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Abstract 
Realization of Ihsan (being married) in adultery hadd requires that the person 

has previously had sexual intercourse with his or her spouse. However, the 

couple must have the conditions during the intercourse so that they can be 

sentenced to (Rajm) stoning if they commit adultery. There is no consensus 

on these conditions. Despite the fact that Article 226 of the Islamic Penal 

Code adopted in 2013 considers the wisdom and maturity of a person 

necessary in Ihsan of a man and a woman, and in addition, the maturity of the 

spouse during the intercourse is valid in the ihsan of a man. However, the 

findings of the current study, which has been done by descriptive-analytical 

method, indicate that there is no convincing evidence for the validity of 
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maturity and wisdom during the intercourse as a condition of ihsan, and that 

a person is mature and wise at the time of committing adultery is enough, 

although the intercourse with his/her spouse has been occurred in childhood 

or insanity. On the other hand, the couple's being Muslim is necessary for the 

fulfillment of ihsan in the case of at least one of them (the husband or wife) is 

Muslim and the narrated arguments is sufficient for that. Therefore, the 

provisions of the Islamic Penal Code in this regard should be reviewed. 

Keywords 
Ihsan, conditions of Ihsan, adultery causing stoning, criminal jurisprudence, 

criminal law. 
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ŔŎĖńŎ˨ ˨
¶O�,ÈÆyK�×L¸���UKsL`�sK�È¢½�,�L�WK�È/�¬/_q�Kq�n/g�N/_´�×L/±s�×L·��¶/¡�n/²±Km

r}VyK�N¢Wr�¯L�gK�¯?�U´P[����¶O�È±L¥uK³�r�±�sK�¯L�gK���²�×L²��°/OK��,×qt/_�r/¾[K

ÈO�]�,LW����,����È��Æ�K�ÈX¾��³�¶O�0ÅL®_K�eÆ��K�qm�³�,�V���¶¡�m´}���l}� 5×sq³
ÈsL/O�|Kr/g�qm��´�³�sK�Èz²_�µt½r��×L��K�LO�¶¡�×rz®·�LO�]K³msK�´WrS�qm�Kq��mqKm

È�¬�q�mq´k���°¾®·sK�q�L/±s�N/¢Wr�¯?m´_³LO�³�µm´O�ÈX¾��³�°¾²c�×KqKm�¶¡�Èz¡�³
È�È�³rO³q�×rWn½n}�UKsL`�LO�,m´}��¯K´/²��LO�¯?�sK�UL½K³q�ÈkrO�qm�¶¡�m´}��n/g

r//P¡ÁK� Þ6ÉK���V//yK�µn//}�r//¾P�W��,ÈªL//��r//g����]�,������,�����¶//�©D��//¾�m�¨//¾ªhW��×L//·
¨¾¢~W�¶O�q´Ot� àµmn~�V¾�¾¡�µn²·m��V±L®��°¾²c�V¸_¶ªJz�È²¾¦²y�×Kr_K��qL¾/zO�×K

È�×q³r��n½L®±���³�¨���,�´ªO��r}�¶y�«³t©�LW�µn}�{ÆW�r�Lg�¶©L��qm�LXyKq�°½K�qm
�,n±´/}�M´/zh�¯L/�gK�n/_K³�n/²±K´XO�L/¸±?�´/WrS�qm�¶/¡�°¾_³s�sK�«Kn¡r·�qm�«ÆyK

mr¾¥�qKr��¶�©L�mq´��¶O�³qKr���¾�hW�jyLS�§LP±m���qm�¶/¡�VyK�¶ªJz�°½K�¶O�È½´¥�³r/®ª
È�mqK´�«Kn¡�,r¾kK�¶Xym��´�´�m´¾��m´/}�qLPX�K�°¾_³s�¯L�gK�qm�Vz½LO���¶/²¾s�qm

¶©L��¯´²¡LW�¯L�gK�qm�q´Ot��½Kr}�|�±��L/O�r/�Lg��/¾�hW�Kp/©�,V/yK�µn/~±�¶X}´±�×K
È�¾�´W�È}³q��¶/���qmL��×L²P�rO�Kq�«ÆyK�³�¨���,�´ªO�¶~�L²mq´��r}�¶y�Èª¾ªhW

�¶�©L�mq´�¶¾LK,µmKm�qKr����L/_�ÈXkL²/}�L/O�¯K´/XO��½r��°½K�sK�LW��È/¸���È±L/P�sK�r/W
¯´±L��m´®±�ÈOL½sqK�rX¸O�¶ªJz�°½K�¶O�Kq�¯Lq´~¡�¶�´�´��´�g�mr¢½³q�,qKp¥�� �

                                                          � �
���¯?r��qm�µqL}Kmq´�×L·mrOqL¡�°¾®·�¶O�¬½r¡�¶/O�-V/yK�m´¸~�t¾±�mL¸X_K�Vzl±��P²�¯K´²���¯L/�gK�¶/¡�×´h±

¶O�µL¥��]K³msK�×L²���UqLP��r¾�±�¬¢±L/®½K�V/¢ª�L/�ÅE�>L/z²©K�°/�UL²�h®©K³���¶�½r/}�¶/½?�qm����µq´/y�sK
>Lz±�¶¡qLP��È±Ls�,�Èz²_�È¢½mt±�«´¸��qm��sKr��n²±L�°�gK�KoF����¶�½r}�¶½?�qm���>L/z±�¶/¡qLP�µq´y��³�,

¶O�µL¥��V���¯K´²���sKr��n²±L�UL²�h®©K�¯´r½�°½p©K³���¶�½r}�¶½?�qm��q´±�¶¡qLP�µq´y��VyK�µn}�§L®�XyK� 

���È�¯L~±��PXW�¶¡�È½L_�LW�L¦±�¯L�gK�V¾��³�°¾¾PW�qm�¶©L��³m�¯´²¡LW�,n·m�¯K´/²��L/O�L/¸±?�°¾Xzl±�¶¡�µn}�¶X}
��ÈÆ/yK�UKsL/`�¯´±L/��V/½q´h�L/O�n/g�N_´Xz�Èz²_�¬½Kr_�qm�¯L�gK�¶�zª��������§L/y�qm������qm

|·³vS�¶L²ª����¯K´/²��L/O�¶/©L��°¾/³m�³�,r/~X²�ÈÆyK��´�g�³�¶���×L·��qm�¯L/�gK�§K³s�³��/�hW�MLP/yK
UKsL`�¯´±L��¶O�×mr¢½³q�LO�V���È�L²�¬½Kr_��ÈÆyK�������¶L²ª���qm§´�K�³�¶����qm������,¶/X�L½�qL/~X±K

¶y��½Kr}�µL¦½L_�¶O�L¸±?�qm�¶¡�¶XkKmrT±�¯L�gK�qm�¶±L¥�n±K� 
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�³�µm´/®±�È/¢½mt±�³K�L/O�¶/¡�n}LO�×rz®·�×KqKm�mr��¶¡�VyK�¯?�³r¥�qm�¯L�gK���hW

m´}�L±s�N¢Wr�¯?�N�L�X��«n��³�È¢½mt±�Uq³r���V/¸_�eL/¢±�n/���mr/`�V/½L�¡
¨/·K�³�¶/¾LK�×L/¸���¯L/¾�È�L/®_K�×rK�°¾_³s�¯L�gK�V/yK�V²/y���³�¶/¾LK�×L/¸��

¨·K�«n��×L�mK�¶²¾s�°½K�qm�ÈXg�³�n}LO�¨P���½r��sK�n½LO�È¢½mt±�n±n�X��V²y���Æk
�VyK�µn}�°OK��,Èyn��¶Kn��������,«�����,È½L/P�LP��-����]�,���,����������t/¾±�¶/¾LK�¶/���qm

�VyK�µn}��L®_K�×L�mK�¯L�gK���hW�V¸_�È¢½mt±�«³t©�rO�°OK��,È/Pªg�È²¾/zg�µr·s�����,�

������������L/O�È/©Åm�³�×n²/y�r/�±�sK�¶/¡�V/yK�mn�X�UL½K³q�¶O�n²Xz�¶¡�È��´�-
n²Xz¾±�³rO³q�¶}nk��f¾h��Z½ng�qm�¬ªz�°O�n®h��n/±³Knk�µm´/r��µqL/Oqm�×n²z©K

�X§L����8°�g4K�KoF�����,>Lz±����È�«LK�¶¡�nyrSņ�È�n²½Lr�����V/yK�°/½K�¶O�¯L±s�¯L�gK
n}LO�µn}�È¢½mt±�L¸±?�LO�¶¡����×³KqÈ�§KDy�¶KmK�qm�Uq´��È¢½mt±�r¥K�¶¡�n²¡��mr/¾¦±

È�×qL_�L¸±?�rO�ng�È�VP\�jyLS�Ur�g�.m´}��n/²·m��,ÈªL/��r/g����]�,������,�����
qLPX�K�qm�rPk�°½K�¶O�³�VyK�f½r��¯s�¯L�gK�qm�È¢½mt±��¶/¡�×n/g�sK�m´���¯?�¶²½r�

È�VOL[�VyK�nª_�m´}���sK�¨/�±�¶/O�r¾/�O´OK�V/½K³q�qm�¶�½r/}�¶½?�sK�r¾z�W�°¾®·�¶OL~
�mL��«LK�Ur�gņ��VyK�µn?�t¾±��,ÈªL��rg����]�,������,�������Z/½mLgK�È/krO�qm

�¶/¡�V/yK�µn/}�¬/¢g�µmr/¢±�È/¢½mt±�s´²·�¶¡�Èª·BX�mr��×L±s�V©Lg�qm�¬_q�È�±�rO
«n��LO�¶sÆ�mqKm�N¢Wr�¯L�gK���Ur/�g�sK�¶/�L�q�,¶h¾h/��ÈX½K³q�qm�LXyKq�°½K�qm

�mL��r��_�«LKņ�È/�§KDy�×mr��´�k�qm�¶/_³s�L/O�¶/¢±?�sK�|¾/S�¶/¡�n/²¡��{K
È�L±s�N¢Wr�n²¡�È¢½mt±�´}Ur�g�.VyK�¬_q�¬¢g�§´®~�Èz¡�°¾²c�L½?�-mņ�
È�¬¢g�UKsL`�°½K�È�±�rO��n²½Lr���,ÈªL��rg����]�,������,����� �

�V/½L�¡�L/¸±?�¯L/�gK�×KrO�°¾_³s�È¢½mt±��Py�mr`�L½?�¶¡�VyK�¯?��¾�hW�§KDy
È��r/¥K�¶/¡�L/²��°/½K�¶/O�-V/yK�µn}�qLPX�K�È�Lk��½Kr}�qm�È¢½mt±�°½K�¶¢±?�L½�,n²¡

                                                          � �
����� Þ6ÉKnP��ÈOA�°��r¾�O�ÈOA�°�ņ�§L�� 8°�g4K�KoF��¶©´��È���Vª��§L��,°¸O�¨km�KoE�°¸±L�gK���¨kn/½�¬©�¯E�V½KqA

§L��.ng�°�°¸¾ª��L�°[ngA³�°¸O��ÈªO�� 
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�È¢½mt±�È�½Kr/}�qm�L/½�³�¶X�r¥�Uq´��{rz®·�L½�m´k�¯´²_�L½�È¡m´¡�¯Ls�qm�mr�
È®±���hW�¯L�gK�,n²}LO�µm´P±�¯L®ªz�¶¡�.nOL½� �

«n��L½�Uq³r��LO�È�LPWqK�r�Lg�ZhO�¶¡�VyK�¯L¾O�¶O�«sÅ��qm�q´/Ot��½Kr/}�«³t/©
È�Kq�×r¦½m�§L`�¯?�ÈyqrO�³�mqKn±�L±s�ML¢WqK�¯Ls�È/�0ÅL/®_K�n²cr·�-nPª��/W�¯K´

¶O�V�¥�V�L¸W�ÈkrO�¬�q��LP²X/yK�sK�È/}L±�¶¡�×r�±�×L·��¶/©mK�r·K´/��sK��/ªXl�×L/·
¯L®ª/z�³�µm´/O�È/±Ks�¨���³��´ªO�«tªXz�¬_q�ng�U´P[�,VyK��qm�ÈX¾ªkn/�×³� 5̄ m´/O

mqKn±�¬¢g��� 5È/¢½mt±�¯L/s�qm�Z/hOmq´��½Kr/}�qL/PX�K�rO�r�L±�È±´²¡�ZhO��h�LK
K�L¸±?�¯L�gK�VP\�¶¡�VyK�°¾_³sVy���,¨/���³��´ªO�,�¾ª¢W��½Kr}�V¾��´�¶KmK�qm
VyK�µn}�ÈyqrO�¯L�gK�qm�«ÆyK�³�� �

ʵ˨
ŏʭĨďù˨ęĕ˨ŐŞċŗě˨ĮŰùĚģ˨ęĕ˨ŔŞŎʭŎù˨ŔńĿ˨ĕĚÞŰŗę 

�q´/�²�°½K�¶O�,VyK�µn}�ÈyqrO�È¸���r�²�sK�«ÆyK�³�¨���,�´ªO��½Kr}�V®z��°½K�qm
¨¾¢~W��½Kr}�KnXOK�m�³�µn}�¶�©L��,¨���³��´ªO�,�¾ª¢W�µn²·m�«Æ/yK��r/}�¶/O�¶/KmK�q

¶XkKmrS�¬½K��� �

ʵ	˨ʴ˨
ľŞŋÞă˨ĮŰùĚģ˨ʲ˛ńķ˨ŗ˨ĹŘŋý˨ ˨

{r¦±�¨���³��´ªO�¶O�¯L�gK�n¾¾�W�µqLOqm�L¸���n±qKm�È�ªXl�×L·���¶/O�È·L/¦±�sK�xS
VyK�µn}�µn½³L¡�¨½Åm�¯L~½K�×Kq?�� �

ʵ	˨ʴ	ʴ˨
ʭŖńĿ˨ŉùŘŃù˨ęĕ˨˛ńķ˨ŗ˨ĹŘŋý˨ĮŰùĚģ˨˨

O�«L��qm�¶¡�mqKm�¯?�sK�V½L¢g�Ln��qL[?�ÈyqrO�¯?��KrX/}K�r/O�¯L/�gK��½Kr}�¯L¾
¨�L��³��©LO�¶O�µmKn±�K´X��È¢½mt±�¯Ls�qm�°¾_³s�¯m´O��n±K��,n¾��j¾}�������,����°OK�-��]Kr/O

                                                          � �
���¨·K��Æk�rO�¶¡�VyK�È²X�¥�È®±��/¾ª¢W��½Kr/}�sK�Kq�«ÆyK�,¶¾LK�×L¸���q´¸~�,V²y�°/½KsK�³�,n/²±Km��qm�³q

ª¢W��½Kr}�¯K´²��¨½o�¨���³��´ªO�r�Lg�qLX}´±µn}�ZhO�«ÆyK�sK�t½L®X��¾�n±K� 
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�,ÈzªOKr�����]�,������,�������°OK�-��,È/ªg�x½qmK����]�,�����,����,×qn/¾¡�-�������,�������
È©Lg�qm�°½K��¨/·K�×L/¸���N©L��×Kq?�¶O�¶_´W�LO�¶¡�VyK��,È�r/}�°¾/²c�r/O�È/²P�V²/y
È�qL�X±K�È/�r/PX��×n¾¾�W�°¾²c�t¾±�¶¾LK�¶���È±LP�wLyK�rO�r¥K�¶¡�V�q��¶/©mK�qm�m´/O
¶O�³�Èª�±�È�f½r�W�¯?�¶O�MLh�K�×Ln��qL[?�¯?��PW�n½mr¥���µn�L��MLO�sK��¨¾©n©K�«n�
«n�©K�¨¾©m�����t½L®X���´�rO�µK´¥�È�KrX}K�°¾²c�µqLOqm�U´¢y�°¾®·�m´k�qm�¶¾LK�¶

VyK�×n¾¾�W�°¾²c�«n��� �
�NgL��¶d±?�Nzg�,¯?�rO�¯³t�KƻťƨųƺƹŤ�ƬƏȕ��NgL/��¯L/~½K�N/�L�X�³ƅǅŤǈƨŶ��sK

�qm�Èy´��j¾}�§´�ƘǈƋũƽ�È�¨�±�«n/��r/O�¯L/~½K�,n/²²¡��¯L/s�qm�¨/���³��´/ªO�qL/PX�K
¶O�Kq�¯?�³�µmKm�K´X��L±s�rO�«n��È¢½mt±�µm´/®±�È/�r��¶¾LK�N·p���´�¯K´²��n/±K��qm�

�sK�¯L~½K�¨�±�ƘǈƋũƽµm´r��¶¡�µn}�V½L¢g�°¾²c�n±K��������L/±t©K�°¾/g��³r~©K�È�Kr±�L±Á
�È/±s�KoE�¯´/²`®©K�¯A�K³³q�¬¸±Á�¨��©K�§L®¡�K´�Kr½�¬©�L²OLh�K³� ©o�¨P��L®O�qLPX�K�Å³

¬_r©K�¶¾ª��N_³����,È±L¸��K�¨�L�����]�,������,����,È�`±�-����]�,������,�������m´/_³�L/O
qm�°½K�°½nO�UqLP��,VyK�wrXym�qm�¶¡�È�´zP�¶lz±�VyK�µn?�¶±´¥����È�Kr±�Å�L±Á

�¯A�K³³q�¬/¸±Á�¨/��©K�§L/®¡�¯´/�Kr½�L²OLh�K³� ©o�¨P��L®O�qLPX�ÅK³�L±t©K�°¾g��³r~©K
nª`©K�³A�¬_r©K�¶¾ª��N_³�È±s�oE�¯´²`®©K����,Èy´�����]�,�����,���µn/}�N_´�°¾®·�-

�� 5VPz±�¯Kr�L��ÈkrO�¶¡�VyK�È/}L±�Èy´��j¾}�¶O�Kq�r·K´_�NgL��³�È±L¸��K�¨�L
�n²±KnO�´¸y�sK��,È/ª¾OmqK�×´y´����]�,�����,������È/�r/�±�¶O�LK��°IKr/��L/O�L/¸±?�¨/�±�n/yq

¶l//z±�sK�§L¢//}K�³�µm´//O�rWqL¥sL//y�UKqL//P���L¾//y�qm�m´//_´��qm�µs³r//K�¶//¡�V//yK�×K
VyK�L�wrXym��/O�KnXOK�qm�j¾}�,È±´²¡�¶lz±��P��¶¢±?�f¾�´W«n/��r��³��´/ªO�V¾�r/}

È�K´X��L±s�¯Ls�qm�¨���n²·m���V/P\� 5È/¢½mt±�¯Ls�qm��½Kr}�°½K�qLPX�K�qm�Kq��Æ�³
¶Xz±Km�¯L�gK�n±K���U´/P[�qm�Kq�¨/����r/}�,¶KmK�qm�,ÈXyqmL±�¶�OL��°¾²c�m´_³�LO�n�O
È�rPX��ng�«n��rO�r�L±�ÈªP��UqLP��r¥K�¶¡�È©Lg�qm�,n²±Km��qm�¨/���³��´/ªO�Uq³r/�

È�L±s�ML¢WqK�«L¦²·�V/yK�È/ªP��UqL/P���¾/�±�r/¾kK�¶ª®_�r¦½m�,m´O���MKr�/�K�°/½K
È/�¶/¢±?�sK�x/S�³�mqKm�¶/KmK�ÈWqLP��¨/�L��¶/¾LK�×L/¸���n/²½Lr���«sÅ�Kq�È/±Ks�¯m´/O

È�¶Xz±Km�°½K�qm�Kq�×qL¸�XyK�°¾²c�×L²P�,n²±Km��×L/±s�qm�ng�U´P[�¶O�¨IL��¯L~½K�¶¡�n±K
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n²Xz·�¯L¦±K´½m���È²�½È/�´/�©�Kq�¨/����r}�«³t©�rO�È²P�¨P��¶ª®_�0L�¾�m�n/²¡���qm�°/½K
�¨�±�¶¡�VyK�È©LgƻťųƺƹŤ�ƬƏȕ��³ƅǅŤǈƨŶ��,¯?�N/zg�³�V/yK�È/WKmKr½K�°¾/²c�sK�×qL/�

�sK�L/±s�ML/¢WqK�«L/¦²·�qm�¶/¢ªO�,°¾_³s�È¢½mt±�¯Ls�qm�¶±�Kq�¨���³��´ªO��½Kr}�j¾}
¶Xz±Km�«sÅ�¯L~½K�×´y�n±K��È²\X/z�L/O�¶KmK�qm�°¢©��n/g�U´/P[�r/O�,¨/����r/}� 5̄ m´/®±

µm´®±�f½r�W�°¾±L`�×L±s�µqLOqm�¶/O�-n/±K��×Kq?�¯L/¾O�°®/��¶/KmK�qm�¯L/~½K�¶/¢±?�µv/½³
¨·K�×L¸����°/½K�n/�L��³m�r/·�L/½�³�n²/}LO��©L/O�³�¨/�L��³m�r·�°¾_³s�¶¡�È�³r��qm�°²zW

¶O�L½�³�µm´O��½Kr}�È/�f½r/�W�n/}LO�¶X}Km�m´_³�L¸±?�qm��½Kr}�°½K��¾�PW�n/²²¡���rOL/²O
�Vz¾±�Èª¾�L�W�°¾²c�¶O�×sL¾±�r¦½m�¶¾LK�×L¸���qLXl�×L²P��,Èy´�����]�,�����,���� �

«n��m´_³�LO���/PXW�¶/¡�È½L/_�LW�,È¢½mt±�¯Ls�qm�¨���³��´ªO�Uq³r��¶O�Ln��¶_´W
È�¯L~±�¨·K�×L¸���µn®��×´y�sK�¶¡�È�½Kr}�°¾²c�Uq³r��,n·m��,µn/}�¶/X�r½pS�V²y

���qm�qLO�°¾Xzl±�×KrO�qm�È/ªg�¶/Æ��×´/y�sK�¶/¾LK�¶ƻťƨźʭŤ�ƁƨƢŤǈƱ��¬X/�·�¯r/��qm
�n}�er��×r`·��,Èªg�¶Æ�����]�,�����,�����t¾±�r¦½m�ÈkrO�¯L~½K�sK�xS�³�,�°/OK��È/¢

�,ÈªL///��������,�����,È///�P_�ÈªL///��-����]�,�����,����,È///ª¾OmqK�wn///��-����]�,������,����� �
µm´®±�oLlWK�0ÅL®_K�Kq���´�°¾®·�n/±K�L/·mr¢½³q�qm��ÆX/kK�¯L/~½K�×Kq?�qm�n/²cr·�,

VyK�m´¸~�� �
µn��¯L²ly��Æ�K��×Kr/O�È/¢½mt±�°¾/g��l/}��´/ªO�³�¨/���V½L�¡�sK�V½L¢g�×K

�n/}LP±�L/½�n}LO�¨�L��³��©LO�{rz®·�¶¢²½K�sK�¬�K�-mqKm�¯L�gK���hW��,È/ªg�¶/Æ������,�

]����,����,Èª¾OmqK�wn��-����]�,������,�����W�È/krO�È/�r��sK�µqL/}K��´/ªO��r/}�¶/O�L/¸²
µm´®±�µmq³L¾±�¯L¾�¶O�È²ly�¨����KrX}K�sK�³�n±K��n±K��,È/ªg��/�h����]�,�����,����,È/�`±�-

����]�,������,������È���h�È½L_�qm�Kq�,³m�r·�,¯s�³�mr�¯L�gK�t¾±�È��O��¶/¡�n²±Km
�n}LO���h�È¢½mt±�¯Ls�qm�°¾�r��×³m�r·�qm��´ªO�³�¨����,Èyqn������,�����¶zyD�-

�,L//���È/~·³vS�³�È/}s´?�����§KD/y�,������,���������r//O�µ³Æ/��,mr//�¯L/�gK�qm�t//¾±�×mKn/�W� �
¶Xz±Km�«sÅ�t¾±�Kq�¶_³s�¨���³��´ªO�,×³�¨���³��´ªO��È©L/g�qm�,¯s�¯L/�gK�qm�L/K�,n/±K

��´/ªO�L/¸²W�L/K�,µn/}�¶Xz±Km�×q³r��×³�¨���³��´ªO�¶¡��¨/���¶/±�³���r/PX��Kq�r·´/}
¶XkL²}��n±K��,È�P_�ÈªL�����]�,�����,����,È�Kr±�-�������,������� �
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�0Æ/½o�¶/¡�µn/}� /z®W�n²c�Èª½Åm�¶O�,¨���³��´ªO��½Kr}�¶O�¯L�gK�n¾¾�W�n¾½BW�qm
n}�n²·K´k�ÈOL½sqK�L¸±?�°¾¾PW�°®��� �

ʵ	ʴ	ʵ	ʴ˨
āʭŰùŗę˨ ˨

¯L~±�qLPkK�qm��PXW�È�b¾/·�¶/¡�n·m��qm�¨/���³��´/ªO�V¾�r/}�r/O�È/ª�±�¨/¾©m�¶/±´¥
mqKn±�m´_³�¯L�gK��¯L²c��¨/�K�Uq³r��¯L¾O�«L��qm�0L�r��Z½mLgK�¶¡�m´}�§L¢}K�¶c

«n��V¸_�sK�³�n²Xz·�rz®·�LO�È¢½mt±�¨OL��LW�n±qKn±�È�Æ�K�¨���³��´ªO��,n²/}LO� z®W
È�µmKm�jyLS��½Kr}�¯L¾O�«L��qm�UL½K³q�¯´c�¶¡�m´}��,«sÅ�m´/¾��¶/O�³�,µm´/O�¯L/�gK

È®IKm�,rz®·�¯m´OmKs?�,È¢½mt±��´�³�sK�¬�K�µm´®±�µqL}K�eL¢±�¯m´O��r/O�L/²O�r¥K�Kp©�,n±K
È�t¾±�°¾_³s��´ªO�³�¨���«³t©�È���´W�,m´O�È�f½r�W�¬·��½Kr}�°½K�¶O�¶¡�V�q��,n/}

«n��¨�K�×L�X�K�,¬½´}��½Kr}�°½K�qm�n½mrW�È�n�sLO�ÈXg�r¥K�³�KrX/}ÅK�V/yK�¯?��
n²}LP±�rPX��ZhOmq´��½Kr}�¶¡�� �

�°/½K�r/O�È/X©Åm�¶/¡�¶/X�r¥�qKr/��mL²XyKmq´��´ªO��KrX}K�qm�qLPkK�ÈkrO�°½K�m´_³LO
n±qKn±�Nª���È�mL²XyK�Z½mLgK�sK�È��O�¶O�Èª¾OmqK���h��n/g�È/�±�r/O�V©Åm�¶¡�n²²¡

�n/±qKm��m´/¡�L/O�¶²�h�¯s�×L±s�sK�¬_q�È�±�³��m´¡�×L±s�sK��wn/��,È/ª¾OmqK�����,�

]����//��,��������È//OA�r//Pk�qm��mL//��r//��_�«L//K�Ur//�g�sK�r¾//�Oņ�¯s�µqL//Oqm�,
¶²�h�È�L±s�È¡m´¡�LO�¶¡�×K�È�§KDy�n²¡�m´}��Ur�gņ�«n��rO�f½r�W�°®���ng

È/�¯?�¨/¾ª�W�qm�³�n¾¡BW�t¾±�¯s�sK�¬_q�È�±�rO�,�m´¡�rO�n/²½Lr�����L/¸h¢±�×p/©K�¯Á
V®_q�L¡qn�¯L¡�´©³��qn®O�x¾©����,ÈªL/��r/g����]�,������,������¶/¢²½K�¶/O�¶/_´W�L/O

�¯L/s�qm�¨/���³��´/ªO�«³t/©�L/O�È�L/PWqK�,n²X/z·�L/±s�¬/¢g�¯L/¾O�«L��qm�È\½mLgK�°¾²c
×qKmm´/k�t/¾±�L/¸±?�×n²/y�È/yqrO�sK�Kp/©�,m´®±�mL²XyK�L¸±?�¶O�¯K´XO�¶¡�n±qKn±�È¢½mt±�

È�m´}��«n/��r/O�r�L/±�qL/PkK�¶/O�¶/¡�¯Kr/�L��sK�È/krO�qL[?�qm�µL¦±�°¾®·��³�V¾©´J/z
��q�µm´/®±�§ÅnX/yK�¶/²¾s�°/½K�qm�¯L¦±K´½m�³�¯L¡m´¡�sK�¬ª��È/�µn·L/~�t/¾±�n/±K��m´/}

�ÈO�,×r�X²���/��,LW��������¶¡�¯L®·�n}�µqL}K�¶¡�¶±´¥���Z/hO�qm�L¸²W�L¸±?�×r½pSmL²XyK�,
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���³��´ªO�«³t©�sKÈ/®±�qL/PkK�°/½K�È/©³�,V/yK�°/¢®�L/±s��/�hW�°¾/g�¨��V/P\�n/²±K´W
°�h�×KrO�,°¾_³s�È¢½mt±�°¾g��½Kr}�°½K�Uq³r��È�ªW��¯L/~½K� 5×n/�O�×L/±s� 5̄ m´/®±

�t/¾±�°l/y�°/½K�¶/¡�,mqKn±�×qLPX�K�¶±K´½m�³��m´¡�È¢½mt±�0Æ�K�m´}�¶X�¥�r¦�,n²}LO
�sK�ZhO�¨½o�¶KmK�qm�³�mqKn±�ÈX·L_³�«n��L/X�q�V¾ªOL�È�r/}�«L/¢gK�N/WrW�V/¸_�q��

n}�n·K´k�¶IKqK�rX~¾O�f¾�´W�� �
µm´/®±�mL²X/yK�qL/®��°/O��LhyK�¶�[´�¶O�¯Kr�L��sK�ÈkrO��«L/K�Ur/�g�sK�¶/¡�n/±K

¬�L¡�Èy´ņ�È/�§KD/y�V/yK��´/ª®�t/¾²¡�×KqKm�¶¡�×mr�¯L�gK�µqLOqm��³�n/²¡
�¶¡�¨¾ª�W�°½K�LO�Ur�g�L/±t©K�°/��¶/¾²�½�L/�µn²��¯Á����,ÈªL/��r/g�����]�,�����,�����r/O

°�h�È�f½r�W��l}�¯m´O�n²½Lr���¶X/}Km�¯L/¾O�r/Pk�°½K�¶O�]L`XgK�LO�¯L~½K��¶/¡�n/±K
�È/¢½mt±�¯s�L/O�qr/¢�¶/¡�VyK�Èz¡�m´_³�«tªXz�¯L�gK�¶¡�mqKm�¯?�qm�È�r��q´¸�

È©Lg�qm�,n}LO�¶X}Km�Kq�¶ªJz�°½K�V¾ªOL��L½�µm´®±�È¥v½³�°¾²c��©LOL±�mr��¶¡��mqKn/±�Kq�×K
��¨�L��,È±Kr¢²©�������,�������/���¶/¡Krc�-V/yK�f/�K³�t/¾±�§ÅnX/yK�°/½K������sK�r/�±

«n��È¢½mt±���hW�qm�rPk�q´¸���V/¾ªOL���/ª��È/�±� 5ÈX/yqmL±�³�¶X/}p¥�qm�mn/�X�×L·
��´/ªO�«³t©�rO�0LX½L¸±�,×qL¸�XyK�°¾²c�¶O�«KtX©K��r��LO�¶¡�V�¥�n½LO�,�©LOL±�mKr�K�sK�q´Ot

�,mqKm�V©Åm�L±s�¯Ls�qm¶O�LK�b¾·�È®±�µmL�XyK�rPk�°½K�sK�¯K´²���¶/¡�×mr/��r/¥K�¶¡�m´}
�¶/¡�È/z¡�L/½�³�,µn/}��©LO�L±s�¯Ls�qm�È©³�,µm´®±�È¢½mt±�{rz®·�LO�È¡m´¡�¯Ls�qm
��©L/O�{r/z®·�L±s�«L¦²·�È©³�µm´®±�È¢½mt±�³K�LO�¶PWr� ½�{rz®·� 5È¡m´¡�«L¦²·�qm

n²}LO�V½K³q��´�´� 5°�h��Kn��n²±K´X±�,n}LO�µn}��r/}�q´/Ot��³r/��qm�¯´c�,
�L±t©K�¶²��¶¾²�½�L�µn²����µn/®��×L�n/�¶/¡�È©L/g�qm�,VyK���h�¯L~½K�×L±s�«L¦²·�qm

�r/z®·�°X/}Km�m´/_³�L/O�¨/�L��³��©LO�mr��r¥K�¶¡�VyK�¯?�¨���³��´ªO��KrX}K�¶O�¯ÆIL�� �
/½��©L/O�È/¢½mt±�°¾g�¯L}rz®·�0L�OLy�¶¡�¨¾©m�°½K�¶O�0L�r��,n½L®±�L±s�¨�L��³��©LO�¨/�L��L

�°½K�rO�ÈX©Åm�0Æ�K�mL²XyKmq´�Z½ng�¶¡�È©Lg�qm�-n²Xz¾±�¯L�gK���³�§´®~�,µm´P±
mqKn±�rK�� �

��/¾ª¢W��½Kr/}�¶/O�¯L/�gK�n/¾¾�W�qm�L/¸���§ÅnXyK�¶¡�VyK�Nª��°¾®·�¶O�¶_´W�LO
È�ÈyqrO�¶KmK�qm�¶¡�VyK�Èª�±r¾��¶©mK�rO�È²XP�0LWn®��n±´}�� �
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�qm�r·K´_�NgL���L/®_K�¬/z��³m�r·�¶O�È¢½mt±�«L¦²·�qm��´ªO�«³t©�¶O�§´��V½´�W
È�mL²XyK��n²¡��,È�`±����]�,������,�������×L/�mK�¶/²¾s�°/½K�qm�0Å³K�V/�¥�n½LO�jyLS�qm

¯L®·�¶c�-VyK�m³mr�0L����¨�h��L®_K��¯L/¾O�«L��qm�Ln��Nª�K�,mLX�K�q´¡p�¶¡�q´�
~±��r�X�ZhOmq´�m´¾��¶O�¯L�gK��½Kr}µn�¯L®·�ÈXg�³�n±K��,n/}�¶/�gÆ�¶/¡�¶/±´¥

�qm�Èy´��j¾}ƘǈƋũƽ�¶/O�Kq�¯?��Æk�m´/O�µm´/®±��¾/�´W�¶/¾LK��/�´�¯K´/²����0L/¾±L[
È®±�³�¶X}Kn±�ÈX¾`g�t¾±�§´�²��L®_K��-mr/¾¥�qKr/��mL²X/yKmq´�È±´/²¡��´�´�qm�n±K´W

¶O�|¾S�Z½mLgK�rO�È²XP�mqKm�§L®XgK�,¯?�{r½pS��r��LO�ÈXg�¶¡�µv½³�/X�¥�¶/¡�n/}LO�¶
VyK�È�L®_K�°¾²c�×r½pSmL²XyK��¾��W�qm�×r¦½m�¶_³�m´k�� �

ʵ	ʴ	ʵ	ʶ˨
ŉŘħù˨ãʭĬĄŃù˨ ˨

�VyK�MLh�XyK�³�¨�K�r·K´_�NgL��¨½Åm�r¦½m�sK��,È�`±����]�,������,������¶¡
�°/½K�¶O�-VyK�VIKrO�,¯?�sK�m´���,¨�K��r��qm�MLh�XyK�¶O�mL²XyK�¶²½r��¶O�¶/¡�¯L/¾O

¡�U´P[�qm�n½mrW�Uq´��qm¯?� 5̄ mL ±̧qL²¡�VIKrO�¨�K�×L�X��,¬_q�r�¾�VyK�� �
����¶¡�V�¥�n½LO�jyLS�qm��¯L/�gK��½Kr}�rO�r�L±�mn�X�qLPkK�m´_³�LO�¶¢²½K�sK�r�±

«n��³�¶/OÆXP�m´/_³�L/O�¨/���³��´/ªO�m´/¾���KrX/}K�¶/O�L¸±?��½r�W�� /}�,¶ªJ/z�¯m´/O
¨OL��È®±�È�LO�È½L²X�K�®_�sK�¶¾ª®��§´�K�¶O� z®W�¯L¢K�LW�n±L�r/O�¯³t�K�,n}LO�VIKrO�¶ª

�¨/�K�¶/O�mL²X/yK�¯L/¢K�,n/ª_�³�¬/_q�n/g�³m�sK�È¢½�U´P[�¶O�È©L®_K�¬ª��m´_³�LO�¯?
�qm�¯?�×Kr_K��qL��ng�³m�°½K�sK�È¢½�qm�¨�K�×Kr_K�¶¡Krc�-mqKn±�m´_³�t¾±�VIKrO

VyK�×r¦½m�� �
��´/�´�qm�MLh/�XyK�L/½�¯?�sK�m´/���¶/¡�V�¥�n½LO�t¾±�MLh�XyK�¨�K�µqLOqm

,VyK��¶¸P/}�¯´/c�¶/¡�V�¥�n½LO�È�´�´�MLh�XyK�¶²¾s�qm�-¬¢g�qm�MLh�XyK�L½
È���h�t¾±��ª¢r¾��È¢½mt±�LO�L½?�¶¡�VyK�¯L�gK�«´¸��rO�r�L±��Kp/©�,r/¾k�L/½�m´/}

È®±��¶¸P/}�°¾/²c�,V/yK�È_qL/k��½L/�³�r/O�r�L/±�¶/¡�MLh/�XyK�¨/�K�¶O�mL²XyK�LO�¯K´W
È´¸��m´®±���Wr�Kq�×K��¯L²c��¶/¡�¯L/¾O�°/½K�¶/O�,n/}LO�r�±�mq´�È®¢g�MLh�XyK�¶c
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�È/¢½mt±�sK�xS�§Lg�,VyK�µm´O�nª_�ng�N_´Xz�È¢½mt±�sK�¨P���l}�×L±s�¬¾½´¦O
¯L²c��n/g�¬/¢g�U´/P[�MLh/�XyK�×L/�X�K�,¬¾½L®±�n½mrW�È�¾ª�W�¬¢g�°½K�×L�O�qm�¶c

VyK�nª_��È/�t/¾±�¶/_³�°/½K�¶/O�jyLS�qm��/���V/�¥�¯K´/W�qL¾/zO�V/�©Ll�sK�r/�±�sK�×
��´/�´�¶¢ªO�,¬¢g�¶±�ÈOLh�XyK�°¾²c��ª�X�,È�¾ª�W�MLh�XyK�V¾`g�LO�¯Kn²~®½n±K
�V/yK�¯?��´/�´�V/¾ª���¶O�¬_q�¬¢g��¾ª�W�ry�rO�ZhO�¶¢²½K�¶c�-VyK�È�r}�¬¢g

�°¾²c�qm�qLXl�×L²P�rOL²O�¶¡V/z¾±�×qL_�MLh�XyK�×mqK´���,È/�Kr�����]�,�����,����-

�,È½´k�×´y´����]�,������,���������� �

ʵ	ʴ	ʵ	ʷ˨
ŌĖķ˨äķĚģ˨ŌʭÞďù˨üăĚă˨ĂŖċ˨ęʭĄĿę˨ĂŞŋýʭŃ˨ ˨

�qL/X�q�¶/¡�V/yK�µn}�§ÅnXyK�,È¢½mt±�°¾g�¨���³��´ªO�¶O�¯L�gK��KrX}K�n¾½BW�qm
�¶/c�-mr/¾¥�qKr/��È�r/}�«L¢gK��r��qm�n±K´XO�¶¡�VyK�¯?�sK�r�L��¯´²`�³��m´¡

È/®±�µmKm�mL²X/yK�¯L/~½K�¶/O�0L/�r��È½L/·qLX�q�°¾²c�¶¢²½K��m´/}�±�,È/�`����]�,������,����-

�,Èª¾OmqK�×´y´����]�,�����,������µn/��LX/yKq�°½K�qm��t/¾±��/�q�Z½n/g�¶/O�¯Kr/�L��sK�×K
µm´®±�mL²XyK��n±K��,Èª¾OmqK�×´y´����]�,������,��������,������ �

¨OL��t¾±�r�Lg�§ÅnXyK�����¯´c�,Vz¾±�¶¾_´W��N/WrW�r/O�×L/²O�L/`²½K�qm�¶¢±?�sK�r�±
�¯L®·�qm�qL[?È/®±�,V/z¾±�¯´/²_�³�È¡m´/¡�¯Kq³m��³�¯L/¡m´¡�×L/·qLX�q�V/�¥�¯K´/W

�L½��m´¡�r¥K�¶¢²½K�¶c�-m´}�r[K�B~²�¶�L�K�³��´ªO�sK�n�O�¶¡�mqKn±�Kq�°½K�V¾ªOL��°¾±L`
��l}�È�r}�«Kt©K�N_´�¯´²_�³�È¡m´¡�µq³m�qLX�q�,n½L®±��ªW�Kq�Èz¡�§L�¯´²`

-n/}�n/·K´k�¶/�L�K�³��´ªO�sK�xS�UqLzk�¯KrP_�¶O��t/¾±�¯´/²`�³�¨/���È/¢½mt±�°¾/®·
È�L¸±?�¶�L�K�³��´ªO�sK�xS�VOL²_�¨z��¶O��¾ª¢W�¶_´W�N_´�m´}���¯L/~±�q´/K�°¾/®·

È��ÈX·L/_³�×qL/[?�°¾/²c�N/WrW�ÅK�³�,mqKm�È/�r��mL²X/yK�¯´/²`�³�¨/���LO�qLX�q�n·m
È®±��r½pS�mL²XyK�r¥K�,¯L¦±K´½m�³�§L��K�UL½L²_�qm�¶ª�L��¯L®��ZhO�qm�ÈXg�-V}Km�¶/X
È®±�§´Jz�,n}�È�¨¾©mÆO�¯L~½K�¶ª�L��°Xz±Km�m´/O��°/½KsK��qL/PX�K�L/O�¶/¡�mqKn/±�È�±L/�³q

¯L²c�,¯´²_�³�È¡m´¡�°¾g�È¢½mt±��,n±´/}�L/±s�N/¢Wr�¨���VÆy�³��´ªO�sK�n�O�¶c
mr¡�È�ªW�¶²�h�Kq�L±s��mqKn±�qLX�q�È��³�qL[?�¶O�È©´®}�t¾±���q�Z½ng�� �

http://www.jf.isca.ac.ir
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ʵ	ʴ	ʵ	ʸ˨
āĘŊ˨Ħńő˨ ˨

�r¦½m�sK¶L�K�¨½Åm��È/¢½mt±�°¾/g��l}��´ªO�«³t©�qm�r·K´_�NgL��×´y�sK�µn}
È¢½mt±�°¾²c�¶¡�VyK�¯?�¯L�gK���hW�V¸_�¶O�×K��V/OL[�Kq�¯L/�gK�Up/©���±�V¸_

È®±��n²¡��,È�`±����]�,������,�������er/��t/¾±�¶±K´½m�mKr�K�È¢½mt±�µqLOqm�Kq�¶_³�°¾®·
µmr¡��n±K��,×sKr¾}�«qL¢�������,������ �

¨¾©m��§´/�g�Uq³r/��r/O�È¡qn/�³�¶/²½r��b¾·�0Å³K�¶¡Krc�-Vz¾±�mqK³�t¾±�È±´²¡
¨L¡�¶O�nyq�¶c�,È¢½mt±�qm�Up©�mqKn/±�m´/_³�,ÈWp/©�°¾/²c�¯m´O���È/¸_³�°¾/²c�Kp/©

mqKm�¯LzhXyK�¶P²_�0L�r����«n/��V/©Lg�qm�È/¢½mt±�¶¢²½K�¨�K�0L¾±L[��0L/�ª��¨/���³��´/ªO
mqKm�¨BW�×L_�m´k�,VyK�Up©���±�LO�«A´W���È½L/²P�°¾/²c�{r½p/S��r/��LO�ÈXg�0L\©L[

�È/X¸_�r/·�¶/O�È/©³�,n½L®±�È¢½mt±�{rz®·�LO�¬·�¶�L�K�³��´ªO�sK�n�O�mr��r¥K�V�¥�n½LO
È/�,n/}LP±�¨/L¡�×³�Up/©�È/²·o�¶ª�/~�°X/}Km�L/½�{r/z®·�sK�¶²¾¡�n²±L��¶/O�V/z½LO

«n��m´®±�¬¢g�³K�¯L�gK��¶ªJz�b¾·�¶¡�×K�V/yK�µn/~±�«t/Xª�¯?�¶/O�x/¡��¾/®·sK°��³q
¯L¸²S�mr`�¶O�Kq�È¢½mt±�r·K´_�NgL��m´k�¶ª®_�sK�³�L¸���¶¡�VyK���/�K³�¶�/~g�¯n}

�¶Xz±Km��,È�`±����]�,������,�����µmr¡�f½r�W�×qL¾zO�ÈXg�³��¬/·�§Kt/±K�¶/O�r/¥K�¶/¡�n±K
�VyK���h�¯L�gK�nL`²¾±��,È/ªg�¶Æ�����]�,�����,����,È/�P_�ÈªL/��-����]�,�����,����-

,È±L¸��K�¨�L������]�,������,�����¯L/�gK��/�hW�qL/¾��¨/L¡�Up/©�r/¥K�¶/¡�È©L/g�qm�,
È�¶`¾X±�°¾²c�,m´O�VyK��qL�W�qm�L²P�¯?�LO�×K�� �

ʵ	ʴ	ʵ	ʹ˨
äÞŰĕĜő˨ěù˨äŒŕė˨ęĕʭþă˨ ˨

�n/±n�X��¯L/~½K�¶/¡�V/yK�¯?�°¾_³s�È¢½mt±�«L¦²·��´ªO��r}�«³t©�qm�r¦½m�¨¾©m
�µuK³�§´km��LOL±�mKr�K�È¢½mt±�µn?�UL½K³q�qm�¶¡È/®±�r/O�qm�Kq��©��mr/¾¥��,È/�`±�����,�

]�����,�����È¢½mt±�°¾²c�¶¡�µn}�¶X�¥�ÈXg�³�«n/��¬¢g�qm�×K��V/yK�È/¢½mt±��wn/�
                                                          � �

����V/¸_�«sÅ�È/¢½mt±�n²±L�-n}LO�¶X}Km�§ÅnXyK�×KrO�È¸_³�Up©�§L®¡�VyK�°¢®�r¦½m�UL�´�´�ÈkrO�qm
¶y�¯s�V¾ªg��n²±L�×r¾OL�W�qLPkK�qm�¶¡�Vzl±�r·´}�×KrO�¶�Æ��L¸Xª¾z���³p½���Z/hO�qm�LK�,µn}�µmrO�qL¡�¶O

mqKn±�m´_³�È²IKr��°¾²c�È±´²¡� 
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�,Èª¾OmqK����]�,������,������V/yK�µn/}�¯L/¾O�t/¾±�¶/±K´½m�mKr�K�È¢½mt±�µqLOqm�°ly�°¾®·
��,×sKr¾}�«qL¢�������,������/²c�¶/¡Krc�-V/yK�V/·L_³�n/�L��t¾±�q´Ot�°ly�È·L/¦±�°¾

È�Uq´��°½K�r¾��qm�¶¡�VyK�MLh�K�¬©LzW��Æk��°¾±L/`�³�§L/��K�È/¢½mt±�r/O�V/z½LO
b¾/·�¶¡�m´~±�NWrX�µn��³�VOL²_�,r¸�n²±L�È�r}�«L¢gK�°¾/²c�¶/O�x/¡�¶/`¾X±��«t/Xª�×K

¨OL��¶±K´X~S�°½KrOL²O�,VyK�µn~±�Vz¾±�q´�X�È²·o�qmLPW�°¾²c�×KrO�È�L�m�� �

ʵ	ʴ	ʵ	ʺ˨
´ʭŎĕ˨ęĕ˨ĭʭŞĄďù˨ ˨

¶¾_´W�¶/L�K�¨/½Åm�×r½pSL±��È/krO�L/W�µn/}�N/_´�¨/���³��´/ªO�V¾�r/}�r/O�µn/}
¶O�L¸²W�,¶©mK������½n�W�LO�¯Kr�L���n/²·m�°/W�¯?�¶/O��L¾XgK�V½L�q�V¸_��,È/®��°D/

�������,����,×sKr¾}�«qL¢�-�������,������ �
�/���Kr/½s�-V/yK��L/¾XgK��Æ/k�m´/k�È�L¾XgK�°¾²c�¶¡�VyK�È©Lg�qm�°½K��sK�r/�±

±? ½sK�Vrg�L½�M´_³�qKnrIKm�rK�¶¡�VyK�È½L_�qm��L¾XgK�¶O�pkK�¶¢��¶/gLOK�³�´/y
�¶/¡�,«Kr/g�L½�VyK�N_K³�L½�¬_q�ng�×Kr_K�¶¡�r�Lg��r��qm�¶±�,n}LO�r¦½m�×´y�sK

«n��Uq´��qm��m³n/g�È/ª¾��W�V/rg�³�n/g�×Kr/_K�M´/_³�¨�K��±L�LO�¯?�¶O�¬¢g
È�³rO³q�¬½´}��³�qLPkK�¶¡�È±Ls�m³t�K�n½LO¶O�µmqK��¯L�gK�N_´�Kq�È¢½mt±��ª��q´�

¶²½r��b¾·�³�¶Xz±Km��m´/_³�n/½L®±�¯?�qm�¨���³��´ªO�V¾�r}�¶¸P}�mKr½K�V¾gÆ��¶¡�×K
¶±�Ln��ÈXg�³�mqKn±�¨/·K�{r½p/Smq´�¶/¡�È�r/}�°¾/²c�«³t/©�rO�L¸²W��K´/X��V/yK�V²/y

µmKn±�È/��LP²X/yK�¯?�x/¢��È/y´��j¾/}�¯L²l/y�sK�¶¢ªO�,n±K�m´/}��È/�¶/±´¦c�´/W�¯K
¶O��.m´/®±�q´¡p/��½Kr/}�¶/O�¯L/�gK�n/¾¾�W�¶/O�¬/¢g�,¯KrkB/X�sK�È/��O�×K´X���r�

°½KsK�VyK�µn~±�¶L�K�È²�X�¨¾©m�b¾·�È�r}�°¾²c�×KrO�V�¥�n½LO�³q�� �

ʵ	˨ʵ˨
ŌŦğù˨ĭĚģ 

¯L®ªz�,¶X�r¥�qKr��ZhOmq´�¯L�gK�V¸_�¯?�«³t©�¶¡�×r¦½m��r}��°¾_³s�¯m´O
�L�WK�¯?�¯´Kr¾S�L¸���¶¡�VyK�n±�r�±n±qK���È/yqrO�¶/O�È¸���×K³LX��°¾¾PW�sK�xS�¶KmK�qm

È�¶©mK�¬½sKmrS�� �
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ʵ	˨ʵ	ʴ˨
ʭŖńĿ˨ŉùŘŃù˨ęĕ˨ŐŞċŗě˨ŌŦğù˨ĭĚģ˨˨

È�¯L~±�Ln��qL[?�qm��PXW��qm�«Æ/yK��KrX/}K�µqL/Oqm�¯L/~½K���K´��ÆXkK�¶¡�n·m
¶O�¯L�gK�¶±´¥�Vz±Km�È½K´X��Ur¸}�n_K³�n½LO�Kq���´�³m�r·�¶¡�VyK�×K��°¾/®·sK��³q

«n��¶O�§´���L½q�NgL��¶¡�VyK�¶/O�Ln/��°¾O�qm�Kq�«ÆyK��KrX}K��r/�±�¯K´/²��r¸/}K��
�µm´®±��¾�´W��,È½LP�LP�����]�,������,�����¯L~±�¶¡��t/¾±�¨/OL��§´/��¶¡�VyK�¯?�µn²·m

VyK�µm´O�q´¸~�¯L~½K�¯L¾�� �
µn/~±�¨/IL��ÈX¾ªkn/�¯L�gK�qm�°¾�r��«ÆyK�×KrO�Ln��Nª�K��n/±K��,n/¾��j¾/}�����,�� �

������,Èy´��-����]�,�����,��°OK�-��,È/Pªg�È²¾/zg�µr/·s�������,����°/OK�-��,È/ªg�x/½qmK�����,�

]����,�����¯L/�gK��/�hW�V/¸_�«Æ/yK�Uq³r/��rO�t¾±�¯L~½K�sK�×qL¾zO�°½K�m´_³�LO�-
µm´®±�n¾¡BW��¯s�¬·�³�mr�¬·� 5̄ L�gK�qm�«ÆyK�¶¡�VyK�¯?�qm�ÈkrO�«Æ¡�q´¸��¶¡�n±K
�VyK�rPX��ªg�,ÈP�������,�������µn���Kq�³K�r/z®·�«ÆyK�,�l}�m´k�«ÆyK�rO�µ³Æ��×K

È�È¢½mt±�×³�LO�¶¡�¶X/z±Km��r/}�t/¾±�,¯s�¶/c�³�mr/�qm�¶c�,n²¡��n/±K�°/OK��,È�L¢/yK�n/¾²_

�������,�������¯L®ª//z�,mr//�¯L//�gK�qm�L//¸²W�¬//·�Ln//��sK�È//��O��«sÅ�Kq�¶//_³s� 5̄ m´//O
¶Xz±Km��n±K��,�³n��j¾}�������,����°OK�-�ÈOA�ÈO�,È±L®��¨¾������,LW������ �

È�ÈyqrO�q´¡p�UL½r�±�¨½Åm�¶KmK�qm�m´}�� �

ʵ	˨ʵ	ʵ˨
ʭŖőí˨äýʭŰěęù˨ŗ˨ŌŦğù˨ĭĚģ˨Ŕý˨Ěĳʭő˨äŖńĿ˨ŔŊĕù˨˨

È/�Kq��´�k�°½K�qm�mqK³�UL½K³q�m´/®±� /¾�W�¶X/ym�³m�¶/O�¯K´/W���V/zl±�¶X/ym
³m�¶Xym�³�,VyK�«ÆyK�¶O�¯L�gK��KrX}K�¨�K�rO�r�L±�¶¡�ÈWL½K³q�V¾�r/}�¶/O��´/Or�«

n²}LO�¯L®ªz�°¾�r��sK�È¢½�¶¡�ÈX¾��³�qm�¯L�gK�qm�«ÆyK�� �

ʵ	ʵ	ʵ	ʴ˨
ŏʭ˙ŋĠŎĚŞĻ˨ŏʭŞŎ˨ãʭőě˨ęĕ˨ŌŦğù˨ĭùĚĄģù˨˛ħù˨Ěý˨Ěĳʭő˨āʭŰùŗę˨ʭŕ˨ ˨

f¾h��ÈX½K³q�qm�r�L/O�n®h�«LK�Ur�g�sK�¬ªz�°O�n®h�n²z©Kņ�È/�¨/�±��n/²¡
n±m´r��¶¡���¶¾±Kr/�²©K�°/�h½�×m´/¸¾©K³�¶/½m´¸¾©K�°�h½�È±Kr�²©K����,ÈªL/��r/g�����,�

]�����,������mL��r��_�«LK�Ur�g�sK�t¾±�ÈPªg�¶h¾h��qmņ�n±m´r��¶¡�µn}�¨�±��
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�¶½m´¸¾©K�°�h½�È±Kr�²©K³�¶¾±Kr�²©K�°�h½�×m´¸¾©K����,ÈªL��rg����]�,������,����� �
È�L¸���°ly�V�¥�¯K´W¶X/}Km�f½r/�W��l}�«ÆyK�rO�¶¡�È½��ÈX©L/g�¶/O�r�L/±�,n/±K

�r/�±�sK�¶/¡�q´/Ot�Z½mLgK�¶O�¶_´W�LO�¶¡Krc�,n²}LO�¯L®ªzr¾��³m�r·�°¾_³s�¶¡�Vz¾±
«n��rO�È©Åm�³�×n²y�È®±�È�LO�×n½mrW�«ÆyK�qLPX�K��×Kr/O�È¸_³��r��°½K�qm�,n±qKp¥

¶O�¯L�gK�qm�«ÆyK��KrX}K�V½´�W�È®±�È�LO�Èª¡�q´��±Ln���UqL/P��°½K�Kp©ƻťƨųƺƹŤ�ƬƨƏȕ�
¬©LzWmq´�qm�q´¸��¶¡�«n�� 5̄ m´O�¶O�«ÆyK��KrX}K�¨OL��,mqKm�Èª¡�q´���V/yK��L/�m��¨/�L�

�,È±L¸��K����]�,������,������ �

ʵ	ʵ	ʵ	ʵ˨
ŏʭ˙ŋĠŎ˨ãʭőě˨ęĕ˨ŌŦğù˨ĭùĚĄģù˨Ěý˨Ěĳʭő˨āʭŰùŗę˨ ˨

È½L_�qm�È�L±s�È±L®ªz��l}�¶¡�È�er��§KDy�°½K�,n²¡�sÅ�L½?�¶¡�m´}�V/yK�«
r/¾k�L/½�n/}LO�¯L®ªz�µmr¡�È¢½mt±�³K�LO�¶¡�t¾±�×³�¶_³s�L½�]³s��|¾/S�UL/½K³q��¶/X�¥

�r/·�,°¾/_³s�¶/¡�V/yK�ÈX¾��³�rO�r�L±�L¸±?��ª�X�Kr½s�-n±qKn±�ÈX©Åm��r��°½K�µqLOqm
«´���¶¡�n²Xz·�¯L®ªzr¾��,³mņ¬/·�ÈXg�³�«ÆyK�,�|¾/¡��¯L/�gK�qm�Kq�L/¸±?�¯m´/O

m´O�¶Xz±Kn±�rPX��¯L~½K�� �
«n��sK�V½L¢g�0L�´�²�¬ªz�°O�n®h�¶h¾h��,r�Lg��r��qm�mqKm�¯L�gK���hW��

«LK�Ur�g�sK�¬ªz�°O�n®h�rPk�°½K�qm�¬`²Sņ�È�¨�±�n/±m´r��¶¡�n²²¡����¶²/�hW�Å
¶¾±Kr�²©K³�º½m´¸¾©K³�ºÅK����,ÈªL��rg����]�,������,������V/yK�«L/®W�×n²y�V¸_�sK�rPk
«n��rO�V©Åm�V¸_�sK�³��,n/}LO�¯L®ª/zr¾�� 7�l/}�¶/_³s�¶/¡�È½L/_�qm�¯L�gK���hW

¶}nk�Vz¾±�mqK³�×K��È�ÈXg�¶¡�VyK�È²X�¥�¶h¾h��«´¸��sK�¯K´W��n/®h�³�È/Pªg�×L·
�qm�¶/¢²½K�¶c�-mr¡�µmL�XyK���´�°¾®·�V½´�W�V¸_�t¾±�n}�µqL}K�¨P��n²O�qm�¶¡�¬ªz�°O

¶/O�¯L/�gK��/�hW�¯L¢K�sK�×³Kq�§KDy�L¸±?�qm�¶¡�È©Lg��/yK³�¶/¡�m´/O��´/ª®�°X/}Km� à¶
�¯L/�gK�×L/�X±K�¶O�¬¢g�°®��Ur�g�,VyK�µm´O�¯L®ªz�mr�¯L�gK�rO�r�L±�§KDy�0Kr·L�

¶O�¯L®ªzr¾��¯L�gK�rO�,�´ª®� 5°X}Km��r��qm��f½r/�W�¯L®ª/zr¾��rz®·�°X}Km� à¶�yK³
È�¯L®·�¶¡�VyK�L²��°½K�r�~�¶¡�n²½Lr��N/_´��´ª®� 5°X}KmqL¾XkKqm�¶¡�¶±´¥��¯L/�gK
±È®�È�¯L�gK�N_´�,¯L®ªz�¶±�³�,¯L®ªzr¾��qm�L¸²W�t¾±�¯L®ªzr¾��rz®·�,m´}�m´}�� �
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°/OK�³��³n/��j¾/}�¯´/c�È½L¸���µn}�Z�LO�¶©mK�°¾®·�Uq´��r·�qm�È/OK��r/O�¨/¾��
n/²·m�K´X��mr�¯L�gK�V¸_�¶_³s�«ÆyK�Uq³r����µqL/Oqm�r/Pk�°/½K�qm�°/½K�m´/_³�L/O

°¾¾�W�V¾��³�°½K�x¢���½�-VyK�µn~±��¾ª¢W�¯L/�gK�V/¸_�t/¾±�r·´/}�«Æ/yK�L½?�È²
r¾k�L½�VyK�«sÅ�¶_³s��°OK�µqLO�°½K�qm�È�±�rO�È�L¢yK�n¾²_�«n���r��qm�¯L�gK��«Æ/yK

VyK�µmKm�K´X��]³s��¨OL��t¾±�r¾kK���´��/���L/O�Kr/½s�-V/yK��L/�m��r/Pk�U´¢/y�sK�r/�±
¶O�,Uq´��°½K�µqLOqm�¬ªz�°O�n®h�¾��mr/�LO�¯L®ªz�¯s�]K³msK�¶¢±?�V¸_�¯L®ª/zr
È/®±�n/yL��eL/¢±�0L�P��Kp©�,VyK�¨�LO��qm�r/¥K�È/Xg�³�m´/}�¯s�¯L/�gK��/5�h�¶X/z±K´W

¶O�,m´}�nWr�0Kn�O�°¢©�,n}LO�¯L®ªz�r·´}�t¾±�n���×KnXOK��¶²/�h�¯s�n���iLz�±K�¨¾©m
È®±�È�ªW�°½KsK�-m´}�È�³q�¶²�h�¯K´W��,{r/z®·�«Æ/yK�«tªXz�Kq�¯L®ªz�×L±s� 5°Xz±Km

L½�]³s�sK�¬�K�Vz±Km�,¶_³s�� �
«n��rO�K´X��,¶©mK�°½K�m´_³�LO��¶/~�L²�¨/h�È�r��°¾²c�qm�¯L�gK�qm�«ÆyK��KrX}K

µm´/®±�§ÅnX/yK�¶±´¥�n²c�¶O�m´k�×K´X��f¾h�W�×KrO�¯L�©Ll�-VyK��UL/~�L²�¶/¡�n/±K
�µn}�Vª���r¦½m�Z½ng�³m�«´¸��sK�³�VyK�¬ªz�°O�n®h�¶h¾h��§´g�0LWn®��¯L~½K

�°¾®·�rO�Kp©�-VyKÈ�ÈyqrO�0Æ½o�L·n�±�°½K�L²P�n±´}�� �

ʵ	ʵ	ʵ	ʵ	ʴ˨
ĂŃŘŎ˨čʭÞő˨Ěý˨ōŋĠŎ˨Őý˨Ė˙ĐŎ˨Ěþē˨˛˙ď˨˨

¨/·K�L/O�¬/IKm�]K³msK��/²�¯mKmqKr�L²P�LO�Èy´��j¾}�«n/��,ML/X¡��5�´/�´�¯L/�gK
¶/O�Kq�r¾kK�¶h¾h��V/�´�V/¸_��V/yK�¶X/z±Km�]K³msK�¯m´/O��,È/y´�����]�,������,�����

����OL�W�°¾²c�¨®g�¶¢±?�sK�r�±�¶/_´W�,V/z¾±�È²X�r½pS�¯Kn²c�È�k�È�r��rO�È�ª��r¾
«n/��r/O�¬¢g�¶ª®_�sK�rPk�×L·sKr��r¦½m�¶O��¬/¸ª�¯L®ª/zr¾��L/O�×L/±s�qm�¬/_q�sK´/_

V¾�´�k�ÈX�´/�L/O�È�L/PWqK� 7Z/hO�³�µm´/O�«´/���r/�±�sK�¶ªJz�qm�°½m�°X}Km�� 5̄ m´/O
�Æk�n½D�m´k�°¾®·�³�,mqKn±�]K³msK�K�Èy´��j¾}�r¾z�W� 5̄ m´Or·L��È/��O�¶/¡�V/y

µm´/®±�f½r�W�¯?�mL�PXyK�rO�0Lh½r��«L\ª©K��~¡�NgL��n²±L��n/±K��,È±L¸�/�K�¨/�L������,�

]�����,������ �
¨·K�¯s�LO�¬IKm�]K³msK�0Æ�K�¶¡�m´}�¶X�¥�VyK�°¢®��È/Xg�Kp/©�,V/z¾±�t½L_�MLX¡
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ÈX�´�¶O�r¥K�¶/O�V/�¥�n½LO�,¬½´~±�«tXª�t¾±�¶h¾h���´�´�]K³msK� 5̄ m´O��¯Æ/�O�r�L/k
¨·K�LO�¬IKm�]K³msK�È®±�MLX¡��¶/¡�qL/PX�K�°/½K�¶O�¶±�-Vz±Km���h�Kq�mr�qm�¯L�gK�¯K´W

VyK�µm´P±�¯L®ªz�mr��rz®·�¯´c��¯L®·�V�¥�n½LO�¶_³�°½K�¶O�jyLS�qm�¶¡�¶±´¥��×qL¾/zO
°OK�³�n¾��j¾}�n²±L�L¸���sK�ÈOK��¨¾����,È/O?�¨/�L�����]�,�����,������³n/��j¾/}�,��j¾/}

�,�³n�������,�������°OK�³��³n��j¾}�qnS�³��n¾²_��,È/ªg�¶Æ�����]�,����/��,��������³
�r·K´_�NgL���,È�`±����]�,������,����¨·K�LO�¬IKm�]K³msK�sK´_�rO�µmKm�K´/X��MLX¡��,n/±K

|¾/S�j/yLS�×KrO�È¢z®Xz�LW�mqKn±�m´_³�È_K³msK�°¾²c�¯Æ�O�rO�È®¢h�¨¾©m��¶/X�¥
m´}����ª��sK´_�rO�×mn�X�UL½K³q¨·K�LO�,V�´�³�¬IKm�sK�¬�K�,]K³msK��V/©Åm�ML/X¡

�µqL/}K�¬ª/z�°/O�n/®h�°¾/®·�sK�È/X½K³q�¶/O�«Æ/¡�¶/©L�K�sK�×r¾¥´/ª_�V/¸_�¶¡�mqKm
È�r�L/O�n/®h�«L/K�Ur/�g�sK�-¬¾½L®±ņ��§KD/y�È±Kr/�±�³�×m´/¸½�L/O�]K³msK�µqL/Oqm
È�Ur�g�¶¡�n²²¡ņ�§L¢/}KÆO�°®���×m´/¸½�¯s�L/O�¶/hª��]K³msK�¶/O�¯?�°X/z±Km�qm

«Æ/yK�«r¢�ÈP±�¯LsŅ�È/�mL¸/~XyK��n/²½Lr���,È/y´�����]�,�����,�������¯?�qm�¶/X¢±
��l/~�,µn/}�L/½´_�¯L®ª/zr¾��LO�]K³msK�¬¢g�sK�¶¡�×³Kq�§KDy�¶O�¶_´W�LO�¶¡�VyK

È��r�L/±� 7¬/¢g�¶¢²½K�¶±�,¶X�r¥�Uq´��µm´O�¯L®ªz�¶¡�È±Ls�qm�¶hª��]K³msK�¶¡�m´}
ÆyK�LO�]K³msK�×L�O�Vh��rO«���r/��L/O�,Uq´/��°/½K�r/¾��qm�¶/c�,n}LO�r·´}�¯mq³?

VyK�V½K³q�r·L���Æk�³�mqKn±�È¦²·L®·�§KDy��È®±�È�r��sK��¶/¾�W�rO�Kq�rPk�°½K�¯K´W
§L¢}KÆO�¯L¾O�mr`�Uq´��°½K�qm�¶¡Krc�,m´®±�¨®g�t¾±�È�V½L�¡�]K³msK�¯m´O��m´/®±

Ur�g�m´P±�×sL¾±�³ņ�´/¸��¶/¡�n/²½L®±�mL²X/yK�È/_K³msK�¶¾/���¶O�sK�¯?�×L/�K�qm�q
«ÆyK�rPL¾S�×´yŅ�¶X/}Kn±�¶/¾�W��½Kr/}�rPL/¾S�L/�K�¯?�qm�0L/�P��¶¢²½K�¶c�-mqKm�n/±K��

¬`²/S�«LK�¶¡�¶X}Kn±�Èª¾©m�,n}LO���K³��Æk�V½L¢g�¨�K�¶¢²½K�°¾²d®·ņ�¶/O��V/¸_
¶¾���¶O�n²·K´lO�³�n²²¢±�L�X¡K�]K³msK�sK´_�mr`�¶O�¶¾�W�n²½L®±�mL¸~XyK�¬·�«´·´�×K�� �

ʵ	ʵ	ʵ	ʵ	ʵ˨
ŔŞńă˨Ěý˨ōŋĠŎ˨Őý˨Ė˙ĐŎ˨Ěþē˨˛˙ď˨˨

�¨/®g�,m´}�¯L¾O�¬ªz�°O�n®h�¶h¾h��¶O�jyLS�×KrO�VyK�°¢®�¶¡�×r¦½m�¶_³
¶O�¶¾�W�rO�¯?�¬·�V¸_�¨·K�×Kq?�LO�È½´y��VyK�V²y�È/O�,×r/�X²����,L/W����¶/¾�²g�¶/¡Krc�-� �
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�n²X/z·�¯L/�gK�qm�«Æ/yK�V¾�r}�¶O�¨IL��¶¾¢©L�³��,È±L/}L¡�������,«����-�,È/}rk�����,�

]����,����� �
����¶¡�V�¥�n½LO�t¾±�¶_³�°½K�¶O�jyLS�qm��L/W�mqKn/±�È�qL��q´Ot�rPk�¶¢±?�sK�r�±

µKq�¶O�]Æ��×KrO��¶/O�¶/_´W�L/O�¶/¡�V�¥�n½LO�0LyLyK�,¬¾·m�°W�¶¾�W�rO�¨®g�¯´c�È½L·qL¡
°OK�n²±L�×mKr�K�qLPkK�§´©n�¨·K�qmL��qm�r®��«n��°®�X�¶¡�V²y�«Æ/yK��KrX}K��qm

�È/ªP²g�³�È��L}�×L¸���µn}�N_´�È±LP�°¾®·�¶¡�VyK�¯L�gK��,×sKr¾/}����]�,�����,

����,ÈW´/¸O�-����]�,�����,�����«n��rO��m³t�K�n½LO�°¾²d®·�,n²·m�K´X��«ÆyK�¶O�¯L�gK�n¾¾�W
�n/®h�«L/K�r/�L��0L/�L�WK�¶/¡�×r/· 4s�n/²±L�×´K�qLOqm�qm�È6²y�p�²X�×L¸���ÈkrO�¶¡

r�LOņ�´O�t¾±«n��¶O�¨IL��t¾±�,VyK�µm�µm´O�«ÆyK�V¾�r}�n±K��°OK��,È/yn��¶/Kn��������,«������
¬`²S�«LK�°ly�¨®g�rO�����q´K�°¾®·�³ņ�È�qK´}m�Kq�¶¾�W�rO�n½L®±�� �

ʵ	ʵ	ʵ	ʵ	ʶ˨
ˬĖŰĕʭő˨Ŕý˨ōŋĠŎ˨Őý˨Ė˙ĐŎ˨Ěþē˨ãęʭâőù˨ûʭĐħù˨ĩùĚķù˨ĂŖċ˨˨

È/�qL��¬ª/z�°O�n®h�rPk�¶¢²½K��½n�W�°®��¯Kr�L��ÈkrO��¯L/½³Kq�³�¶X/}Kn±
�LK�,n²Xz·�MLh�K�¯L¥qtO�µrs�qm�¯?¶O�b¾·�¶¢±?�r�Lk�¯?�¯´®/��rO�L¸���sK�«Kn¡��K´/X�

µmKn±�¶O�,n±K�µn~±�¨IL��ÈX¾`g�¯?�×KrO�,¯L~½K��Kr�K�Vª���n/±K��,È/®��°D/�������,������
°OK�,�³n��j¾}�n²±L�Ln��sK�×qL¾zO�×K³LX��¶O�¶_´W�LO�t¾±�L�mK�°½K�K�,n¾²_°O�ÈOK��³�¨/¾��

¶O�-VyK�m³mr�0L����ÈPªg��«Æ/yK��KrX}K�È½K´X��Ur¸}�¶O�¨IL���L½q�NgL��¶¡�×´h±
VyK�µn}�Ln��¯L¾�¯L�gK�qm�� �

°½KsK��V/½K³q�³m�«´/¸��³�¬ª/z�°/O�n/®h�¶h¾h/��f½r/��m´_³�LO�V�¥�n½LO�³q
¶O�³�L¸±?�wLyK�rO�Ln��sK�×qL¾zO�¨®��³�r¦½m����K´�L¸±?�mL��¶¢²½K�µv½³��L¾XgK�V½L�q

�³�¨����½Kr}�sK�ZhO�qm�¶¡�È©Lg�qm�L¸���Nª�K�¶±´¦c�¶¡�Vz¾±�«´ª��,VyK�>Lm�qm
¨OL��¨¾©m�b¾·�¯³nO�,�´ªO�¶O�0L�r��³�È½L²X�K��¶/¾¢©L�³�¶¾�²g�n²±L®·��L¾XgK�×L�X�K�V¸_

¶O�µmKm�K´X��L¸±?�¶O�¯L�gK��KrX}K�,�qL/�ÆO�È/ª�±�¶/©mK�m´/_³�LO�«ÆyK��r}�qm�LK�,n±K�
µm´®²±�¬·�×n½mrW��n±K�Vym�LW�n±K�n²²¡�×qL_�Kq��L¾XgK�Aqm�µn�L��Nzg�¬¡�����h

�«ÆyK��KrX}K�rO�¯?�V©Åm�³�¬ªz�°O�n®h�V½K³q�r¡o�sK�xS�¶�®©�er}�qm�×rX}´}
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È�n²z½´±����Å�UL¸P/~©LO�Aqn/W�m³n/h©K³�.¶¸P/~©K�n©´½�Å�¶ª\�¨¸��,n²z©K�f¾h��rPl©K³
�´·�×p©K�¬_r©K�¨\�L®¾yÈ�L¢/yÃK³�È±L/®�©K³��³n/�©K�¶/O�¨/®��¶/±A���¹n~©LO�¨X�©K��

��,×rX}´}����]�,������,�����°½Kqm�¶h¾h��r¡o�sK�xS�t¾±�¯Kr�L��sK�r¦½m�ÈkrO��mq´
È�n²z½´±����¯K´/²��°/�r/¸�½�L/®¡�,ºªJ/z®©K�È���qnXz®©K�³�¨ILy´©K�LPgL����´W�n�

°��kA�UL½K³r©K�µp·�oE�§L`���´Xª©³�L®¸¾��MLP©K��×´/�m³�¹r¸~©K�Å�´ª��,UL�ª�®©K
��/�´Xªª�� ©p/¡�r/ÅK³�L/K�,¯L/�gÅK�«n�O�§´�©K�«sÆ©K�¯L¡�,¯L�gÅK�Èª���L®_ÅK

UL¸P/~©LO�m³n/h©K�>qn/©��L¾XgÅK�N_´½�L®�§L`����,×sKr¾/}�È²¾/zg����]�,������,�����
¯L®·�¶XP©K�l�§´��0L�L�WK�¶¢ªO�,Vz¾±�«L®W��L®_K�×L�mK�,n}�¶X�¥�¶¡�¶±´¥�Ln/��°¾O��©L

VyK�È½K´X��Ur¸}�×KqKm��¶O�n½LO�,n}�¯L¾O�¶d±?�rOL²O��È½L/_�qm�«Æ/yK�¶O�¯L�gK��KrX}K
m´®±�¬¢g�n}LO�¯L®ªz�°¾_³s�sK�È¢½�¶¡��� �

ʶ˨
ŏʭĨďù˨ęĕ˨ŐŞċŗě˨ĮŰùĚģ˨Ŕý˨ŏùĚŰù˨ŔķŘīŘŎ˨ŁŘńď˨ĕĚÞŰŗę 

�M´���L���³�m³ng�¯´±L��qm�����¶O��¶/O�¶/¡�q´/~¡�×r/�¾¡�¯´±L/��°¾X/zl±�¯K´²�
�µmL/�È��,m´O�¶XkKmrS�¯L�gK��½Kr}����m´/O�µn/}�È/�r��È/z¡�°/�h�mr/�,��¶/¡

�n//²¡��L//®_�³K�L//O�n//·K´lO�V//�³r·�³�µmr//¡��L//®_�³K�L//O�³�V//yK�È//®IKm�r//z®·�×KqKm
È�n±K´W����¶O�t¾±�¶²�h�¯s�¶KmK�qm��³K�L/O��L/®_�³�V/yK�È/®IKm�r·´/}�×KqKm�¶/¡�È±s

O�¶X}Km�Kq�r·´}�sK��X®W�¯L¢K�³�µn}�¨�Lgn}L��m´O�µn}��Æ�K��¯L®·��°/½K�sK�¶¡�¶±´¥
¶y��½Kr}��KrX}K�rO�°²��,m´O�Kn¾S�µmL��¯L/¢K�¯?�N/zg�Kp/©�³�¶X/}Kn±�Èh½r/�W�¶±L¥

V¾´¢h�¶O�¶X/}Km�Kq�×r/�¾¡�V¾©´Jz��½Kr}�L±s�ML¢WqK�¯Ls�qm�¶¡�È±Lz¡�¬_q��n/±K
�³��©L/O�¯L/}rz®·�³�¯L/}m´k�,�OL/y� 5È/¢½mt±�¯L/s�qm�n/²cr·�-V/}Km�m´_³�³�¨/�L�

È®±�¯L®ªz�n±m´O��«n��n²cr·��,m´/O�È²X�r½p/S�¨/���³��´/ªO��r}�³m�µqLOqm�¯´±L��n¾¾�W
¯´±L��U´¢y�°¢©�È½L_�qm�«ÆyK��KrX}K�µqLOqm�qKp¥��µm´/O�¯L®ª/z�°¾_³s�sK�È¢½�¶¡

È®±�Kq�m´®±�¶¾_´W�¯K´W�� �
�ÈÆyK�UKsL`�¯´±L��qm�����µqL/Oqm�Kq�È©´/hW�¯L/�gK��½Kr/}�¶�r��qm�°²��,

m´®±�§L®�K�¨����r}���µmL��OL����¶/¡�n/}�¶X/z±Km�¯?�«tªX/z�¯s�L/½�mr/�¯L/�gK�,
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n}LO�¨�L��È¢½mt±�§Lg�qm��l}���sK�¨/P��µq³m�qm�n²cr·�,]³s�r¥K�µqr��°½K�Nzg
�È/¢½mt±�,n/}LO�¯´/²`�³��©L/OL±�n/²cr·�,{r/z®·�L/O�,¨���VÆy�V©Lg�qm�LK�,�´ªO

È�gK�n_K³��´ªO�sK�n�O�×³�×L±s�,m´®±È�È�ªW�¯L���n/²cr·�¬·�¶_³s�,´yr¦½msK�-n}
¯L/²c�,µm´O�¨�L��¶¡�È©Lg�qm�°¢©�,�´ªO�sK�|¾S��¯´/²`�³��©L/OL±�n/²cr·�{r·´/}�¶/c

�©LO�sK�n�O�³K�×L±s�,n²¡�È¢½mt±�×³�LO�n}LO�VyK�¶²�h�¯n}���¨/h�r¾kK�¯´±L����´
����LO�Kr½s�,m´O�×n_�n�±�¶¾_´W�sK�r�±�±�¶/O�¯L/�gK��KrX/}K� 5×r½p/SL±�V/©Lg�qm�È/¢½mt

�¶/¡��´/ªO��r/}�µqL/Oqm�Kr/c�¶/¡�m´/P±��l/~�°²/��×L/²P�rOL/²O�È/Xg�,¨���VÆy
¶/O�¶/¡�µmr/¡�qL/¾XkK�ÈW´¢/y�,µm´O�¯KrkBX�Nª�K� 5§´P�mq´�«L/�qm� 5V/¸_�¯L/¾O��,¯m´/O

È�KnW�«n��rO�×³�r�±�µn²²¡��qm�Kq�¨/����r/}�¶/¡�ÈWq´/��qm�-m´/O�¯?�¶O�¯L�gK�n¾¾�W
�m´O�¶X}L¦±K�«sÅ�È©Lg�U´¢/y�¯?�¶/O�¯L/�gK��KrX/}K�µqL/Oqm�¯KrkB/X�sK�×qL¾/zO�¶¡

µm´®±�n±K�� �
�§L/y�qm�È±´±L/��§´/hW�°½r/k?�qm�,N/¾WrW�r·�¶O�����µmL/�qm�°²/��,�����¯´±L/�

°½K�Kq�¯L�gK�,ÈÆyK�UKsL`�V/yK�µm´/®±��½r�W�¶±´¥����/©K���UqL/P��mr/�¯L/�gK
�È©Lg�qm�³�n}LO��©LO�³�È®IKm�rz®·�×KqKm�¶¢±?�sK�VyK��/½r��sK�,µm´/O�¨/�L��³��©LO�¶¡

�×³�LO�¨P��´ªO�§Lg�qm�n}LO�µmr¡��L®_����M���×KqKm�¶/¢±?�sK�V/yK�UqLP��¯s�¯L�gK
�µmr/¡��L/®_�¨/P���½r��sK�³K�LO�µm´O�¨�L��³��©LO�¶¡�È©Lg�qm�³�n}LO��©LO�³�È®IKm�rz®·

n}LO���È�¯L~±�È±´²¡�µmL�mL��qm��¾�nW�´±L/�� 5È½L²O�§L¢}K� 7°²��¶¡�n·m�§L/y�¯������
�Kq�¨�L��L¸²W�¶¡�m´/O�µm´/®±��r/}�Kq�°¾/_³s�¯m´O����l/}��´/ªO�³�µmr/¡��r/�rO�Kq

¶O�t¾±�Kq�È¢½mt±�«L¦²·�VyK�µmKm�qKr��¬¢g�mq´�¯L�gK��r}�¯K´²��� �
¨OL��LXyKq�°½K�qm�¶X¢±�³m�,°½K�m´_³LO�VyK�¶_´W���¶/¢²½K�¶/O�¶/_´W�L/O�¶/¢²½K�V/zl±

qLOqm�U´¢y�,µm´O�¯L¾O�«L��qm�°²�«n��rO�¨®g�n½LO�Kq�«ÆyK��r}�µ��¶/O�¯L/�gK�n¾¾�W
�¶/¡�¨/���³��´/ªO�m´/¾��¶O�¯L�gK��KrX}K��Æk�rO�,n}�¯L¾O�¶d±?�Nzg�¶¡�Vz±Km�¯?

                                                          � �
����N/zg�ÅK�³�,µn/½t¥rO�¨/���³��´/ªO��KrX}K�qm�°²��¶¡�VyK�È}r¦±�rOL²O�q´Ot�§L¢}K�¶¡�VyK�f�K³rS�¶XP©K

n±qKn±�×qLPX�K�¯L�gK�qm�0LyLyK�q´Ot��½Kr}�,qLXl�×L²P� 

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


ʵʴʺ˨ ˨

 

www.jf.isca.ac.ir 

V
¾�
r}

�
,¨
��

�
�´

ªO
�³�

«Æ
yK

�
°¾

_³
s

�
V
¸_

�
��

hW
�

¯L
�g

K
�

qm�
ng�

L±s 

¨OL��¶±K´X~S�«n��,V}Kn±�È�L�m�¨OL��«ÆyK�¶O�¯L�gK�n¾¾�W�Vz¾±�¶¾_´W���¶/¢±?�«³m�¶/X¢±
¯´±L��/�hW�×KrO��l}�m´k�qm�L¸²W�Kq�¨���³��´ªO��½Kr}�qKp¥�,¶X/z±Km�«sÅ�¯L/�gK��

�oL/lWK�ÈW³L/�X�mr/¢½³q�,È¢½mt±�°¾g��l}�rz®·�qm�È�½Kr}�°¾²c�m´_³�µqLOqm�LK
�©LO�Uq³r��rO�0L�r��mr�¯L�gK��´�k�qm�¶¡�L²��°½K�¶O�-VyK�µmr¡��{rz®·� 5̄ m´O

¨�L��¶¡�VyK�L²��°½K�¶O�¶¡�µn}�f½r�W�È¢½mt±�°¾g��]³s�¯L/�gK�×Kr/O�¶/_³s�¯m´O
Vz¾±�«sÅ��LK�¯´±L��¶±�,¶_³s�¯L�gK�×KrO�qKp¥�¨�L��L¸²W��×³��´/ªO�ÈXg�¶¡�,]³s�¯m´O

V/yK�¶Xz±Kn±�«sÅ�¬·�Kq���t/¡Kr�ULILX�X/yK�È/Xg�³�È/¸����OL/²�qm��/PXW�¶/¡�È½L/_�L/W
È�¯L~±�r�L��n¾ª�W��_Kr�sK�ÈWL�¾�hW�b¾/·�Kq�ÈW³L/�X�µL¦±�°¾²c�,n·m��L/¸���sK�«Kn/¡

µm´®²±�er��¾²c�×KrO�0Æ�K�³�n±KÈ/®±�¬·�×n½D��qn�³�¨¾©m�Èª¾��W�°��q´/�W�¯K´/W
«n��rO�0L�r��Kq�¯?�n½LO�Kp©�-m´®±�m´®±�¨®g�°¾²�W�qm�V�m�� �

ŔČŞĄő˨ãĚŞá˨ ˨
«L`±K�|·³vS��Kq�L�L±s�qm�¯L�gK���hW�qm�«ÆyK�³�¨���,�´ªO��½Kr}�|�±�¯´Kr¾S�µn}

È�¯´®²·q�n²c�È`½LX±�¶O�msLy�� �
����³m�¶O��l}�¯L�gK�n¾¾�W��´�k�qm�È±L/~±�È/ª�±�¶©mK�qm�¶±�,¨���³��´ªO��r}

È�µn½m�Nª��°½K�sK���KrX/}K��r/�X�È/z¡�¶/¾LK�×Ln/��qL/[?�qm�È/Xg�¶/±�³�,m´/}
VyK�µn}�L¸±?�¶O�¯L�gK��È��l~�È¸���qmL��qm��PXW��qL/O�°¾X/zl±�×Kr/O�¶/¡�msLy

�µmKm�K´X��¨���³��´ªO�¶O�¯L�gK�V¾�r}�rO�×r`·�¬X�·�¯r��rkK³K�qm�Èªg�¶Æ�V/yK��
�¶/L�K�¯?�r/O�¶/¡�È/ª½Åm�³�µm´/®±�qL/¾XkK�Kq��/�´�°½K�0LWn®��t¾±�¯L~½K�sK�rkBX�×L¸��

µm´®±�b¾·�,n±K��¶/¡�n²X/z·�ÈWL±LzhXyK�µrs�qm�0LP©L��³�n±qKn±�Kq�L�n�ULP[K�È½L±K´W�«Kn¡
n±qKn±�ÈX¾`g�È¸���r�±�sK����½n/�W�0LXgKr/��¯Kr/�L��È/krO�LW�µn}�NPy�¶ªJz�°¾®·

¶¡�n²½L®±�VyK�µm´®±���´�°½K�{r½pS�¶O�ML`�Kq�¯L~½K��L¾XgK�V½L�q�0L�r����qm�°½K
UB/~±�¶/¡�È�L¾XgK�¶¡�VyK�È©Lg�È/®±�,n/}LO�¯KrkB/X�È/krO�¯L²l/y�sK�¶/X�r¥��n/±K´W� �

�È/¸±��´�±�qm�L¸±?�Èª¾��W�¶¡�m´}�×m³ng�×Kr_K�×KrO�¨¾©mÆO�È�r}� 5̄ m³t�K� 5s´`
VyK�µn}� 
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����qm��l}�«ÆyK�V¾�r}�µqLOqm�¯?�UL½K³q�×L�X��¶¡�V�¥�n½LO�¯L�gK���hW
�L/¸±?�¯L/�gK�qm�ÈX¾ªkn/�«ÆyK�,n²}LO�¯L®ªzr¾��³m�r·�°¾_³s�¶¡�È½L_�qm�¶¡�VyK
�«´/¸��³�¬ª/z�°/O�n®h�¶h¾h���´�²�,n}LO�¯L®ªz�]³s�¶¡�ÈWq´��qm�LK�,mqKn±

¶/O�È/Pªg�¶h¾h/��³�¬ª/z�°O�n®h� 5r¦½m�¶h¾h���KrX/}K�qm�r·L/��³�f½r/��N/¾WrW�
¯L®ªz�¶O�¯L�gK��mr/�L/O�¯L®ª/z�¯s�]K³msK�V©Lg�qm�,¯?�rO�¯³t�K�-VyK�rz®·�¯m´O

¶O�¯L®ªzr¾��«n��V¸_��N/_´�t/¾±�×n/yL��eL/¢±�°¾/²c�0L/�P��,È/_K³msK�°¾/²c�sK´_
n}�n·K´l±�¶_³s�¯L�gK��¶O��0L/�L�WK�³�n/±qKn±�È/�qL��q´/Ot�UL/½K³q�mL/��¶/¢²½K�¬�q

¯L®·�}Km�¯L¾O��L½q�NgL��¶¡�¶±´¥È/�¯L/~±�MLh/�K�×Ln��qL[?�qm��PXW�³�¶X��,n/·m
�¯³n/O�rkB/X�×L/¸���³�,VyK�¶X}Km�t¾±�È½K´X��Ur¸}�¯L~½K�¯L¾�qLPkK�°½K�LO���K´�§´�

ÈX�´�rO�¨®g�LO�³�¬¢h�¨¾©m�¶X/}Km�{Æ/W�¶/¾�W�L/½�]K³msK�¯m´/O��L/¸±?�¶/O�¨/®��sK�n/±K
b¾·�¶¡�È·´_³�-n²²¡�×qKmm´k��¶¡�n±qKn±�Kq�¯?�V¾ªOL��«Kn¡�¶/¡�UL/½K³q�°½K�sK�¯K´XO
¬~c�¶X�r¥�qKr��t¾±�¨®�mq´�m´®±�È}´S��«L®W�rO�¶¢±?��r��LO�ÈXg��L/¸±?�V/©Åm�¯m´/O

Vym�,¬½´~±�n�L�X�¶¸P}�¬¡�È�mL`½K�Kq�×K��×L/�X��N/zg�³�¯?�m´/_³�L/O�¶¡�n²½L®±
È®±�,Aqm�µn�L��mr¡�Kn¾S�����¬_q�n²±L�×ng�¶O�¯K´W���ÈX�¦/}�×L/_�¶d±?�LXyKq�°½K�qm

m�L¾XgK�mq´krO�,mqK�¬/·�¶/¡�V/yK�¨/���³��´ªO��½Kr}�sK�ZhO�qm�t¾?���/�´�L/O�´/y
¨·K�×L¸���Nª�K��±L/��¨/¾©m�b¾·�¶O�r¸�Xz�0L�L�WK�³�µn}�¨®��V²y�µn/²²¡��qm�,V/z¾±�×K

f¾h��qLPkK�m´_³�LO�«ÆyK��r}�qm�¶¡�È©Lg��¨/®g�¶¾�W�¯´c�È·´_³�rO�Kq�L¸±?�,n²z©K
¶X}L¦±K�µn½mL±�Kq��L¾XgK�³�Kn±� 

���µ´¾/}�¶/O�,�/ªXl�qK³mK�qm�L/�q´/~¡�×r/�¾¡�UKqr��qm��µqL/Oqm�ÈW³L/�X�×L/·
¶y�m´¾��¶O�¯L�gK��KrX}K��UKsL/`�¯´±L/��-V/yK�µn/}�mq´krO�«ÆyK�³�¨���,�´ªO�¶±L¥

�M´��ÈÆyK�����mr/�¯L/�gK�°¢©�,µn~±�¨IL��¯L�gK�qm�È~�±�«ÆyK�×KrO�0LyLyK�,
t±�¯Ls�qm�°¾_³s��´ªO�«tªXz�Kq�¶X/z±Km�«sÅ�mr/�qm�L/¸²W�¨/����r}�LK�,¶Xz±Km�È¢½m

VyK�µn}��¨/�L��³��©L/O�L¸²W�,¯s�¯L�gK�µqLOqm��³�È¡m´/¡�Kp/©�³�µn/}��r/}�×³� 5̄ m´/O
¶/}nk�È/¢½mt±�¯Ls�qm�{r·´}�¯´²_�È/®±�mL/`½K�×³�¯L/�gK�qm�×K��°¾/²c�¶/¡�n/²¡

VyK�×r¦±sLO�n²sL¾±�È��K´�� �� �
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� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
��¬½r¡�¯?�r��� �
�� °OK�r¾[K��qLP�,×qt_���ÈO�LW���ƅŲʩŤǇ�űɔƁŻƹŤ�ŧɔƅƦ�ͳƭ�ūɔťǆǂƹŤ��¬���¯L¾ª¾�L®yK�¶zyD� 

�� °OK�n®h�,Èªg�x½qmK�����������ƅŢŤƅƋƹŤ��¬���ÈÆyK�UKqL~X±K�rX�m� 

�� °OK�°zg�,È±L®��¨¾���ÈOA���ÈO�LW���ǀŨŤ�ɒǇťůƭ�ǄƢǈƾŷƽ�ɓŨŤ�ƸɕƲƢ��¬����ÆkÃK�º�OL�� 

�� °OK�t½t�©KnP��,ÈzªOKr��]KrO�����������ŦƃǆƾƹŤ��¬���ÈÆyK�UKqL~X±K�rX�m� 

�� °OK�n®h�,È�L¢yK�n¾²_�����������ƁɕǂŷƹŤ�ǀŨŤ�ɒǇťůƭ�ǄƢǈƾŷƽ��¬���ÈÆyK�UKqL~X±K�rX�m�� �
�� °OK�µt®g�,ÈPªg�È²¾zg�µr·s�����������ƠǇƇǂƹŤ�ūɕǂƦ��¬����mL��«LK�¶zyDņ� 

�� °OK�� Þ6ÉKnP��,Èyn��¶Kn��������«���ͳǂƧƾƹŤ��U³r¾O��¶¾©³n©K�qL¢�ÅA�V¾O�� �
�� °OK�n®h�,ÈªL��È¢�����������ǄɕƲƏƽƁƹŤ�ūƣƾƺƹŤ��U³r¾O��YKrX©KqKm� 
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