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Abstract 
Proposal is one of the oldest customs of marriage, for which numerous 

jurisprudence rulings have been established in Islam. One of the cases 

discussed by the jurists is proposing to a woman who has already been 

proposed to by another and the first suitor still maintains his proposal. In 

the current study, through the library method and the analysis of 

jurisprudential arguments, the ruling of the Makhtoubah proposal has 

been explained from the perspective of Imamiyah jurisprudence. The 

findings suggest that one of the main reasons for this debate is the 

prophetic narration narrated by the Sunnis, which forbids the proposing 

to a woman who has been proposed by another Muslim man (Makhtoubah 

proposal). This narration has made proposal of Makhtouba absolutely 
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prohibited, but all jurists consider it permissible to propose to Makhtouba 

who did not respond to his previous suitor and did not express his 

satisfaction with sarcasm. There is a difference of opinion only about 

proposing to a Makhtouba who has given a positive answer to the previous 

suitor, and a group of jurists have considered it haram. In addition to the 

Holy Prophet's narration, they have also insisted on other arguments such 

as the rule of harming a believer as haram, who say that by rejecting the 

argument or evidence of this narration, the violation of the scope of 

harming a believer as haram, as well as insisting on the principle of Isalat 

al-Hal, there is no problem in proposing a Makhtouba. 

Keywords 
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ƽɎƶŞƶŝ�ƽƫƦ�ŽŹ�ƽšǁƔŸƶ�ɋŽŞȜŨƃŝǁŷ�Ŧƶžų�źƫƺ�ǀ�ͤƃŽžš 

´©qn¾g�×qL¾·L}�Kr·s�� �È±L¾W´¡�È�Krc�¨¾�L®yK�
 

ĂĿʭŰęĕ˨ĒŰęʭă˨ʲʵʵ�ʴʳ�ʴʷʳʳ˨ ˨˨ ˨ġĚŰĘÏ˨ĒŰęʭă˨ʲʴʸ�ʳʷ�ʴʷʳʴ˨ ˨

˫ĖŞÞ×˨ ˨
�µn/}��/�³�¯?�×Kr/O�×mn/�X­�È/¸���«L/¢gK�«ÆyK�qm�¶¡�VyK�eL¢±�n���¶²½r½m�«´yq�sK�×qL¦XyK´k

VyK��µmr¡�Z/hO�¯?�µqL/Oqm�L/¸���¶¡�×mqK´­�sK�È¢½��mq´/­�0ÆP/��¶/¡�V/yK�È/±s�sK�×qL¦X/yK´k�,n/±K
V/yK�È�L/O�m´/k�×qL¦X/yK´k�r/O�s´/²·�§³K�qL¦XyK´k�³�¶X�r¥�qKr��×r¦½m�×qL¦XyK´k���|·³v/S�qm

�Lg¶±LlOLX¡�{³q�LO�r��µn/}�°¾/¾PW�¶¾­L­K�¶���r�²­�sK�¶O´�l­�×qL¦XyK´k�¬¢g�,È¸���Ì©mK�¨¾ªhW�³�×K
VyK��¶X�L½��¯L~±�L·È­�¨�±�×´P±�V½K³q�,ZhO�°½K�Èª�K�¨½Åm�sK�n·m�¨·K��½r��sK�µn}��¶/¡�V/yK�V²y

VyK�µmr¡�È¸±�Kq�°­D­�qmKrO�ÌO´�l­�sK�×qL¦XyK´k���l­�sK�×qL¦X/yK´k�,V/½K³q�°½K¶/O�Kq�¶/O´��q´�
mq´­��ª�­�¶O´�l­�sK�×qL¦XyK´k�L¸���¶®·�L­K�,µmKm�qKr��È¸±��MK´/_�m´/k�È/ªP��qL¦X/yK´k�¶/O�¶¡�×K

�t½L_�,µmr¢±�sKrOK�¬·�¶½L²¡�LO�Kq�m´k�V½L�q�³�µmKn±È­�n²±Km��¶/O´�l­�sK�×qL¦X/yK´k�µqL/Oqm�L/¸²W��×K
�ÆXkK�µmKm�VP\­�MK´_�ÈªP��qL¦XyK´k�¶O�¶¡�·³r¥�³�VyK�r�±�µ³Æ��³�µn}�V­rg�¶O�¨IL��L¸���sK�È

µmr¡� /z®W�t/¾±�°­D/­�>Kp½K�V­rg�µn�L��¯´d®·�×r¦½m�Ì©mK�¶O�,×´P±�V½K³q�rO��¶/O�¯ÆIL/��¶/¡�n/±K
�¶/O� /z®W�t/¾±�³�°­D/­�>Kp/½K�qm�V/­rg�ËrX/z¥�qm�¶}nk�t¾±�³�V½K³q�°½K�V©Åm�L½�n²y�mq�LO�,sK´_

�§L¢}K�¯³nO�Kq�¶O´�l­�sK�×qL¦XyK´k�,¨h©Kº©L�KÈ­�n²±Km�� �

Ù˫ùŗĖŞŋÝ˨ʭŕ˨ ˨
°­D®©K�>Kp½K�,¶O´�l­�,×mt­L±�,×qL¦XyK´k�� �
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ʴ˨
ŔŎĖńŎ˨ ˨
È­�qKr��ÈyqrOmq´­�Kq�×mL½s�×L·n���¶���|±Km�n²cr·��n/���L/¸±?�¯L/¾­�qm�È/©³�,n/·m

¯KnO�eL¢±��¨¢/}�Kq�¶/�­L_�³�µmK´±Lk�¯L¾²O�¶­KmK�qm�³�¯Lz±K�³m�È¥n±s�µm´©L}�¶¡�V¸_
È­��¯³n/O�È/®¸­�r/­K�°¾/²c�0L/�P��³�V/yK�qKmq´/krO�µv/½³�V¾/yLzg�³�V¾®·K�sK�,n·m

¬·Kr��·K´l±���h­�¯?�UL­n�­�¯mr¡�×qL¦XyK´k�,¯L¾­�°½K�qm�³�n}�n��«´yq�wLyK�rO
N©L���È­�¶X/}KmrO�mr/­�×´/y�sK�¶/¡�V/yK�È­n��°¾Xzl±�m´/}���qm�¯s�sK�×qL¦X/yK´k

V¾��´­�¶/O�,V/yK�ÈW³L�X­�«L¢gK�×KqKm��ªXl­��½Kr}�³�L·��qm�×qL¦X/yK´k�¶/¡�×q´�
VyK�NhXz­�ÈXg�È·L¥�³�t½L_�È·L¥�,«Krg�È�Lk��½Kr}�� �

�¶¡�È�½Kr}�sK�È¢½�sK�×qL¦X/yK´k�,V/yK�¯?�qm�×qL¦X/yK´k�¬¢g�ÈyqrO�¶O�sL¾±
VyK�¶O´�l­���s´/²·�³�¶/X�r¥�qKr/��×qL¦X/yK´kmq´­�¶/¡�V/yK�È/±s�¶O´�l­�sK�q´�²­

V/yK�µn¾~¢±�Vym�¯s�¯?�LO�]K³msK�Nª��sK�§³K�qL¦XyK´k���¶ªJ/z­�È�½Kr/}�°¾/²c�qm
È­�×r¦½m�mr­�L½?�¶¡�VyK�°½K�L½�n²¡�×qL¦XyK´k�¯s�°½K�sK�n±K´W�¶±���¶/¢²½K�¶O�¶_´W�LO

�VyK�°¢®­�mqKm�Kq�]K³msK��½Kr}�¶¡�È±s�L½�rXkm�r·�0Å´®�­�³�,VyK�¶OÆXP­�¶ªJz­�°½K
°}³q�,n}LO�¶X}Km�qL¦XyK´k�°½n²c�È­�V¾®·K�¶O´�l­�sK�×qL¦XyK´k�¬¢g�¯n}�nOL½��

§ÅnXyK�³�UL½r�±�°¾¾PW�³�¶¾­L­K�È¸���NX¡�ÈyqrO�LO�qLX}´±�°½K�LS�È/S�qm�¯L±?�×L·�j/y
VyK�¶ªJz­�°½K�¶O�� �

ʵ˨
ŔŒŞĤŞÏ˨ ˨
È­�¯L/~±�¶�¾/}�È\½n/g�N/X¡�È/yqrO�,¶O´�l­�sK�×qL¦XyK´k�¶ªJz­�µqLOqm��b¾/·�n/·m

�n/²c�L/¸²W�³�µn/~±�¨/�±�¶�¾}��½r��sK�¶O´�l­�×qL¦XyK´k�LO�¶�OKq�qm�ÈX½K³q�³�Z½ng
mqKm�m´/_³�¶ªJ/z­�°/½K�µqL/Oqm�¶/­L���½r��sK�V½K³q���³�°¾�³n/��n/²±L­�«n/�X­�×L/¸��

°OK�°OK�³�n¾²_�¶X�¦±�È²ly�¶ªJz­�°½K�µqLOqm�t¾±�¨¾����j¾}�qLO�°¾©³K�¯L­n�X­�¯L¾­�sK�³�n±K
�VyK�µmr¡�er�­�Kq�¶ªJz­�°½K�m´k�MLX¡�qm�Èy´���,È/y´��j¾/}����]�,�����,�������qm

�³�×qL¦X/yK´k�¯´/c�È­L/��Z/gLP­�qL²¡�qm�×mn�X­�UÅL�­�qm�ZhO�°½K�r�Lg�r��
VyK�µn}�er�­�×mt­L±�� �
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�×KrOL²O�×n¾y�,¶±´®±½Èª��È~½³qm�³�È��mLO?��������¶©L�­�qm��È�´/�g�³�È¸���ÈyqrO
¯Kr/½K�È±n/­��´/�g�³�¶/z®k�N·Kp/­�µL¥n½m�sK�×mt­L±���/ªXl­�«L/¢gK�È/yqrO�¶/O�,

�¶/O�,r/k?�qm�³�r¦½n/¢½�¶/O�L·mt­L±�µL¦±�¬¢g�,×qL¦XyK´k��K´±K�¬¢g�¶ª®_�sK�×mt­L±
¶XkKmrS�×r¦½m�mt­L±�sK�×qL¦XyK´k�¬¢g�±Kn���È©L/®_K�er��LO�µn²z½´±�,r¾kK�V®z��qm

È­�¶/`¾X±�L¸���×´y�sK�¯?�¨½Åm�³�¶ªJz­�¬¢g��¶ªJ/z­�°/½K�¬/¢g�qm�§´/��³m�¶/¡�mr/¾¥
mqKm�m´_³��V­rg�¶O�§´��³�,V·Kr¡�¶O�§´��� �
�È�¾Oq��������¶©L�­�qm�È­Æ/yK�¶/z®k�N·Kp/­�¶���qm�×qL¦XyK´k�È�¾P�W�ÈyqrO��,

yK´k�r¦½m�«L¢gK�sK�ZhO�qL²¡�qm¶O�,×qL¦X��sK�×qL¦X/yK´k�¬/¢g�µqLOqm�È©L®_K�q´�
È­�Z/hO�×r/¦½m�mt­L±�n/²¡���V/·Kr¡�³�V/­rg�§´/��³m�Kq�¶�¾/}�×L/¸���§K´/�K�t/¾±�³K

È­�n±Km��¶/O�t/¾±�r/¦½m�UÅL/�­�qm�×r¦½m�mt­L±�sK�×qL¦XyK´k�¬¢g��qm�³�È©L/®_K�q´�
�¨/¾P��sK�ÈWÅL/�­�-V/yK�µn/}�er/�­�×qL¦X/yK´k�r/¦½m�«L/¢gK�qL²¡�L¦X/yK´k�sK�×q

È­ÆyK�N·Kp­�¶���µL¥n½m�fX��³�È��©� Þ6ÉKnyK�¶X}´±�,��È±L/Or�� Þ6ÉK��������³��×qL¦X/yK´k
�´�g�³�¶���qm���×mKn�­�×n¸­n®h­�¶X}´±�������� �

�r/¦½m�qL/²¡�qm�×r/¦½m�mt­L±�sK�×qL¦XyK´k�È©L®_K�³�µLW´¡�ÈyqrO�¶O�UÅL�­�°½K
¬·�ZgLP­�¶XkKmrS�µn/��qm�×qL¦XyK´k�¯´c�¨/½Åm�³�n/±K�«n/��L/½�³�V/­rg��Kq�V­rg

È­�V�¾�g�qm�³�µmKn±�qKr��ÈyqrO�³�n�±�mq´­��°/½K�sK�µL/W´¡�È/}qKt¥�L/¸²W�V/�¥�¯K´W
¶X//}Km��´//�´­�n±K���0Å³K�¶//¡Krc�,V//yK�µm´//O���L//±�t//¾±�L//¸±?�{qKt//¥�°¾//®·�¶//cr¥

�V/©Lg�¶/y�°/½K�sK�È/¢½�×mt­L/±�V©Lg�¶¡�VyK�¬z��¶y�×KqKm�¶O´�l­�sK�×qL¦XyK´k
LOqm�°¾²d®·�³�VyK�°/½K�qm�¶/¡�mqKm�m´/_³�§´/��qL¸c�×r¦½m�mt­L±�sK�×qL¦XyK´k�µq

µmr¡�µn²zO�§´��³m�r¡o�¶O�����UÅL�­�n±K�� �
�,¯?��/ªXl­�«Lz�K�qm�¶O´�l­�sK�×qL¦XyK´k�¬¢g�¶ªJz­�rO�t¡r®W�LO�r�Lg�qLX}´±

¶O´�l­�È²�½��µmKm�È/ªP��qL¦X/yK´k�¶/O�V/P\­�MK´/_�¶¡�×K�×mt­L/±�¶/O´�l­�,��¶/¡�×K
K´k�¶O�ÈOK´_¶O´�l­�°¾²d®·�³�µmKn±�m´k�ÈªP��qL¦Xy��¶/O�,V/yK�µmKm�mq�MK´/_�¶¡�×K

È­�L¸���§K´�K��¾�m�ÈyqrO�¨¾©m�È/¸���È/yqrO�³�n�±�LO�³�msKmrS��,§K´/�K�sK�«Kn/¡r·�×L/·
°}³q�qm�È�y�mqKm�Kq�¶ªJz­�qm�MK´��¬¢g�¯n}���L/O�qLX/}´±�°/½K�¶/¡�V/yK�r/¡o�¨OL�
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È�¾//�´W�{³q�O�¯?�N//©L�­�×q³?mr//¥�³�,È//ª¾ªhW¶�¶//±LlOLX¡�Uq´//����OL//²­�sK�³�×K
¶±L½Kq�³�M´X¢­�VyK�×K�� �

ʶ˨
ŌŘŖŀŎ˨ŏʭáÙùŗ˨äğʭŒģ˨ ˨
ʶ	ʴ˨
˨ãęʭâĄğùŘē˕Ŕþİēˑ˔ 

¶O�ÈyqL��UL¾OmK�qm�×qL¦XyK´k�¯s�×L²�­�V/�¥�°¾²d®·�³�°XyK´k��L/½�¯s�L/O�¯mr¡´¥³
�]K³msK�×KrO�×rXkm�VyK��,n¾®��������,�������¬½r/¡�¯?r/��qm�>L/z²©K�º/P�k��¶/O��×L²�­

yK´k�VyK�¯s�sK�×qL¦X��,µr�O�������¶~½q�sK�¶P�k�N�k��¶O�VPh��×L²�­��³m�°¾/O�¯mr¡
�VyK�r�±�°OK��,wqL�����]�,�����,�������×qL¦X/yK´k�¶/O�r/¥K�¶/P�k���¯Kn/O�,µn/}��Æ/�K

È­�VPh/��]K³msK�r­K�µqLOqm�¯s�LO�qL¦XyK´k�¶¡�VyK�V¸_��n/²¡�,È½L/P�LP�����]�,���,

���������k�V�©�NX¡�qm�¶P�¶O�>Lk�rz¡��¶O�³�«´/�� /½�sK�¯s� ½�×qL¦XyK´k�×L²�­�
�VyK�«´��¯?�sK�]K³msK�Nª��ÈO�,Èy´­�]�,LW����,������ �

µmr¡�¯L/¾O�È/�ªXl­�UKr/¾P�W�³�UL/®ª¡�L/O�Kq�¶P�k�×L²�­�,È¸���eÆ��K�qm��sK�-n/±K
�¶ª®_�µAr®©K� 4N3ª 3�����,È¡r¡����]�,������,����,�L/ <̧¾© 3³�³A�L¸/ 5z�3±�°/5­�º 3_³ 8t©K� 4N3ª 3�����n¾¸/}

�,È±L[����]�,�����,�����,��n/3�³�L 5̧ O�L 8̧¾©³� 5¹Ar 3®©K� 4«Æ�E³�º3²8¾� 9­� 2¹3K 3r­FO�5]K³ <t©K�È5��º3P� 8r©K� 4qL¸�E
L 5̧ª·A� 5º 3� 5yK 5́ O�³A� 5N5�Ll©K�°5­� 0¹ 3r 5}L4 P­� 4«Æ�ÃK�Kp·� 9¬5X4 ½����,Èª¾gs����]�,�����,��������V/�m�LO

È­�°}³q�¶P� 5k�È¸���³�×´�©�È±L�­�qm��sK�È/¢½�¶/O�µqL}K�V�¾�g�qm�È±L�­�°½K�¶®·�m´}
¶­n�­�¶¡�mqKm�È�r��«´yq��L/O�]K³msK�¶O�¨½L®W�qL¸�K�mr­�¯?�qm�³�VyK�]K³msK�×KrO�×K

È­�¯s�n²¡�� �

ʶ	ʵ˨
ŔýŘİĔŎ 

b¾·�µqL}K�¶O´�l­�×L²�­�¶O�V�©�³�È¸���NX¡�sK�«Kn¡�µmr¢±�×K�n±K�¶/O�¶/_´W�L/O�L/­K�,
¶//O�,V//yK�§´//��­�¯s³�qm�³�µn//}�¶//X�r¥�N//�k�¶//~½q�sK�¶//O´�l­�¶//¢²½K��¯s�×L²�­

×qL¦XyK´k�VyK�µn}��È­�Kq�L²�­�°½K��N/X¡�qm�¶O´�l­�µqLOqm�L¸���«Æ¡�×K´h��sK�¯K´W
�mq³?�Vym�¶O�t¾±�È¸����,×t½rPW����]�,�����,�������m´/k�qL¦X/yK´k�¶/O�¯s�¶/c�°½KrOL/²O
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n·m�VP\­�MK´_��,n/·m�È/�²­�MK´/_�L/½�n/·n±�ÈOK´/_�¶c�³�,m´}�³K�mt­L±�0LgÆ��K�³
È­��n��³K�rO�¶O´�l­�¯K´²��n²¡�� �

ʶ	ʶ˨
ãĕĜŎʭő˨ ˨

�×KrO�,¯Kr½K��´�g�|±Km�qmm´/_³�¶ªgr­�³m�V¾_³s�¶�ª��×qKr�rO�mqKm�����×qL¦X/yK´k�
���×mt­L±�¯Kq³m��¶ª�L��,mKm�VP\­�MK´_�¯s�³�n}���K³�§´P�mq´­�×qL¦XyK´k�¶d±L²c�

�¯L¾­�È±L­s�È�r}�n���×Kr_K�³�×qL¦XyK´kÈ­�×mt­L±�Kq�n²½´¥���,mL/­Km��/�h­�������,�����
«Kt©K�È�´�g��Lh©�sK�¯Kq³m�°½K��Vz¾±�q³?��,È­L­K�����,��������qm��È/�Lk�eÆ�/�K�¶��

V//hW�,×r//¦½m�mt­L//±�sK�×qL¦X//yK´k�Z//hO�³�,µn//~±��//�³�µq³m�°//½K�×Kr//O��¯K´²�
�¶O´�l­�sK�×qL¦XyK´k�¶¡�×K�µmKm�VP\­�MK´_���V/yK�µn}�er�­��,×rIL/g����]�,����,

��������µuK³�sK�t¾±��OL²­�sK�ÈkrO�qm�³�ML`®©K�ºP� 5k���×qL¦X/yK´k�¶/O�¶¡�µn}�µmL�XyK
�mqKm�µqL}K�µn}�mt­L±�0LgÆ��K�³�¶X�r¥�Kq�VP\­�MK´_�¶¡�ÈO�,×qK³tPy���h­�]�,LW����,����� �

ʷ˨
ěù˨ãęʭâĄğùŘē˨ōÞď˨˫ęʭýęĕ˨ʭŖńĿ˨˫ʭáĖŰĕ˨ŔýŘİĔŎ 

«r/¡K�rP­L/¾S�sK�Z½n/g� /½�¶O´�l­�sK�×qL¦XyK´k�µqLOqmŅ��¯?�qm�¶/¡�mqKm�m´/_³
rP­L¾SŅ�È­�È/¸±�qmKr/O�¶O´�l­�×qL¦XyK´k�sK�n/²¡����º/P�k�È/ª��¬¡n/gA�N/�l½�Å
¶¾kA�b¾·�-��n/²¢±�×qL¦X/yK´k�µmr¡�×qL¦XyK´k�{qmKrO�¶¡�×mq´­�sK�x¡��,×q´OL/~¾±

����]�,����,����e�,�����¯L®·�V/yK��¾���V½K³q�°½K�n²y�,V�¥�¬¾·K´k�0Kn�O�¶¡�q´���
È­�r//PX�­�Kq�Z½n//g�°//½K�¶//¡�È½L//¸����°IKr//��³�«L//��¨//½Åm�°X�r//¥r�±qm�L//O�,n//²±Km� �

rP­L//¾S�µr¾//y�sK�r/¦½mŅ�È­�È�/y���½Kr//}�qm�Kq�¶//O´�l­�sK�×qL¦X/yK´k�«L//¢gK�n//²²¡
n±q³?�Vym�¶O��ªXl­��Z/hO�mq´/­�È±L/­s�¶/O´�l­�sK�×qL¦X/yK´k�¬¢g���ÆX/kK�³� �

È­�qKr//���L//¸���¶//®·�n//}LP±�¯L®ª//z­�r//¥K�³�,n//}LO�¯L®ª//z­�§³K�qL¦X//yK´k�¶//¡�mr//¾¥� �
�L�WK�¶O´�l­�sK�×qL¦XyK´k�¶¡�n±qKm�r�±��t½L/_�VyK�È­o�r�L¡�|©³K�qL¦XyK´k�¶¡�×K

¨¾©m�³m�¶O�-VyK� 

�©K��V/yK�qmKr/O�¶/O´�l­�sK�×qL¦X/yK´k�sK�È/¸±�¶O��Xl­�×´P±�Z½ng���¯Kr�L/¡
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�¯KqmKrO�È­oÈ®±�M´zh­�¯L±L®ªz­�È®±�È­o�¯Kr�L¡�¨­L}�È¸±�°½K�¶`¾X±�qm�,n±´}�m´}�
��,×rILg����]�,������,������ �

M��sK´`©Kº©L�K���r/¦­�,V/yK�t½L/_�È/z¡�r/·�sK�×qL¦X/yK´k�¶¡�VyK�°½K�rO�¨�K
n}LO�¯?�V­rg�rO�Èª¾©m�¶¢²½K���r/O�È/ª¾©m�¬/·�È/­o�r�L/¡�mt­L/±�sK�×qL¦X/yK´k�µqLOqm

½KrOL²O�,Vz¾±�V­rg×qL¦XyK´k�°¾²c�°��VyK�t½L_�×K��,×rILg����]�,������,������� �
�,µn/}��/�K³�È/­o�r�L/¡�×qL¦X/yK´k�mq´/­�¶/¡�È/±s�sK�×qL¦X/yK´k�¬¢g�°½KrOL²O� �

�,VyK�t½L_�0L�ª�­,m´/O�¯L®ª/z­�§³K�qL¦X/yK´k�r¥K�L­K��Kq�V/©Lg�n/²c�Uq´/��°/½K�qm
È­��-mr¡�q´�W�¯K´WÈ­�qKr��×mr­�×qL¦XyK´k�mq´­�¶¡�È±s�r/¾¥�MK´/_�mr/­�¶/O�L/½�,m

È­�M´zh­�³K�mt­L±�Uq´��°½K�qm�¶¡�µmKm�VP\­��L/½�mq�r/O�È/²P­�ÈOK´/_�s´/²·�L½�,m´}
�¬/¢g�mqK´/­�°/½K�sK�«Kn/¡�r·�qm�×qL¦XyK´k�¶¡�VyK�µmKm�mq�MK´_�L½�³�,µmKn±�§´P�

mqKm�È�Lk�� �

ʷ	ʴ˨
˨˫ĕùĖő˨äŋþŃ˨ęʭâĄğùŘē˨Ŕý˨äýùŘċ˨ěŘŒŕ˨ŔÝ˨äőě˨ěù˨ãęʭâĄğùŘē˨ ˨

¶¡�È±s�LO�µqLOqm�VyK�q´�X­��r��³m�,µmKn±�MK´_�m´k�ÈªP��qL¦XyK´k�¶O�s´²·�� �
§³K��r���VyK�¶X�r¦±�¶�OKq�°½K�qm�È®¾®�W�¯s�s´²·���°¾/²c�sK�×qL¦XyK´k�¬¢g

×qL¦XyK´k�°¾²c�n±n�X�­�ÈkrO�-VyK�È�ÆXkK�È±s��V/yK�t½L_�×K��,×rIL/g����]�,����,

�������È­�µ³r¢­�Kq�¯?�ÈkrO�³��n²±Km��,mKn�­�¨�L�����]�,�����,����,È±L[�n¾¸}�-����]�,���,

������,È½LP�LP��-����]�,������,�������NgL��f½r�W��P�ƔťɔƄb¾·�,��¨/IL��L/¸���sK�«Kn¡
×qL¦XyK´k�°¾²c�¬½rhW�¶O��n²Xz¾±�×K��,È½LP�LP�����]�,������,������ �

VyK�×´P±�Z½ng�,n²Xz·�V·Kr¡�¶O�¨IL��¶¡�È±Lz¡�¨¾©m����/ª�­�Z½n/g�°/½K�r·L�
³�VyK�×qL¦XyK´k�°¾²c�sK�È¸±�¨­L}�È­�¬·�×K��V/½K³q�°/½K�n²/y�¶/¡L`±?�sK�L­K�,m´}

µmKm�V·Kr¡�¶O�¬¢g�,VyK��¾����n±K��,È½LP�LP�����]�,������,�������n/²±L­�t¾±�ÈkrO�¶XP©K
¶O�¶±�È±L[�n¾¸}�¶/O�¶¢ªO�,n²y�����r�Lk��°/½K�qm�,×´/P±�Z½n/g�sK�L/¸����Kr/�K�r�Lk

µmKm�V·Kr¡�¶O�×Aq�mq´­��n±K��,È±L[�n¾¸}����]�,��,��������� �
×qL¦X//yK´k�°¾//²c�sK´//_�¶//O�¨//IL��¶//¡�È½L//¸����¨h©Kº©L//�K�Kq�¯?�¨//¾©m�,n²X//z·�×K

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


ʴʸ˨ ˨

 

www.jf.isca.ac.ir 

yq
rO

È�
qL¦

Xy
Ḱk
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È­�¨OL��¨¾©m�,¨�K�°½K�¨OL�­�qm�¶¡Krc�-n²±Km��mqKn/±�m´/_³�V­rg�×KrO�È½L²X�K��,È/¡r¡

����]�,������,����� �
«³m��r���¶O�¯s�¶¢²½K�LO��sK�L/­K�,µmKn/±�V/P\­�MK´/_�f½r��q´��³K�qL/X�q�³�UÅL/g

V/yK�È/�Kq��l/}�°½K�LO�]K³msK�¶O�¶¡�VyK��l~­���sK�×qL¦X/yK´k�¬/¢g�µqL/Oqm
È­�t½L/_�Kq�È/±s�°¾²c�sK�×qL¦XyK´k�Èy´��j¾}�-mqKm�m´_³�r�±�³m�È±s�°¾²c��,n/±Km

V//yK�µn//­?�V//½K³q�qm�¶//¡Krc���x¾//��V//²O�¶//®�L��sK�¶//½³L�­�³�¬¸_´//OK�¶//¡�È­L//¦²·
��s´²·�³�n±m´O�µmr¡�×qL¦XyK´krP­L¾S�,m´O�µmKn±�MK´_�¶®�LŅ��¶­L/yK�L/O�m´/­r��³K�¶O

�°¡�]K³msK��,È/y´��j¾}����]�,�����,������rP­L/¾S�¨/®��°/½K�°½KrOL/²OŅ��r/O�È/�¾�lW
È­�×´P±�È¸±��Æ�K�n}LO�� �

È­�¯L¾O�¶±´¦²½K�Kq�sK´_�¨¾©m�ÈkrO�n²²¡��È®±�¨/�LO�Kq�×t¾c�«³m�×qL¦XyK´k��n/²¡
�ÈO�,Èªg�¶­Æ��]�,LW����,�������L/½�³�¶�ª��§³K�×qL¦XyK´k�LO�¶¡�VyK�°½K�¯L}q´�²­�0ÅL®XgK

m´}�¨�LO�«³m�×qL¦XyK´k�LO�LW�µn~±�mL`½K�V¾_³s���V/­rg�¶/O�n/�X�­�¶/¡�È±L/z¡�L/­K
×qL¦XyK´k�°¾²c�È­�mL²XyK�×´P±�Z½ng�r·L��¶O�,n²Xz·�×K��×´/P±�Z½n/g�¶¡Krc�-n²²¡

È­�¬·�×qL¦XyK´k��´±�°½K�¨­L}�³�VyK��ª�­��m´}�È¡r¡�,����]�,������,���,È±L/[�n¾¸}�-

����]�,�����,������ �

ʷ	ʵ˨
˫ĕùĕ˨ĕę˨ûùŘċ˨ŉŗù˨ęʭâĄğùŘē˨Ŕý˨ŔÝ˨äőě˨ěù˨ãęʭâĄğùŘē˨ ˨

�¶/±�L/¸����L/®_K�¶/O�,µmKm�È�²­�MK´_�m´k�§³K�qL¦XyK´k�¶O�¶¡�È±s�sK�×qL¦XyK´k
�VyK�«Krg�¶±�³�µ³r¢­��,È±L[�n¾¸}����]�,�����,����,Èª­L��-����]�,�����,������/¸²W�È/ª¾©m�L

×qL¦XyK´k�°¾²c�sK´_�×KrO�¶¡��V/yK��L/®_K�,µn}�µmq³?�×K��,È±L/[�n¾¸/}����]�,�����,

����,Èª­L��-����]�,�����,������ �

ʷ	ʶ˨
ãĚâŰĕ˨ĕĜŎʭő˨ěù˨ãęʭâĄğùŘē˨ ˨

È­�qKr��È�l}�×qL¦XyK´k�mq´­�¶¡�È±s�È­�VP\­�MK´_�³K�¶O�³�mr¾¥��0L/�r��,n/·m
È­�³K�mt­L±�m´}��¨·K�×L®ª��¶®·�Uq´��°½K�qm��°¾/²c�sK�×qL¦X/yK´k�V/­rg�rO�V²y
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�L�WK�È±s��n±qKm�r�±�°OK�ÈO�,×r/�­�¬¾/`±�]�,L/W����,����,×mq³L/­�-����]�,�����,�������¯L/¾­�qm
k�°¾²c�¬¢g�,¶�¾}�×L®ª���l/~­�È/¸���NX¡�ÈyqrO�LO�¶¡�VyK�È�ÆXkK�×qL¦XyK´

È­�m´}��mqKm�m´_³�r�±�qL¸c�¶�OKq�°½K�qm�� �

ʸ˨
ãĚâŰĕ˨ĕĜŎʭő˨ěù˨ãęʭâĄğùŘē˨ĂŎĚď 

¨OL��¯K´//XO�n½L//}�¶//_´W�µn//��×Aq�Kq�r//�±�°½rW��°¾//²c�¶//¡�V//z±Km�¶�¾//}�×L//¸���sK�×K
×qL¦XyK´k�È­�«Krg�Kq�×K�n²±Km��/¸��¶/O�¶/_´W�LO�n±n�X�­�¯L¸¾���°½K�³�×´/P±�V/½K³q�q´

¶//©mK��r//¦½m�×K�¶O�¶//¡�V//kKmrS�¬¾·K´//k�L//¸±?�¶//O�¨//��­�Uq´//���sK�×qL¦X//yK´k�,
¶O´�l­��VyK�«Krg�µmKm�VP\­�MK´_�m´k�qL¦XyK´k�¶O�¶¡�×K��,È/y´��j¾}����]�,�����,

���ÈO�,§³K�n¾¸}�-�]�,LW����,������È­�°}³q�L­n��È¸���NX¡�ÈyqrO�LO��°/½K�qLO�°¾©³K�¶¡�m´}
¡�qm��´�´­VyK�µn}�er�­�Èy´��j¾}�MLX�� �

È­�¨¢}�°·o�qm�ÈWÅKDy�,Nª�­�°½K�¶O�¶_´W�LO�È­�L/¸±?�¶/O�j/yLS�¶/¡�mr/¾¥��n/±K´W
µKq��×L¸���Krc�¶¡�VyK�°½K�UÅKDy�¶ª®_�sK�-n}LO�¶�OKq�°½K�qm�¨ILz­�sK�×qL¾zO�×L~¥

¬·�³�¨P��¶XkKmrT±��´�´­�°½K�¶O�Èy´��j¾}�µq³m�J/z­�¶/¡�V/yK�¨¾©m�°½K�¶O�L½?�.n±K�¶ª
¶O´�l­�sK�×qL¦XyK´k�V­rg��¶�¾/}�UKt/¢Wr­�³�UL¾¸½n/O�sK�,µmKm�VP\­�MK´_�¶¡�×K
¶O�Èy´��j¾}�¶¢²½K�L½�.VyK�¨·K�×L/®ª��×K´X��¶O�¶_´W�r�Lk��mqK³�L/¸±?�¨/½Åm�³�V²/y

�V/­rg�¶O�¨IL��µq³m�¯?�×L¸���¶¾�O�³�µn}�qmL��¯L~½K�sK�����K´X��°½K�³�µn}�ZhO�°½K
µm´P±�¯?�.n±K� �

qm�¨­BW�LO��³�V/yK�µm´/O�È­Æ/yK�¶�­L_�¶OÆXP­�¶ªJz­�¶¢²½K�¶O�¶_´W�LO�³�UÅKDy�°½K
�r/¥K�,¶X/}Km�qL¦X/yK´k�°½n/²c�,¶X/}Km�Kq�]K³msK��½Kr/}�¶/¡�×rXkm�L½�¯s�r·�0Å´®�­
�³�¶ªJ/z­�°/½K�¬/¢g�µqL/Oqm�n/½LO�VyK�µm´O�V­rg�¬¢g�¶O´�l­�sK�×qL¦XyK´k�µqLOqm

ZhO�¯?�È/½Krc�È­�«L/`±K�È®½n//��N/X¡�qm�È½L/·�¯L//®·�-n/}��È//¸���N/X¡�qm�¶/¡�q´�
¨·K�ZhO�°¾²c�n·L}�V²y�È©Lgqm�,¬¾Xz·�È½L·�°OK�,�³n/��j¾/}�¶/¡�°OK�,¨/¾����,n/¾²_

³�n¾�­�j¾}����µqL}K�b¾·�¶X}Kn±��´�´­�°½K�¶O�×K�n±K�� �
�r�/~­�¶/¡�V/yK�µm´®²±�n�±�³�µmr¡�¨�±�Kq�j¾}�§´��Èªg�¶­Æ��,Èy´��j¾}�sK�n�O
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�VyK�V­rg�LO�V��K´­�¶O��¶­Æ�ÈO�,Èªg�,LW�]�,����������§³K�n¾¸/}�,³m�°/½K�rO�µ³Æ���n¾¸/}

ÈO�,§³K�]�,LW����,������¯L����L`}�°O�n®h­�³��,È/ªg����]�,�����,����¬½rhW�¶/O�¨/IL��n/±K��
�V/yK�¬½r/hW�¶O�¨½L®X­��qKn­�NgL���,Èª­L/�����]�,����,�������ƁƨƒťƲƾƹŤ�΄ƽťƨŶ��¬/·

«n��¶_³�³�¬½rhW�¶_³�¶cr¥�È­�r¡o�Kq�¬½rhW�È­�r�±�¶O�È©³�,n²¡��¶/O�§´/��¶/©mK�n/yq
È­�¯L¾O�×rX~¾O�U´��LO�Kq�¬½rhW��n/²¡��,È/¡r¡����]�,������,������t/¾±�×qmL/±�§´/��¶/XP©K

�µ³r/¢­�×r/¦½m�mt­L/±�sK�×qL¦X/yK´k�¶/¡�Uq´/��°½nO�-VyK�¨¾��W�¶¡�mqKm�m´_³
´k�°½K�¶¡�ÈWq´��qm�r¦­�,VyK�m´/}�È²®/}m�mL/`½K�L/½�³�°­D/­�>Kp½K�Z�LO�×qL¦XyK

VyK�«Krg�Uq´��°½K�qm�¶¡����L/½q�NgL/��³�ÇqK³tP/y�«´gr­�,¨¾��W�¶O�¯ÆIL��sK
�n²Xz·��,È½LP�LP�����]�,������,���ÈO�,×qK³tPy���h­�-�]�,LW����,������ �

ʹ˨
ãĚâŰĕ˨ĕĜŎʭő˨ěù˨ãęʭâĄğùŘē˨ōÞď˨ęĕ˨ʭŖńĿ˨˛Űťĕ˨äğęĚý˨ ˨
�K�rOL²O�¶¡�L`±?�sK�,V/yK�t½L/_�mqKn/±�]K³msK��±L/­�¶¡�È±s�r·�sK�×qL¦XyK´k�,¨h©Kº©L

�V/ym�¨/�K�°/½K�sK�¯K´/XO�LW�n²}LO�¶X}Km�È®¢hXz­�³�È�L¡�¨½Åm�V­rg�¶O�¯ÆIL��n½LO
mKm�V­rg�¶O�¬¢g�³�V}KmrO���L/¸±?�¨/¾ªhW�³�V/­rg�¨/½Åm�È/yqrO�¶/O�V®z��°½K�qm

È­�¬½sKmrS�� �

ʹ	ʴ˨
ĕ˨ĕĜŎʭő˨ěù˨ãęʭâĄğùŘē˨ĂŎĚď˨˛ŰťĕãĚâŰ˨ ˨

È­�°/}³q�È¸����OL²­�ÈyqrO�LO��°¾/²c�V/­rg�×Kr/O�¶/¡�È/ª¾©m�°½r/X®¸­�¶/¡�m´/}
È­�µmq³?�×qL¦XyK´k�È­�³�VyK�×´P±�È¸±�,n}��°/½K�qm��L/k�¨/¾©m�L/¸²W�V/�¥�¯K´/W

�L/¸±?�¶/O�V/­rg�¶/O�¯ÆIL/��¶/¡�n²Xz·�«L��Èª½Åm�,r¦½m�¨½Åm�³�VyK�¨¾©m�°¾®·�¶�OKq
µmr¡�µqL}K��n±K��,È±L[�n¾¸}����]�,�����,���ÈO�,È�`±�-�]�,LW�����,������ �

ʹ	˨ʴ	ʴ˨
˨ãŘþő˨ĂŰùŗę˨˨

rP­L/¾S�Z½n/g�,×r¦½m�mt­L±�sK�×qL¦XyK´k�V­rg�×KrO�È��©�¨¾©m�L¸²WŅ�V/yK��
�¶/¾kA�º/P�k�Èª��¬¡ngA�N�l½�Å��-b¾/·��×qL¦X/yK´k�{qmKr/O�¶/¡�×mq´/­�sK�x¡
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n²¢±�×qL¦XyK´k�,µmr¡����,×q´OL~¾±����]�,����,����e�,����� �
ÅnXyK�qm�-V/yK�×n²/y�Z/hO�§³K�¶X¢±�,mr¡�¶_´W�¶X¢±�³m�¶O�n½LO�,Z½ng�°½K�¶O�§

¯L®·�Z½ng�°½K�¨·K��OL²­�r\¡K�qm�,n­?�n·K´k�n²y�ÈyqrO�qm�¶¡�q´���µn/}�¨/�±�V²/y
µmr¡�¨�±�Kq�Z½ng�°½K�MLX¡�³m�����¶�¾}�È\½ng��OL²­�sK�L­K�,VyK�n/±K���ML/X¡�ͳƹŤǈƨƢ

ͳƹťţƺƹŤ�ÈOK�°²y�sK�Kq�Z½ng�°½K�¨�±�m³Km��MLX¡�³�µmr¡ƻʮƊʭŤ�ƼŢťƢƀ��n²/y�¯³n/O�Kq�¯?
�V///yK�µmq³?�°OK�ÈOK��,q´///¸®_����]�,�����,����,È///Or�®©K�¯L///®�²©K�È///�L��-����]�,�����,�����-

¨·K��½r��sK�Z½ng�°½K�Èª�K��½r��°½KrOL²O�VyK�V²y�� �
¶O�¶�¾}�×L¸���rX~¾O�¨·K��½r��sK�Z½ng�¶¢²½K�¨¾©m��Kq�¯?�¶O�§ÅnXyK�,µn}�¨�±�V²y

¶Xz±Kn±�f¾h���n±K��,×n²·�¨�L�����]�,�����,��ÈO�,È�`±�-�]�,LW�����,���ÈO�,×qK³tP/y���h­�-��,L/W

]����,���,È±L[�n¾¸}�-����]�,�����,����,×rILg�-����]�,������,�������qm�t/¾±��IKn/g�NgL�
½KÈ­�¶�OKq�°�n½´¥��È­�¨¢/~­�qL¡�m´O�Vyqm�¯mKm�K´X��¶­L��UL½K³q�wLyK�rO�r¥K��n/}
�ÈO�,È±KrhO�]�,LW�����,�������Z½n/g�°/½K�n²/y���/��¶/O�µqL/}K�sK�x/S�¬/·�×n/²·�¨�L�

È­�n½´¥����qm�,n²X/z·�°²y�¶©mK�qm�f­LzW�¶O�¨IL��ULPhXz­�qm�ÇqL¾zO�¶¡�q´�±L®·�r¥K
½´}�f­LzW�¶O�¨IL��¬·�UL·³r¢­È­�V½K³q�°½K�LO�,¬��VOL[�Kq�V·Kr¡�¯K´Wr/¡m��±L/`±s,È�

yn¾�y´­È�P}×r¾,�����,�]����� �
È­�³�VyK�n²y�����¯KrP_�¶O�¨IL��mL­Km���h­�L­K�n½´¥����«´/®��¶/¢²½K�¶/O�¶_´W�LO

V·Kr¡�¶/O�¨/IL��¶¡�L¸±?�¶c�³�n²Xz·�V­rg�¶O�¨IL��¶¡�È±Lz¡�¶c�,¶�¾}�×L¸����¶/O�,n/±K
µmr¡�mL²XyK�Z½ng�°½K�n±KÈ­�¯Kr/P_�¯?�n²y�����,�´/}m����,mL/­Km��/�h­�������,������L/O

V�m�È­�r�±�¶O�n²Xz·�V·Kr¡�¶O�¨IL��¶¡�È½L¸���×Aq�qm�r�±��mL/­Km��/�h­�§ÅnXyK�nyq
µmr¡�µqL/}K�n²y�����¶O�,V·Kr¡�¶O�¯ÆIL��r\¡K�¶¡Krc�,Vz¾±�«LW��f¾h/��Kq�¯?�³�n/±K

¶Xz±Kn±�¶O�L½�³�n±K�¶O�L½�³�f­LzW�r�Lk�K�r�Lkµn}�V·Kr¡�¶O�¨IL���L¾Xg��n±K��,×qK³tP/y��/�h­

ÈO�]�,LW����,���,È±L[�n¾¸}�-����]�,�����,������ �
È­�r�±�¶O�«n��L½�Vh��µqLOqm�r�±qL¸�K�×KrO�nyq��r/X¸O�V½K³q�°½K�¶O�mL®X�K�Vh�

mr¾¥�qKr��ÈyqrOmq´­�¯?�n²y�KnXOK�VyK��� �
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ʹ	ʴ	ʴ	˨ʴ˨
ãŘþő˨ĆŰĖď˨ãĖŒğ˨äğęĚý˨ ˨

V/yK�µn/}�¨/�±�¶/­L���½r��sK�L¸²W�Z½ng�°½K�¶¡�n}�µqL}K�0ÆP����¶/O�|/lO�°/½K�qm
¨·K�rPX�­�MLX¡�³m�qm�V½K³q�×n²y�ÈyqrO�È­�¬ªz­�³�×qLlO�eLh��,V²y�¬½sKmrS��� �
VyK�°¾²c�¬ªz­�f¾h��qm�Z½ng�n²y���� 4°/7 O� 5 Þ6ÉK� 4n/7 P 3��L/3± 3r3P 7k3A�, 5r5·L/ 8�©K�´/4 O 3A�¼5²3[ 8n/ 3g³

�8ª©K� 5° 3��, 2N7· 3³� 3�5®/ 3y�4¶/8± 3A�, 3º/ 3yL 3® 5}� 5°/7 O� 5° 3® 7g 8r©K� 5n7 P 3�� 7° 3��, 2N¾5P 3g�¼5O 3A� 5°7 O� 3n½ 5t3½� 7° 3��, 5µ 5r7 ¾3� 3³� 5Z7¾
�4§ 4́�3½� 5r3P7 ²5®7 ©K�È3ª 3��, 2r5­L 3�� 3°7 O� 3º3P7� 4���§L3��, 3¬8ª 3y 3³� 5¶7 ¾3ª 3��4 Þ6ÉK�È8ª 3�� 5 Þ6ÉK� 3§´ 4y 3q� 8̄ 5E����� �

�¯L¥qtO�sK�ery�°O�³r®��°O�n®gK�r·L�´OK�§L_q�mL®X�Kmq´­�³�|½´k�r���×L®ª�
¨·K��m´O�V²y��,È¢Py����]�,�����,������È¢©L­�×L¸���³�¯L[nh­�sK�×r¸��N·³�°O� Þ6ÉKnP�

�VyK�¶�[�³��,×sKq����]�,�����,�������³�¶/���qm�r�­�È¢©L­�×L®ª��sK�È®¸��n�y�°O�Z¾©
m´O�Z½ng��/yK� /©L­�sK�¶/��K�Z¾©�¶¡�VyK�¶X�¥�³K�µqLOqm�È��L}�«L­KV��,È/ª¡qs����]�,«��,

��������ÈOK�°O�n½t½�µqLOqm�V/yK�¶/�[�³�×r/�­�µn}�¶X�¥�N¾Pg���,×sKq����]�,�����,������
�V/yK�¶/�[�³�×r�­�t¾±�¶yL®}�°O�°®gr©KnP���,×t/­����]�,������,����,È±Æ�/z��-�����,�

]���,������«r¡KrP­L¾S�ÈOLh��sK�r­L��°O�ºP��Ņ�©Kr¾P¡�³�¶/¾���f¾���Kq�³K�³�VyK�¯B/~
µmr¡��¾�´W��n±K��,ÈP·o����]�,�����,������ �

¨·K�r�±�sK�n²y�°½K�¯L½³Kq�¶®·�°½KrOL²O�n²Xz·�¶�[�V²y��� �
�qmɒƄťſŨ�ŹɕŻƒ�VyK�µn­?�n²y�°½K�LO�×´P±�V½K³q���� 4°/7 OK�L3²3[ 8n/ 3g�, 3¬¾5·K 3r/7 O5E� 4°7 O� 9¼<¢ 3­

�3§L3��,2 7̂ ½ 3r 4_��� 4Y <n 3h4½�,L0�5�L3±� 4V7�5® 3y���3r 3® 4�� 3°7 OK� 8̄ 3A��4§´/4�3½� 3̄ L/3¡�,L/ 3® 4̧ 7 ² 3�� 4 Þ6ÉK� 3¼5� 3q���� 9¼/5P8²©K�È/ 3̧ 3±
�3¬8ª 3y 3³� 5¶7 ¾3ª 3��4 Þ6ÉK�È8ª 3������ �

¨·K�¯L½³Kq�¶ª®_�sK�¬¾·KrOK�°O�È¢­��³�n/¾�­�j¾/}�n/²±L­�È�¾}�×L®ª��¶¡�VyK�V²y
µmr¡�Z½n/g�¨�±�³K�sK�Èy´��j¾}��n/±K�°OK�,¶/½´OLO����]�,����,����,n/¾�­�-�������,���e�,�-�

�,Èy´��j¾}������,�����,e������,���e�,����-��r/O�È/ª¾©m�×³Kq� /½�sK�V/½K³q�¨/�±�¶/XP©K
Vz¾±�³K�V�L[³��¨·K�NX¡�qm�µmr¡�È/�r�­��mL/��³�f©L/��Kq�³K�V²y��n/±K��,×sKq�����,�

]����,������ �
f½r_�°O�t½t�©KnP��°O�Ûª®©KnP��¨·K�r�±�sK��VyK�¶­L��×L¸���sK�³�¶�[�V²y�°OK�ÈO�,n�y��,LW

]���,������°OK�N·p­�µqLOqm�¶�¾}�×L®ª��¯L¾­�qm�VyK��ÆXkK�^½r_���¶O��ÆXkK�B~²­
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È­rO�È±LXyKm�VyK�µmr¡�¨�±�È²¾ª¡�¶¡�mmr¥���¶O�È®}L·�¨���°O�¨¾�L®yK�q´X/ym��«L/­K
�mL�ņ�°OK�mt±�µqL/Oqm�È\½mL/gK�³K�sK�LW�V�q�^½r_�¶/�X­ �V/�´­�]K³msK��mr/¾¥�Kr/���

°OK�È½K³q�ULIÆ­K��¶O�^½r_V/�r¥�qKr/��«L­K�n¾½BWmq´­�,¨¾�L®yK����,È/²¾ª¡����]�,����,������
È±L¸P¸O�°OK�L½´¥�¶¡�µmr¡��LP²XyK�n¾½BW�°½K�sK�� 7̂ ½r_¶�¾/} sK�È/Xg�³�UL/�[ �µm´/O�¶�¾/}

È­�§L®XgK�³�VyK�¶¡�n·m�×n½s�¶�¾} }LO�µm´O�n�ÈO�,È±L¸P¸O����,LW������ �
V½?�ÈI´k� Þ6ÉK È­�f¾_rW�Kq�r�±�°½K�³�¶Xz±Km�m³mr­�Kq�È±L¸P¸O�r�±�°OK�¶¡�n·m��^½r_

È­�t½L/_�Kq�¶/�X­�È/©³�,µm´/O�¶­L��×L¸���sK��V/yK�¶X/z±Km�ÈO�,È½´/k�]�,L/W�����,������j¾/}
�mL/��«L­K�MLh�K�sK�Kq�³K�Èy´�ņ��¶/­L��M´/Ph­�§L/_q�sK�Kq�³K�°¾/²d®·�³�¶X/z±Km

�VyK�µmr¡�È�r�­��,Èy´�����]�,����,������ �
¨·K��OL//²­�qm�r//®��°//O�È©´//­���L//±��V//yK�µn//}��¾//�´W�Z½n//h©Kr¾\¡�³�¶//�[�V²//y

�°OK�ÈO�,r¡Lz��]�,L/W�����,������¨·K�N/X¡�qm�r®��°O� Þ6ÉKnP����¾/�´W�K´/�W�³��q³�¶/O�V²/y
�VyK�µn}��,È±Æ�z�����]�,�����,������ �

¨·K�¯L¾­�qm�t¾±�V½K³q�°½K�°½KrOL²O�mqKn/±�Èª¢/~­�n²/y�r/�±�sK�V²y���¯´®/�­�¶/XP©K
�qm�×r/¦½m�mL²yK�LO�V½K³q�°¾®·ƄťƨžƇƹŤ�ƅƨŻŨ��V/yK�µn/­?��,qKt/O����]�,«�����,����,qKt/O�-

����]�,«�����,���,qKt//O�-����]�,«�����,����,qKt//O�-����]�,«�����,�������¶//¢²½K�¶//O�¶//_´W�L//O� �
½K�¯L½³Kq�¶®·°½K�µqL/Oqm�¶�¾/}�×L/®ª��r/�±�n/½LO�,n²Xz·�È²y�Z½mLgK�°��UL/½K³q�¶/±´¥
m´}�ÈyqrO�� �

ʹ	ʴ	ʴ	˨ʵ˨
˛ŕù˨ĆŰĕʭďù˨ęʭþĄķù˨ĂŒğ˨ ˨

¶O�qL/¸�K�¶/®IK�Z½mLgK�qLPX�K�µqLOqm�¶�¾}�×L®ª��¯L¾­�qm�Èª¡�q´�ń���/½r��sK�¶/¡
¨·K�mqKm�m´_³�µL¥n½m�¶y�,µn}�¨�±�V²y���7̄ L½³Kq�r¥K�n±n�X�­�ÈkrO�gK�n²/}LP±�¶�¾}�Z/½mL

�Z/½mLgK�qL/PX�K��r/}�Kq�V©Kn/��ÈkrO�,mqKn±�qLPX�K�L¸±?È­��n/²±Km��,×mL/P��������,������
�,µL¥n/½m�³m�°/½K��P��°½KrOL²O×´/P±�V/½K³q�¶/O�¯L/½³Kq�È/krO�m´/_³�³�¶/­L��¨/�±�¨¾©m�

n²Xz·�rPX�­r¾��³��¾���,§mL�r¾����V/yK�n�X�­�¶¡�VyK�Èy´��j¾}�r�±�,«´y�µL¥n½m
¨�±�V//½K³q�r/¥K�sK�µn/}��È��K´//­�È//Xg�³��qL/�­�¶�¾//}�Z/½mLgK�¯L//¾­�qm�¶/­L���//½r�
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¨®��,V}Kn±�VyK�N_K³�V½K³q�¯?�¶O�¯mr¡���b¾/·�¬/·�×´/P±�V/½K³q�¯´®/�­�µqLOqm
�¶/O�n/½LO�j¾/}�È±LP­��P��°½KrOL²O�,VyK�µn~±�¨�±�¶�¾}��½r��sK�È�©Ll­�L½���K´­�Z½ng

�m´}�¨®��V½K³q�°½K��,Èy´��j¾}����]�,�����,������ �

ʹ	ʴ	ʴ	˨ʶ˨
ãŘþő˨ĆŰĖď˨äŊťĕ˨äğęĚý˨ ˨

È­�ÈWq´��qm�-VyK�È©Åm�ZhO�«³m�¶X¢±��×qL¦X/yK´k�V/­rg�Z½ng�°½K�sK�¯K´W
�³�n/}LO�¶X/}Km�V/­rg�qm�q´/¸��V½K³q�qm�È¸±�0Å³K�¶¡�mr¡��LP²XyK�Kq�×r¦½m�mt­L±�sK
�r/O�qm��½Kr/}�¶/®·�qm�Kq�×r¦½m�mt­L±�sK�×qL¦XyK´k�³�n}LO�¶X}Km��Æ�K�È¸±�°½K�0L¾±L[

mr¾¥��}�°/½K��/P��³�¶/X�r½pS�Kq�È/¸±�°/½K��Æ/�K�¬/·�³�V­rg�qm�q´¸��¬·�,Èy´��j¾
�VyK�µmKm�K´X���½Kr}�¶®·�qm�×r¦½m�mt­L±�sK�×qL¦XyK´k�V­rg�¶O�Z½ng��,È/y´��j¾}

����]�,�����,����,��L­KÈ­�mq�Kq�V/­rg�qm�q´/¸��×n/²·�¨�L��È­�³�n/²¡�n/½´¥����°/½K
P²_�0Kr\¡K�¶¡�VyK�rP­L¾S�È·K´±�³t_�V½K³q�,n²X/z¾±�V/­rg�r/O�¨¾©m�³�n±qKm�È�ÆkK�¶¯´/c�

È®±�n��²­�«Æ¡�ÇKrO�Çq´¸��m´}��±L`±s,È�yn¾�y´­È�P},×r¾����]�,������ �
�NgL�ƔťƨɔƄ�È­�mqK³�§L¢}K�Z½ng�°½K��Æ�K�¶O�t¾±�È­�³�n²¡��¯L/¾­�sK�¶/¡�n/½´¥

�°//½K� 7°½rkB//X­�³�V//yK�µn//~±�Z½n//g�°//½K��Æ//�K�L//½�³�V//¾­´®��¶//O�¨//IL��È//z¡�L//¸��
qL¦XyK´kÈ­�«Krg�ÈWq´��qm�Kq�×��È²®/}m�mL/`½K�L/½�³�°­D/­�V/½oK�N/_´­�¶/¡�n²±Km

m´}��mqKm�Kq�¯?�r/O�¨/®g�V¾gÆ/���±�³�VyK�L�n­�sK��kK�¨¾©m�°½K�xS����,×rIL/g

����]�,������,������«n��LO�¶�OKq�qm��L½q�NgL��Nª�­�f¾�´W�qm��V/¾­´®��³��Æ�K
ngZ½�´P±×�×´/P±�Z½ng�¶O�mL²XyK�LO�Èy´��j¾}�n²±L­�L¸���sK�ÈkrO�¶cr¥�V�¥�n½LO�,

�µqL//Oqm�t//¾±�L//¸���°¾//®·�L//­K�,n²X//z·�×r//¦½m�mt­L//±�sK�×qL¦X//yK´k�V//­rg�¶//O�¨//IL�
��Æ/�K�³�V/¾­´®��,µmKm�È/�²­�MK´_�|½´k�§³K�qL¦XyK´k�¶O�¶¡�È±s�sK�×qL¦XyK´k

¶X�r½pT±�Kq�Z½ng�°½K�n±K���¨\­�×m´¾��pkK�µqLOqmV½oK��qm�È²®/}m�mL/`½K�³�°­D/­�¯n}
                                                          � �

���È­�L­K�VyK��ª�­�×´P±�Z½ng��±�¶¢²½K�LO�È²�½��¶/O´�l­�sK�×qL¦X/yK´k�¶/¡�mr/¡�È±L/­s�rO�¨®g�Kq�¯?�¯K´W
L`½K�L½�§³K�qL¦XyK´k�V½oK�N_´­È­�È²®}m�m�m´}��� �
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V�¥�¬¾·K´k�°ly�µn²½?�N©L�­�qm�,°½rkBX­�mt±�V­rg�¬¢g��� �
¶`¾X±�È­�ZhO�°½K�sK�¶¡�×K��n²y��Lh©�sK�¬·�,×´P±�V½K³q�¶¡�VyK�°½K�V�r¥�¯K´W

È­�Z/�LO�L¸²½K�³�VyK�ÈWÅL¢}K�×KqKm�V©Åm��Lh©�sK�¬·�³�µm´O��¾���� /z®W�m´/}
�ULP[K�×KrO�Z½ng�°½K�¶On}LP±�Vyqm�×r¦½m�mt­L±�sK�×qL¦XyK´k�V­rg�� �

ʹ	˨ʴ	ʵ˨
ōŕ˨Ăýʭċù˨ûŘċŗ˨ŘŀÝ˨˨

¬·�VOL_K�M´_³�,×r¦½m�mt­L±�sK�×qL¦XyK´k�V­rg�¨½Åm�qm�L¸���ÈkrO��Kq�´�¡
µmr®}rO��n±K��,×n²·�¨�L�����]�,�����,�����V/yK�°¾/²c�§ÅnXyK�N½r�W��¬·�V/OL_K��´/�¡

�/P��¯s�³�n/­?�×qL¦X/yK´k�r/¥K�x/S�,V/yK�N_K³��,mKm�V/P\­�MK´/_�M´/_³�°/½K
VyK�«Krg�¯s�°½K�sK�×qL¦XyK´k�� �

�´/�¡�V/OL_K�M´/_³�¬/¢g�Vh/��n/½LO�KnXOK�,´�¡�VOL_K�M´_³�¶O� z®W�×KrO
m´}�ÈyqrO���¶/¡�mqKm�m´/_³�ÈWL/½K³q�¶/¡�µn}�¶X�¥�´�¡�VOL_K�M´_³�¶O�§ÅnXyK�qm

È­�´�¡�VOL_K�¶O�r­K�/�¡�V/OL_K�x/S�,mqKm�M´/_³�qm�q´/¸��r­K�°½K�³�n²²¡�N/_K³�´
�VyK��,Èªg���h­����]�,�����,������ �

|©Lc�LO�¨¾©m�°½K�VyK�¶_K´­�È½L·���µmq³?�´/�¡�V/OL_K�M´_³�×KrO�¶¡�Èª¾©m�0Å³K
¨OL��µn}��Kq�´/�¡�V/OL_K�M´/_³�r·K´/_�NgL/��n²±L­�L¸���ÈkrO�¶¡Krc�-VyK�¶~�L²­
¶X�r½pT±�¶X�¥�¯?�mq�qm�³�n±K�¶c�,Vz¾±�N_K³�]K³msK�¨�K�n±K�/yK�°¢®­�q´��V/OL_K�V

�n}LO�N_K³�ÈO�,È�`±�]�,LW�����,������,¬½r½p/TO�Kq�´/�¡�VOL_K�M´_³�¬¢g�r¥K�ÈXg�0L¾±L[
¶/O�Kq�M´_³�°½K�,n²Xz·�VOL_K�M´_³�¶O�¨IL��¶¡�È½L¸���rX~¾O�¶X�r½pT±��/ª�­�q´���-n/±K

�qm�0Æ\­ΈƹťƋƽ�«n/���´k�¶¡�VyK�È±L­s�M´_³�°½K�¶¡�µn­?��r/Xkm�¯n/±L­�³�]K³msK
d®·�³�¶±Lk�qm¬·�qL¦X/yK´k�È/²�½�,n/}LO�V/�r��U´���´k�°¾²��×Kr/O�×r/¦½m�´/�¡
�n}LP±�rXkm��,È±L[�n¾¸}����]�,�����,������ªJz­�qmqL¦X/yK´k�¶/¡�VyK�°½K�rO��r��¬·�¶�

�r//O�qm�Kq�¶ªJ//z­��r//�� 7V//OL_K�M´//_³�sL//O�°½KrOL//²O�,mqKm�m´//_³�r//Xkm�×Kr//O�×r//¦½m
È®±�mr¾¥�� �

¶O�´�¡�VOL_K�M´_³�Vh��§´P��LO�ÈXg�­�q´�,�ª����±L/­�´/�¡�VOL_K�¶¢²½K�¬·�sLO

http://www.jf.isca.ac.ir
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È­�×r¦½m�VOL_K�sK��V/z¾±�f¾h��,n}LO�f_qK�È­³m�r¥K�0L�´�l­�,m´}��,×n/²·�¨/�L�

����]�,�����,��ÈO�,È®��-�]�,LW�����,�������,V/yK�L�n/­�°¾/��¨/¾©m�L`²½K�qm�,r¦½m�È±L¾O�¶O
�,n/·m�V/P\­�MK´/_�m´/k�§³K�qL¦X/yK´k�¶/O�È/±s�r¥K�¶¡�VyK�°½K�L�n­�¶¡Krc�x/¡

È®±�×r¦½m��×qL¦X/yK´k�r/¥K�¶/¡�µn/­?�¬·�¨¾©m�°½K�qm�³�n²¡�×qL¦XyK´k�³K�sK�n±K´W
È®±�×r/¦½m�x/¡�³�n/·m�VP\­�MK´_�³K�¶O�n½LO�n­?�¯s�×KrO��×qL¦X/yK´k�³K�sK�n/±K´W

n²¡���§³K�qL¦X/yK´k�¶/O�s´/²·�¯s�¶/¡�È±L/­s�µqL/Oqm�È²�½�,¬½r¾¦O�«L��Kq�L�n­�r¥K�¶XP©K
O�¯K´XO�n½L}�,µmKn±�MK´_�,V/z±Km�«Kr/g�Kq�«³m�×qL¦X/yK´k�³�mr/¡�mL²X/yK�¨¾©m�°½K�¶

�«Kr/g�×r/¦½m�mt­L/±�sK�×qL¦X/yK´k�m´/}�UL/P[K� 0ÆP��¶¡�VyK�ÈWq´��qm�¬·�°½K�È©³
VyK��È­�´�¡�VOL_K�M´_³�¨¾©m�mq�qm�È±L[�n¾¸}�MK´_�L/O�¶/¡�n/½´¥�V/P\­��¯s�,¯mKm

È®±�M´//zh­�§³K�qL¦X//yK´k�¶//_³s���l//}�×qL¦X//yK´k�°½KrOL//²O�,m´//}�³K�sK�r//¦½m
�mqKn±�Èª¢~­��,È±L/[�n¾¸}����]�,����,����È­�°½K�¶`¾X±�°½KrOL²O�-��M´/_³�¨/¾©m�¶/¡�m´}

Vz¾±�«L®W�×r¦½m�mt­L±�sK�×qL¦XyK´k�V­rg�ULP[K�×KrO�´�¡�VOL_K�� �

ʹ	˨ʴ	ʶ˨
ŐŎòŎ˨ŌŘğˎ˨ęĕ˨ŉŘēĕ˨ĂŎĚď˨˨

¶O�¨�K�qm�«´ 3y�VyK�×t¾c�Nª��×L²�­���V/yK�L/²�­�°¾/®·�¶/O�t/¾±�UÆ­L�­�qm�«´y
�°OK��,wqL�����]�,�����,������ƈǇƅƣƹŤ�ŴťŮ��Kq�¶/ª­L�­�qm�«´ 3y�¶/�r���×Kr/O�È½ÅL/¡�¯mr¡

¶ª­L�­���µmr¡�L²�­�VyK�ÈO�,×n¾Os�È�Wr­�]�,L/W�����,�������µL¥r·�È²�½�°­D­�«´y�qm�§´km
�n±´/}�È�Kq�¶¡�VyK� ½mt±�L½�,n²}LO�µn}�¯?�¶O�È�Kq�³�n}LO�¶ª­L�­�ÇL²O�r�±�³m�¯L¾­

È­�Kq�´/W��L/X­�°/½K�n/½´¦O�µn²}³r��¶O�Çr¦½m��l}�,n²}LO�¶X�¦±�¶�¾��s´²·�L6­K��«r/k
¶O�È­��l/}�°½K�¶d±?�sK�rX~¾O�ÈX®¾��/¡�Kq��L/X­�°/½K�n/½´¦O�qKn/½rk�¶/O�L/½�,mr/k�´/W�¶
È­�È­�´W�¶O�³�«qKm�°­�È·K´k�¶O�¬·m���l}�°½K�sK�¶d±?�sK�rX®¡�ÈX®¾�È­��Çr/k��,È/�Kr±

�������,������ÈkrO�°OK�³�È/y´��j¾}�n²±L­�L¸���sK��«Kr/g�Kq�¯?�x/½qmKÈ­��n/²±Km��j¾/}

�,Èy´��������,����°OK�-�,x½qmK����]�,����,������� �
�×qL¦X/yK´k�V/­rg�×Kr/O�mq´/­�°½K�¶O�§ÅnXyK�qm�sK�¶/¡�µn/}�¶/X�¥�,¶/O´�l­�sK

È­�µmL�XyK�UL½K³q��°¾/²c�eL¢±�µqLOqm�¯´c�,VyK�¶ª­L�­�³�«´y�È�´±�¬·�eL¢±�¶¡�m´}
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µn}�r¾P�W���°®\©K�Èª�BO�pkB½�«LXz­�¶±K�¶ª­L�­�mq´­�¯s�LO�eL¢±�L±L®·�-��mr/­�¶/¡�VyK�×K
È­�È±Kr¥�×L¸O�LO�y�qm�V©Lkm�È�´±�¬·�¶O´�l­�sK�×qL¦XyK´k�°½KrOL²O�,mrk�°­D/­�«´

�VyK�«Krg�³�ÈO�,È�`±�]�,LW�����,������ �
�Ç³r�/��r/�±�sK�-mqKm�¨¢/~­�×³r/P¡�r/�±�sK�¬/·�³�×³r�/��r�±�sK�¬·�,¨¾©m�°½K� �

È®±��Æ�K�« 7́ y� 7eL¢±�¶O�0L�r���¶/¡�µn/}�mqK³�¶¡�Çr¾P�W�³�m´}��Èª�B/O�p/kB½�«LX/z­�¶/±K
°®\©K�È®±�³�mqKm�ÇqL�X/yK�¶P²_�,�qL/O�¯?�r/O�Kq�V/�¾�g�«L/¢gK�¯K´/W��mr/¡��,×n/²·�¨/�L�

����]�,�����,����È®±�Kq�¯s�0LX�¾�g�mr­�³��mr/k�ÈO�,È/®��]�,L/W�����,�����°/½K�¯?�¨/¾©m�³�,
�m³n/g�³�n/g�n/½LO�0L/®Xg�UÆ­L�­�qm�L­K�,VyK�f¾h��¶½r¸­�r¡o�¯³nO�eL¢±�¶¡�VyK

n}LO��l~­�°¾�´����V/z¾±�t½L/_�¶�³L�­���©�LO�eL¢±�>L~±K�¶¡�¬½qKm��L®_K�°¾²d®·
��«qL¢­�,×sKr¾/}����]�,�����,������°­D­�« 7́ y�qm�¶ªkKn­�V­rg�rO�Èª¾©m�t¾±�Ç³rP¡�r�±�sK

�¬½qKn±�ÈO�,È®��]�,LW�����,������n²X/z·�V·Kr¡�¶O�¨IL��¶ªJz­�¯?�qm�q´¸~­�³��,×n/²·�¨/�L�

����]�,�����,����� �

ʹ	˨ʴ	ʷ˨
ōćù˨Ěý˨Ăőʭķù˨ĂŎĚď 

¡�¶/O�V/P\­�MK´_�VyK�N_K³�¶¡�L`±?�sK�n±n�X�­�L¸���ÈkrO�È/X�³�,m´/}�µmKm�´/�
�V/P\­�MK´/_�§³K�qL¦XyK´k�¶O�M´_³�°¾®·��P��³�V�r¥�qKr��×qL¦XyK´k�mq´­�È±s

V/yK�§³K�qL¦X/yK´k�¶/O�]K³msK�µn�³�V�¾�g�qm�VP\­�MK´_�°½K�,mKm���«L/¦²·�°/½K�qm
È­�¯s�µn�³��ªk�Z�LO�m´k�×qL¦XyK´k�LO�«³m�qL¦XyK´k��³�¬/[K�r/O�¶/±L�K�°/½K�³�m´}

�VyK�«Krg�±s�×r¾P}�,È±L`����]�,������,������ 

|¾S�´�¡�VOL_K�M´_³�0Å³K�§ÅnXyK�°½K�qm�VyK�µn}�¶X�r¥��r����¨P��ZgLP­�qm
n}�¯L¾O�´�¡�VOL_K�M´_³�UÅL¢}K���µn/�³��/�hW�³�VOL_K�M´_³�r¥K�ÈXg�,È±L[�qm

¶O�Kq��wn/�­�-V/yK�K´/X���ÆXkK�µn�³��ªk�V­rg�µqLOqm�,¬½r½pTO�VOL_K�°¾®·�NPy
¨IL��Èª¾OmqK�µn/�³�«L¦²·�qm�¶c�È²�½�,VyK��ª�­�V­rg�¶O��µn/�³�¶/O�¨/®��n/���¯mKm

�V/yK�«Krg�µn�³��ªk�,n}LO�¶X}Kn±�¶c�³�n}LO�¶X}Km�ÈO�,È/ª¾OmqK�wn/�­�]�,L/W�����,�����,
È­�«Kr//g�Kq�¯?�N//_K³��L//¾XgK�¶//O�È//krO��n//²±Km�,È±LX//z¾y�����]�,�����,����È//krO�L//­K�,
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µn�³�«L¦²·�qm��l}�¶¡�VyK�«Krg�ÈWq´��qm�µn�³��ªk�n±n�X�­��¨/®��n/���¯mKm
�n}LO�¶X}Kn±�Kq�m´k�µn�³�¶O��,×qL�±K�j¾}����]�,�����,��,È½´k�-����]�,�����,������ÈkrO

µn�³�¶O�r¥K�n±n�X�­�t¾±��,n/}LO��/P�²­�Mp/¡�¯K´/²��Vz¾±�¯?�«L`±K�n���KnXOK�sK�¶¡�×K
�V/yK�«Krg��,×t/½rPW�����]�,����,������È/krO�Kq�µn/�³��/ªk�r/O�Mp/¡��L/P�±K�¶/cr¥

È®±�V½?�,n±r½pS�È­�µqLO�°½K�qm�È½´k� Þ6ÉK�n½´¥����mqKm�Mp/¡�V/­rg�r/O�V/©Åm�¶/d±?
>L/�O�¶/ªgr­�qm��³qm�¶/±�,V/yK�È½KnXOK�Èª����³qm�¶O��Xl­����,È½´/k����]�,����,������

�³qm�¶¡�VyK�È½L_�¶O��´Or­�Mp¡�V­rg�¶¡�VyK�°½K�q´�²­��¯L/­s�¯L/®·�qm�°X/�¥
�rg�È­���h­�¯ms�µn�³�«L¦²·�qm�L­K�,m´}��³qm�,¯mKm�È®±���h­�°X�¥��L/O�¶/¢ªO�,m´}

È­���h­��³qm�,µn�³��ªk�³�µn�³�¯L­s�¯n¾yq�V½?�¶¡�m´}��Kq�mq´/­�°/½K�È½´/k� Þ6ÉK
È­�L�O�¶ªgr­�qm��³qm�n­L±�� �

È­��l~­�µn�³��ªk�¶O��´Or­�×K³LX��ÈyqrO�LO�qL¾/zO�mKn/�W�¶/¡�m´/}��sK�×qmL/±
¶O�µn�³��ªk�V­rg�¶O�¨IL��L¸���n²Xz·��ª�­�q´����Kq�µn/�³��/ªk�L/¸���r\¡K�¨OL�­�qm

È­�«Krg�ÈWq´��qm�n}LP±�¯?�«L`±K�n���§³K�sK�¶¡�n²±Km���qL¦X/yK´k�¶O�¯s�µn�³�µqLOqm
�qL¦X/yK´k�¯n/­?�L/O�³�¶X/}Km�Kq�³K�L/O�]K³msK�n/���KnXOK�qm�¯s�¶¡�VyK�°½K��r��,§³K

­�¯L®¾~S�«³mÈ�È®±�mq´/­�°/½K�¨­L}�µn�³��ªk�V­rg�¶©mK�°½KrOL²O�,m´}��rOL/²O�³�m´/}
µn�³�°¾²c�L¸���r\¡K�r�±��r/O�¶/±L�K�t/¾±�«³m��l}�×qL¦XyK´k�¶`¾X±�qm�³�Vz¾±�¬[K�×K

È®±�M´zh­�¬[K�m´}� 

ʹ	˨ʴ	ʸ˨
ĂŰėù˨äŒ˙ģĕ˨ĕʭČŰù˨ŗ˨ŐŎòŎ˨ŏĖģ˨˨

¯L/¾O�°­D/­�V/½oK�³�qKs?�sK�È/¸±�UL/­´®��¶O� z®W�LO�L¸���sK�ÈkrO�¶X/}Km��¶/¡�n±K
È­�°­D­�>Kp½K�B~²­�«³m�ÇqL¦XyK´k��°¾/O�È²®/}m�³��/�O�mL`½K�³�¶²X��N_´­�L½�³�m´}

È­�mKr�K��m´}�ÈO�,È�`±�]�,LW�����,������ÆIL��rO�µ³Æ��¶XP©K�¨¾/��W�¶/O�¯ÆIL/��,V/­rg�¶O�¯
�V/½oK�N/_´­�¶¡�È½L_�qm�Kq�¶O´�l­�sK�×qL¦XyK´k�³�µmr¡� z®W�¨¾©m�°¾®·�¶O�t¾±

¦X//yK´kÈ­�§³K�qL�µmr¡�«Æ//�K�«Kr//g�m´//}��n//±K�ÈO�,×qK³tP//y��//�h­�]�,L//W����,����,È½L//P�LP��-

����]�,������,���,×rILg�-�����]�,�����,���ÈO�,È®��-�]�,L/W�����,�������t/¾±�×´/y´­�Èª­L/�
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�r¾P�W�LO�³�¶X~¥�¨½L®X­�°­D­�>Kp½K�¶O� z®W�¶O�¶/¾©K�r¾/�®©K�°/¢­A�L®Oq���¨/¾©m�°/½K�¶/O
yK�µmr¡�µqL}K�V��,×´/y´­�Èª­L�����]�,�����,������qm�Nª�­�°¾®·�³ƁƨƒťƲƾƹŤ�΄ƽťƨŶ��t/¾±
�VyK�µn}�r¡o��,È¡r¡����]�,������,����ÈO�¯?�¶/O�¬·�×n²·�¨�L��³��V/z¾±�¨/¾­��¨/�L�

�,×n²·����]�,�����,����� �

ʹ	ʴ	ʸ	ʴ˨
ŐŎòŎ˨´ùĘŰù˨˛ŞŊĕ˨äğęĚý˨ŗ˨Ėńő˨ ˨

n/±K�¶/X�¥�V/­rg�¯ÆIL/��¶/O�ML�k�¨¾©m�°½K�n�±�qm�ÈkrO���k�mt­L/±�sK�×qL¦X/yK´
È®±�¶/²¾¡�³��/�O�mL/`½K�³�§³K�qL¦XyK´k�V½oK�N_´­�¶~¾®·�×r¦½m��°/½K�x/S�,m´/}

mqKn±�V¾­´®��¨¾©m���ÈO�,È®��]�,L/W�����,�������°/½K�x/¢��0L/�¾�m�r/¦½m�È/krO�¨/OL�­�qm
¶X�r¥�§L¢/}K�¨¾/��W�¶/O�¯ÆIL��×KrO�Kq�Nª�­�¶X�¥�³�n/±K�n/±K����0L/WmL��«³m�×qL¦X/yK´k

>Kp½K�N_´­�È­�§³K�qL¦XyK´k�mqKn/±�È½L²\XyK�¶P²_�°½KrOL²O�,m´}����,È±L/`±s�×r¾P/}�����,�

]�����,������� �
µn®��§L¢}K�L­K�È­�¶¡�×K��mqK³�¨¾/��W�¯ÆIL/��¶/O�¬/·�³�V/­rg�¯ÆIL/��¶/O�¬·�¯K´W

È­�°}³q�L¸���«Æ¡�r·L��sK�¶¡�VyK�°½K�,mr¡�¶/O�°­D/®©K�>Kp/½K�m´}��«Kr/g��/ª�­�q´�
�mqKn±�§L¢}K�NWKr­�ÈkrO�qm�³�Vz¾±��,×mqL¸X/}K����,��]����,�������>Kp½K�ZhO�qm�ÈXg

­�VyK�n�X�­�¬¾¢g�«´gr­�,qnSV½oK�³�qn/S�È/¸±�³�r­K�LO�V�©Ll��V/OLO�°/½K�sK�³K�¯n/}
¶O��×³q�sK�qn/S�È/¸±�³�r/­K�°/½K�¶/¡�V/yK�«Krg�ÈWq´��qm�¶¢ªO�,Vz¾±�«Krg��ª�­�q´�

�n}LO�V��}��,¬¾¢g����]�,������,�����¶O�È­�°/}³q��/�±�§L/\­�°¾/®·�N_´­��¶/¡�m´/}
mqKn±��Æ�K�°­D­�>Kp½K�V­rg��V½?�È­�È±L`±s� Þ6ÉK�n½´¥��� �

È­�µn¾®¸��>Kp½K�V­rg�¶©mK�sK�¶d±?��/���L/O��l/}�¶/¡�V/yK�°/½K�m´}��sK�r�±
�È²¢/}qL¡�³K�q´­K�qm�³�n²¡�V½oK�Kq�¨OL�­��r��n·K´lO�{m´k���±�¶O�¯n¾yq

¨/OL��Z/hO�¨/\­�qm�¶¡�>Kp½K�V­rg�rO�Èª¡�¨¾©m�L­K�,n½L®±��m´/_³�,n/}LO��¾P�W
�mqKn±��,È±L`±s�×r¾P}����]�,������,�������� �

°½KrOL²O��¶/O�¯ÆIL/���r/��sK�¶/c�³�V/­rg�¶O�¯ÆIL���r��sK�¶c�,°­D®©K�>Kp½K�¨¾©m
Vz¾±�È²X�r½pS�¨¾��W�� �
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ʹ	ʴ	ʸ	ʵ˨
ŔŒŞÝ˨ŗ˨äŒ˙ģĕ˨ĕʭČŰù˨˛ŞŊĕ˨äğęĚý˨ŗ˨Ėńő˨ ˨

È­�¶X�¥�°¾²c�¨¾©m�°½K�n�±�qm��³�È²®/}m�N/_´­�¶/~¾®·�«³m�×qL¦X/yK´k�¶¡�m´}
È®±�¶²¾¡�È®±�°½KrOL²O�,m´}�¶O�n±K´W�r/�­�«L/��¨¾©m�¯K´²�mmr/¥�e���×qL¦X/yK´k�V/­rg
¶O�«³m��¶/¾©³K�¯K´/²��¶/O�È/�Oq�³�V/yK�¶/½´±L[�¯K´/²��,È²®/}m�mL/`½K�sK�×r¾¥´ª_�r�Lk

�mqKn±�¶O´�l­�sK�×qL¦XyK´k��,È±L`±s�×r¾P}����]�,������,������� �

ʹ	ʵ˨
ĭʭŞĄďù˨ ˨
�¶/¡Krc�,mqKn/±�¬/¢g�r/O�×r¾[B/W�×´/P±�Z½n/g�n²/y���/��n±n�X�­�L¸���sK�ÈkrO

qL¦XyK´k�°¾²c�V­rg×��V/yK��L¾XgK���K´­�×K��,È/¡r¡����]�,������,������Kr/c�¶/¢²½K
�UL/P[K�×Kr/O�«L/W�¨/¾©m�m´/_³�«n/��¯´c�-Vz¾±�«´ª�­�mr¡��L¾XgK�È½L_�°¾²c�qm�n½LO

È­�NP/y�×r¦½m�mt­L±�sK�×qL¦XyK´k�V­rg��n/±L®O��qL/�­�¯³n/O�sK´`©Kº©L/�K�m´/}
�ÈO�,È�`±�]�,LW�����,������ �

ʹ	ʶ˨
ŌĖķ˨˨ěù˨ãęʭâĄğùŘē˨ĂŎĚďãĚâŰĕ˨ĕĜŎʭő 

�¶//O�¨//IL��,¶//O´�l­�sK�×qL¦X//yK´k�V//­rg�¨//½Åm�mq�³�È//yqrO�L//O�L//¸���sK�È//krO
«n��×qL¦XyK´k�°¾²c�V­rg�µn}�×K�n±K���V/·Kr¡�¶O�ÈkrO�³�sK´_�¶O�ÈkrO�¯L¾­�°½K�sK

µmr¡�¬¢g�n±K���mq�L/O�,¬/·msK³m�³�¬·msL/½�¯r/��×L¸���sK��IKng�NgL��³�×n²·�¨�L�
µn�L��¶O� z®W�³�V­rg�¨½Åm�È­�¶`¾X±�¨h©Kº©L�K�×qL¦X/yK´k�°¾/²c�¶/¡�n/±r¾¥��×K

�VyK�t½L_�³�mqKn±�Èª¢~­��,×n²·�¨�L�����]�,�����,��ÈO�,È±KrhO�-�]�,LW�����,����� 

�È�L¡�Kq�V­rg�¨½Åm�¶¢²½K�LO�È±L}L¡��¾��³�mKn�­�¨�L��n²±L­�L¸���sK�r¦½m�ÈkrO
¶Xz±Kn±�¶O�L­K�,n±K�V·Kr¡�rO�Kq�×´P±�Z½ng��L¾XgK�r�Lk��×r/¦½m�mt­L/±�sK�×qL¦X/yK´k

µmr¡�¨®g��n/±K��,mKn/�­�¨/�L�����]�,�����,����,È±L/}L¡��¾/��-����]�,�����,���n¾¸/}�-��,È±L/[

����]�,�����,������ �

ʹ	ʷ˨
ĂŕùĚÝ˨ŔŊĕù˨ ˨
�NgL�ƔťɔƄ��³�µmr/¡��L/®_K�×L/�mK�×r/¦½m�mt­L±�sK�×qL¦XyK´k�V·Kr¡�µqLOqm

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


ʵʻ˨ ˨

 

www.jf.isca.ac.ir 

�³�
V
z¾

O�§
Ly

¬¸
±

�µq
L®
}�
,

«³
m

��
�È
SL¾
S

�����,
¯L
Xz

OLW
�

��
��

��

È­�f­LzW�µn�L��Kq�¯?�¨¾©m��n±Km��,È½L/P�LP�����]�,������,�����Z½n/g�n²/y�¯´/c�È²�½�-
È®±�³�VyK��¾���×´P±��,f­L/zW�µn/�L���P��,mr¡�mL²XyK�¯?�¶O�V­rg�¬¢g�×KrO�¯K´W

È­�mr¡��LP²XyK�Kq�V·Kr¡�¬¢g�¯K´W��È­�r/�±�¶/O��mq´/­�°/½K�qm�µn/�L��¶/O�mL²X/yK�n/yq
¶O�L®ª��ÈkrO�Kq�f­LzW�µn�L��¶¢²½K�rO�µ³Æ��¯´c�,Vz¾±�Vyqm����ª�­�q´��n/±qKn±�§´P

��,×sKr¾}�«qL¢­����]�,�����,���È­�Kq�µn�L��°½K�¶¡�È½L¸����L®_K�¶O�N½r��r\¡K�,��,n/±r½pS
È­�rPX�­�ULPhXz­�MLO�qm�����Kq�¯?�/²±Km�n��,×qL/�±K�j¾/}�������,��������×L/�mK�µqL/Oqm

VyK�mqK³�§L¢}K�³m��L®_K��Kq��L/®_K�¶/¡��r/��r/O�0L/¾±L[�³�Vz¾±�VOL[��L®_K�°½K�0Å³K�
�Kq��L/®_K�°/½K��qn/­��L/½q�NgL/��m´/k�³�VyK�È¡qn­��L®_K�°½K�¯´c�,¬½r½pTO

È­�f­LzW�µn�L��³�×´P±�Z½ng�,n±Km�È®±��mr¡�mL²XyK�¯?�¶O�¯K´W�ÈO�,È®��]�,LW�����,������ �

ʺ˨
Ķ˙ċ˨ãĖŒý˨ ˨
�¶/O�¯ÆIL/��,×r¦½m�mt­L±�sK�×qL¦XyK´k�V­rg�¶O�¯ÆIL��¨½Åm�ÈyqrO�qm�¶¡�ÈP©L�­�sK

ÆIL��³�¨¾��WÈ­�°}³q�,V}p¥�V·Kr¡�¶O�¯�Vym�×KrO�¨½Åm�°½K�¶¡�m´}��sK�°X/}KmrO
È­�È�L/O��qL/�­�¯³n/O�sK´`©Kº©L�K�°½KrOL²O�,Vz¾±�È�L¡�sK´`©Kº©L�K��¬/¢g�qm�³�n/±L­

È­�×r¦½m�mt­L±�sK�×qL¦XyK´k�mr¡� z®W�¯?�¶O�¯K´W���

ʻ˨
ŔČŞĄő˨ãĚŞá˨ ˨
�/±K´­�sK�È©L/k�¶/¡�È/±s�r/·�sK�,È­Æ/yK��´/�g�³�¶/���wL/yK�rO�È­�V/yK�eL/¢±��¯K´/W

mr¡�×qL¦XyK´k���×qL¦X/yK´k�mq´/­�0ÆP/��¶¡�È±s�sK�Vz¾±�t½L_�n±n�X�­�ÈkrO�¯L¾­�°½K�qm
mr/¡�×qL¦X/yK´k�,µmKm�VP\­�MK´_�L½�³�µmKn±�MK´_�s´²·�³�¶X�r¥�qKr����È/¸���È/yqrO�qm

Uq´��¶y�¶O�¶O´�l­�sK�×qL¦XyK´k�n}��l~­�µL¥n½m�°½K�¨OL��VyK�q´�W�� �
 ¶¡�È±L­s�,§³K�VyK�µmKm�mq�MK´_�m´k�§³K�qL¦XyK´k�¶O�¯s�� �
 VyK�µmKn±�ÈOK´_�§³K�×qL¦XyK´k�¶O�¯s�¶¡�È±L­s�,«³m�� �
 ¶O�³�µmKm�V/P\­�MK´/_�§³K�qL¦X/yK´k�¶/O�¯s�¶/¡�È±L­s�,«´y��³K�mt­L/±�eÆ�/�K� �

VyK�µn}�� �
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VyK�t½L_�L¸����L®_K�¶O�§³K�Uq´����m´/k�V½L�q�¶½L²¡�LO�¯s�r¥K�«³m�Uq´��qm
�]K³msK�¶O�KqÈ­�×´P±�È¸±��Æ�K�§´®~­�¶¢²½K�LO�,n²¢±�sKrOK�§³K�qL¦XyK´k�LO��LO�L­K�,m´}

È­�]qLk�§´®}�°½K�µr½Km�sK�x¾��V²O�¶®�L��V½K³q�¶O� z®W��L/¸���¶®·�°½KrOL²O�³�m´}
µmKm�×qL¦XyK´k�sK´_�¶O�¬¢g�n±K���qm�§´/��qL/¸c�³�V/yK��ÆX/kK�¨/h­�«´y�Uq´�

mqKm�m´_³�¶²¾­s�°½K��¡�,¨¾��W�,V­rgsK´_�³�,V·Kr���¯L~±�§³K�§´��¶y�¨½Åm�ÈyqrO
È­�È®±�³�n²Xz¾±�«LW�¨½Åm�°½K�¶¡�n·m�n²/}LO�sK´`©Kº©L�K�×KrO�È�qL�­�n²±K´W���°½KrOL/²O

mqKn±�È�r}��²­�³�VyK�t½L_�Uq´��¶y�r·�qm�¶O´�l­�¯s�sK�×qL¦XyK´k�� �
¶O�È�´�g�n¸�W�b¾·�×mt­L±�¶¢²½K�¶O�¶_´W�LO�È�r��sK�s�³�¶X/}Kn±�§LP±mÈ­�¯��L/O�n/±K´W

È­�,n±tO�¬·�¶O�Kq�×mt­L±�¶_´­�¨¾©m�È­�¯s�¶¡�V�r¥�¶`¾X±�¯K´W�¬·r/O�°®/��n±K´W��¯ms
n²¡�L¾¸­�«³m�×qL¦XyK´k�×KrO�Kq�¶²¾­s�§³K��l}�LO�m´k�×mt­L±� 

� �� �
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� �
ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
�� °OK�ÈOK�ÈIL/zgÅK�¬¾·Kr/OK�°/O�È/ª��°O�n®h­�,q´¸®_�����������ͳƹťƨţƺƹŤ�ͳƹŤǈƨƢ��]��,�QL/c

§³K���¬���Kn¸~©Kn¾y� 

�� °OK�,¶½´OLO�Èª��°O�n®h­����������ƷťƓſƹŤ��]��,§³K�QLc���¬���°¾yqn­�¶�­L_�� �
�� °OK�qmK,x½�������³Lh©K�rIKrz©K�,×�rhX©r/½�,K³L/X�©K�]��,«³m�QL/c����r/~²©K�¶/zy´­�,¬/�

­ÆyÅKÈ�yqn®©K�¶�L®`©�¶�OLX©K°¾�� 

�� °OK�n®h­� Þ6ÉKnP�´OK�,n�y���ÈO�LW���ɒƅũ΋ƹŤ�ŬťƲũƚ��]��,§³K�QLc���U³r¾O��qmL��qKm� 

�� °OK�°zg�°O�Èª��,r¡Lz����ÈO�LW���ưƏƽƀ�ǄǂɔƁƽ�ŽɔƄťŮ��]��,§³K�QLc���¬����º/�LP�ª©�r¢�©K�qKm
�½s´X©K³�r~²©K³� 

�� °OK�,wqL� wqL��°O�n®gK�����������ǄƧƺƹŤ�ƉɕɔťƲƽ�Ƽŷƣƽ��]��³��,§³K�QL/c���¬/����N/X¢­
È­ÆyÅK�«Æ�ÅK� 

�� °OK�×r�­�¬¾`±���ÈO�LW����ƅŻũƹŤưŢťƱƁƹŤ�Ƈǂȕ�ŸƅƎ�ưŢŤƅƹŤ��]����U³r¾O��¶�r�®©K�qKm� 

�� Èª��,×mqL¸X}K�µL²S�����������ǃǇƅƨƣƹŤ�ȓƄŤƁƽ��]���,§³K�QLc���¯Kr¸W���¶/�LP�ª©�¹´/yÅK�qKm
r~²©K³� 

�� °zg�n¾y�,È­L­K����������ͳǁƁƽ�ƯǈƲź��¯Kr¸W��¶¾­ÆyK� 

��� �y´½�j¾}�,È±KrhO���ÈO�LW����ŪƅůƣƹŤ�ƻť΋źŤ�ͳƭ�ŪƅƞťǂƹŤ�ưŢŤƁŻƹŤǃƅǅťƨƛƹŤ��]�����¬/����º/zyD­
°¾yqn®©K�º�L®`©�¶�OLX©K�È­ÆyÅK�r~²©K� 

��� r¢O´//OK�,qKt//O�������«���ƄťƨƨžƇƹŤ�ƅƨƨŻũƹŤ��]���,���,����³���,§³K�QL//c���µq´//²®©K�º//²½n®©K��
¬¢h©K³�«´ª�©K�ºPX¢­� 

��� n¾g³�,È±L¸P¸O���ÈO�LW���ƷťƲƾƹŤ�;ǆǂƽ�ŬťƲɕƺƣŮ��ÈO�L_��V¾O�¨·K�ºPX¢­�UKqL~X±K� 

��� mK´//_�,×t//½rPW�����������ǀɕŻƹťƨƨƓƹŤ�Ŵťƨƨǆǂƽ��]���³��,§³K�QL//c���¬//����«L//­ÅK��//®`­
×n¸®©Kł� 
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��� È½L/P�LP��n/®h­�°/O�È/ª��n¾/y�,ÇrIL/g������������ƻťƨ΋źʩŤ�ưƨǐƲŻŮ�Ͷƨƭ�ƸŢťƨƋƾƹŤ�ƔťƨǏƄ
ƸŢʭƁƹťŨ��]���³���,§³K�QLc���¬���V¾P©K�§?�¶zyD­ń��� 

��� È½LP�LP��°zh­�n¾y�,¬¾¢g������������ͳƲŲǈƨƹŤ�ŪǇƅƨƣƹŤ�ΈƋƾůƋƽ�]���,§³K�QL/c���¬/���
r¾z�X©KqKm�¶zyD­� 

��� ¯L����L`}�°O�n®h­�,Èªg�����������ǀɕƊťɔ�ƷŘ�ǄƲƭ�ͳƭ�ǀɔƁƹŤ�Ƽƹťƣƽ��]��,§³K�QLc���¬/���
�mL��«L­K�¶zyD­ņ� 

��� ,È½´k�n¾y�¬yL�©K´OK�����������ǄǅťƲƮƹŤ�ŸťũƓƽ�]��,§³K�QLc���¬���×q³Km�¶PX¢­� 

��� �,È½´k�n¾y¬/yL�©K´OK������������ǀɕŻƹťƨƓƹŤ�Ŵťƨǆǂƽ�]��,/cVz¾O�QL�¬X/~·³���¬/����r/~±
¬ª�©K�º²½n­� 

��� ¬yL�©K´OK�n¾y�,È½´k���ÈO�LW���űɔƁŻƹŤ�ƷťŶƄ�Ƽŷƣƽ��]�����ÈO�L_��º¾­ÆyÃK�¼I´l©K�ºzyD­� 

��� x®}�,ÈP·o�°½n©K�����������ŗʮũǂƹŤ�ƻʮƢŤ�ƅɕƊ��]����µr·L���Z½nh©K�qKm� 

��� °OK�,×sKq�ÈOK�¬WLg�����������ƸɔƁƣůƹŤǇ�ŸƅŷƹŤ��]��,���³��,§³K�QLc����°/¡m�mLO?qn/¾g��
U³r¾O���º¾±L®\�©K��qL�®©K�¹rIKm�xª`­��¼Or�©K�YKrX©K�>L¾gE�qKm�� �

��� Èª��,È�¾Oq�rP¡K����������È­Æ/yK�¶/z®k�N·Kp/­�¶/���qm�×qL¦X/yK´k�È/�¾P�W�È/yqrO��
ͳƽʮƊŤ�ŧǅŤƃƽ�ɓũɔƅƲŮ�Ŭťƣƹťƛƽ,��������¯LXzOLW�³�qL¸O�,�������,�������� �

��� ¶P·³�,Èª¾gs�����������ƽʮƊʭŤ�ǄƲƮƹŤǄůƹƀŚǇ�ͳ��]�����~­m��r¢�©K�qKm� 

��� °½n©Kr¾k�,Èª¡qs�������«����ͳƺȕƄƇƺƹ�ƻʮƢʭŤ�]��,¬`²S�QLc���U³r¾O��°¾½Æ®ª©�¬ª�©K�qKm� 
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