

È®yL��,«n����������6³m�«L�±�qL²¡�qm¶O�¨���sK�UL½K³q�qm�,|²½r�?�qK���´/ªl�°¾/©³K�¯K´/²�
È/�mL/½�n/±³Knk�È±Lg³q��m´/}�,È/�rO�����,�]�,������-�,È/²¾ª¡�����,��]�,�����-�n©Kqn/�°½�

,×sKr¾//}�������M�,�]�,����������¯?�L//O�È//m?�¶//¡�V//yK�×r//�²��¨//���,r//¦½m�N//±L_�sK
È�¶~½n±K�³�n~½n±K�¬·�,Kt`�,�PWr�×L·�È/�¶/PWqKr��³�¶/PWq��,�©L/k��qm�¶/O�³�n/²½r�?

È�¨IL±�¯L¸_�³�m´k�m´}��wLyK�°½K�rO,�r¢�W�r·×�¶~½q�°¾��qm��,¨/���r�²��sK�°X�r¥
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§Lg�°¾��qm�³�Vy,��È/�r��³�È©´��È�LPWqK�r¦½m�UKr¢�W�LO
��qKt¥�³m��¾�ªW�sKË�µr/½Km�×r½´/�W�,r�Lg��×K

È�t¾±�¶~½n±K�¯L¸_�×KrO�|²½r�?�¯L¸_�¯´d®·�VkLy�¯K´W��� �

±K�³�|²½r�?�È±Kq³m�«L�±�´WrS�qm�ÈP½r�W�×L·¶~½n��

�³m�r·�n¾g´W�È±Kq³m�«L�±�ÈXz·���¨���³�¬¾·L���
V//yK�È//±Æ���×n//¾g´W�×r//¢�W���,N//½r�W�qm�°½KrOL//²O

¶ª�L��¬¡�³�°½rW�¶/½³Ks�È/²h²�°½r/W���¶/O�VP/z±
¶�6 ©D�|²¾c�³�VkLy�qm�qL¾�� ½�¯K´²���n/½LO�ÈP½r�W�×L·

µqKt¥�°½rW��¨/���³�n/¾g´W�r/O�Kq�L/²O�n/½LO�0L�r/��L/·
�mr/¡�qKr�rO�¯L²c�n¾g´W�³�¨���LO�Kq�ZgLP�¯L¾

�IKoÌ��×qKn/�qm�L/W�m´/}�¯L¾O�Èª���³�×n¾g´W
mr¾¦O�qKr��¶~½n±K�³�ZhO�t¡r�sK�¶ª�L��¯Kt¾�°½rX®¡�LO�¯´¦®·�� �

äþŰĚńă˨ãʭŕ˨ ˨

�er/��×n¾g´W�È½´¦©K�wLyKrO�Kq�m´k�¬¾·L��n½LO�,m´}�L²O�n¾g´W�mL¸±�rO�N½r�W�¯´c

�V�ªk�t¡r�¶O�UL�´ªl�Ì®·�ÈX~¥rO� ±��r�O�,µ����,«³q�-���-� �
�,n�q��,×sKq�rl��-����]�,�����,����� 
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n²½KsË�K�m´k�qL[?�³�«sK´©§Lg�°¾��qm�³�Vy
È��mr¾¥� ±���,È²¾ª¡����]�,���,�����������

È�t¾±�¶~½n±K�¯L¸_�×KrO�|²½r�?�¯L¸_�¯´d®·

�����µqKt¥�³�¬¾·L��¬¾�²W�±K�³�|²½r�?�È±Kq³m�«L�±�´WrS�qm�ÈP½r�W�×L·

PWr�qm�N½r�WÌ��LO��PWr�,¶~½n±K�³m�r·
V//yK¯L//¾O�r//¦½m�¶//O�-,�N//½r�W,�V//yK�È//±Æ���×n//¾g´W�×r//¢�W
µqKt¥�¬¡�,f½r�� 5È±Æ���³�×n¾g´W�×L·�¶ª�L�

n²ª���³�n¾g´W��z�°½KJ�¶ª¶O�¶�6 ©D�|²¾c�³�VkLy�qm�qL¾�� ½�¯K´²�
m´}��Lh©-�È½KnXOK�qm�¶¡�¯L¾O�°½nO�µqKt¥�°½rW

¶PWq�qm�³�V}Kp¥��OKq�t¾±�×n�O�×L·Ì��mr/¡�qKr�rO�¯L²c�n¾g´W�³�¨���LO�Kq�ZgLP�¯L¾
�LO�t¾±�¨�±�rO�È²XP�0L�r��ZgLP�ÈXg�¶¡�IKo

mr¾¦O�qKr��¶~½n±K�³�ZhO�t¡r�sK�¶ª�L��¯Kt¾�°½rX®¡�LO�¯´¦®·
� �
� �
� �
� �
� �
� �
� �
� �
� �

ʹ˨
ãĖŞďŘă˨łİŒŎ˨µ˨ŔŀŊòŎ˨äőŦńķ˨äþŰĚńă˨ãʭŕ

�er/��×n¾g´W�È½´¦©K�wLyKrO�Kq�m´k�¬¾·L��n½LO�,m´}�L²O�n¾g´W�mL¸±�rO�N½r�W�¯´c

 

���V�q�V¡rg�³��V�ªk�t¡r�¶O�UL�´ªl�Ì®·�ÈX~¥rO
����r¦½n¢½�LO�V�ªk�×Kt_K�Ì®·�È¦Xy´¾S��,n�q
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n½L®±�×r¾¦¾S�³��°½rWÅK³�/½LS�rO�q´~²�³�M´X¢�«L�±�sK�¶±´®±Ì��³�¬½r/¡�¯?r/��,n/¾g´W
´¾}Ë�µs´?�¯L¾O��VyK�¯?�×K��n/±qL¦±�r/�±�¶/O,¯L¥��OL/��³mÌ��«L/�±�r/O�r/¾¥Kr��³�¨¾/�K

mqKm�V´¢g�¯?r��M´X¢������³��/���¶/O�N/½r��³�È/����¬¸��È½K³r±Lr�����, /¾¢�W
È/²½m��qL/��È/�r��³�È/WKo�¬¾¸�W�³�°¾¾PW��qm�r/�Lg��OK´/��m³n/h�°¾/���¶/O�¯n/}� �

�¨/OL��L/_�¶/®·�qm�³��Æ/k�, /OLc�,m´/k�V/6¾®¡�NP/y�¶/O�³�n±r[D�³�¯Æ¡�,³m�mn�
O�,n²�Lh©¶�ÈO�sK�¶¡�µ³Æ��IKqK�qm�È�LP�±KÌ���qL/�X�³�¯sK´XL/±�,¶/Xl½q�¬/·qm�N/©L�

È�×r¾¥´ª_�n²¡�� �

�������´�±�È½L²P�V¾`g�³�«n�W 

¬/¡�qm�¯L/®ª¢X�§Kn_�sK��qL��r/��qm��/±�È½Kn/¾S�¯?�UL/½K³q�³���«L/K��Kr/X�K�³
�L�n�°½K�rO�È²½´_�°¾rh©K��,È�´¾y����]�,�����,���,��×qKmL/²��,N·Kp/� 5̄ Kr/z��q³LO
§ÅnXyK�³�¬¸��¨OL��,UL½?�¯?�¯m´O��V/yK�r·K´/��³��´�±�VgLy�³m�qm�¯L~X¾`g�³�L·

� ±��,×r~ls�����,��]�,�����-�rl��,×sKq�����,��]�,�����-�«L�±�,]r�ÅK�����,��]�,��/�����

��,����-�¨�L��,mKn������,�]�,�����������UL¸OL/~X�³�UÆ/®`�,r·L��³��±�sK�rWKr��ÈXg
�mqKn/±�°¾P�³�¬¢h�UL½?�LO�È½´z®·�³���K´W�¶¡�È½L²��LK�,n±qKmL²����©�V¸_�sK�t¾±

�qL¢/}?�|´/¸��LW��m´/}� /±��,È½L/P�LP������,�]�,���������UL/½?�V/½q´h�¶/O�¶/_´W�L/O
g´W�È©L/�W�³�¶½t²W�³�qL¥mq³rS�V¾±Kng³�sK�V½L¢g�¶d±?�,r�Lg�|·³vS�qm�¯?r��×n¾

½LS�rO�,mqKm�UL�´ªl��qK´��³�UL���sK�È©L�W�×qLO�UKoÌ��VyK�µn}�qK´XyK��±� /±��

rl��,×sKq�����,��]��,��������� �
Èª��qL/¦±K�¯Kr/z��¶¢²½K�¬�qË�È/®±�Kq�qL/¥mq³rS�V¾±L®/z_�n/±r½pS����q³L/O�°/½K�sK�³

Kt¾OÈ�×q��n²½´_��,È±KrP�����]�,«����,����,ÈyrP��-����]�,�����,����,×sKq�r/l��-����]�,���,

�����qL/¦±K�¶/O�r/`²�µL¥n½m�«Kn¡�¶¡�n±qKm�|¢®~¡�¯?�ry�rO�LK�,Ë��L/½�³�V¾±L®/z_
È�¯?�«sÆ�´}m-�¶O�§L\�¯K´²�,��qm�qL/¥mq³rS�V/½Cq�¯L¢K�r¢²�³m�r·�¶©tX��³�¶�¾}

²±Ls�³��½Kr}�r·n,��¬½r/¡�¯?r/��sK�ÈWL/½?�q´/¸��¶/O�mL²X/yK�L/O�µr�L}K�LK�m´/}�V/�m��
�´�±�¶±�UKq´¸���È®±�¯?�r¢²��n±´}� ±��È/O�,È/y´��]�,L/W�����,����,È/yrP��-����]�,���,
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�,×r/~ls�-����]�,�����,�������f¾/�´W�qm�×sKq�r/l�
qL¥mq³rS�V½Cq�¶O�{q³LO�¶¡�n½´,��L/O�«sÆ/

¬z_�¶O�q³LO�qL¥mq³rS�¯m´O,��³�r/�¡�L/O�×³L/z
��/�hW�¬¾z`W�N©L��qm�L½�³�m´}�V¾±L®z_�¶O��´²�qL¥mq³rS�V½Cq�r¥K�³�VyK��r}

È��Kr�±K�qL¥mq³rS�V½Cq�¶O�q³LO�{r½pS�sK�,nOL½�n·m���mqKm�f½r�W�³K�qm�¬¾z`W�¶¡
�È²l/y�¯L®/y?�³�°¾/s�qm�n/±³Knk�q´/�g�sK�r¥K�Kp©�³�mqKn±�È·Kq�×qL¥mq³rS�¯´J}

È/rO�V/¾O´Oq�³�V/¾·ÅK�¶/O��×mL/�q´/�g�³�qKr�X/yK�×L/²��¶/O�³�mmr/¥
�,×r~ls�-����]�,�����,������� �

µqLc�,¬~c�LO�¯n½m�qm�¶¡�V�¥��V/z¾±�°/½K�t_�×K
�nOL½�s³rO�³�Y³ng�È±L®z_��qK´��N©L��qm�³�n}LO�È±n½m� ±���,È/yrP������,

�,È½L//////P�LP��-����]�,����,����,¶//////¾²��-����]�,���,� �

µn·L~�°¾²c�q´}L��°OK�¯´c�ÈkrO�n²cr·�-��×K�¬~c�LO��qL�X�V½Cq�Kq
�°/½K�qm�|±Kr/¢�®·�³�×sKq�r/l��V/yK�¶Xz½L}
�n/²²¢±�×r�±qL/¸�K�¨�Kng�L½�³�n±qKmrO�r·L��sK�Vym�,È²¾~±

�����,������ �
�r·L��³��±�VgLy�¯L¾� ¾¢�W�L�¶ª/�L��n²±L®·��¯L/¾�×qKp/¥

¶~½q�UL�ÆXkK�ËqLOqm�,�r·L/��³��/±�¯L¾��qL�W�sK�¶X�r¥,��L/O
m´}�¶X�¥�r·L��¯L¾²O�rO�È²ly�¶¡�L`±?�Kp©,��sK�È�qL��LK

K��±�¯L®·�¨®���Æ�,mr¾¥�qKr��|ªOL��qm��±Vy-�O¶��µn?rO�mL��³��±�¶¡�µ³Æ�
 /±���,È/y´©?����]�,�����,����,×mt/½�-����]�,���,

µqKt/¥�qL/¥mq³rS�V¾±L®/z_�«n/��,§L\�°¾®·�qm�°½KrOL²O��×K
½mL¾²O�r¾��qL¥mq³rS�V½Cqµr¡Kp�³�°�VyK�qKmr3O��� �

È�r��³�×r·´_�×L·��

n±sLy�r�L²��³�VyK�µn}�L²O�r½L�W�³�U³L�W�mL¸±�rO�,ÈXz·�¯L¸_�¯´c�¶~½n±K�¯L¸_Ë�
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������,qLP`©KnP��È�L��-�������,�����,×r/~ls�-

×r�}K�mr¢½³q�È�°¾²c�|½´k� ªz�¥qL¥mq³rS�V½Cq�¶O�{q³LO�¶¡�n½´
Vz¾±�qL¥mq³rS�V¾±L®z_�¶O�q³LO-��Kr½s¬z_�¶O�q³LO

��/�hW�¬¾z`W�N©L��qm�L½�³�m´}�V¾±L®z_�¶O��´²�qL¥mq³rS�V½Cq�r¥K�³�VyK��r}
È��Kr�±K�qL¥mq³rS�V½Cq�¶O�q³LO�{r½pS�sK�,nOL½

�È²l/y�¯L®/y?�³�°¾/s�qm�n/±³Knk�q´/�g�sK�r¥K�Kp©�³�mqKn±�È·Kq�×qL¥mq³rS�¯´J}
È�¶X�¥�m´},�È/rO�V/¾O´Oq�³�V/¾·ÅK�¶/O

�m´O�n·K´l±��,×sKq�rl�����]�,������,����,×r~ls�-

n½LO�È½L�mK�°¾²c�ÈP½r�W�n�±�qm�µqLc�,¬~c�LO�¯n½m�qm�¶¡�V�¥
È}�¶¡�>��nOL½�s³rO�³�Y³ng�È±L®z_��qK´��N©L��qm�³�n}LO�È±n½m

]����,����,×r//////~ls�-����]�,�����,���,È½L//////P�LP��-

/�����������µn·L~�°¾²c�q´}L��°OK�¯´c�ÈkrO�n²cr·�-
±¶Xz±Kn��n±K��,q´}L��°OK����]�,�����,�������°/½K�qm�|±Kr/¢�®·�³�×sKq�r/l��V/yK�¶Xz½L}

zJz�n²±L®·�¶ªJªÌ�{r��rO��n/²²¢±�×r�±qL/¸�K�¨�Kng�L½�³�n±qKmrO�r·L��sK�Vym�,È²¾~±
�n²±L®O���´W�«L��qm�³��,×sKq�rl�����]�,���

È�,§Lg�r·�¶O�O�¯K´W�r·L��³��±�VgLy�¯L¾� ¾¢�W�L
¶OL~X�³�¨®`�LO�³m�¯?�¶~½q�UL�ÆXkK�ËqLOqm�,

mr¡�q´P��¶±L®©L��×mr¢½³q-�m´}�¶X�¥�r·L��¯L¾²O�rO�È²ly�¶¡�L`±?�Kp©
K��±�¯L®·�¨®���Æ�,mr¾¥�qKr��|ªOL��qm��±

�V/z¾±�µr¡Kp�¨OL��¯K´²��b¾·�¶O�¯?�sK� /±

������,r�K�-������,�������µqKt/¥�qL/¥mq³rS�V¾±L®/z_�«n/��,§L\�°¾®·�qm�°½KrOL²O
µr¡Kp�¨OL��r¾��³�°½mL¾²O,�qKt¥�LKË�½mL¾²O�r¾��qL¥mq³rS�V½Cq

�����U³L�W�×L²O�rO�UL�ÆXkK��qm�È�r��³�×r·´_�×L·

n±sLy�r�L²��³�VyK�µn}�L²O�r½L�W�³�U³L�W�mL¸±�rO�,ÈXz·�¯L¸_�¯´c�¶~½n±K�¯L¸_
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n±mr��¶O�r�h²�³�t½L®X�,r¦½n¢½�LO��LPWqK�°¾��qm�¯?���sK�mqKn/±�n/���r/�Lg�|·³vS
//½´¦O�°l//y�t½L//®W�n//½K´��L//½�³�V//®¢gn,��,U³L//�W�³�t½L//®W�¶//¡�V//yK��r//X��L//K

V¡rg�È�qL®}�¶O�È©´ª��³�Vª��«L�±�«sK´©�sK�³�µm´O�°½r�?��m³q�,×r¸������,��/����,�

���-�,È½LP�LP������,�]��,���������-�eLP��,×mt½�����,�]�,���������� �
®·�,t¾±�¬¾·L��«L�±�qmÌ�¶~½n±K�È�¶~½q�¨���sK�L·��UL/�LPWqK�wLyKrO�³�n±r¾¥�È©´/�

m�¶O�È�r��³³È�qm�¯Kq�n²½?��È/�È½Kn/_���L²X�«´¸��³m�¯L¾�¶d±?��U³L/�W�,n/²¢�K
�Kq�«´/¸�� /½�¨/½o�¬¾·L/��¶d±?�³�VyK�r·´_�³�UKo�qm�r¦½n/¢½�sKÈ/�Kn/_�n/²¡,�

VyK�È�r��U³L�W-�Kr½s��³m�¯?�sK�È/¢½�L/¸²W�³�n±qL¥sL/yL±�m´/k�UKo�qm�,��L²X�³m
mqKm�V²�ªy�È¦Xz½L},��r/K�³m�LK�L/½�³�È©´/���L/PWqK�r¦½n/¢½�L/O�,�r/��qm� 5U³L/�X

È�È�r���n±r¾¥� ±���,×mK´_��������N/½r�W�¯L/®X�¥�¶/¡�V/yK�V�¾�g�°¾®·�¶O�¶_´W�LO
È®±��N/½r�W�¶/¢ªO�,n/}LO�n/¾g´W�L/O�VPz±�qm�L·q³LO�×r·´_�UL��L²W�¨g�§LP±m�¶O�n±K´W
È�/��¶/O�LK�n±qKn±�È�qL�W�n¾g´W�LO�¶¡�ÈWL~�L²�ËqLOqm�LW�n}´¡�¬/·�L/O�È/�r��Uq´

È�r¾¥qm�n±´},�µKq�n½´`O�Èªg��� �
¶O�, ¾¢�W�°½K�mrOqL¡��OL��¯K´²�Ì�|¾S�§L\�qm�ÈP½r�W�¬¸��qL¢/}?�e´/�³�¶/O�³q

È�m´}���«³t/©�¶/O�n�X��,qL¥mq³rS�×qL�h±K�³��ª��È½K³r±Lr��¶O�q³LO�°¾��qm�¯Krz�
rPL¾S�sK�V�L�KŅ�È©³K�³��n²Xz·�t¾±�rÅK�,ÈyrP������,�]�,������-�r/l��,×sKq�����,��]��,�

����������-�,×r/~ls�����,��]�,�������È/©³K��Kn/��³�L/²��ËqL/Oqm�L/K�,��³m�¶/O�r/ÅK
µn¾½Kr¥�U³L�X�µL¥n½m��UqLK�³�V�Æk�L½�³�V½Å³�³�VLK�|�Kn��³�L²��¶¢²½K�-n±K

�n///}LO� ///±��,È///yrP������,�]�,������-�,È½L///P�LP������,�]�,������-�n¾///}q�,L///�q�����,��]�,�� �

������������� �
�È¦±´/¦c��qm�³r/¥�qm�V�Æk�L½�³�VLK�¶O�q³LO�V¾±L�g�,n}LO�«Kn¡�r·�MLlX±K

¯?�r½L�W�´h±�³�¬·�LO�L·Ë�V/yK�qL/¥mq³rS�sK�V�L�K�³�n¾g´W�¨�K�LO�¯L~ªL�W���°/½K�0Å³K
È®±�³�n±n¾g´W�¨½o�qm�¯K´²��³m�m´O�n¾g´W�r·´¥�LO�¯?�V¾²¾��È�n�¯K´W-�Kr½s��«n��qm

�sK�r//¾��È//WKo�¶//O�V//�Æk�L//½�³�V//LK�³�V//yK�qL//¥mq³rS�UKo�¶//_´X�n//¾g´W�,V//zl±
mqKm�µqL}K�qL¥mq³rS-��È�l}�È±K´²��¶¢²½K�¶c�È�¾�g���ÈL/��È±K´/²��L½�³�È�´/�g��
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È/�qKr/��qL/¥mq³rS�V²�ª/y�³�V¾±Kn/g³�¨½o�«´¸��³m�r·�°½KrOL²O�n/±r¾¥���0L/¾±L[
È�n¾g´W�¶O�¨�n/±qKm���hW�qm�VPz±� ½�¶O�sL¾±�³�n±´}��

×qL/�h±K�UmL/P��³�V/yK�È¦±L¦½�³�mKr�±K�,n¾g´W� 5r·´¥,��¶/O�qL/¥mq³rS�«L/�±K�¯´/·r
�qL/¥mq³rS�V/¾¢©L�¯´/·r�È/m?�r/O�qL/¥mq³rS�V²�ªy�,UmLP��n²±L®·�³�VyK�Èm?

�¨IL/z�¶ª/zªy�°/½K�sK�x/S�V�Æk�³�VLKÈ/�er/��m´/}��
�³�È±L/yq�/ªk��È/¸X²�,V/yK�È/¸©K�UKo�¯´J/}�sK�¶/¡

�L/O�V/�©Ll�³�V/�Æk�L/½�³�V/LK��Kn/��³m�sK�È¢½�¶O�q³LO�,wLyK�°½K�rO
Kr/½s�/z�L/OJªÌ��,¨/�K�³�mqKn/±�V/¾²¾��n/¾g´W
�V/yK�§L/�X�n±³Knk�sK�×qKmrO�×´/y´�,×qK³tP/y�����,��]�,��/���������-�

�¶/O�r/K�¶/¡�V/yK�¯?�¶/O��´/²�qL¥mq³rS�r¾��sK�V�L�K�sK´_��r}
�q´/K�¶/O�r/K�n/±³Knk�¯´/c�³�m´/~±�,n/}LO�qL/¥mq³rS�rK�³�VyK´k��©Ll�¶¡�×t¾c� �

�n/}LO�L/�k�sK�¯´/��n/½LO�rÅK�«qL/¢�,×sKr¾/}�����,�]�,�

È©³K�sK�V�L�K�M´_³�¶O��rX��¶¢²½K�¬�q��«³t/©�³�rÅK
V¾O�¨·K�°X�r¥ńÈ/©³K��Kn��È½Kn¾SL±�,��r/ÅK

¬¡Lg�³�È©³�MLlX±K�qm��È��n²¡��,×sKq�r/l������,�

¶yL²}�¯mr®}rO�LO�t¾±�×r~ls�È©³K�×L·���rÅKn²±L��,§n/��¶/O�¬/¢g�«³t/©
UL/½K³q�³�¯?r/��¶/O�mL²X/yK�L/O�UÆ¢/~�¨/g�È½L/±K´W�³�«mr/�¶/O�È¸©K�UL±LK�¯n±Lyq,�

È©³K�V¾l²y�°¾¾PW�qm�Èª¡�°½³L²��n½´¥�rPL¾S�LO�rÅKŅ��×q³m�qm�§L/�X�n±³Knk�³
�,×r~ls����]�,�����,������ �

�³�V/LK�¯L/¾�VP/z±�|`²/y�,V/½´©³K�,§L/\�°/½K�n/²±L®·�qm�,¶¢²½K�«Æ¡
È/�n/}LO�n¾g´W�,|`²y�5qL¾��¶¡�ÈL¦²·��¯K´/W

�³�V/LK�¶/¢²½K�¶/±�,V/z¾±�r/�¡�LO�rOKrO�V�Æk�L½�³�VLK�sK�«Kn¡�r·�¶O�q³
¯L®·�,n±mr¥�¯L®½K�³�r�¡�qL¾���t/¾±�0L/P©L��¶¡�¶±´¥
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n}LO-�È/�qKr/��qL/¥mq³rS�V²�ª/y�³�V¾±Kn/g³�¨½o�«´¸��³m�r·�°½KrOL²O
�X�¶�yK³�LO�V�Æk�³�VLKÈ�n¾g´W�¶O�¨

×qL/�h±K�UmL/P��³�V/yK�È¦±L¦½�³�mKr�±K�,n¾g´W� 5r·´¥
�qL/¥mq³rS�V/¾¢©L�¯´/·r�È/m?�r/O�qL/¥mq³rS�V²�ªy�,UmLP��n²±L®·�³�VyK�Èm?

Vy³K�¶O�VPz±-�°½KrOL²O,��¨IL/z�¶ª/zªy�°/½K�sK�x/S�V�Æk�³�VLK
O¶�V/®�±�¶O�0LWKo�rK�³m�°½K�,µ³Æ���³�È±L/yq

È®±�n±´}���L/O�V/�©Ll�³�V/�Æk�L/½�³�V/LK��Kn/��³m�sK�È¢½�¶O�q³LO�,wLyK�°½K�rO
Vz¾±��r}�³�r�¡�LO�rOKrO�0LWKo�,×r¦½m-�Kr/½s

¯Lr��qL�h±K��V/yK�§L/�X�n±³Knk�sK�×qKmrO
°½n©Kqn��,×sKr¾}��������©K�,�]�,�������� �

r¦½m��r��sK,��¶/O�r/K�¶/¡�V/yK�¯?�¶/O��´/²�qL¥mq³rS�r¾��sK�V�L�K�sK´_��r}
�q´/K�¶/O�r/K�n/±³Knk�¯´/c�³�m´/~±�,n/}LO�qL/¥mq³rS�rK�³�VyK´k��©Ll�¶¡�×t¾c

W�³�nyL�È®±�µLP�È©³K�0LKt©K�,n²¡��n/}LO�L/�k�sK�¯´/��n/½LO�rÅK
�/������³�������Èª��×sKq�rl��È©³K�sK�V�L�K�M´_³�¶O��rX��¶¢²½K�¬�q

¯?�V¾±´��µn½mL±�LO�LK�,VyL�k�sK�L·�V¾O�¨·K�°X�r¥
pS�¶¾_´W�³�¶±L¸O�Kq�VK��L®_K�{r½�¬¡Lg�³�È©³�MLlX±K�qm

]�����,������¶yL²}�¯mr®}rO�LO�t¾±�×r~ls
UL/½K³q�³�¯?r/��¶/O�mL²X/yK�L/O�UÆ¢/~�¨/g�È½L/±K´W�³�«mr/�¶/O�È¸©K�UL±LK�¯n±Lyq

È�È©³K�V¾l²y�°¾¾PW�qm�Èª¡�°½³L²��n½´¥
È�È�LO�¨®`�¯L²d®·�,L�k�sK��n±L��,×r~ls

�ÆkÌ��³�V/LK�¯L/¾�VP/z±�|`²/y�,V/½´©³K�,§L/\�°/½K�n/²±L®·�qm�,¶¢²½K�«Æ¡
VyK�r¦½n¢½�LO�¶±�³�n¾g´W�LO�V�Æk��È/�n/}LO�n¾g´W�,|`²y�5qL¾��¶¡�ÈL¦²·

LO�¶¡�V�¥�³�V/LK�¶/¢²½K�¶/±�,V/z¾±�r/�¡�LO�rOKrO�V�Æk�L½�³�VLK�sK�«Kn¡�r·�¶O�q³
È~`²y�NyL²W� ½�qm�¬·�LO�UqLK,�¯L®·�,n±mr¥�¯L®½K�³�r�¡�qL¾�

VyK�µn}�qKn²S�°¾²c�� �
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ŔČŞĄő˨ãĚŞá˨ ˨

�� ×q´JW�¶©L��°½K��n·�È�¶¢ªO�,Vz¾±�n¾g´W�ËqLOqm�×sKmrS�¶�OKq�n·K´k��¯L¾��×K
³��ÈX/z·�¯L/¸_�V/�¾�g�rX/zO�qm�Kq�N½r�W�³�msLzO�N½r�W�³�n¾g´W�¯L¾�°½mL¾²O
�n¾g´W���¶/~½n±K�¯L/¸_�V¾��K³�³�¨/���n/½L®±�×r/¾¦¾S�³��/½r�W�,���ÈWqL/P��qm

�,¶Xz½L}�����n/?qL¡�³�r/PX��,qKmL/²��,¨/���L/O��P�²�³�n¾g´W�q´h�rO� 5N½r�W
VyK� 

�� ´®��«L`z±K�³�mLhWK�,È¢½mt±�×L²��¶O�N½r�WV/yK�n/¾g´W�q´/h�rO�¯L±L®ªz�«��
°½K�³�mqKm�È¦~¾®·�ÈWq³r��,n¾g´W�q´h�rO� 5N½r�W�/L¦²·�qm�¶¡�Vz¾±�¶±´¥Ì�

�V¾®·K�È½Kn_�nOL½��½LS�rOÌ�n¾g´W�¶/¡�V/yK��¨¢/}�¯L±L®ª/z�È/·Kr®·�³�«L`/z±K
È�qKr®XyK�¯L}mLhWK�,¯L¾²O�°¾®·�rO�³�¶X�r¥�/O�-nOL½¶��µ³Æ/�²½K�¨IL/z�ËqL/Oqm�¶/¢

mL�W�°½r�?r/O�³�V/yK�n/¾g´W�´¦X�¥�×L²P�,�µKq�¯?�wL/yK�¨/g�� 7×mL¸²/~¾S�×L/·
È�È½Kr_K�³�¶X�r½pS�,È`²yqLPX�K�mmr¥�� 

�� µs´?�N½r�W�µs´?�r½Ly�n²±L®·�³�VyK�ÈÆyK�×K�ÈÆyK�×L·,�qLPX�K�Kq�m´k��sK
È�n¾g´W�V�LO�³�rXzO�mr¾¥��� 5N½r�W�V½´·�È®±�0Å³K�n¾g´W�sK�¶X�r¥��r/y�r/O�n/±K´W

ªILzÈ�¡�qL/¥mq³rS�UKo�V�L/zO���L/±�¶n²X/z·�n/²¡��/�K´W,�È/�L/K��L/O�n/±K´W
�³�È©L/�W�×qL/O�UKo�qL/¢±K�¶/O�r`²�¶¡�È½L·q³LO�ËqLOqm�,Èª`W�«´¸��rO�×qL~�LS

È®±�ÈWL���³�ÈWKo�n¾g´W�ULKt©K��¶/O�¶/_´W�L/O�0L/¾±L[�-n/²¡�¨/®hW�¶O�U´�m�,m´}
È�N½r�W�,×mLP��n¾g´W�|½L¾±�ËqLOqm�n±K´W�/¾�^½Kq�×L·/®·�¯LÌ��×q³Km�N·Kp/

�ÈXyL¾y�³�UmLP��³�n~¢O�|©Lc�¶O�Kq�f©L�L±�¯L®¡Lg�¯K³r¾S�§Lg�°¾��qm�³�n²¡
mq³?�¯L�qK�¶O�ÈÆyK�¶�L_�×KrO�È¥m´©?�r·�sK�¶XyKr¾S�³�×n¾g´W� 

�� È©L��¬½r¡�¯?r��¶¡�¶~½n±K�¯L¸_�×L²O�rO�/±´®±�°½r/WÌ��qL/X�¥�,V/yK�¯?�M´/X¢
N©L��r·L��³��±�sK�¶X�L½,��rO�¬¡Lg/®·Ì�¬/¸��V/yL·���³��/±�sK�¶X/yLkrO��½L/�g

�,�±�¶O�N½r�¨OL����K´W�³�µr¡Kp�Vz¾±�qKmrO,�m´/}�L/²O�r·L/��r/O�¶/¡�¶/d±?�L/K,�
VyK�¨®hW�³�¨BW�È�X���ÈX�³��7r·L/��,mt/¾krO�r·L��LO�§Kn_�¶O��±���/±��OL/W

http://www.jpt.isca.ac.ir
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n//½K�sK�ÈÆ/yK�N·Kp//�¶//¡�V//yK�wL/yK�°¾//®·�r//O�-m´//}Ë��¶¾P//~W�³�¬¾//z`W

��L/O�t/¾±�N/½r�W�,VyK�mL�X�L½�³��ªXl�q´K
mqKm�¨L�W�mL�X�L½�³��ªXl�×L·q³LO���sK�,�/ªXl�sK��qL/�X�t/¾®W�qm�N½r�W

È�µr¸O�r¦½n¢½�LO�¶±�³�n¾g´W�LO�L·q³LO�|`²y�mr/O-�¶/O��L/½�³�V/LK�§L/\�¯K´/²�
�sK�³�n/±qKm�È©L/�W�×qL/O�UKo�sK�r½L�X�ÈX½´·�³m
�VP/z±�qL¥mq³rS�«L�±K�³�V�ªk�³�n¾g´W�¶O�¶XzOK³�,UmLP��³�V�L�K

È/©³K�sK�V/�L�K�qm�×s³q�³�|²½r/�?�,r/ÅK��,¯L¥n/²O�¶/O�È±L/yq
È©³K�sK�V�L�K�¶O�qL¥mq³rS�rK�L¸²W�³�mqKn±�V¾�´�´���sK�×³r¾S�s´`�,rÅK�r¾

n²Xz¾±��OK´��³��½Kr}�,UL���sK�È©Lk�t¾±�rÅK�� 
�����
��
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È/�n//½K�sK�ÈÆ/yK�N·Kp//�¶//¡�V//yK�wL/yK�°¾//®·�r//O�-m´//}
×qKt¾O�qL¥mq³rS�È�n²½´_�� 

�� n±qKmrOqm�¶¡�ÈXz·�¯L¸_�×L²O�rOË�
mqKm�¨L�W�mL�X�L½�³��ªXl�×L·q³LO

È�µr¸O�r¦½n¢½�LO�¶±�³�n¾g´W�LO�L·q³LO�|`²y
�r·�,n¾g´W�LO�|`²y�qm�V�Æk�sK�³�n/±qKm�È©L/�W�×qL/O�UKo�sK�r½L�X�ÈX½´·�³m

r¦½m��r�,��VP/z±�qL¥mq³rS�«L�±K�³�V�ªk�³�n¾g´W�¶O�¶XzOK³�,UmLP��³�V�L�K
V/yK�È/m?�¶O��È/©³K�sK�V/�L�K�qm

È©³K�sK�V�L�K�¶O�qL¥mq³rS�rK�L¸²W�³�mqKn±�V¾�´�´
È�Knk�m´}-�È©³K�¶¡�n²cr·�n²Xz¾±��OK´��³��½Kr}�,UL���sK�È©Lk�t¾±�rÅK

� ���

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

� �
��¬½r¡�¯?r�� �
��¶�ÆP©K�^¸±� �
�� n®h�°O��qLP�,×qt_�r¾[K�°OK���ÈO�L/W����ƅƨŲʭŤ�Ǉ�űɔƁƨŻƹŤ�ŧƨɔƅƦ�ͳƨƭ�ūƨɔťǆǂƹŤ�]����¬/���

DzyÌ�¯L¾ª¾�L®yK�ÈWL�´P�� 

�� r·L��n®h�,q´}L��°OK������������ƅɔǈǂůƹŤ�Ǉ�ƅɔƅŻůƹŤ��]����U³r¾O��qLX©K�ºzyD½Or�©K�jÈ� 

�� NgL��,mLP��°OK������������ūƧƺƹŤ�ͳƭ�ƙɕŻƾƹŤ�]����U³r¾O��MLX¢©K�¬©L�� 

�� °OK�,ÈOr��n®h�°O�Èª������������ūƾźƄ�ǀƽ�ǀƾźƅƹŤ�ͳƭ�ƅɕƨƋƮŮ�Ǉ�ŬŤƄťƨƎŤ�ƿŘƅƨƲƹŤ��]����
�~m��º�P��r�±�� �

�� °OK�,ÈOr��n®h�°O�Èª����ÈO�LW���ŬťźǈůƮƹŤ�ūɕƾƹŤ��]����U³r¾O��qKm�>L¾gK�YKrX©K�ÈOr�©K�� �
�� n®gK�,wqL��°OK�����������ūƧƺƹŤ�ƉɕŢťƲƽ�Ƽŷƣƽ��]���³����¬���ªPW�rX�m¾s´g�ÈÆyK�UL�Ë�

®ª�¾Ì�¬�� 

�� n}qK�,ÈgL½q�-Èª��È®yL��,«n��¶/`½nk����������Ën/�L��n/gK´©K�qm�Ì/W´O�n/�±��Ǆƨƽťǁƀƅž,�
����,����������� �
�� N¾`±�¬½r¡�,r�K�����������ƭ�ƿŘƅƲƹŤ�ƆťŷƢŞͳ�ƮſŮ�ťƽɕƻťźƄʩŤ�Ǆ��U³r¾O���r�®©K�qKmº� 

�� ,È©LP�K�-r·L�n®h�,È²¾zg�mK´_n¾/y����������V/}KmrO�×L/·��/ªXl�sK�N/½r�W�N·Kp/�
ÈÆyK.�ŦťŮƆťŨ�ǄƏɔƁǁŤ,����������,������������ 

��� � Þ6ÉKn/P��°/O�m´/®h�,Èy´©?������������ǁťƨƣƾƹŤ�ŸǇƄͳ�ƨƭͳ�ƨƋƮŮɕƨƟƣƹŤ�ƿŘƅƨƲƹŤ�ƅɕ�ơũƨƋƹŤ�Ǉ�Ƽ
ƹŤͳǁťųƾ��]��,���³�����U³r¾O��©K�qKm¢®ª�©K�NX¾º���ª��n®h�UKq´~²È�O¾¯´�� 

��� Èª��qn¾g�,Èª?�����������ƼƗſƹŤ�ƅŻũƹŤ�Ǉ�ƼƟƢʭŤ�ƙɕŻƾƹŤ�ƅɕƋƮŮ��¬���q´±�Èª��q´±� 

��� ,È�rO�n®gK�°O�n®h�����������ǀƊťŻƾƹŤ��]�,�QLc�«³m���¬����qKmNX¢©K�º¾ÆyÅK�� �
��� ,×r¾lzW�Èª�n®h����������Ung³�KÈÆy�³�N½r�W�N·Kp��ŭƽǈź�ͳƽʮƨƊŤ,�����,�

���������� �

http://www.jpt.isca.ac.ir
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µL¥n½m�Kqn/�Æ��ÌL²ª/��³m�È/®ª����È/~·³vS�
� �
�Èª¡�Ì~½n±K�ÈÆyK�Ƅƀ�ƿŘƅƱ��¯Kr¸W��LP¸��� �

ͳƭťȕ�ƷǈƒŤ�ƆŤ�ɒǈŮƅǫ�ƿťƏžƄƀ��]����¬���/±LlSLcÌ�

n�±�Ën�L��ngK´©K��ǄƽťǂƺƨƓƭ�ǄƮƨƋƺƭ�ǃťΎƨƏǁŤƀ�ƿŤƅƨǆŮ,�

ƻǈƨƺƹŤ�ǀƨƽ�ŦƅƣƹŤ�ƻʮȕ�ŗŤǇƀ�Ǉ�ƻǈƺƣƹŤ�ƉƾƎ��]�����

ƄŤƅƊʭŤ�ƬƏȕ��ÈO�L_� 

UL¡rX~�ÈÆ¡�¶�¾/}�³�¨/·K�,V²/y�qm�N/½r�W�N·Kp/�
������ �
��������ŬŤƀƅƮƾƹŤ��¯L²P©���¶½q´/y��¬/ª�©K�qKm����qKn/©K

��³����U³r¾O��º�r�®©K�qKm� 

ƇǂůƹŤ�ƕƽŤǈƨƦ�ưŢťƨƲź�ǀƨƢ�ƫťƏƹŤƨɔƸ��]��,���³��QL/c�,

Ŧǈƺƛƽ�ŐŧɔƅƲŮ�ƆŤ�ǄɔƅƟǁ�ťŮ�ưƨɕũƛŮ�]È/®ª��V/z~±[��
https://khabarban.com/a/22214282� �

ƿŘƅƨƲƹŤ�Ʒʮƨƞ�ͳƨƭ��]��,���³�¬`²/S�³�È/y�QL/c�,���

ͳƨƭ�ƻǈƨƺƢ�ƿŘƅƨƲƹŤ��]�,�QL/c�«³m���U³r/¾O���qKm

wLyK��~��³�Ën�L��n/gK´©K�sK�m/½µL¥n�°/OK�È/Or���
���������� 

�����
��
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��� ,×mK´_�°zh����������m´_³�È²·o�sK�µL¥n½m
ŭƾź�ɓɔŤƄƁƒ,�Ǒ���,����������� �

��� È²¾zg�¶²Lk�,×K�n¾yÈª�����������er��
��� n®h�,È�`±�È±Kn®·�È²¾zg����������ͳƭťȕ�ƷǈƒŤ�ƆŤ�ɒǈŮƅǫ�ƿťƏžƄƀ

®ª�¾Ì�¬��� 

��� ,V®¢g�� Þ6ÉKr�±����������°OK�ÈOr��³�n�±
����,������������� �
��� n¾�y�°O�¯K´~±�,×r¾®g�����������ƻǈƨƺƹŤ�ǀƨƽ�ŦƅƣƹŤ�ƻʮȕ�ŗŤǇƀ�Ǉ�ƻǈƺƣƹŤ�ƉƾƎ

U³r¾O��K�r¢�©K�qKmr�L�®©� 

��� e³qn¾y�,È²¾®k�� Þ6ÉK���ÈO�LW���ƄŤƅƊʭŤ�ƬƏȕ
��� ,|±Km�¨¾�L®yK����������|�±�UL¡rX~

ÈÆyK��ȻƏɔƁǁŤ�ŧɔƅƲŮ,�����,�������
��� n®h�°O�°¾zg�,È±L¸��K�N�Kq�������

L~©K¾º� 

��� n®h�,L�q�n¾}q�����������ƄťǂƾƹŤ��]��
��� m´®h�,×r~ls�����������ƇǂůƹŤ�ƕƽŤǈƨƦ�ưŢťƨƲź�ǀƨƢ�ƫťƏƹŤ

«´y���U³r¾O��ÈOr�©K�MLX¢©K�qKm� 

��� ,È±LhPy�È�Wn®h����������ɒǈΎƹŤ�Ŧǈƺƛƽ
ÈOL½sLO�µn}�qm����×m�����,�sK��22214282

��� °¾zg�¬¾·KrOK�,N���n¾y�����������ƿŘƅƨƲƹŤ�Ʒʮƨƞ�ͳƨƭ
U³r¾O���³r~©K�qKm�� 

��� ,È�´¾y�§Æ_�°½n©K�����������ƿťƨƲŮʭŤ�ͳƨƭ
MLX¢©K�ÈOr�©K�� �

��� ,×qL`}�È�Wr����������r�?½|²�rO�wLyK
ƍǅǇȊǫ�ɒťǅ�ͳƮƋƺƭ�ͳƽʮȕ,�Ǒǚ���,���

http://www.jpt.isca.ac.ir
https://khabarban.com/a/
http://www.jpt.isca.ac.ir
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��� È�¾�}�,L¾±�n®gK����������ÈyL²}L²��ËuK³�N½r�W��ȻƏɔƁǁŤ�ŧɔƅƲŮ,������,����������� �
��� ¬¾·Kr/OK�°O�n®h�,×sKr¾}�°½n©Kqn����������/©K���ƼɔƅƨƹŤ�ƿŘƅƨƲƹŤ�ƅɕƨƋƮŮ��]�,����³�,�

QLc�«³m���¬���qKn¾O� 

��� ¬¾·KrOK�°O�n®h�,×sKr¾}�°½n©Kqn���������M���ͳƭťȕ�ƷǈƒŤ�ŸƅƎ��]����¯Kr¸W��/zyDÌ�
�hW�³�UL�©L�¾È¦²·r��UL��� 

��� ,×n¾��©K�§L�X®©KnP������������N½r�X©K�°¾O�N·Kp®©K�º¾Æ/yÃK�³�º/yKqm�¬/ª��n/¾g´X©K��
ūƹťƊƄ�«ÆyÅK,�����,�������������� �

��� //zgn®hn¾y�,È½L//P�LP�°¾�����������ƿŤƇƨƨɕƾƹŤ��]��,��,��,��,��,����³��«³m�QL//c�,���
U³r¾O��®ª�ÁK�ºzyDÈ�UL�´P�®ª©� 

��� n®gK�°O�¯L®¾ªy�,È±KrP��������«���ƼɕƨƟƣƹŤ�ƿŘƅƲƹŤ�ƅɕƋƮŮ��]�����n/OqK�¯mqK����ML/X¢©K�qKm
È�L�\©K� 

��� °zg�°O�¨���,ÈyrP�����������ƿŘƅƨƲƹŤ�ƅɕƋƮŮ�ͳƭ�ƿťɕũƹŤ�΄ƾŷƽ��]��,��,��,��,��,��³����,
«´y�QLc���¯Kr¸W��³rzk�r�L±� 

��� °zg�°O�n®h�,Èy´����ÈO�LW���ũůƹŤɕƭ�ƿťͳ�ƋƮŮɕƿŘƅƲƹŤ�ƅ��]��,���³�����U³r¾O��gE�qKm/¾�>L
Or�©K�YKrX©KÈ� 

��� ,³nP��n®h����������|©Lc�×L·�Ung³�³�mrP·Kq�-È½³qL½³q�È}L¢²¡�qm��¾l~W��±K´�
Ung³�³�N½r�W�³�µKq�×L·��r�rO�°XkLy�¯?�L·��ȻƏɔƁǁŤ�ŮŧɔƅƲ,�����,������������ �

��� � Þ6ÉKnP��°O�mKn��,mKn��¨�L�����������ƿťƭƅƣƹŤ�Ƈǂȕ��]����¯Kr¸W��×´�Wr� 

��� � Þ6ÉKnP��´OK�,×sKq�rl������������ŧƨɕƧƹŤ�ŹɕŮťƨƮƽ��]��,��,��,��,���,���,���,���,���,���,
���,���,���,���,�����U³r¾O��ÈOr�©K�YKrX©K�>L¾gK�qKm� 

��� n®gK�°O�¨¾ªk�,×n¾·Kr������������ǀɕƣƹŤ�Ŧťůȕ��]�«³m�QLc�,���¬���Ur`·� 

��� n®gK�°O�qLP`©KnP��,qLP`©KnP��È�L������������ƇǂŮɔǀƢťƨƛƾƹŤ�ǀƨƢ�ƿŘƅƲƹŤ�Ǆ��«³m�QL/c���
U³r¾O��nh©K�º�¸²©K�qKm½º\� 

��� È�Wn®h�,È®�����������ŭƨƽŤ�Έƨɔ�Őȡƨǂǅƅƭ�Έƨɔ�ŕŧƨɔƅƲŮ�ŭƎƃȢƅƊ��¬_r/X���n/®h
�,wn�fh���n¾yÈ·L}³rzk�×mL·���¯Kr¸W���®`�ÈÆyK�N·Kp�N½r�W�È±L¸_� 

http://www.jpt.isca.ac.ir
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ͳƭťȕ��]���³����¬���Z½nh©K�qKm� 

,n²/y�n/®h����������È±K´ksL/O�Ì/~½n±K�N/½r�W�
���������� �

×L·qL¢·Kq�È±?r��Un/g³�³�N/½r�W��Ƹƨũź�ǀɕƨůƾƹŤ,�����³�

ƫƄťƣƽ�ƿŘƅƨƱ��]�,�QLc�¬X�·���¬���ÌzyD�È}s´?�³�

ƌƆǈƽŘ�ǄƮƋƺƭ��]�,�QLc�«qL¸c���¬���UKqL~X±K�ÌzyD�

¶//�¾�h©K�Z½n//g�er//}��ƽťǂƺƨƨƓƭȻ��ƻťƨƨƽŤ�ǃťΎƨƨƏǁŤƀ�ͳƨƨƏǅǇȊǫ

ƼɔƅƹŤ�ƿŘƅƲƹŤ�Ŭťƾƺȕ�ͳƭ�ưɕƲŻůƹŤ��]����¯Kr¸W��r¡©K�t¢�MLX

�¬X�·�QLc�,���¯Kr¸W��Kqn��UKqL~X±K� 

ƬƎťƹŤ�ƅɕƋƮůƹŤ��]���³����¬���ÈÆyÅK�MLX¢©K�qKm�� 

Ǆƨǁǈƾǁ�ƅɕƨƋƮŮ��]���³�¬/·m�QL/c�,�¯Kr/¸W�,���N/X¢©K�qKm

���ƨƭ�ǀƾźƅƨƹŤ�ŧƨǅŤǈƽͳ�ƨƋƮŮɕƿŘƅƨƲƹŤ�ƅ��]��QL/c�,
ÇqK³tPz©K�È®��©K� 

V/�L�K�sK�¬¡L/g�rIL/_�qm�¶/���È/yL¾y�¨/·K�V²/y��
����� �
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