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Abstract 

One of the principles of jurisprudence (fiqh) is the principle of unopposed clai-
mant, which is mentioned in Islamic jurisprudence with the titles of unopposed 
claimant, uncontested claimant and Ma-la-Yadon�le-Ahaden-Alayh claimant. 
The importance of jurisprudential principles, especially judicial ones in the field 
of government jurisprudence is clear to anyone. Therefore, the question of the 
validity of the unopposed claimant principle and its application from the perspec-
tive of Imamiyah jurisprudence is an issue that needs to be explored to the point 
of answering. Although the above principle has been raised as an issue in the 
works of most jurists, it is an important jurisprudential principle that many argu-
ments, including news, indicate the validity of the principle and its cases, and it 
also applies to judgment. This study has been carried out with the aim of identify-
ing the areas of the arguments of the unopposed claimant in case of lack of au-
thority on it and its application from the perspective of Imamiyah and achieving 
this goal has been made possible by describing and analyzing jurisprudential 
propositions through collecting library data. 
Keywords 

Jurisprudential principles, without authority, unopposed claimant, uncontested claimant, 
Ma-la-Yadon�le-Ahaden-Alayh claimant. 
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Ê�ÅÁ�a�Ä·Z¬»� �

ƛŞƪ�ŦɎŰų�źɍ�Ƹǀźš�ƍŽŞƜƶʧš�ͤƛźƶ�Ƽź
Ƹő�ŹžšŽŞȎ�ǀ�ƽɎƶŞƶŝ�ƽƫƦ�žƘƻƶ�ſŝ���

ÈªILy�Èª��� �×´�W�È�Wrn¾y���È®¾·KrOK�°zh�� �

V�L½qm�j½qLW����������� �� �{r½pS�j½qLW������������

µn¾¢c��
�,�qL/�ÆO�È�n/�°½³L/²��L/O�ÈÆ/yK�¶/���qm�¶/¡�VyK��qL�ÆO�È�n�µn�L��,È¸���n�K´��sK�È¢½

VyK�µn}�mL½�¯?�sK�,¶¾ª��ngÁ�n½�Å�L�È�n�³��sL²ÆO�È�n���n/�K´��0L/�´�k�È/¸���n/�K´��V¾®·K
°/½KsK�-V/z¾±�µn¾/}´S�È/z¡�r/O�ÈX´/¢g�¶/���¶/�r��qm�È½L����È�n/�µn/�L��V/¾`g�sK�|/yrS�³q

ÆO¶ªJz�,¶¾LK�¶���r�²�sK�¯?�mrOqL¡�³��qL���q´/k�qm�Èl/yLS�¶ªgr�LW�¯n½³L¡�n²sL¾±�¶¡�VyK�×K
VyK��¶O�L¸���r\¡K�qL[?�qm�¶cr¥��´��µn�L���¬/¸�µn/�L�� /½�L/K�,VyK�µn}�er��¶ªJz� ½�Uq´�

³�n±qKm�V©Åm�¯?�mqK´�³�µn�L��¨�K�V¾`g�rO�qLPkK�¶ª®_�sK�×mL½s�¶©mK�¶¡�VyK�È¸����L/���ML/O�qm
mqKm�mrOqL¡�¬·���«n��Uq´��qm��qL�ÆO�È�n�µn�L��¶©mK�q´�[�³�m³ng�VkL²}��n·�LO��¾�hW�°½K

µqKt¥�¨¾ªhW�³��¾�´W�¶½Ly�qm�n���°½K�¶O�¨¾±�³�µn}�«L`±K�¶¾LK�r�²�sK�¯?�mrOqL¡�³�¯?�rO�n½��×L/·
µmKm�×q³?mr¥�LO�È¸���¶±LlOLX¡�×L·�VyK�µn}�rz¾�×K��� �
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VhW�,n½�¯³nO��qL�ÆO�È�n�µn�L��sK�¶¾LK�×L¸���sK�ÈkrO��¯K´²���È�n/�x/¡�r·

¶O�,n/}LO�¶X/}Kn±�¯?�r/O�×n/½�×mr/��b¾·�¶¡�m´}�×t¾c�È�U³L/���³K�m´/y�m´/}���«L/±
µmrO�n±K��°¾²d®·��n/½�Å�L/�È�n/�³��sL/²ÆO�È�n/�,�qL�ÆO�È�n�°½³L²��LO�¯?�sK

¶O�µrkÅLO�³�,VyK�µn}�mL½�¶¾ª��ngÁ��È/Xg�³�VyK�µn}�er��È¸���µn�L�� ½�Uq´�
¶O�Kq�¯?�ÈkrO�µm´®±�r¡o�µn�L��³m�Uq´���sK�¬�K�Kq��qL�ÆO�È�n�µn�L��³�n±K��Å�L
¶¾ª��ngÁ�n½��¶Xz±Km�ÆO�È�n�Kr½s�-n±KVhW�V¾ªOL��¶¡�Kq�×q´K�,�qL���°X�r¥qKr�n/½

È�rO�qm�n±qKn±�¬·�Kq��¶/¡�mqKm��L/�XkK�×q´/K�¶O�����«³m�µn�L��¶¡�È©Lg�qm�,mr¾¥
mqKn/±�m´/_³�¯?�rO�×n½�¨��©LO�È©³�,n±qKm�Kq�n½�VhW�§´km�V¾ªOL����µn/�L��qm�¶/cr¥
L�XkK�×mqK´�¶O�¬·�µn�L��°½K�È©³�,mqKn±�m´_³��sL²ÆO�n¾��«³m�È�sL/²�¶¡�mqKm��

�r/¡o�«L/¦²·�¬/·�Kq��sL/²ÆO�n/¾��,n/�K´��ML/X¡�qm�Èªg�¶Æ��Kp©�-n}LO�¶X}Kn±�m´_³
�µn�L��¶¾ª��ngÁ�n½�Å�L���VyK�µm³t�K�¯?�¶O��,Èªg�¶Æ�����]�,�����,������ �

�°½K�qm¶©L��¶O�0Å³K�,¶¾ª��ngÁ�n½�Å�L�È�n�³��sL²ÆO�È�n�µn�L��³m�r·��Uq´/�
µn�L�� ½�µn/�L��,µn²/z½´±�µL¥n/½m�sK�0L/¾±L[�³�V/yK�µn½mr¥�M´zh��q´/K�sK�¯?�¯m´O

«L®WL±�L½�«L®W�qm�°ly�³�VyK�¬ªz��³�mqK´/�µrX/z¥�qm�°¾²d®·�³�¯?�V¾`g�¶©mK�¯m´O
VyK�¯?��½mL�� 

�¶ªJz|·³vSmq´��¶/¡�ÈWq´/��qm��qL/�ÆO�È�n/�µn/�L��V/¾`g�¶¡�VyK�¯?
È�n�µqLOqm�È�n�b¾·�¶O��r�W�¶±´¥�°¾/²d®·�³�m´/}�ÈyqrO�¯?�¶©mK�LO�,n}LO�¶X}Kn±�È

�¶/©mK�¶/¡�V/yK�¯?�|·³vS�§KDy�°½KrOL²O�-mmr¥�°¾¾PW�¶¾LK�¶���qm�µn�L��mrOqL¡�mqK´
�«Kn/¡�¶/¾LK�N·p/�qm�¯?�mrOqL/¡�mqK´/�³�n/½�¯³nO��qL�ÆO�È�n�µn�L��V¾`g

VyK�� �
�°½K�¶¾�r�¶©L���,n½�¯³nO��qL�ÆO�È�n�µn�L��¶¡�VyK�¯?�r/\¡K�qL/[?�qm�¶cr¥

¶O�L¸����¬/¸�µn/�L�� /½�,µn²/z½´±�µL¥n/½m�sK�L/K�,V/yK�µn}�er��¶ªJz� ½�Uq´�
�mqKm�V/©Åm�¯?�mqK´/�³�µn�L��¨�K�V¾`grO�qLPkK�¶ª®_�sK�×mL½s�¶©mK�¶¡�VyK�È¸��

mqKm�mrOqL¡�¬·�L���MLO�qm�ÈXg�×mL½s�mqK´�qm�³� 
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×KrO�µn²z½´±�µt¾¦±K�N_´�¶¡�È�Kn·K�³�Uq³r��È�Kq�m´/O�¶©L��°½K�{qL¦±��¯K´/W
Vz±Km�¨½o�mqK´�� �

����¶©mKV¾`g�¶/O�,¶/¾LK�¶/���qm�n½�¯³nO��qL�ÆO�È�n�§´���È/yqrO�¨/L¡�q´�
m´}�°}³q�¯?�¯m´On²Xzr¾��L½�n²Xz�t¾±�³�,µn�L��rO�L¸±?�V©Åm�µ´h±�³�m´}��� �

����¶IKqKµKq�¨g��mqK´/�qm��sL/²ÆO�È�n/�×³L/�m��L®y�×KrO�q´~¡�È�´�g�«L�±�¶O
¯?�ULP[K�Uq´��qm�µn�L��¯L½r_�� �

����¶IKqKµKq�¨g��qm��sL/²ÆO�È�n/�§´/��¶/O�¯m´®±L/�X¡K�r/O�È/²P�È½L/���¬¡Lh�¶O
sL¾±�¯³nO�,µn�L��¯L½r_�mqK´��V/¾`g�ULP[K�Uq´��qm�,n½�³�¶²¾O�n²±L�ÈWKqLK�³�¶©mK�¶O

¯?� 

Èª���q¶O��/PXW�rOL/²O�,r�Lg��´�´�V¾®·K�¬�¨®���°/½K��´/�k�qm�¯´²¡L/W�,µn/?
�qm�³�VyK�µnL¾±�qm�r½rhW�¶X}q�¶O�Èª�Xz�Nª��,µn�L�¶/O�È/¸���NX¡�sK�ÈkrO��¯K´²�

�0L/�´±�È/©³�,VyK�µn}�µqL}K��´�´�¶O�µn�L�� ½�¯K´²��LO�r¦½m�ÈkrO�qm�³�¶ªJz� ½
´���³r/��N/X¡�qm�È/Xg�µn�L��¨L¡�ÈyqrO�sK�|·³v/S�³�V/z¾±�×r/Pk�È/¸���n/�K

mqKn/±�m´_³�µn�L��°½K��´�k�qm�Èª�Xz��¯L½LS� /½��/����L/O�n/}qK�È/yL²}qL¡�¶/L±
�¯K´²���sL²�¯³nO�×K´�m�Èy�È/OKrh��mL/�n®h�r/[K�,�¶/©L��°¾/²d®·�³�,Vl/y��×K

¯L½LS�sK�¶X�r¥rO�n/}�V�L½�¯K´²��¯L®·�LO�q´¡p�¶L±���¶/©L��°/½K�L/O�q´¡p/�r/[K�V·LP/}
�0L�r���µn/�L��V/¾`g�¶/©mK�sK�¶¡�VyK��sL²�¯³nO�×K´�m�{r½pS�UKn²Xz�sK�ÈkrO�qm

È�qL®}�¶O�¬·��qL�ÆO�È�n�n½?���n/²c�qm��´��|·³vS�LO�r�Lg�¶©L��t½L®W�¶_³�LK
VyK�V¸_�� �

����È�n//�µn//�L��¯K´//²��L//O�È//¸���µn//�L�� //½�V//¾`g�È//yqrO�mn//�qm�¶//©L��°//½K
´��,¯?�ULP[K�Uq´��qm�¶¡�VyK��qL�ÆOÈ�¶/X�r½pS��qL/�ÆO�È�n/�§��qm�,m´/}

�¶/¡�V/yK�×´/�m��L®XyK�Vh���IKr}�sK�°ly�,�sL²�¯³nO�×´�m�ZhO�qm�¶¡�È©Lg
¶O�¶�sL²�,�³r��×³L�m�qm��qm�³�V/yK�×´/�m��L®X/yK�Vh/���³r/}�sK�È/¢½�¯K´²�
¶P}�¶¡�¶�sL²�¯³nO�×´�m�«n��L½�Vh��qm�°ly�,�sL²�¯Kn���LO�,VyK�×´�m��Vh/�

VyK�¯?���§Lg×³L�m�°¾²c��L®XyK�Vh��¶O�¨IL��,ÈWKn²Xz�LO�L¸���sK�ÈkrO�µn/}�×K��n±K
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¶O�q´¡p��¾�hW�¶¡�°½K�ÈyqrO�§LP±m�VyK�×³L�m�¶±´¥� 

����n/½�µqL/K�¯³n/O��qL/��¯³nO�È�n�§´��V¾`g�¶©L��°½K�qm��r/�W���UL/P[K
È�K�¬/�K�-VyK�×´�m�{r½pS�¨�K�sK�°ly�,�sL²�¯³nO�×´�m�qm�¶¡�È©Lg�qm�,m´}�s

n}LP±�L½�n}LO��r�W�³�n½�LO�µKr®·�¶¢²½K�� �
����¶/O�sL/¾±�¯³n/O�È�n�§´��,�qL��¯³nO�È�n�§´��V¾`g�¶©mK�«L®WK�Uq´��qm

È�¶X�r½pS�¶²¾O��,m´}qm��×´/�m�{r½p/S�sK�°ly�,�sL²�¯³nO�×´�m�ZhO�qm�¶¡�È©Lg
«n��L½�Vh��sK�°ly�L¸²W�¶¢ªO�,Vz¾±�¶²¾O�¯³nO�VyK�¯?�Vh��� �

����³�mqK´�qm�½mL���¶/�sL²�¯³nO�×´�m�LO��qL�ÆO�È�n�µn�L��°¾O�¶cr¥�¬·
�×³L/�m�n/²±L�,¶/�sL²�¯³n/O�×´/�m�È�´�g�mqK´�r\¡K�LK�,mqKm�m´_³�È¡rX~�mqK´

È®±�qL®}�¶O��qL�ÆO�È�n��Kn��,p¾�²W�×³L�m�³�mKmqKr��¬¾�²W�n½?�� �
¶O�°½KrOL²O��¯³n/O�×´/�m�³��qL�ÆO�È�n�µn�L��¶¢²½K�mr`�sK�È/krO�qm�¶/�qL�

�ÈXg�L½�UKn²Xz«L®W�È®±�¨¾©m�,n²}LO�¶X}Km��KrX}K�UKn²Xz���´/�´�³m�°½K�¶¡�m´}
�qL®}�¶O�È¢½�Kqmq³?�ÈO�N/_´�Kq�È/¢½�qm�|·³v/S�³���´/�´�qm�|·³v/S�sK�×sL/¾±

Vz±Km�r¦½m�� 

���¬¾·L� 

�����n½�«´¸���

�¶¢²½K�qmm´����«´¸��sK�n½���ngÁ�n½�Å�L�µn�L��qm�¶¡�,V/z¾c�V/yK�µn}�È�±�¶¾ª�
mqKm�m´_³�§L®XgK�¶y�� 

¶O�n½�¶¢²½K�Vzl±�´�m�V©Lg�³m�qm��ª��q´�×�V/yK�µn/}�È/�±�¯?�¨P�L�³���,«³m
´�m�§Lg�qm�n½×�×o�×Kr/O�×´�m�sK�¨P��n½�°¾²d®·�³��³�,V/yK�µn/}�È/�±�«´/ª��n/¾©K

VyK�µn}�È�±�×´�m�V©Lg�qm�n½�����,«´y��±�m´/���§³K�§L/®XgK�n½mrW�¯³nO�-V/z¾
¯L®·�È�f½r�W�¯KnO�L¸���sK�ÈkrO�¶¡�¶±´¥��UL/gLP�¶O�µn�L��Uq´��°½K�qm�Kr½s�,n²²¡

È�Kn¾S��L�XkK�Èª�K�ÈO�³�n²¡�m´O�n·K´k�µn½L����§L®XgK�³m�sK�È¢½� 7n½�sK�m´���xS
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�mL�X/z�L/¸���UL®ª¡�r·L��sK�¬·�³�VyK�¬�K�|��±�¬·�,«´y�§L®XgK�¶cr¥�-VyK�r¦½m
�VyK��,«´ª�©KrhO����]�,�����,����È�r/�±�¶/O�-��,µn/�L��qm�È/�²�n/½�sK�m´/���¶/¡�n/½?

È®±�r/O�qm�Kq�¯?�¨/P�L�³�V/yK�×´/�m�¯L/s�qm�n½�È²�½�,«´y�§L®XgK��qm�È/Xg�-mr/¾¥
¬¾}LO�¶X}Km�°¾��rO��OLy�n½�m´_³�¶O�¬ª��×´�m�sK�¨P��¶¡�ÈWq´��� �

������sL²�³��qL��«´¸���

�µn�L��qm�¶¡�È�sL²�³��qL��µqLOqm�¶/¡�mqKm�m´_³�È©L®XgK�¶y�¯L®·�,VyK�µn}�È�±
m´O�n½�È�±�«´¸��qm��¶y�¬¾·L��¶O�¶_´W�LO�È�°/}³q�µn/�L��mL/��,�´��¶±L¥��¶/¡�mmr/¥

�³�n/±qKn±�n/½�¯?�r/O�×r/¦½m�³�³K�m´k�¶¡�m´}�×rK�È�n�×mr��¶¡�VyK�°½K�m´��
m´~±�er��rK�¯?�rO�È�n�sK�r¾��×r¦½m�mr��×´y�sK�È�qL��×L�mK���°ly�L`²½K�qm

¨OL��È�n�È�N/WrX�¯?r/O�V/¾¢ª�qL/[?�³�VyK�§´P����³r/~�È�n/��r/�W�³�m´/}
m´O�n·K´k� 

����µn�L��¯L½r_ 

¨OL��×q´K�¶c�qm��´��µn�L��¶¢²½K��´�k�qm��-mqKm�m´/_³�È/�ªXl�§K´�K�VyK�mL²XyK
�³��´/�g�³�§K´/K�sK�¬�K�,�qL�ÆO�q´K�¶®·�qm�Kq�q´¡p�µn�L��L¸���sK�ÈkrO�×L/�mK

¶X�r½pS�UL�LPWqK�n±K��È�f½r�W�L¸���sK�È¢½��§K´/K�¶/O�È/�L�XkK�µn/�L��°/½K�¶/¡�n/²¡
�¶¢ªO�,mqKn±Èz¡r·���´®/z�³K�×K´/�m�,n}LP±�³K�rOKrO�qm�È�qL��³�n²¡�L�mK�Kq�×t¾c

�È©L/r¾��q´/K�L/½�n/}LO�È©L/�q´K�µK´k�-m´O�n·K´k��,È±L¾X/}?����]�,�����,����,È±L¾X/}?�-

����]�,���,��������¶O�¶O� 5UÆL��qm�µn�L��¯L½r_�qm�,L¸���sK�ÈkrO�r¾P�W��b¾/·�¬�K�×L²�
�mqKn/±��L/�XkK�¶/���sK�È/�Lk�MLO�¶O�¬·�µn�L��³�mqKn±�m´_³�È�ÆXkK��,×sKt/¡�È/�Kr�

�������,������� �
V½?�«´gr�È�f½r�W�¬·�È±L¦½LTª¥� Þ6ÉK���/P�²��/ªXl��½mL��rO�µn�L��¶¡�n½L®±

È�·qm�µK´k�,m´}�¶/O�°¾®½�³�¶²¾O�¯³nO�³�,L¸±?�sK�r¾��L½�MLX¡�³�¯K´¾g�L½�n}LO�qL²½m�³�¬
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È�¬¢g�È�n���±�m´}��È�Æ/����¾®_�mt±�§´P��rK� ½�Kq�¯?�xTy��r/�±�¶/O�³�n/±Km
�È/�½r��Kq�¯?�³�n/²½L®±�mL/®X�K�Æ/���µr¾/y�rO�¶¡�VyK�«sÅ�¬·�È�L��³�¬¡Lg�rO�¯L~½K

¶/O�-n²·m�qKr����K³�×KrO�³�¶/¢±?�¨¾©m�V/z¾±�«sÅ�¬¡L/g�¬/¢g�qm�¶/~¾®·�¶/��Kr�m´/_
��,È±L¦½LTª¥�×´y´����]�,�����,������ �

�³�§K´/K�,�Æ/K�sK�¬/�K�mqK´�ÈL®W�qm�µn�L��¶¡�VyK�¯?�§³K�µ³r¥�µL¥n½m�xS
VyK�Kr_K�¨OL��UL�LPWqK�³��´�g��¶O�Kq�È�n/�§´/��L¸���sK�ÈkrO��b¾/·�qm�L/�mK��r/�

È®±�×mq´�¶/¡�n/±n�X��¶/¢ªO�,n±r½pS�b¾·�¶/©mK�sK�«Kn/¡��È�n/�§´/��§´/P��r/O�¶/¡�×K
È®±�V©Åm�L�n�rO�,VyK�µn}�mL²yK�¯KnO��qL�ÆO��×L/�mK�È/Xg�L/¸���sK�È/krO�³�n²¡

¶O�«LK�¬¢g�¶¢²½K��È�n���±�«sLg�°O�q´�²�V½K³q�qm���n/}LO�³K�×L/�mK�¶O�n²Xz��¶/±
n½�¶O���V/¾`g�rO�Èh�K³�¨¾©m�¶¡�n±n�X��³�¶Xz±Km�È·K³�×L�mK�Kq�Æ/O�È�n/�×L/�mK

�mqKn//±�m´//_³��qL//���,ÈX//}q����]�,����//��,���-����,×mt//½�È½L//P�LP��-����]�,�����,�����
�¯L/½r_�Z/¾g�sK�,�Æ/K�³�§K´/K�µqL/Oqm�µn�L��°X�r½pS�°®��,È�Kr��>L¾�L�?�«´gr

È�¬z��³m�rO�Kq��´�g�³�VyK�¨¾��W�¶O�¨IL���´�g�qm�µn�L��n±Km���È�KtX±K�È�L�K�q´K
ª®W�¨\ML/zX±K��/ª��³�V/¾_³s�¨/\�È/�Oq�q´K�³�,L¾}K�rO��l}� ���µL¥n/½m��/P�

�¯m´®±L/�X¡K�rO�MLh�K�×L²O�Kq�¨¾©m�³�mqKm�¯L½r_�È�KtX±K�q´K�³�§K´K�qm�µn�L��,¯L~½K
¶O�È� ª®W�¶O�¬¢g�qm�×´�m��r��n±Km���q´/K�qm�µn/�L��¶/¡�V/yK�n/�X��¯L/~½K�L/K

n±�¯L½r_�Nz±�³�V¾_³s�×L�mK�n²±L�È�Oqn/½L®±��½n/�W�¨OL���r��¶¢±?�r¦�,mqK��
È�µn�L��§´®~�Kq�r¾���µqLOqm�Nz±�×L�mK�¶XP©K��n±Km��,×sKt¡�È�Kr��������,������ 

����µn�L��UKn²Xz��

������qLPkK 

¬¸�´/���sK�¶ª�K³�UL½K³q�,�sL²ÆO�§L�rO�V¾¢©L�×L�mK�§´P��µqLOqm�n²Xz�°½rWL�¯
VyK��¶O�Z½mLgK�sK�ÈkrO���q´�n±qKm��sL²ÆO�È�n�×´�m�¶O�µqL}K�È²®�� 
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��������ÈOK�sK�«sLg�°O�q´�²�¶�[´�L½�¶h¾h���mL��«LK� Þ6ÉKnP�ņ� 

� 2« 5sL/ 3g� 5°/7 O� 5q´/ 4�7² 3� 7°/ 3��x±´½� 7° 3��n¾©´©K�°O�n®h� 7° 3��È¾h½�°O�n®gK� 4°7 O�n®h
�5 Þ6ÉK� 5n7 P 3��È5O 3A� 7° 3�ņ�� 2¬/ 3· 7q 5m� 4�/7 © 3A� 5¶/¾5�� 1x¾5¡� 7¬4̧ 3� 7y 3³ 3³�0Ly 4́ ª 4_�K 4́ ±L3¡�1¹ 3r 3~ 3�� 4V7ª4�� 3§L3�

�È/5 ©� 3́ / 4·� 7¬4̧ 7 ²/5� 1n/ 5gK 3³� 3§L/3� 3³� 3Å� 7¬/ 4̧ 9 ª4¡�K 4́ ©L3�3�� 4x¾5¢7 ©K�K 3p 3·� 7¬4¢3©� 3A�0L�7�3O� 7¬4̧ 4�7�3O� 3§3B 3z3�
È�«sL/g�°O�q´�²�- 4µL 3� 8mK�×5p8ª5 ©� 3§L3�� 3́ 4·� 7° 3®5ª3��¶/O�n/½´¥��mL/��«L/Kņ���r/�

°¾O�³�n±m´O�¶Xz~±�r�±�µm�¶¡�«mr¡�¶z¾¡�¯L}��³�m´/O�¬·qm�qKt·�¯?�qm�¶¡�m´O�×K
È�§KDy�×r¦½m�sK�¶¡�«Kn¡r·�VyK�L®}�¯?�sK�¶z¾¡�L½?�¶¡�n±mr¡���L/¸±?�¶/®·

MK´_�V/yK�°/�¯?�sK�V/�¥�L/¸±?�sK�È/¢½�³�,r¾k�¶¡�m´O�°½K�¯L}���§L/�§L/g
m´r��«LK�.Vz¾¡��yK�¯?�È�n�§L�V��,Èy´�����]�,�����,���e�,��-������� �

�×n²y�r�±�sK�Z½ng�P���UÅL¢/}K�Z/hO�qm�³�VyK��[´�¨�Kng�Èy´��j¾}�¨�±
n}�n·K´k�r¡o�r¦½m��r��,×n²y���N/X¡�qm�,Z½n/g�N/X¡�r/O�µ³Æ/��q´¡p�Z½ng

�L½L���³�«L¢gK�MLO�qm�Èy´��j¾}�¶½L¸±�¶ª®_�sK�È¸����ªXl��,È/y´��������,�������³
ƅŢŤƅƊ�OK°��x½qmK�°OK��,Èªg�x½qmK����]�,�����,�����VyK�µn}�r¡o���sK�,Z½n/g�°½K��OL�

¶O�È¦®·�¶¡�L`±?�� 7V/¾¢©L�È�n/�¶/cr¥�,n/±m´®±�V/¾¢©L�Nª/y�m´/k�sK�r�±� ½�t_
�mL/��«L/K�L/K�,VyK�µmr¢±�er��µL¥mKm�mt±�qm�Kq�m´k�×L�mKņ��V/¾¢©L�¶/O�¬/¢g

m´//®±�È�n/��l/}���«´//���¬/¢g�sK�Z½n//g�°/½K�qm¶/O�È�µmL�X//yK�ÈO´k��¶//¡�m´/}
×³L�m�¶O�¶¢ªO�,°¾®½�³�¶²¾O�¨¾P��sK�×r¦½m�¨¾©m�¶O�sL¾±�¯³nO�,È²¾L��°¾²c�LO�×K���r�

È�¶//X�r½pS�È�n//��//y´W�¯?�×L//�mK�n±´//}���È�n//�§´//��V//¾`g�r//O�Z½n//g�°½KrOL//²O
È�V©Åm��qL�ÆO�n²¡� 

��������L�q�«LK�sK�È�±tO�f¾h�ņ���
� 4°7 O� 4n 8® 3h4�3M 4́�7�½��3�� 5°/7 O� 3n/ 3® 7g3A� 7°/ 3�� 5 Þ6ÉK� 5n7 P 3��È5O 3A� 5°7 O� 3n 3® 7g3A� 7° 3��L3²5 OL 3h 7�3A� 7°5� 2¹ 8n5�� 7°

L 3� <r©K� 5° 3z 3h7 ©K�L3 O 3A� 4V7 ©3B 3y� 3§L3�� 2r 7�3±�È5O 3A� 5°7 O� 5n 8® 3h4ņ��×5³L/ 3z½ 3r¾ 8�©K� 4n¾/ 5�½� 5̈ 4_ 8r©K� 5° 3�
� 4�5r7�¾3�� 5°¾ 3gL3² 3̀ 7 ©K�×5́ 3X 7z4� 3́ 4· 3³� 0¹ 3r¾5\3¡� 3¬5·K 3q 3m�� 4¶/ 4® 5̧ 8X½� 3Å� 7°/ 3� 4¶/4 P4 ª 7�¾3�� 4¶4 J¾5`½� 7³3A� 4¶3P 5gL 3�

�4¶/3©� 4�5r7�½� 3Å� 5¶ 5gL3² 3̀ 5 ©� 1Û5©L 3� 3́ 4·�L 3� 3mL 3�� 7̄ 5F3�� 4V7ª4�3�� 5¶¾3ª 3�� 4µ 9m 4r½� 4¶4¡L 3z75E� 4¶3©� 9̈ 5h½� 3Å� 3§L3�3�
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È�È/�±tO�- 4¶/3©� 3́ / 4·� 3§L3��0LP5 ©L 3��n/½´¥��L/�q�«L/K�sKņ��¶/¡�«n¾/yrS�×mr/�µqL/Oqm
rSµn±��¬·qm�¯?�V®¾��¶¡�m´O�µmr¡�n¾��Kq�×K�§LO�³�m´O�×mL½s�×L·���¬©L/y�|½L/·

�m´O�È�n²¡�sK³rS�Vz±K´W�È�Kq�|PgL��³�,���¬¸X/�Kq�³K�¶/¡�È/z¡�L½�,VkL²}
È®±��È�³K�mt±�n±Km��È�Nª��³K�sK�³�n½?��m´/r��«LK�,n½L®±��¶/¦±�³K�×Kr/O�×qKm��{K

n±Kmr¥rO�mr��¯?�¶O�,Vz¾±�§Æg��×K³q�È�n½´¥��µn/±rSr¥K�«mr/¡��r���Kq�×K
È�¶¡�Nª��¶/¡�È©Lg�qm�n²¡�n¾��n²¡�sK³rS�n±K´W�µn/²²¡��,n²/yL²~±�|½Kr/O�×K
m´r����VyK�³K�m´k�§L��,È²¾ª¡����]�,�����,���e�,�Èy´��-�,����]�,�����,���,

e����-�,ÈªL��rg����]�,������,����MLO�,��e�,�������� �

���������sK�È�±tO�«³m�f¾h�L�q�«LKņ 

� 2r/ 7�3±�È/5 O 3A� 5°7 O� 5n 8® 3h4� 5°7 O� 3n 3® 7g3A� 7° 3�� 2n¾5� 3y� 5°7 O� 5°¾ 3z 4h7 ©K� 5° 3�� 5µ 5mL3² 7y 5F5 O� 5° 3z 3h7 ©K� 4°7 O� 4n 8® 3h4
L 3� <r©K� 5° 3z 3h7 ©K�L3 O 3A� 4V7 ©3B 3y� 3§L3�ņ��3́ / 7z½�×5p8©K� 3r¾ 8�©K� 4n¾ 5�½� 5̈ 4_ 8r©K� 5° 3�×�� 0¹ 3r/¾5 \3¡� 3¬/5·K 3q 3m

/3² 3̀ 7 ©K�×5́ 3X 7z4� 3́ 4· 3³� 3� 3r/ 3��K3o5E� 3§L/3�3�� 4¶4¡L/ 3z75E� 4¶/3©� 9̈ / 5h½�3A� 4¶3P 5gL/ 3�� 4�5r/7�½� 3́ / 4· 3³� 5°¾ 3gL
� 3Å� 1N/5©L 3�� 3Ú 3>L/ 3_� 7̄ 5E 3³� 4¶/3©� 3́ / 4̧ 3�� 4¶/ 3gL3² 3_� 3Û/3ª 3 3³� 4¶4� 5r7�½�°4¢½� 7¬3©� 7̄ 5E 3³� 5¶¾3ª 3�� 4µ 8m 3q� 4¶3P 5gL 3�

È�È�±tO�- 5¶¾3ª 3�� 4µ 8m 4q� 4¶ 4® 5̧ 8X3W�n½´¥��L/�q�«LK�sKņ�/�µqL/Oqmµn/±rS�¶/¡�×mr���Kq�×K
¬·qm�¯?�V®¾��¶¡�m´O�µmr¡�n¾��È�³�m´O�×mL½s�×L·��³K�³�,n²¡�sK³rS�Vz±K´W

È�Kq�|PgL���¶/¦±�L/½?�¶/¡�«mr/¡�§KDy�,VkL²}�×qKm��«L/K�.V/yK�§Æ/g�{K
m´r���È�Kq�|PgL��¶¡�È±Ls��Kq�|PgL/��r/¥K�³�n/±Kmr¥rO�³K�¶O�n½LO�,nyL²}
È®±�È�µn//±rS�³�n//yL²}�K³r//S�n//±K´W�r//¥K�³�,V//yK�³K�m´//k�§L//�x//S�,n//²¡�s
Nª���µn²²¡��È®±�Mp¡�¶O�¬¸X�Kq�¯?�¶¡�×K��n/}�¯?�È�n/�³�n/?�Umt/±�È/±Km�,
���¯Kmr¥rO�³K�¶O�Kq�n½��,È/y´�����]�,�����,���e�,��-�����,ÈªL/��r/g�-�����,�

]�����,����MLO�,��e�,�-������.� �
L�n�rO�È�±tO�f¾h��³m�V©Åm���

�ÈyqrO�sK�|¾Sµ´/h±��/�´�¶/¡�V/yK�«sÅ�,«´/y�³�«³m�Z½n/g�V/©Åm��qm�×r¾¥
m´/}�°/}³q�L/¸±?�¯m´/O�¶/±L¥³m�L½�ngK³���×³Kq�Un/g³�ÈOK�°/O�n/®h�È/�±tO�r/�±��,
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×³r��¶²��L�q�«LKņ����´/�´�Un/g³�°¾/²d®·�³�n¾/��mq���r/O�È/²IKr��,¨/�±�³m�qm
VyK�Z½ng�¯m´OngK³��¶²½r��¶y�°½K�¶O�¶_´W�LO�°½KrOL²O���,¢½�È�±tO�f¾g�¶/±�V/yK�È

LW�³m����/y´W�Z½n/g�³m�¨/�±�0L/�´�k�,�ªXl�mL²yK�LO�Z½ng�³m�¨�±�n²±L�È²IKr��LK
�ML/O�qm�×r/¦½m�³�n¾/��ML/O�qm�È¢½�,¶����ªXl�MLO�³m�qm�³�n²y�³m�LO�Èy´��j¾}

�È/�±tO�«³m�Z½n/g�qm�È/ª¡�µn/�L��m´/_³�,Z½ng�³m�UKqLP��qm��ÆXkK�,¶��©�� 7̄ 5E� 3³
�8X3W� 3Å� 1N5©L 3�� 3Ú 3>L 3_�5¶/¾3ª 3�� 4µ 8m 4q� 4¶/ 4® 5̧��¶O�¶/±´¥��Kq�Z½n/g�|/lO�°¾/®·�L/¸���sK�È/krO�¶/¡�×K

¶O�µmr¡�¨�±�«³m�Z½ng�¯K´²���n±K��,È±L/g³q�È²¾/zg����]�,������,������sK�È/krO�V/¾�PW�³
È�V©Åm�È¸���NX¡�qm�j¾}�sK�L¸����µn²/z½´±�³�VyK�Z½ng�³m�È�±tO�eLh��¶¡�n²¡

Z½ng³m�°IKr��¬·�×´��Kq�¯m´O�È�rW�È�¨�X/z�Z½ng�³m�Kq�L¸±?�³�n±Km�n/±Km���qm�«L/K
�¶/O�«³m�Z½n/g�qm�L½�,VyK�µm´®±�¬¢g�¬¸Xr¾��È�n�¶O�n¾��mq�M´_³�¶O�Z½ng�³m

Nª��¶¡�×t¾c�r·�mq�µn²²¡��r/O�Z½n/g�³m�°½KrOL²O�-VyK�µm´®±�¬¢g�¶X}Km�¬¸Xr¾��×K
�µqL/K�b¾/·�¯³n/O�Kq�³K�§´��³�n±qKm�V©Åm��qL�ÆO�È�n�§´��§´P��×r/¦½m�¨/¾©m�³

È�V`g�n²±Km�� �

���������mL��«LK�sK�°¾²D®©Kr¾K�VLK�MLO�qm�«sLg�°O�q´�²�f¾h�ņ� 

�5�L 3® 7y5E� 4°7 O� 4n 8® 3h4¾� 5°/7 O� 3̄ K 3́ 7� 3�� 7° 3�� 3̄ K3oL 3}� 5°7 O� 5̈ 7�3�7 ©K� 5° 3�� 3̈�3½�7h/3¾È�� 5°/7 O� 5q´/ 4�7² 3� 7°/ 3�
�3§L3�� 2« 5sL 3g���5 O3 5Á� 4V7ª4�È��5 Þ6ÉK� 5n7 P 3������ 3Å� 3̄ ? 7r4�7 ©K� 8̄ 3A� 4V7� 3r3�3��3½�3�5 O� 8Å5E� 0º 8̀ 4g� 4̄ 4́¢�<¾� 3§L/3��L/ 3®3�� 2¬

�5�¾�3}� 7°5� 5¶�7È��3�� 7° 3� 7¬4̧ 3 ©� 4V7ª4�3��0L6� 3g� 3̄ L3¡� 2>�<¾� 3̄ L/3¡� 7n/3�� 2m 4́�/ 7z 3� 4°7 OK�K 4́ ©L3�3�� 5̄ ? 7r4�7 ©K� 4¬�3½� 4¬/3ª7�
� 4r 3®4� 3³�3½�3p 4g 3³� 4¬3ª7��7 ½� 4º3��3½�4�� 4¬3ª7��0Kn/ 3g3A� 7n5_3A� 7¬3ª3�� 3Å�K 4́ ©L3�� 4¶8ª4¡� 4V7ª�4 ½� 4¶/8±5E�4§L/3��3½� 3Û/5©3o� 4�5r/7�

�5ª 3�� 8Å5E� 4¶8ª4¡�6 ¾�0Lņ��8~©K� 3̄ L3¡�K3o5E 3³�7È��3O� 4>�7 ¾�5q 7m3A� 3Å�K 3p/ 3·� 3§L/3�3�� 5« 7́ 3�7 ©K� 3°×��5q 7m3A� 3Å�K 3p/ 3·� 3§L/3� 3³×�
�5q 7m3A� 3Å�K 3p 3·� 3§L3� 3³×��5q 7m3A�L3 ± 3A�K 3p 3·� 3§L3� 3³×��3B3��5 ª 3�� 8̄ 3A� 4n 3̧ 7}�6 ¾�0Lņ�/3�� 3̄ L/3¡�<¾�5̄ ? 7r/4�7 ©K� 3¬����� 3§L/3�3�

È�«LK�LO�°ly�°®��qm�q´�²�-4 Þ6ÉK� 3Û3® 5g 3q�n½´¥����ÆX/kK�¯?r��¬¸��qm�¯´c
�n½´¦O�¯?�sK�¬¾��¶cr·�xS�,Vz¾±�V`g�¬¾��¯³nO�¯?r��¶¡�¬Xz±Km�xS�,VyK

È�³�VyK��g�c�¯?r��¬¾��¶¡�¬X�¥�Èª��VLK�¯L�©Ll�¶O�n½´¥�.VyK�Èz¡�¶
°OK�¶¡�n²X�¥�L¸±?�n²X}Km�¬ª��¯?r��¶O�¶�½pg�³�r®��,m´�z��È�×³Kq��¶/O�n/½´¥
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¶±�n²X�¥�.n²X}Km�¬ª��¯?r��¶®·�¶O�L¸±?�L½?�¬X�¥�L¸±?��b¾·�x/S��¬X�L/¾±�Kq�È/z¡
Èª��t_�,mqKm�¬ª��¯?r��¶®·�¶O�m´}�¶X�¥�¶¡ņ�×t/¾c�«mr�°¾O�×rK�ÈX�³�³�,

È®±�n²½´¦O�¶®·�¶¡�n}LO�³�¬±KmÈ�n½´¦O�r�±� ½�È©��¬±Km�Èª�ņ��¬/ª��È�n/
VyK�¯?r��¶O�È�UmL¸}�xS�,��,V/yK�¯?r��¶®·�¶O�¬ª��È�n�¶¡�Èª��¶¡�¬·m
VyK�¯?r��¬¾���m´r��«LK���n/²¡�V/®gq�Kq�´W�n±³Knk�¡/²¾ªÈ�,����]�,���,/���

���-���e�,����� �
�Z½ng�V©Åm�ÈyqrO��
�Z½ng�°®��×³KqÈ�n½´¥�b¾·�¶¡�Èª��t_�MLh�K�sK�«Kn¡ņ�¶/®·�¶O�¬ª��¯´c�,

È®±�,n±qKn±�¯?r��b¾·�Kr½s�-n²}LO�¯?r��¬¾��n²±K´W��³�n²Xz¾±�¯?r��¶®·�¶O�¬ª��È�n�«Kn¡
Èª�ņ�Èª��xS�,VyK�¯?r��¶®·�¶O�¬ª��È�nņ�VyK�¯?r��¬¾����n/¾½BW�Kq�³K�°ly�«LK

mr¡�L�m�|�g�qm�³�m´®±��¶ª®_�qm�×³Kq�°ly�«´®��¥�¶¡�×K�¬¸��³�V½Kqm�È�n�V�
È�¯L~±�,mqKm�«n�W�È�nr¾��rO��³r��³��PX�³�§´P��°ly�°½K�¶¡�n·m��Æ��©Kn/²��¶/²�

¶O�³�VyK��m´®±�r½r�W�Kq�¯?�«LK�³�VyK�Èª¡�µn�L�� ½�Uq´���,«´/ª�©K�rhO����]�,�����,

����È�V©Åm��sL²ÆO�È�n�µn�L��V¾`g�rO�¬·�Z½ng�°½K�Kp©�,�n²¡��� �

��������¢}KqLPkK�×n²y�UÅL��

�wL/yK�r/O�,«sL/g�°/O�q´�²�Z½ng�n²y�qm�Èª¾OmqK���h�,È±L¦½LTª¥�«´gr�¨�±��P�
�,V/yK�µn/~±�r¡o�{qnS�¬yK�¯´c�x±´½�¶¡�µmr¡�§L¢}K�,N½p¸W�qm�Èy´��j¾}�¨�±

È®±�°½KrOL/²O�³�V/yK�¶/�[�×mr/��¶/¡�n/}LO�°®gr©Kn/P��°O�x±´½�¶¡�Vz¾±�srh��¯K´/W
�Vz±Km��[´�Kq�Z½ng��×´y´�,È±L¦½LTª¥�����,�]����,������ 

�jyLS�qm§L¢}K�È�q´¡p�Z½ng�×n²y��¶/O�«sL/g�°O�q´�²�Z½ng�¶¡�V�¥�¯K´W
VyK�µn}�¨�±��½r��¶y�� 

����������§³K��½r���
�qm�Èy´��j¾}��½r�ŧɔƃǆŮ��sK�È/ª`O�n/¾©³�°/O�n/®h�sK�È/¾h½�°/O�n®gK�°O�n®h�sK
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�V/yK�µmr/¡�¨/�±�«sL/g�°O�q´�²�sK�x±´½��,È/y´�������,]����,���e�,�����°/½K�qm�¶/¡
�,V/yK�µn/~±�r/¡o�{qn/S�¯´/c�x±´/½�³�n²Xz·�¶�[�×mKr�K�x±´½�t_�mKr�K�¶®·��½r�

�¶¡�Vz¾±�«´ª�x±´½��Z½n/g�¶/`¾X±�qm�³��L/®_K�MLh/�K�sK�¶/¡�VyK�°®gr©KnP��°O
�sL/�?�qm�¶/¡�È/ª�±�rOL/²O�È/Xg�¶/¡�VyK�Èª`O�M´��½�°O�x±´½�L½�³�m´O�n·K´k�f¾h�

�,n}LO�µm´O�Èh��Èh���sK��qm�³�V/yK�¶�[�×mr��§Lg�r·�qm�¬·�³K�³�VyK�¶X~¥rO�¯m´O
m´O�n·K´k��[´�Z½ng�¶`¾X±��VyK��[´�¨�Kng�¨�±�°½K��P��Z½ng�°½KrOL²O��� �

����������«³m��½r� 

�qm�j¾}�¨�±��½r�Ǆƨɔťǆǁ��°/O�q´/�²�sK�x±´/½�³�°®gr©Kn/P��°O�x±´½�sK�j¾}�¶¡�VyK
�VyK�µmr¡�¨�±�«sLg��,Èy´��������,��������sK�0L®¾�X/z�j¾/}��/½r��°/½K�qm�¯´/c�¶/XP©K

�°O�x±´½°®gr©KnP��¶�/yK³�³�,V/yK�µmr/¡�¨�±��³��´/�r�Z½n/g�,µmr/¡��p/g�Kq�L·
È��¾���¶²½r��È©³�,m´}��¶/±�V/yK�°®gr©KnP��°O�x±´½�¯L®·�x±´½�¶¢²½K�rO�VyK�×K

Èª`O�M´��½�°O�x±´½�� �
VyK�n�X��Èª¾OmqK���h�jyLS�qm�¶Kr¢©K�eLX��NgL���qm�j¾}�¶cr¥�¶¡ŧɔƃƨǆŮ�

�qm�È©³�,µmr¢±�r¡o�Kq�x±´½�qnS�¬yKǄɔťǆǁ�V/yK�µmr¡�r¡o�¬·�Kq�{qnS�¬yK���°½KrOL/²O
�mqKn±�×mKr½K�b¾·�³�VyK�f¾h��n²y�r�±�sK�Z½ng��,È±L¦½LTª¥�×´y´����]�,�����,������ �

����������«´y��½r���
¬¾·Kr/OK�°/O�È/ª��³�¬¾·KrOK�°O�Èª��sK�VyK�È�L¡�qm�È²¾ª¡��½r���°/O�¬¾·Kr/OK�{qn/S�sK

��O�sK�¬¾·KrOK�³�¬}L·���O�³�MLh�ÅK�°O�q´�²�sK�MLh�ÅK��sK�¬/·�q´/�²�³�«sLg
�mL��«LKņ��¨�±µmr¡�VyK���,È/²¾ª¡����]�,�Ô���,���e�,����Z½n/g�¨/�±�°/½K��/P��¶/¡

VyK��¾���³�¨yr�� �
�,¨ILy³�NgL�Z½ng��µqL/}K�¬/·�j¾/}�¨/�±�³m�¶/O�³�VyK�µmq³?�È²¾ª¡��½r��LO�Kq

±�VyK�µm´®��,ÈªL��rg����]�,������,���MLO�,��e�,���×n²/y�r/�±�sK�r¦½m�Z½ng�¶y�LK�-
n±qKn±�×mKr½K�b¾·�³�n²Xz·�f¾h���� �
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��������qLPkK�È©Åm�UÅL¢}K��

�«sLg�°O�q´�²�¶�[´�UÅL¢}K� �

����������§³K�§L¢}K 

�mL��«LK�¬¢gņ�¶O�¶/O�,«sL/g�°/O�q´/�²�Z½n/g�qm�È�n/���±��sL/²ÆO�r�Lk��¯m´O
�È�nµm´P±�¶O�¶¢ªO�,VyK�×o�r�Lk���/y³�qm�¶/z¾¡�m´/_³�Kr/½s�-VyK�µm´O�³K�¯m´On¾©K

È�N_´��®_�¯?�×o�L¸±?�¶®·�¶O�¶¡�m´}�� /½�t/_�¶/®·�¶¡�È±Ls�³�n½L®±��n��n¾©K
×o�,n²½L®±�È�±�m´k�sK�Kq�¶z¾¡�V¾¢ª�r�±��¯m´On¾©K�È/�±�Kq�|½´/k�V/¾¢ª�¶/¡�×mr�

È�VOL[�µmr¢±��³�n/}LO�V/¾¢ª�È�n/�mr/��¶/¡�VyK�È½L_�ZhO�mq´�¶¢±?�§Lg�,n±L
×o�n}LP±�n¾©K���,V/yK�µm´/®±�er/��Kq�×mKr/½K�°¾/²c�Z½n/g�V©Åm�¶O�¶¡�È¸¾���°¾©³K

°OK�«´gr�VyK�Èªg�x½qmK���|·L¥n/½m�,L/���qmK´±�ZhO�qm�Z½ng�¨�±�°®��¯L~½K
¢g�¶¡�VyK�°½K«LK�¬ņ�¶O�0L�r��È�n�V¾¢ª�¶O�¶/O�¶/¢ªO�,Vz¾±�|½L�mK�r�Lk��V¸_

×o�VyK�³K�¯m´On¾©K��È��´±�³m�rO�Kq�n½�¯L~½K�n±Km��µn·L/~�n/½��qm�³�,È/®¢g�n/½�³�×K
µn·L~�n½�¶cr¥�,Z½ng�ZhO��-mqKm�m´/_³�È/®¢g�n½�LK�,mqKn±�m´_³�Èz¡�×KrO�×K

Nªy��LX�¯?�sK�Kq�¯L}m´k�n½� 7mKr�K�¶®·�Kr½s�n±L�È�LO�È�n� 5È®¢g�n½�³�n±mr¡���xS
µn·L~�n½�¶±�mKr�K�r½Ly�mqKm�È®¢g�n½�È�n�È©³�,È®¢g�n½�¶±�³�n±qKm�×K��«LK�Kp©ņ�

�VyK�µm´®±�³K�V¾¢©L�¶O�¬¢g�°OK��,Èªg�x½qmK����]�,�����,����� 

È�¨�±�«´ª�©KrhO�×o�L¸���sK�ÈkrO�¶¡�n²¡�M´zh�n¾©K��qm��¾�©�¶O�N½r��mKr�K�¯n}
¶O�Kq�¶��©�MLO�×o�rO�×n½D�¯K´²���³�¶X/z±Km�q´¡p/�Z½n/g�qm�¶/z¾¡�¶O�mKr�K�¯m´On¾©K

�ÈX�³�¶¡�n±n�X�È¢½mt±�×o��n/��N_´��¾�©�¶O�È�n/¾©K��¶/¡�×mKr/�K�¶/±´¦c�,m´/}
�y³�qm�¶z¾¡��M´zh�n¾©K³o�VyK�¯L}±�.n±´~��,«´ª�©K�rhO����]�,�����,������ �

§³K�§L¢}K�MK´_����
§³K�MK´_��×o��n��¨/OL��Z½n/g�qm�mKr/�K�³�¶/z¾¡�µqL/Oqm�n¾©K��Kr/½s�,V/z¾±�§´P�

�n/·K´l±�>È/}�¯?�r/O��l/}�n½��n��N_´�È�l}�¶O�×t¾c�È¢½mt±�³�Mr��mr`
×o�L¸���r\¡K�µL¥n½m�sK�Kp©�-n}�È®±��n��¶��©�MLO�qm��¾�©�N½r��mr��¶O�n¾©K��n/²¡��r/hO
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�,«´ª�©K����]�,�����,������m�§L¢/}K�MK´_�,µn±qL¦±�r�±�¶O�V/½´©³K�0Å³K�Kr/½s�,V/yK��/¾�
×o��n���ML/O�qm��¾/�©�¶/O�N/½r��mr/��L/O�¶z½L��qm�Z½ng�qm��LX�µqLOqm�mKr�K�¶O�n¾©K
¨OL��¶��©�b¾·�¶¡Krc�-Vz¾±�§´P���/y³�mr/`�³�V/z¾±�qL¡�qm�ÈX½´©³K�¶±´¥���L/X�¯m´O
�VPz±¶O�mqKn±�Èh¾_rW�r¦½m��Kr�K��/½K�¬·�¶��©�MLO�qm�L¸���r\¡K�µL¥n½m�0L¾±L[�V/yK�°

×o�Kq��¾�©�¶O�N½r��mr��¶¡�È®±�n¾©K��¶/O�¶/��©�ML/O�qm�¶/±�³�Z½ng�qm�¶±�¶`¾X±�qm�,n²±Km
×o�,N½r��mKr�K�È®±��n��n¾©K�n²¡���/y³�0L/\©L[�VhW�sK�¬/�K�,¶/z¾¡�¯m´O��L/¸±?�¯m´On/½

Vz¾±�mqK³�§³K�§L¢}K�xS�,VyK�� �
«³m�MK´_��V½?�«´gr�°OK��rg�È±L¦½LTª¥� Þ6ÉK�¨OL��Kq�x½qmK�§´P��È®±��Kr/½s�,n/±Km

¯?�ZhO�¨h�qm�r¥K�°OK�¶¡�¶±´¥��r/O�³�n/}LO�¶X/}Km�m´/_³�×n/½�V/yK�È�n/�x½qmK
¶O�³�n}LO�×r¦½m�§L�V�¾�g�qm�°¾��¶¡�È�r���«sÅ�,m³r/O�°¾/O�sK�×³L®/y��/ªW�NPy

È�� 7mKr�K�¶®·�¶¡�n½?°L��b¾/·�¶/¢±?�§L/g�³�n²X/z·�n/¾©K³o�¯´c�,n²}LO�°¾��¯?��x¡
VyK�¶X�¦±�Kq�×t¾c�°¾²c���,È±L¦½LTª¥�×´y´����]�,�����,������ �

����������«³m�§L¢}K 

«LK�¬¢gņ�¶O�«sLg�°O�q´�²�V½K³q�qm�¶O�È�n���±� /©L�¶/O�¬ª��r�Lk��È�n/�¯m´O
¶O�¶±�,VyK��r�Lk�sL²ÆO�¯m´O��¶/z¾¡� /©L�mKr/�K�¯?�¶¡�VyK�¯?�rO�§Lg�r·L��Kr½s�-³K

�,n/±m´®±�Nªy�Kq�|½´k�V¾¢ª�7mKr�K�¶¾�O�¶¡�È±Ls�³�Vz¾±�]qLk�L¸±?�sK��LX�³�n²Xz·
�¶/O�¬/ª��ML/O�sK�È�n�×KrO�¶z¾¡��ª�W�¶O�¬¢g�°½KrOL²O�-VyK�È�n�qm�r�h²�V¾¢ª

 ©L���qL�ÆO�×L�mK��r��¶±�,VyK�È�n�¯m´O�½LP�LP��,×mt½�È����]�,�����,������ �
«³m�§L¢}K�MK´_���qmZ½ng� /©L�¶/O�¬/ª��¶/O�r�~�¶¡�×t¾c��n/}LO�È�n/�¯m´O

È�¯L~±�§KDy�¶¢ªO�,mqKn±�m´_³�b¾·�¶¡�n·m��V/z¾±�qL/¡�qm�¯?�¶/O�È/®ª��¶±´¥��È²¾/zg

�,È±L/g³q����]�,������,����b¾·�¶/¢²½K�¶/O�¶/_´W�LO�xS�,��Z½n/g�¨/®g�r/O�È/²IKr��¶/±´¥
��qm�q´¡p�sK�mKr/�K�§KD/y�¶/¢ªO�,mqKn/±�m´/_³��L/X�r/O�È�n/�V/¾¢©L�¶O�¬ª��Uq´

¶²½r��§³K�Z½ng�qm�r¦½n¢½�«n��rO�×K��¬/·�«³m�§L¢/}K�,V/yK�È�n/�V/¾¢©L�¶/O�¬ª�
Vz¾±�mqK³��� �
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�È�±tO�eLh��§L¢}K�«´y�³�«³m�Z½ng���
«n��¶O�n¾��7§L�mq�¶O�rK�¬·�È�±tO�f¾h��³m�qm��V/�¾�g�qm�³�VyK�µn}�mr��«L¸WK

«n��«n��È²�½�«L¸WK���n/��«L/¸WK�,mr/��×KrO�Mp¡�t½´`W�LO�Kr½s�-mr��×KrO�Mp¡�t½´`W
È�«n��LO�È�r��sK�³�n²¡�È�¨�Lg�mr��¯?�V¾¢ª�¶O�¬ª��,mr��×KrO�Mp¡�t½´`W�m´/}��

�Z½ng�³m�xSÈ�±tO��qm�¶/¡�V/yK�¯?�Z/½mLgK�«´¸��¶¢ªO�,n±qKn±�V©Åm�L�n�rO�¬·
�§L� 7È�n�V¾¢©L�¶O�¬ª��Uq´��m´}�µmKm�³K�¶O�n½LO��,×mt½�È½LP�LP�����]�,�����,������ �

MK´_��«n��V�¾�g�¶O�«L¸WK�«n��×L²���V/yK�L²��¯KnO�¶¢ªO�,Vz¾±�mr��Mp¡�t½´`W
�V/¾¢ª�¶/O�¬/ª��N/_´�L/²��°½K�³�n}LP±�r¾��§L�¨¡K�µmKqK�§L®XgK�,È�n��g�qm�¶¡

È®±��qm�¯Kr¦½m�§L�¨¡K�µmKqK�§L®XgK�¶cr¥�0L�´�k�-m´}�,n/}LP±�er/��È�n/�mq´
³�L�k�¨\�×r¦½m�UÅL®XgK�LK�����Z/½mLgK�¨/®g�°½KrOL/²O�-mqKm�m´/_³�È�n/��g�qm

¶O��mqKn±�È¸_³�È�n�V¾¢©L�¶O�¬ª��Uq´���,È±Lg³q�È²¾zg����]�,������,������ �

����������«qL¸c�Z½ng�§L¢}K 

Èª��Ur�g�×L�mK�¶O�×³Kq�]L`XgK�,«qL¸c�Z½ng�qmņ��sK��Kr/��sK�n�O�§´/��V/¾`g
È�V/`g�Kq�¶OLh/��§´/��7§³K�qn/��qm�¶¡�L²��°½nO�-VyK�¶OLh��¶®·��Kp/©�³�n²X/z±Km

«n��¶O�×³Kq�°OK�V¾�_r�¶O�¶�½pg�³�r®��,m´�z��L/¸±?�m´/k��KrX�K��¶/®·�¶/O�¬/ª��¶/¡
n±qKn±�¯?r���«n��¶O�¶±�,m´®±�§ÅnXyK��¬/ª��¯Kn/O�¶/¡�ÈWL/½?�qm�È/Xg�,L/¸±?�§´/��qLPX�K

n±qKm��O�mL²XyK�xSÈª��Ur�g�§´��¶ņ��¬ª��¯?r��¶®·�¶O�¶¢²½K�¶O�Ur�g�¯?�×L�mK�³
¶O�,mqKm��qL/�ÆO�È�n/�V¸_�¶/O�¶/¢ªO�,V/z¾±�Ur/�g�¯?�¯m´O�ÈOLh/��r�Lk��¯m´O

�VyK�ÈOLh��§´��V¾`g�³�Ur�g��,ÈX}q����]�,�����,������ �
§L¢}K�ÈOL½sqK��Èª��Ur�g�×L�mK�§´P�� 5̈ ®gņ�¬ª��qm��V/¾`g�rO�,¯?r��¶O�°X}Km

h��§´�¶ª®_�b¾·�Kr½s�,VyK�Z½ng�r·L���Æk�,ÈOL��¶/¡�mqKn/±�m´/_³�Z½ng�qm�×K
Èª��§´��V¾`g�LW�n½L®±�V©Åm�¶OLh��§´��V¾`g�rOņ�¬¾±KnO�MLO�¯?�sK�Kq�� �

È�r�±�¶O�LK�È®±�V©Åm��sL²ÆO�È�n�§´��§´P��rO�Z½ng�¶¡�n½?��L/¸²W�¶/¢ªO�,n²¡
È�V©Åm�¨·L_�rOKrO�qm�¬©L��§´��§´P��rO�O�³�n²¡�È�n/�L/O�×rK�¶O�¬ª��È�n�§´P��°¾
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� 7�g�³�§Lb¾·�¶±´¥�mqKn±�m´_³�ÈsÆW���È�n�µn�L��V¾`g�rO�q´¡p�Z½ng�°½KrOL²O
mqKn±�V©Åm��sL²ÆO�� 

�������L®_K 

�È�n/�,r·K´/_�NgL/��³��L/½q�NgL/��n/²±L�,¶/¾LK�È¸���NX¢�¯L¥qtO�sK�ÈkrO
�´��µn�L��rO��L®_K��n²X/z·�r¡p©K��È½L/P�LP�ÈO�,×rIL/g�]�,L/W����,����,È/�`±�-����]�,������,

����,È/�Kr±�-����]�,������,�����L®_K�sK�rWÅLO�ÈXg�-���,�È/�Kr±�«´/gr�³��L/½q�N/gK
n±qKm�Uq³r��×L�mK���³�n/½D�Kq�Z/hO�¨h�qm�§´�²��L®_K�L¸���sK�ÈkrOn/�X���¶/O

È�¶��h�³�¶©´�²�Ur¸}��n²±Km��,«´ª�©K�rhO����]�,�����,������§´/�²��L/®_K�¶/¡�ÈkrO�³
È�UKqL/K�r½Ly�³�Ur¸}�¶O�n�X��Kq�¯?�¯´c�L`²½K�qm�,n±qKn±�§´P��Kq��¶/O�¨/IL��,n/²±Km

�n²Xz·�¯?�V¾`g��,È±L¾X}?����]�,�����,�������/�h�§´/��¨/�±�sK�x/S�r·K´_�NgL��³
�µn�L��µqLOqm��mK�°È�¶©�È���¶¾ª��ngÁ�n½�Å�L��UqLP��¯m³t�K�°®��,�/²¾O�¯³m�°�º

°¾®½³�È�L®_K�,��r¾P�W�LO�Kq�¶ªJz�¯m´O���L/®_ÃK�¨¾�hW�°¢®½�¨O�,¶¾��µn_A��Æk�ÆO
¶¾ª����VyK�µn}�r¡pX��,È�`±����]�,������,������ �

��L®_K�ÈyqrO�³�n�±��
�n/}�ÈyqrO�¶¡�VyK��±�L½�¯?�n²y�³�VyK�×n²y��L®_K�,{m´_³��r��rO��L®_K

q´��³m�r·�qm�³�n?�n·K´k�¶¡�Vh��V©L�K�L½�³�¶/¡�m´/O�n/·K´k�È¡qn��L®_K�U
È®±��L®_K�LO�°½KrOL²O�-Vz¾±�V`g�¯L®·�,m´®±�§ÅnXyK�µn�L��rO�¯K´W��sK�È/krO�¶¡�¶±´¥

µm´®±�f½r�W�§L¢}K�°½K�rO�L¸����n±K�¨¾�L®yK�¶~®��q´S��,×K����]�,����,������ �

�����Æ���µr¾y 

µn/�L��rO�¶�¾}�×L¸���sK�ÈkrO�¶¡�ÈWKn²Xz�³��qKn�sK�r¦½m�È¢½��³��sL/²ÆO�È�n/
µm´®±�¶L�K�¯?��½mL��VyK�Æ���µr¾y�,n±K���È/krO�ÈXg�¶¡�VyK�×ng�qm�µr¾y�V¾®·K

¶Xz±Km�¯?�m´_³�rO��´�´�Kq�µn�L��¨�K�{r½pS�L¸���sK��n±K�¨¾�L®yK�¶/~®��q´S��,×K����]�,��,

��������V/yK�¶X/z±Km�È/½Æ���¨�K� ½�Kq�«qL¸c�Z½ng�ÈXg�r·K´_�NgL��³��,È/�`±

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


ʵʶ˨ ˨

 

www.jf.isca.ac.ir 

`g
V
¾

�L�
�n
�µ
n�

È�
�̄
³n
O��

qL�
Æ
O

n½�
L
K�¶
���
r�
²�
sK�̄

?�m
rOq
L¡�
³

¶¾ 

����,��]�����,�����¶//O�¯?�sK�È//krO�³�µn//®��¯K´²��µm´®±�mL//½�µn//�L��¨¾©m��n//±K��,×mq´//²`O

����]�,�����,�����µr¾y�°¾²c�³��V/yK�L/�Kmq´�0L�r/}�×K��,È/±K³r½K����]�,�����,������³
¶O�Kq�¯?�³�n½L®±�mL®X�K�µr¾y�¶O�n½LO�¬·�È�L���n/·m�qKr/����K³�×KrO�È�½r��¯K´²���×´/y´

�,È±L¦½LTª¥�����]�,����,������ �

������¶�r~X�µr¾y 

×´��³�°½rX¸O�L¸���sK�ÈkrO�¶Xz±Km�¶�r~X�µr¾y�Kq�q´¡p�µn�L��rO�¨¾©m�°½rW��L/O�Kr½s�,n±K
�qm��h�WMK´OK��×mr/��V¾_³s�×L�mK�,�qL��¯³nO�V¾¢©L�×L�mK�n²±L�¶����ªXl

/�§´/��,UL/¡s�p/kK�×Kr/O�r/���×L/�mK�³�§K´/K�V¾��³�×L�mK�,�r��qL¢±K�¯³nO�È�n
È�¶X�r½pS�È�NWrX�¯?�rO�È�r}�qL[?�³�m´}��sK�È/�mq�¯´/c�¬/·�¶�r/~X�µr¾y�³�m´}

È�È¸X²�«´���¯Ls�¶O�,VyK�¶X�r¦±�Uq´��¯?�sK��qL}��r���V/yK�V/`g�³�m´/}
��,×sKt¡�È�Kt���������,����-������ �

�¶�r~X�³�Æ���µr¾y�ÈyqrO�³�n�±��
K�qm�¯?�°�¾Xqn��³�VyK�°¾�Xqn��×KqKm�µr¾y�¶/O�¯?�«K´/��¶/¡�VyK�È�´�g�³�§K´

×o�V¸_�sK�È�qL��³�n}LO�°¾�r���h©K�¶O�³�n²}LO�¶X}Kn±�¯m´O��sK�¶/¡�È�´�g�L¸���r¾P�W
n²¢±�s³L`W�r�±�³m���L½�UqL¸��qm�mKr�K�×L�mK�§´P��n²±L�×mqK´�qm�È�n�§´��§´P��LK
�,×t¾c�VyL`±V½Cq�mr/�¶/®·�¶/¡�L`±?�sK�,¯?�§L\K�³�È�r}�fOo�,§Æ·�°¾®ª/z�³�«

È®±�Kq�mqKn/±��L�XkK�È�Lk�mr��¶O��g�³�n±qKm��KrX}K�¯?qm��n²X/z�µr¾/y�¶/O�¯K´/W
¶±�×mqK´�°¾²c�qm�Kr½s�-m´®±��¯?��Æ/k�¶/¢ªO�,V/z¾±�sr/h�¯?�r/O�µr¾/y�qKr�XyK�L¸²W

�Kr/½s�,Vz¾±�V`g�µr¾y�,m´}� }�¯?�V¾`g�qm�¶¡�×mqK´�qm�°¾²d®·�-VyK�srh
�Æ�K�³�VyK�ÈP©�¨¾©m�µr¾y��,m´/}� /z®W�¯?�¶/O� /}�mq´/�qm�¶¡�mqKn±�È´®��L½

È®±�Kq��´¢~�mqK´�³�m´}�µn²zO�°�¾Xqn��¶O�n½LO�¶¢ªO��¶/¢ªO�,m´/®±��hª�¯?�¶O�¯K´W
�n/²sL¾±�³�n/±qKn±�V/¾`g�¯L/}m´k�¶/¡�V/yK�×³L�m�r½Ly�n²±L��´¢~�mqK´�¬¢g

n²Xz·�¨¾©m��� �

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


ʵʷ˨ ˨

� �
 

www.jf.isca.ac.ir 

�³�
V
z¾

O�§
Ly

¬X
~·

�µq
L®
}�
,

«´
y

��
�È
SL¾
S

�����,
t¾
½LS

�
��
��

��

������Vh��rO�¬ªz�¨���³�§´��¨®g�V©L�K 

�È�n//�§´//P��¶//©mK�sK�Kq�°¾®ª//z�qL//X�¥�³�§L//��K�qm�Vh//��V©L//�K�,¯L//¥qtO�sK�È//krO
¶Xz±Km��sL²ÆO��¶ª®_�sK�-n±KNgL��¶±�,�L½q��µn/�L��r/O�Uq³r/��³��L/®_K�×L/�mK�L¸²W

�mL²X/yK�¯?�r/O�,Vh/��r/O�°¾®ª/z�§L��K�³�§K´�K�¨®g�M´_³�×L�mK�MLO�sK�¶¢ªO�,mqKm
È��n²¡�ÈO�,×rILg�È½LP�LP��]�,LW����,�������µm´/®±�V/¾�PW�³K�sK�¬/·�r·K´/_�NgL/��«´gr

�VyK��,È/�`±����]�,������,������³�¶/�Knmq´�Kq�¯?�L/¸���r½L/y�,¶/¾���³m�°/½K�sK�x/S�³
µmKm�qKr��ÈyqrO�n±K�� �

�kK�,§³K�§L¢}K�È�n�sK�¨¾©m�¯m´O���¨/�±�Kq�¨/¾©m�¶¡��L½q�NgL��«´gr�m´k
È�È�n�sK��kK�Kq�¯?�,VyK�µm´®±�s�,n±Km�È�L�XkK��qL�ÆO�È�n�§´���L®y�Kr½

�,mqKn±�¬ªz�¶O¶¢ªO�È�¬·�r�L¡�¨L}��¯L®ª/z�¨���³�§´��µqLOqm�¨¾©m�¶¢±?�§Lg�³�m´}
VyK���qm�,V/yK�¶X/}Km�UL/�X©K��L/½q�NgL��§L¢}K�¶O�¶¡�L`±?�sK�r·K´_�NgL��¶XP©K

�n¾��,Vh��rO�¬ªz�¨���³�§´��¨®g�V©L�K�¨¾©m�°®��©��qL��Å³��n�¨¡�¨O¶���Kq
�kK�LW�VyK�µm³t�K�n½L¾±�«sÅ�È�n�sK�¨¾©m�¯m´O�� �

�¶ª®_�¶¡�m´}�¶X�¥�VyK�°¢®�¶/©��qL/��Å³��n/�¨¡�¨O���¨/�K�¶/O�r·K´/_�qm
�µn�L��¶¾ª��ngÁ�n½�Å�L��ÈrO�mmr¥��¬/¢g�¶/¡�V/yK�°/½K�{m´���r·K´_�NgL��³

Kn/±�n/½�¯³n/O�È�n/�¶/O�È/�L�XkK�,°¾®½�³�¶²¾O�¯³nO�È�n�m´y�¶O�U³L���¶/¢ªO�,mq
È��qL��¯³nO�È�n�r·�¨L}��È�n/�µn/�L��,r·K´/_�NgL��r�±�sK�¶`¾X±�qm�³�m´}

��´/Or�r·K´/_�UqLP��¶`¾X±�qm�-m´O�n·K´k�n½�¯³nO�È�n�µn�L��sK�¬�K��qL��¯³nO
�kK�§L¢}K�¶O�³K�UL�X©K�ZhO�LW�m´O�n·K´l±�Vh��V©L�K�¨¾©m�¶O��V©L/�K�¨/¾©m�¯m´O

m´}�er��L�n�sK�Vh����LOÈ�¶n��³m�r¡o��¯L/¾O�°¾/²c�Kq�§L/®XgK�°/½K�j/yLS�¯K´/W
m´®±�� �

�UqLP��³m�L¸���N©L��0Å³K�¶¾ª��ngÁ�n½�Å�L���³�¶©��qL��Å³��n�¨¡���È¡L/g�Kq
¶Xz±Km�µn�L�� ½�sK�µn�L�³m�¶O�×mL�X�K�b¾·�³�n±K��L/¸���sK�È/krO�¶¢ªO�,n±qKn±�L¸±?�¯m´O

�UqLP��LO�¯?�sK§³K�µm´®±�mL/½��n/±K��/�h��,È/ªg����]�,�����,���L/P�LP��-È½�È/®��,��������,�
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���¨¾�L®//yK�-�¶//~®��q´S�K×�,����]�,����,����,È//ª¾OmqK�×´//y´�-����]�,�����,����,×sKr¾//}�È²¾//zg�-

����]�,�����,������«³m�UqL//P��L//O�È//krO�³��,ÈX//}q����]�,�����,������¨//�±�sK�x//S�L//¸���sK�×qL¾//zO�³

«n��n¾��,§³K�UqLP���Kq��sL²µm³t�K�¯?�rO��n±K��,Èªg�¶Æ�����]�,�����,����,È/ªg�°¾��h®©Kr/l��-�����,�

������,È±L[�n¾¸}�-����]�,������,���,È±L¦½LTª¥�×´y´�-����]�,�����,������ �

¶X/z±Km�§³K�UqL/P��r/¦½m�r¾P�W�Kq�«³m�UqLP��¬·�ÈkrO��n±K��,ÈX/}q������/��,����-

���ÈO�,×t½rPW�-����,L/W����sK�°½KrOL²O�-��µmL�X/yK�L/¸���sK�¶X/ym�°/½K�UKqL/P��r·L/��L½�f½r�W
È��r·�¶¡�m´}³m�È�V½L¢g�µn�L�� ½�sK�¯´®��n²²¡���µn/�L��L/¸���sK�Èª¾ª��µn��L¸²W
��sL²ÆO�È�n���µn�L��sK�¬�K�Kq�¶¾ª��ngÁ�n½�Å�L��¶Xz±Km��n±K��,«´/ª�©K�r/hO����]�,�����,

����,È±L¾X}?�-����]�,�����,������ �
O�0L¾±L[¶O�r·K´_�UqLP��°¾��VyK�«sÅ�,r·K´_�NgL��m´����¾�m�¬¸��×Kr��¨/L¡�q´�
m´}�r¡o��È�r·K´_�NgL��n½Lr�����mK�°È��Å�L½ª��ngÁ�n¾O�¯³m�°/�¶O�¶©�È���¶¾�º/²

³½®¾��µn_A��Æk�ÆO�°¾�¨O�,¶½�hW�°¢®¾ª���L/®_ÃK�¨/¾�¬ª/z®©K�§´/��ºh/��º©L/�Á�,¶
¶©��qL��Å³��n�¨¡�¨O�¶ª��³���±�,È�`����]�,������,�����x/S�¶/¡�r·K´/_�UqLP��sK�³�,

��IKr}�UqLP��¨�K�¨�±�sK��mK�°È��Å�L½ª��ngÁ�n¾¶/©�È���¶���³��Æ/kÆO�r/¾P�W�³m�L/O
¨¾�hW�È�«´/ª��,V/yK�µmr/¡�µqL/}K��L®_K�¨¾©m�¶O�,�L®_ÅK��n/²±L�¬/·�¯L/~½K�¶/¡�m´/}

�r¾P�W�LO�����Kq�µn�L��,��h�¶¾ª��ngÅ�n½�Å�L���µmr/¢±�r/¡o�Kq�«³m�UqL/P��³�mqKm�§´/P�
¬�K�¶O�¨IL��¶¢²½K�¶O�nyrO�¶c�-VyK�LO�§³K�µn�L��sK�«³m�µn�L��¯m´On}���¯L/¢K�×Kr/O�xTy

�sK�¯?�sK�x/S�³�V/yK�µmr/¡�mL²X/yK�¬ª/z�¨/���³�§´/��Vh/��V©L�K�¶O�,�L®_K�¨¾�hW
VyK�µm´®±�È�rW��qL�ÆO�È�n�r·�¶O�¬ªz�¨���³�§´��V©L�K���¶/®ª¡�°½KrOL/²O�¨/O���qm

�rO�����¯L~½K�UqLP��¬ªz®©K���È/�L�XkK� 7Vh��V©L�K�¶¡�VyK�¯?�{m´���³�VyK
ªO�,mqKn±�¬ªz�¶OÈ��qL�ÆO�È�n�r·�¨L}�¶¢�È®±�³�m´}��r/O��/���Kq�¨O��rg�¯K´W

�¶®ª¡�°���§L¢/}K�¬/·�È/OmK�r�±�sK�È²��qm�§L¢}K�rO�µ³Æ��Kr½s�-V�r¥�×r¦½m�¶®ª¡�L½
mr¡�n·K´k�Kn¾S���UqLP��¶¡�VyK�f�K³�°½KrOL²O�¶/©��qL/��Å³��n/�¨/¡�¨O���¨/�K�¶/O

È®±rO�¶¾���rO�Vh��V©L�K�¨¾©m�¶O�¶¢ªO�,mmr¥È�mmr¥��� �
«³m�§L¢}K��¬�K�§L¢}K�°X�r½pS�°®��È�Kr±�«´gr��mqKm�mL/�X�K�,¨/¾©m�sK�L�n�¯m´O
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�f¾h/��ÈWq´/��qm�Vh/��r/O�°¾®ª/z�§L/��K�¨®g�M´_³�µKq�sK�L�n�rO�]L`XgK�¶¡
µn�L��°¾²c�¶¡�VyK�µn/�L��°¾²c�¨�K�¶¢±?�§Lg�³�n}LO�VOL[�×K��V/yK��/²�t/¾g�qm�×K

��,È�Kr±����]�,������,����� 

«´y�§L¢}K���Kr/½s�-V/z¾±�«L/®W�ZhO�mq´�qm�¬·�Vh��rO�¬ªz�§´��¨®g�V©L�K
È�L²��¶y�Vh��rO�§´��¨®g�n}LO�¶X}Km�n±K´W������,�n�����³�,V/¾`g����V¾�³r/~

«n��³�V½´�©�� 

§³K�×L²�����n/��r/O�,Vh��rO�¬ªz�§´��¨®g�M´_³�¶¡�mqKn±�m´_³�Èª¾©m�b¾·
n½L®±�V©Åm�³K�§´��� 

«³m�×L²���¶O�¬ªz�§´��qm�Vh��V©L�K�r¥K��L/²��°¾®·�¶¡�n}LO�¯?�V¾`g�×L²�
�¶/¡�m´/}�]qL/k�Èª¾©m�LO�¶¡�È½L`±?�r¦�,VyK�V`g�¯L®ªz�§´��È²�½�,VyK�f¾h�

VyK�¯?��Æk�rO�¶©mK�r·L��,ZhO�¨h�qm�� 

«´y�×L²���«n/��³�V¾�³r/~�r/O�¬ªz�§´��¨®g�M´_³�rO�¨¾©m�¶cr¥��¯?�V½´�©
¶O�³�mqKn±�ZhO�¨h�¶O�È�Oq�L²��°½K�¶O�Vh��LK�,mqKm�m´_³�m´O�n·K´l±�§nXz���±�� 

«qL¸c�§L¢}K��È�«sÅ�,n}LO�¯?��n��³�V¾`g�¬ªz�§´��qm�¨�K�r¥K��r/O�¶¡�n½?
¶O�n}LO�|ªOL��r¥K�¬·�n½�V©L�K�³�´h±�mqK³�n/½�r/O�¶/¡�¶/²¾O�r¾�±�-n}LO�¶X}Km�«n�W�m³q

VyK��b¾·�¶¢±?�§Lg�³�V}Km�n·K´l±�sL¾±�¶²¾O�¶O�¶`¾X±�qm�xS��«t/Xª�«sÅ�°/½K�¶/O�È/z¡
�VyK�µn~±��,È±L¾X}?����]�,�����,����� 

§L¢}K�MK´_���§L/��K�¨/®g�,Vh/��r/O�¯L®ª/z�¨���³�§´��¨®g�V©L�K�sK�m´��
�¯n¾²}�³�,Vh��rO�³K�¶O��ª�XV/yK�³K�¶O��ª�X�¶¡�VyK�×rK�r·�qm�³K�«Æ¡���°½KrOL/²O

�|©´/��,n/}LO�¶X/}Kn±�¬/·�È/�qL��³�V/yK�³K�§L/�×t¾c�¶¡�m´}�È�n�×mr��µL¥r·
È�µn¾²}�µL¥?�³K�¶¡�V¸_�¯?�sK�,m´}��³�UL/�ª�X�³�§K´/K�¶/O�rWL²/}?�³�m´k�q´K�¶O�rW

�VyK�|½´k��´�g��,È±L¦½LTª¥�×´y´����]�,�����,����� 

±�¶OÈ�r��V½?�«´gr�MK´_�qm�¶¡�n½?��L/²��Vh/��rO�¨®g�V©L�K�,È±L¦½LTª¥� Þ6ÉK
�³�V/¾`g�,�n/��×L/²��¶y�sK�È¢½�sK�]qLk�¯L~½K�°¾¾PW�¶¡�Vz¾±�«´ª��³�VyK�µn~±

n}LO�V¾�³r~��VyK�È�LO�{m´k�U´��¶O�§L¢}K�°½KrOL²O�� 
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�������r�W�sK��qL�ÆO�È�n��²�rO�¨¾©m�«n� 

 ©Lz�qm�È±L[�n¾¸}��²�,�sL/²�«n��Uq´��qm�¶¡�VyK�µm´®±�L�mK��sK�È�n/�¯m´/®±
�È/¸_³�¬/·�°¾/®½�L/½�¶/²¾O�N/ª��°¾/²d®·�³�mqKn±�È¸_³�|½L�mKmq´�§K´K�qm��r�W

�V/z¾±�qL/¡�qm�È®�k�ZhO�mq´qm�Kr½s�,mqKn±��,È±L/[�n¾¸/}����]�,������,������sK�x/S
n¾¸}���,±�r/¡o�ÈW³L/�W��n/±K�L/O�Kq�¨¾©m�¯L®·�¬·��L½q�NgK�V/yK�µm´/®��È½L/P�LP�

ÈO�,×rILg�]�,LW����,����� 

�¬~}�¨¾©m�ÈyqrO�³�n�±��
�¨/¾©m�°/½K�¶/O�§L¢}K�¶y�³�¶Xz±Km�����V½L��qm�Kq�È±L[�n¾¸}�¨¾©m�È±L¾X}?�«´gr

VyK�µmr¡�mqK³� 

§L¢}K�§³K��«n��mr`��¬¢g�³�L���sK´_�×L�X�K�,L�mK�mq´qm��r�W�sK�È�n��²
¶O�³K�m´y�¶O�mqKn±�Kq�L�mK��r��� 

§L¢}K�«³m��«n��È®±�L�X�K�¬·�È�n�sK�¶²¾O�¶P©L��¶/O�L/���¶¡�n²¡��¶/²¾O�¯³n/O�³K���±
È�¶¢ªO�,n}LO�t½L_�n²¡���´X�Kq�L���¶¡�m´}�� 

«´y�§L¢}K��hO�¨h�qm�¶²¾O�¶P©L�¶O�Z��¬/¢g�³�V/yK��r}�¶²¾O�¶¡�VyK�¯?�×L²�
�qL/PX�K�r/O�«L/��¶©mK�¶¡�ÈWq´��qm�-mqKn±�È�Lk�¨¾©m�¶O�sL¾±�°½K�³�Vz¾±�t½L_�¶²¾O�¯³nO

�n}LO�¶X}Km�m´_³�¶²¾O��,È±L¾X}?����]�,�����,����� 

È�r�±�¶O��§L¢/}K�È/©³�,V/yK�mqK³�È±L/[�n¾¸}�¶O�È±L¾X}?�«´y�³�§³K�§L¢}K�¶¡�n½?
±�mqK³�«³m�¶/©mK�L/O�¶/®¢h�¶/O�È�n�¶�_Kr�Uq´��qm�0L�´�k�L�����´W�Kr½s�,Vz¾

Vz¾±�qL¥sLy�L���«³t©��� �
È�,q´¡p/�µn/�L��¶©mK��´®`�ÈyqrO�³�n�±�sK�xS��¶/¡�n¾/yq�^½L/X±�°/½K�¶/O�¯K´/W

�¨/¾©m�V/©Åm�³�V/yK�«L/®W�µn/�L��V/¾`g�r/O�¶�r/~X�³�Æ/���µr¾/y�³�Z½mLgK�V©Åm
«n����r�W�sK�È�n��²�rO�¨¾©m¨/OL��mqK´�sK�ÈkrO�qm�¶/O�³�V/yK�§´P���r/O��/ª��q´�

�«L/®WL±�µn/�L��r/O�Vh��rO�¨®g�V©L�K�³��L®_K�V©Åm�LK�,mqKn±�V©Åm�µn�L��V¾`g
VyK���r��q´¡p�UKn²Xz�¶O�¶_´W�LO�µn�L��¨�K�°½KrOL²O��mqK´��¾��³�V�y³�sK�r�±
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�r��°¾²d®·�³�¯?�rO�µn�L���LP�±K�n/�K´��L/O�¯?�¶/�OKq�sK�r�±��¶/¡�¶/²¾O�n/²±L�×r/¦½m
È�×r¦½m�|·³vS�VyK�«LW�¶©mK�¶O�n²Xz�¯?�V¾`g�³�VyK�V`g�,nPª��� 

���¶¾LK�¶���r�²�sK�µn�L��mrOqL¡��
¶O�Kq�×mn�X�mqK´�¶¾LK�×L¸����µn�L���½mL��¯K´²��¶/¾ª��n/gÁ�n/½�Å�L���L/½��È�n/

�sL²ÆO��µm´®±�r/¡o�¶/����/ªXl�MK´OK�qm�/��È/krO�qm�¶/¡�n/±K�L/�WK��½mL��qm�³�r�±
�ÆXkK�ÈkrO�È�µqL}K�¶KmK�qm�¶¡�n±qKm�r�±�m´}�� 

�����L�mK×�§K´K�rO��sL²�¯³nO�V¾¢©L��

¶ªJz�sK�L���MLO�qm�¶¾LK�×L¸���VhW�×K��¯K´²���b¾/·�¶/¡�m´/}�×t/¾c�È�n�x¡�r·
È�U³L���³K�m´y�¶O�,n}LO�¶X}Kn±�¯?�rO�×n½�×mr��m´}��µmrO�«L±�n±K��´`X/z_��/P���qm

¶O�Kq�¯?�qLO�°¾©³K�×KrO��½Kr}�qm���h�«´gr�,|·³vS�°½K��È/¸���¶ªJ/z� /½�Uq´/�
�VyK�µm´®±�r¡o��,Èªg���h����]�,�����,�����«n/��n/¾��Èªg�¶Æ��³K�sK�xS�³��Kq��sL²

�VyK�µm³t�K�¯?�rO��,Èªg�¶Æ�����]�,�����,����,Èªg�¶Æ��-�������,�����,Èªg�°¾��h®©Krl��-

����]�,�����,�����¶O�¶ªJz�°½K�xTy�³��¯LgqL/}�³�V/yK�µn/?qm�µn/�L�� /½�Uq´/�
¶O�Kq�×r¦½m��½mL���½Kr}�µmq³?qm�µn/�L��°/½K�¶/�´®`r½s�¯K´²��n/±K���°¾/©³K�°½KrOL/²O

�³�¶/²¾O�¯³nO�È�n�§´��¶¡�VyK�§K´K�rO�V¾¢©L�×L�mK�,�sL²ÆO�È�n�µn�L���Kn�
È�¶X�r½pS�°¾®½�m´}���×mr��r¥K�°¾²d®·�³�n½L®±�{m´k�×KrO�×r¦½m�mr��V¾�q�×L�mK

È�È�n�×KrO�mr��V¾�q�¶O�¬¢g�,n}LO�¶X}Kn±�¬·�È�qL���m´}��,×sKt¡�È�Kr��������,�

����� 

�����×o�×L�mK��g��È²¾�r���´�g�qm��sL²�¯³nO�¯m´O 

�,n}LO�¶X}Kn±�¬·�È�qL��È�n�³�n²¡�U´¢y�³K�³�m´}�È±s�V¾_³s�È�n�×mr��r¥K
¾_³s�¶O�¬¢gÈ�mr��¯?�×KrO�¯s�¯?�V�È�qL/O�¯?�r/O�V/¾_³s�qL/[?�«L/®W�³�m´}��m´/}

��,×sKt¡�È�Kr��������,�������È��Kn/��MLO�sK�Kq�×mqK´�°¾²c�¶�¾}�×L¸����qm�³�n/²±Km
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�°¾/®½�È�n�sK�¶¡�Vz¾±�¯?�rO�V�½r}�¨·K�MAm�¶¡�n±n�X��L¸±?�r¾�±�³�q´¡p��´�g
È�¨/¾©m�¯³n/O�Kq�È�n�°ly�¶¢ªO�,n²²¡�¶P©L��¶²¾O�L½��n/±r½pS��,×sKt/¡�È/�Kr��������,�

����� 

�����UL¡s��L�hXyK�³�r���×L�mK 

K��n/��¶/¡�ÈWq´/��qm�,n/}LO�¶X/}Km�UL¡s��L�hXyK�³�r���×L�mK�×r¾���r¥K�«´/ª��³
b¾·�¶¡�ÈWq´��qm�°¾²d®·�³�n}LO��¯³nO�³K�§´��,n}LP±�«´ª��³K�Mp¡�L½��n��sK�«Kn¡

È�¶X�r½pS�°¾®½��m´/}��,È/ªg��/�h����]�,�����,����,È±L/[�n¾¸/}�-����]�,�����,�����¶/¢ªO�,
µm´®±�¯?�sK��Æ/k�È/�±�×L�mK�m´k�¬·�L¸���sK�ÈkrO��/�´�¬/·�³�n/±K��L�³��sK�Kq�¯m´O

r¦½m�×L¸���µm´®±�¨�±��n±K��,È�`±����]�,������,������¨/h�Kq�¯?�L¸���sK�ÈkrO�L¸²W�¨/BW
�¶Xz±Km��,×sKt¡�È�Kr��������,�������³�¶ªJ/z�¶/O��qL/�ÆO�×L/�mK�¨/¾©m��Æ�K�§´®}�L½

µm´®±��²�L½�r�±�¨h�Kq�¶OL~�mqK´��n±K��,È±Kn®·����]�,������,������ �

�����L�mK×���±K´�sK�]³rk�qm�¶_³seL¢±��

�à¶�ª�qm� 5̈ ¾P��sK�×mqK´�ÈÆyK�¶���qm�mr�×r¦½m��,¯?�rIL/�±�³�UL�³�L½��Æ��µn��,¯m´O
È�qL®}�¶O�¯s�×KrO�]K³msK��±K´�sK�n/½?��×qL/���´/�kqm�¯s�×L/�mK�,§L/g��sK�¯m´O

¶�ª��,r·´}�UL�³�,r·´}�°X}Kn±�n²±L�,eL¢±��±K´���/±K´�r½L/y�³�µn��sK�]³rk�,¯m´O
O�¶O�sL¾±�¯³nO�,eL¢±È��L®XyK�¶²¾��m´}��,È�Kr±����]�,���|lO�,����,�������¶/¡�VyK�È�¾P�

Vz¾±�¬·�°¾®½�×L_�q´¡p�mq´��¶O�¯s�°ly�°½KrOL²O��¶/O�V/_Lg�¯³n/O�³�L/�mK��r�
È�¶X�r½pS�×³�sK�r¦½m�¨¾©m�m´}�� 

��IKn//g�NgL//�n//�X���mqK´//�qm�¯s�×L//�mK�,¶//¾LK�×L//¸���µL¥n//½m�sK�¶//¡�V//yK
�´��¶O�r¡p©K�±�¯K´²�¶±´®�È�M´zh��sL²ÆO�×K´�m�sK�×K��m´}��,È/±KrhO����]�,����/��,

���-������ �
�n/²±L�¯L}m´k�¶O��´Or�q´K�qm�¯L±s�§´��{r½pS�mq´qm�×mn�X�UL½K³q�³�qLPkK

�µn��³��¾g�«L½K��,È/²¾ª¡����]�,�����,����,È/y´��-����]�,�����,���e�,���,È/y´��-�����,�
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]����,����,È/y´��-����]�,��,��������¨®g�³�r¸��,��,ÈªL/��r/g����]�,������,���e�,�����³
�¨·BW�³�mr`W��,È/²¾ª¡����]�,�����,���e�,�����´�kqm�L¸���sK�ÈkrO�¶¡�VyK�µn}�mqK³

µ´®±�mL²XyK��sL²ÆO�È�n�MLO�sK�L¸±?�¶O�¯L±s�°ly��½n�W��n±K��,È/±KrhO�����/��,����-

����¶O�qLPkK�¯?�¶O�¶©L��°½K�qm�LK�,�²��¶/¡�V/¸_�¯Kn/O�¶/±�,n/~±�mL²X/yK�µn/�L��¶/©mK�¯K´
�µn�L���½mL��sK�¯L±s�×³L�m�È�n®©K�¨P��°ÅE�¬ª�½�Å�L®ª¡��È�qL®/}�¶O��n/½?��Kr/½s

«´®��,�½mL��r�±�sK�µn�L��³m�°¾O�VPz±�³��´�k�°��sK�×qL¾/zO³�,°½L/PW�¶±�VyK�¶_³
K�mqK´�³��½mL��sK�¯L}m´k�¶O��´Or�UL�´�´�qm�¯L±s�×³L�m�µn/�L��³m�r/·��L®X_

È�qL®}�¶O�n½?��È®±�Kq�È/ª¡�µn/�L��,¯L/±s�¶/O��´/Or�qL/PkK�¶¡�V¸_�¯KnO�¶¢ªO��n/±K´W
V/z¾±�È±L/y?�qL/¡��sL/²ÆO�×³L�m�r½Ly�¶O�L¸±?�sK�V¾�´�k�×L�©K�Kr½s�,n½L®±�ULP[K��

¶O�r�L��¯Ls�qm�¶XP©K�qmL/±�qL¾/zO�¯L/±?�¶/O��PWr/�q´K�qm�¯L±s�×³L�m�,ÈXP[�rWL�m�¨¾©m�
n²Xz·�×´�m�ULP[K�¶©mK�n_K³�0Å´®��³�m´O�n·K´k��� �

�������sL²ÆO�Nz±�ULP[K�×L�mK 

�qn/S�,�³r/~�n±sr��Kq�m´k�×mr��§L\�MLO�sK�,m´}���K³��ÆXkKmq´�×mr��Nz±�r¥K
È�er��Nz±�ULP[K�¶ªJz�Uq´��°½K�qm�-n½L®±�È�r��×r¦½m��³r~�qmL�L½��³�m´/}

½LO�,VyK�Nz±�È�n�¶¡�×mr�n±LyrO�ULP[K�¶O�¨½Åm�LO�Kq�¯?�n���¶/¡�È/®¸�Ì©mK�sK�È¢½
È�qKr��µmL�XyKmq´�Nz±�ULP[K�mq´qm�VyK�mr��qKr�K�mr¾¥���L/`±?�sK�N/z±�¶O�qKr�K�LK

¶O�È·L¥�¶¡�¶O�¬·�È·L¥�³�m´y�È/�qL®/}�¶/O�L/�mK� /½���K³qm�,VyK� 6r��¯L½s��¶/±�,m³q
ÈgÆ�//�K�qKr//�K��½Kr//}�r//O�µ³Æ//��VP//yL²�°¾//®·�¶//O�¶//¾LK�×L//¸���,qKr//�K�È´//®���

§´¸`�µm´®±��r}�t¾±�Kq�Nz±�¯m´O��n±K��,ÈªL��È²¾zg����]�,������,����� 

��sL/²�¯m´/P±�,ÈPª/��n/±sr��¶/O�qKr�K�Vh��×KrO�«sÅ��½Kr}�sK�È¢½�¶¾LK�¶���qm
¯?�³�VyK��L¸���µL¥n½m�sK�¶¡�¶±´¥µmL�XyK�È��ÆXkK�¶ªJ/z�°½K�qm�,m´}��m´/_³�×r/�±

mqKn±����½n�W�,µn�L���OL��Nz±�ULP[K�×K´�m�qm�¶©� 6r����°¾/®·�¶/O�³�V/yK�×q³r/�
��/�K´�V/yK�µn/?�ÈÆ/yK�¶/���³�È±n/�¯´±L/��qm�¶d±?�r¾P¡��l}��´�kqm�¨¾©m

¶/O�r/K�°/½K�³�V/z¾±��r}�r¾���LO�¶�OKq�qm�¶©� 6r���½n�W�¶¢±?�§Lg�-VyK�µn�L����¯K´²
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VyK�µn}�¶XkL²}�V¾®yq�¶O��´��µn�L��rO�È½L²\XyK���K´/�m�°½K�qm�È�sL²�µL¥r·�°½KrOL²O
�×K´/�m�sqLO�Ì±´®±�³�n}�n·K´k�¶X�r½pS�¶²¾O�¶O�sL¾±�¯³nO�×³�×K´�m�,n}LO�¶X}Kn±�m´_³

�VyK��sL²ÆO�È�n��,È±L/[���h����]�,����/��,���-�������¶/¡�È/ª¡�mq´/�^²/S�°/½K�qm
È�«Kn¡r·�´W�wL/yK�r/O�°¾/®½�³�¶/²¾O�¯³n/O�È�n�§´��,n}LO�¶X}Km�×mL½s��½mL��n²±K

�qm�¯?��½mL/��L½�µn�L��¨�K�¶O�¶¡�VyK�È½L¸���N©L��§´P�mq´��sL²ÆO�È�n�µn�L�
MK´OK�¶XkKmrS�¶���n±K�� 

�®_�sK�È�L¸���§K´�K�×n²O�¶`¾X±�¯K´W��Kq�q´¡p/�µn/�L��L¸���sK�ÈkrO�¶¡�m´®±�×r¾¥
O�q´K�¶®·�qm¶X�r½pS�UL/�LPWqK�×L�mK�³��´�g�³�§K´K�sK�¬�K�,�qL�Æ�n/±K���sK�È/krO

È�f½r�W�L¸����×t¾c�Èz¡r·�¶¢ªO�,mqKn±�§K´K�¶O�È�L�XkK�µn�L��°½K�¬¢g�¶¡�n²²¡
�È©L/�q´/K�µK´k�-m´O�n·K´k��´®z�³K�×K´�m�,n}LP±�³K�rOKrO�qm�È�qL��³�n²¡�L�mK�Kq

�È©L//r¾��q´//K�L//½�n//}LO��,È±L¾X//}?����]�,�����,����,È±L¾X//}?�-����]�,�����,����×´//y´�-

�,È±L¦½LTª¥����]�,�����,�������È�n/�µn/�L��¶/¡�V/yK�¯?�L/¸���sK�§³K�µ³r¥�µL¥n½m�xS
VyK�Kr_K�¨OL��,UL�LPWqK�³��´�g�³�§K´K�,�ÆK�sK�¬�K�,mqK´�ÈL®W�qm��qL�ÆO�� �

¶O�Kq�È�n�§´��L¸���sK�ÈkrO�×mq´�b¾·�qm�L�mK��r��¶X�r½pT±��n/±n�X��¶/¢ªO�,n±K
b¾·�¶©mK�sK�«Kn¡��L�n/�r/O�,V/yK�µn/}�mL²/yK�¯KnO��qL�ÆO�È�n�§´��§´P��rO�¶¡�×K

È®±�V©Åm���qL/�ÆO�È�n/�×L/�mK�³�§´/��V¾`g�rO�f�K³�Èª¾©m�¶¡�n±n�X��³�n²¡
�mqKn±�m´_³��,ÈX}q����]�,������,���-����,×mt½�È½LP�LP��-����]�,�����,����� �
�ÈkrO¶/O�UÆL/��qm�µn/�L��¯L/½r_�qm�¶/cr¥�n±n�X��L¸���sK��b¾/·�¯?�¬/�K�×L²�

�qm�L/K�,mqKn/±��L/�XkK�¶/���sK�È�Lk�MLO�¶O�¯?�qm�¬·�µn�L��³�mqKn±�m´_³�È�ÆXkK
µn}�¨¾��W�¶O�¨IL���´�g�¶X�r½pT±�Kq��´/�g�sK�È/krO�qm�µn/�L��¯L½r_�³�n±K��n/±K��È/�Kr�

�,×sKt¡�������,������ 

�¶O�¶_´W�LO«L®W��,¶�r/~X�³�Æ/���µr¾y�³�qLPkK�n²±L�,µn�L��¶©mK�sK�ÈkrO�¨�Kng�¯m´O
«n��¶O��qL�ÆO�È�n�§´��{r½pS�¨OL�r¾��,¨¾©m�¯³nO��ª��q´���¶/O�§´��³�VyK�§´P�

È®±rO�Èª¾��W�°¾²c�¶©mK�sK�¶¡�mqKm�¨¾©m�¶O�sL¾±�¬·�È�Oq�³�È�KtX±K�q´K�qm�¨¾��W�n½?��
�sK�qm�q´/¸��qLPkK�¶¡�L`±?¶/O�¬/·�µr¾/y�³�n/±qKm�§K´/K�¨/¾©m�r�Lk�ÈP©��L/½��Æ/�K�,¯m´O
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mqKn±�V¾´®�-��°�¾Xqn��,¯?§K´K�³��³m�sK�³�n/}LO�°¾�r��¶O�L¸±?�«K´��¶¡�VyK�È�´�g
×o�V¸_�sK�È�qL��³�n²¢±�s³L`W�r�±��h©K�n²/}LO�¶X}Kn±�¯m´O�qm�µn/�L��¯L/½r_�x/S�-

q´¡p�mqK´�È�¶X�r½pS�m´}��� �
«mr/�¶/®·�¶/¡�×q´K��,UqL/¸��MK´/OK�¨/\�,n/±qKm��KrX/}K�¯?�qm�°¾®ª/z�L/½�³

¶/±�,�´¢/~�mqK´�°¾²d®·�³�¯?�§L\K�³�fOo�,§Æ·�,VyL`±��¯?�r/O�µr¾/y�V/©Åm�L¸²W
×³L/�m�°¾/²c�qm�È�n�§´��³�VyK�srh�¯?��Æk�¶¢ªO�,Vz¾±�srh��r½L/y�n/²±L�×K
½m�UKqL/K�³�¶/©mK�n/²sL¾±�¶¢ªO�,mqKn±�V¾`g�{m´k�¶¡�VyK�×³L�m�¶/²¾O�n/²±L�×r/¦

VyK���ÆXkK�¬·�µn�L���½mL��³�mqK´�qm�¶¡��r��rO�§Lg�r·�qm��¨/�K�LK�,n}LO�r�±
È��µn�L���È�n�µn�L��°½KrOL²O�-mqKm�V©Åm�¯?�V¾`g�rO�¶©mK�³�VyK�UL®ªz�sK�¶ª®`©K

×mn�X��½mL��³�VyK�V`g��qL�ÆO�mqKm��� �

¶`¾X±�×r¾¥��
���sK�n½�¯³nO��qL�ÆO�È�n�µn�L���ML/O�qm�¶/¡�V/yK�×mrOqL/¡�³�¬/¸�n�K´��¶ª®_

mqKm�mrOqL¡�L����rO�sK�Èk�L¸���³�§K´/K�sK�¬�K�,�qL�ÆO�q´K�¶®·�qm�Kq�q´¡p�µn�L�
¶X�r½pS�UL�LPWqK�×L�mK�³��´�g��È®±�Kq�°½K�ÈkrO�³�n±K�n±r½pS�� �

���¬¸�r/¦½m�¶/©mK�¶O�È©³�,VyK�¯L´���sK�¶ª�K³�UL½K³q�µn�L��°½K�n²Xz�°½rW�×
VyK�µn}�mL²XyK�ºh�©Kº©L�K�³�,¶¾½Æ���³�¶�r~X�µr¾y�,�L®_K�¶ª®_�sK�� �

���È�mL²X/yK�¯K´/²��°/½K�V/hW�µn�L��°½K�¶O�¶¡�VyK�È¸¾���°¾©³K�Èªg���h�n/²¡��
�¶O�,n}LO�¶X}Kn±�¯?�rO�×n½�×mr��b¾·�¶¡�m´}�×t¾c�È�n�x¡r·��U³L/���×³�m´/y

È�m´}��� �
���K�¶���qm�µn�L��°½K�mrOqL¡�mqK´sK�VyK�UqLP��¶¾L���©K���¯³n/O�V/¾¢©L�×L�mK

M�,§K´K�rO��sL²��×o�×L�mK��g�]�,È²¾�r���´�g�qm��sL²�¯³nO�¯m´O���³�r/���×L/�mK
m�,UL¡s��L�hXyK���,eL¢±��±K´�sK�]³rk�qm�¶_³s�×L�mK�³·/���sL²ÆO�Nz±�ULP[K�� �
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�OL²�Vyr¸����
��ƿŘƅƱ�� �
��ǄƦʮũƹŤ�;ǆǁ�� �
�� °zgn®h�Ksr¾�,È±L¾X}?������������MLX¡�ŗťƗƲƹŤ���h��ª�È��K¡±Ls�rPÈ�mKv±��,§³K�QLc�,

]�³����¬���r¾·s�UKqL~X±K��¡±L¾X}?�¶Æ��µr¦²È� 

�� ±L¾X}?È°zgn®h�Ksr¾�,������������MLX¡�ŪťȕƇƹŤ���h��/ª��n¾yÈ�r�²/��×�ª��³È��K¡�r/P
±LsÈ�mKv±�]�,§³K�QLc�,����¬���r¾·s�UKqL~X±K��¡±L¾X}?�¶Æ��µr¦²È� 

�� °OK�q´�²�°O�n®h�,Èªg�x½qmK�����������ǇťƨůƮƹŤ�ƅƨɔƅŻůƹ�ɒǇťƨŻƹŤ�ƅŢŤƅƨƋƹŤɒ���,«³m�QL/c
]����¬���ÆyÅK�r~²©K�ºzyDÈ�yqn®©K�º�L®`©�º�OLX©K¾°�� �

�� ¨¾�L®yK�¶~®��q´S�K×ª�n®h�,È�����������ŬťŻƖŤǈƹŤ�ǀɕǅŤƅũƹŤ��ŗťƨƗƲƹŤ�ͳƭ�ŬťƊŤƄƀ����QL/c
]�,§³K����¬���ª�n®h¨¾�L®yK�È�¶~®��q´S�×K�� �

�� ±K³r½KÈr�LO�,�������������ūɔƁɕǆƾŮ�ƈǇƄƀ�ǎƭŤǈƲƹŤ�ƁƢ�ǄɕǆƲƮƹŤ�]�,«´/y�QLc����¬/����¶/��©K�qKm
r~²©K³�º�LP�ª©��� �

�� mq´²`O×°O�n®hn¾y�,���´y´�°zg×�������������ǄƨɕǆƲƭ�ƁƨƢŤǈƱ�]�,«´/y�QL/c����¯Kr/¸W��
]³r��¶zyD��j½qLW�� �

�� n//®h�,«´//ª�©KrhO�����������ƮƹŤ�ūƨƨƧƺŨǄƨƨɕƲ��]�,«qL//¸c�QL//c����¯Kr//¸W���UKq´//~²¢�º//PX
�mL�©K�� �

�� �y´½�,È±KrhO������������ǄɕƮƊǈɕƹŤ�ŬťƛƲůƺƾƹŤ�ǀƽ�ūɕƮŷǂƹŤ�ƄƄƁƹŤ�]�,§³K�QL/c����U³r/¾O��
È���®©K�qKmŅ�gÃ¾YKrX©K�>L� 

�� t½rPW×mK´_�,���ÈO�LW����ǃƀťǆƏƹŤǇ�ŗťƗƲƹŤ�ƉƊŤ�§³K�QLc���¬����©D�rX�m��� �
��� ªL��rgÈn®h�,�����������ƨƹŞ�ūƣɕƨƏƹŤ�ƸŢťƨƊǇ�ƸɕƨƓƮŮͳ�ūƣɔƅƨƏƹŤ�ƸŢťƨƋƽ�ƸɕƨƓŻŮ����/�h��

§?�¶//zyD�|·³v//S�µ³r//¥�]�,§³K�QL//c�,V//¾P©K��,���,���,���,���,�����¬//����¶//zyD
§?�V¾P©Kń�� �
��� ²¾/zgÈ�±L//g³qÈ��mL/�n¾y�,��// 6®�È������������ƯƀťƨƓƹŤ�ǄƨƲƭņ��]�,§³K�QL//c�����¬//���

©KqKm¢MLX��«LK�¶yqnņ� 

��� ²¾zgÈ��mL�n¾y�,×sKr¾}�����������ƺƣůƹŤɕƨƺƢ�ŬťƲͳ��ƻʮƨƊʫŤ�΄ŢŤƅƨƎ�¬/~}�QL/c���¬/���
§Æ�XyK�UKqL~X±K�� 
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��� ²¾//zgÈ�ªL//�ÈmK´_n¾//y�,������������ǄƨƨƽʮƣƹŤ�ƁƨƨƢŤǈƱ�ŸƅƨƨƎ�ͳƨƨƭ�ūƨƨƽŤƅƹŤ�ŸťƨƨůƮƽ��//�h��
�©Lk�r�LOn®hÈ]�,§³K�QLc�,��,��,���,����³�����¬���Æ/yK�UKqL~X±K�rX�mÈ��¶/O�¶X/zOK³

�µs´g�°¾yqn�¶�L_¶¾®ª��� �
��� sr¾�,ÈX}qN¾Pg�K��� Þ6ÉK������������ML/X¡�ŗťƨƗƲƹŤ��/�h��²¾/zg�n®gKn¾/yÈ�,§³K�QL/c�,

]�����¬����©K�¯?r�©KqKm¢¬½r��� �
��� ±L[�n¾¸}È°½s�,���°½n©K��°O���ª�È�ªL�È�����������ƹťƋƽΈ�ƻʮƨƊʭŤ�΄ŢŤƅƨƎ�ŹɕƨƲǂŮ�ͳƨƹŤ�ƻťƨǆƭʩŤ�
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A Jurisprudential Study of the Guarantee Resulting from the Victim's 
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Abstract 

One of the most common crimes at the community level is strife and conflict, and 
consequently the bodily injuries that occur due to the conflict, and unfortunately 
in some cases lead to minor injuries and the death of the victim. In such cases 
where the victim refuses his or her treatment, there is a difference of opinion 
among the jurists about the person responsible and in charge of the murder, and 
most of the jurists have issued fatwas guaranteeing the life of the victim.This ar-
ticle studies all aspects and areas of the victim's refusal to seek treatment by ex-
amining the books of jurisprudence and the viewpoints of the jurists. These views 
and reasons are sometimes very different or contradictory. The final goal of this 
study is to clarify the aspects of this challenging issue in order to determine the 
exact guarantor in these cases and to pave the way for providing effective legisla-
tion to protect the rights of the criminal and the victim. This study deals with the 
most important theoretical issues that influence decision making on this topic. 
Finally, we conclude that the intentional refusal of the victim is due to different 
assumptions and each assumption must be examined separately in order to decide 
whether to guarantee it. 

Keywords 

Intentional crimes, guarantee, transmission of crime, premeditated murder, Qisas, 
refusal of treatment. 
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¶n���
�´�g�³�L/¸���¶/_´Wmq´�r/X®¡�È�´/�g�³�È¸���UL�´�´�sK�ÈkrO��¶/X�r¥�qKr/��¯L/±Km

¶X¢±�L/O�¶/¡�V/yK�¯?�n/²sL¾±�¶¡�È©Lg�qm�,VyK�È`²/y��/¾�m�×L·��qKr/��È/yqrOmq´�rW
¯L/z±K�¯L/_�¯´c�È\gLP�LO�¶¡Krc�-mr¾¥�V/yK��L/PWqK�qm�L·��UL�´/�´�°/½K�sK�È/¢½�

È²`��y´W�¯Lqm�sK�×qKmm´k�VyK�V½L²_�V½Kry�³�¶¾ª����UL/P_´�sK�È/¢½�V½Kr/y
�µn}�µmr®}�¯L®���,Èªg�¶Æ�����]�,�����,������¶/O�×mr/��r/¥K�,L/¸���q´¸/~�µL/¦±�sK�³

È²`�U´/��NP/y�³�n/½L®±�V½Kr/y�V½L²_�°½K�³�n²¡�mqK³�ÈX½L²_�×r¦½m��,mmr/¥�¶/¾ª�
K´k��L���r�¾¡�N_´Xz�³�§´Jz�È±L_È²`�n²cr·�-m´O�n·��|½´/k�¯L/qm�sK�¶/¾ª�

n}LO�µm´®±�×qKmm´k�L½�µn½sq³�fLzW�� �
È�L�X�K�¯L®ªz�¯´k�Vrg�¯´c�×n�K´��n²cr·�È²`�¯´k�¶¡�n²¡��µn/½mL±�¶/¾ª�

È�r�±�¶O�LK�,m´~±�¶X}L¦±K�È®±�n/yq�¶/O�¯K´/W��,m´/®±�¬/¢g��´/�´�°/½K�µqL/Oqm�ÈXgKq
È�¶¡Krc��r¦½m�È±Lz±K�UL¾g�LO�n±K´W�È±L_���L�X�K�t¾±�>Lm�qm��L¾XgK�³�n}LO��LPWqK�qm

È�m´~±��L���×³�¶¡�n²¡�� �
jyLS�|·³vS�°½K�sK��n·��¶/O�×n/®��V/½L²_�V½Kry�¶¡�VyK�|yrS�°½K�¶O�È½´¥

È²`�¯Lqm�sK�×qKmm´k�r[K�qm�x�±�È²`�m´/k�¯?�×´/y� /½��/�K³�qm�¶¡�¶¾ª���¶/¾ª�
K�³�L¸���n½m�sK�³�È¸����OL²�¶O�¶_´W�LO�,VyKV}Km�n·K´k�È®¢g�¶c�È�´�g�§´��� �

�´�g�sK�È/krO�×Kr/O��´/�´�°/½K�n²cr·��L/O�È/½Kt`�UÅL/��³�µm´/O�¬/¸�¯L/±Km
�¯´c�È²½³L²��¯L/qm�sK��L/²XK��,�¯L/qm�sK�×qKmm´/k��,�UL/½L²_�V½Kr/y��³�����r/~X²

V}KmmL½�°®��qm�L½�µmr¡�µmr¡�µqL}K��´�´�°½K�¶O�m´k�UÅL��³�L·�b¾·�LK�,n±K��«Kn¡
�´�´�r�²�sK�ZhO�³�¶Xz½r¦²±��´�´�¶O�ÈyL²}��³�¨/L¡�t/¾±�µn}�¶IKqK�¶¡�È¸���×L·

�´�´�qm�qLX}´±�°½K�³�µm´P±��¾�m��µm´O�n½r��³�´±�0ÆL¡�µm´®±�¶IKqK�¶¡�È`½LX±�³�ÈyL²}
µn²z½´±�b¾·�³�VyK�µm´®²±�¶IKqK�Kq�¯?�×K�� �

��L/²XK�³�×qKmm´/k�µqL/Oqm�¶/�©L��°/½K�Z/gLP�wLyK�°½K�rO�UL/½L²_�qm�¯L/qm�sK
È²`�£r�¶O�r`²�¶¡�VyK�×n®��È�¶¾ª���V½L²_�V½Kry�¶ª®_�sK�mqK´�r½Ly�³�mmr¥

È®±�qKr��µqL}Kmq´�Kq�×n®�r¾��UL½L²_�³�L��K�r½Ly�¶O��qm�V/yK�°/¢®�n/²cr·�-n·m
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n²}LO�¶X}Km�¶©L��°½K�qm�¶g³r���³r��LO�È±Lz¢½�³�¶OL~�¬¢g�mqK´�sK�ÈkrO�� �
�´�°½K�n²cr·�Èª/�K�µL/¦½L_�³�V/yK�È±L®/z_�V¾L®W�¶¾ª��UL½L²_�¶O��´Or��´

�V/yK��L��©K�MLX¡�¯?��,È±L/}L¡�È±n/�������,���¨/���qm�Kq�¯?�L/¸���0L/�´±�L/K�,��×L·
µmq³?�N��©K�MLX¡�¯´d®·��PWrr¾���n/±K��,È±L/[�n¾¸/}����]�,�����/��,����,����,È/¡r¡�-

����]�,�����,������� �
�{sKmrS�qm�,N¾WrW�r·�¶O�µL¥n½m�¯L¾O�¶O�xTy�³�È±L¥uK³�È±L��°¾¾PW�KnXOK�¶ªJz�°½K

UKn²Xz�³�L¸����¶/½r�±�¯?�sK�xS�³�V�r¥�n·K´k�qKr��¶_´Wmq´�L¸±?�ÈyqrO�t¾±�³�¯L}
n½mr¥�n·K´k�¶IKqK�qLXl�� �

���È±L¥uK³�ÈyqrO��
�����V½Kry��

¶/O�V/�©�qm�V½Kry��V/yK�N/}�qm�V/¡rg�³�r¾/y�×L²��°OK��,q´/�²�������,������qm�³�,
VyK�V¡rg�×L²��¯L®·�¶O�³�µn±L®±�q³m�×´�©�×L²��sK�t¾±�È¸���eÆ��K���qm�µuK³�°½K

MLO��È/X�³�¶/¡�¶/X�r¥��X��MLO�sK�-VyK�¶X�r¥�qKr��L¸���µmL�XyKmq´�È¸����ªXl�×L·
Kr/y�µmrO�¶®·�¶O�×mKs?�L½?�,n²¡�mKs?�Kq�m´k�µmrO�sK�È~lO�Å´½�mKs?�Kq�³K�³�µmr/¡�V

È�¶±�L½�n²¡�V}´¥�,n²¥´y�LO�×mr��ÈX�³�¶¡�n²¥´y�MLO�LW�,½�m´/k�rO�Kq�È±K´¾g�r¾}�L
È�«Krg�?�,n²¡½K�L½¶dO�¶O�¬¢g�°�Kry�t¾±�¯K´¾g�¯?�×L·½È�V��n/²¡/½r/¾k�L���¶/d±?�L/K

¶O�ZhO�°½K�qm�L�¶¡�MLO�¯?�µL¦X/yLk�¶/¡�V/yK�V/½L²_�V½Kr/y�¬¾Xz·�¯?�§LP±m��×L/·
m�³��L���,m³ng½�×n_�¶_´Wmq´�³�VyK�UL�¶/X�¥�È/X�³�Kp/©�,VyK�¶X�r¥�qKr��L¸��

                                                          � �
Î��n¾¸}�È�er��Kq�È�r��,N���ZhO�qm�È±L[�VhW�n²½L®±��¯K´²����¨�Lh©K�¯L��²©KÈ�M´��®©K��¶¡��°®/��qm

��±�³�N¾��¶O�¯?�È�È½L·�È�mqK³�M´���§L�¶O�N�L���y´W�¶¡�n±sKmrS�m´}���L/¸���r½L/y�r/¾�±�¬/·�¯L~½K
ÈrO�¶±´¥�³m�Kq���±�³�N¾��°½K�n±qL®}�����È®±�mL/½s�³�¬/¡�r/¦½m�³�µn/}�r�X/z�¶¡�ÈP¾���¶/¢±?�n/²±L�,m´/}

�,m´}�µqLS�M´���°·Kr¾S���L½s�§L/®XgK�³�µn~±�r�Xz�¶¡�ÈP¾��¶/¢±?�n/²±L�,mqKm�m´/_³�¯?�V½Kr/y�³�¯n/}m
¶O�,m´}�x¾k�M´���«n²¥�n}LO�È¥n½n²¥�³�È¥n¾y´S�×KrO�n�Xz�¶¡�×´h±���L/`²½K�qm�¯L/��±�«³m�mq´/��

È�|¾S�¯Lqm�sK�×qKmm´k�È²�½�,L�ZhOmq´��´�´�sK�×r¾�²W�n¾¸}�È�¯L¾O�³�n~¡�n½L®±����Úr/X��¶/gr_�´©
ª��¶Wqn����er`©K�]Æ�¾�Å�¶±F��,¶½�0L±´®��¯´¢���� �
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È��m´}�ry×�©E�´��©K�°�er`©KÈ�x�²©K��¶O�¶¢²½K�LW�mr¡�Kn¾S�¶KmK�er_�³�mqm�È²�½�,
�L½�,n}�r`²�£r�rz��¶�¡����×�©EÈ�µn�Ly��s³L`W�VgKr_�r[K�¶¡�VyK�L²��°½K�¶O�,

�n¾yq�Vym�n�Ly�¶O�³�mr¡�ÈO�,¯L®gr©KnP��]�,LW����,������Kry½²_�VL/½��Kn/��¶/y�qm�V
Èª¡�����Kry½L²_�V½�,x�±�¶O�V���Kr/y½L²_�V/½�³�,´/���¶/O�V���Kr/y½L²_�V/½�¶/O�V

¨OL��,V��²��¬¾·K´/k�x/�±�¶/O�V/½L²_�V½Kry�¶O�L¸²W�È®ª��qLXz_�°½K�qm�³�VyK�q´�W
VkKmrS�� �

�����¯Lqm�sK��L²XK��

È�¯Lqm�sK�×qKmm´k�³��L²XK�¶O�n±K´W�«Kn/�K� /½��³r/}�L/O�V/�©Ll�¨¢}��L/½�È±L/qm
¶O�È�t¾±�³�n}LO�È±Lqm�¶L±rO� ½�����×L�L�W�¨¢}���´/±�r/·�,¯L/qm�r/O�µ³Æ/��n/±K´W

�m´}�¨L}�t¾±�Kq�È~lP±K´W�L½�È�¾l~W�ULKn�K�n²±L�r¦½m�È²¾©LO�«Kn�K��,È±n/�³�È±n
�������,����� �

���¯L±?�¶©mK�³�L¸���µL¥n½m��
�����È±L_�¯L®��µL¥n½m��

���sK�ÈkrO�UqLP��sK�¶d±?�¶Æ��¯´d®·�L¸��,È/ªg����]�,�����,�����È±L/[�n¾¸/}�,��n¾¸/}

�,È±L[����]�,������,����Èª¾OmqK���h�,��,Èª¾OmqK����]�,������,�����×n/²·�¨/�L��,��¨/�L�

�,×n//²·����]�,������,����r·K´//_�NgL//��,��,È//�`±����]�,������,����V//½?�³��È½´//k� Þ6ÉK
��,È½´k����]�,�������,��,���È�Vym�¶O��V½Kr/y�°L/��0L/�ª��È±L/_�¶/¡�V/yK�¯?�n½?

�£r�sK�×r¾¥´ª_�¶c�,×´¸y�¶c�³�n}LO�×n®��¯Lqm�³�K³Kn��rW�¶c�,VyK�V½L²_
È²`�×KrO�¯L¢K�¶¾ª��n}LP±�¶c�³�n}LO�r½pS���¯L/±?�¶/©mK�xTy�³�L¸���r�±�¶O�KnXOK�L`²½K�qm
È�µqL}K�mmr¥�� �

È�È±L[�n¾¸}�nz½´±��������¯A½��¶gr`¾©E�¶gr_�¹K³Kn�ÚrXÈ�UL�¯A���§L¢/}E�Å�L²·³
�È�º/²¢®�¹K³Kn/®©K�V/±L¡�¯E³�,m´/�©K�U´/P[³�¯L®/�©K����,È±L/[�n¾¸/}����]�,������,�����

È�f½r�W�Èª¾OmqK���h��×³q�sK�¯L/qm��r/W�n/²cr·�,V/yK�V/OL[��L/���¶/¡�n²¡
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�n}LO�¬·�×n®��³�,ÈXzy��,Èª¾OmqK����]�,������,������ �
n²cr·�¯L¾�°½K�sK�µqL}K�¯Lqm��rW�B~²�¶O�L¸���sK�ÈkrO�µmr¢±�×K���Æ�K�sK�LK�,n±K

«Æ¡�°½K�¯L}�È�µmL�XyK�¶±´¥���r/W�¶/c�,V/yK�°L/��È±L/_�Uq´/��r/·�qm�¶/¡�m´}
¯L¢K�¯Lqm�¶c�,×´¸y�¶c�³�n}LO�×n®��¯Lqm��¶±�¶c�³�n}LO�r½pS��,È/ªg����]�,�����,

����,×n²·�¨�L��-����]�,������,������ �

L��¶©mK¯?�ÈyqrO�³�¯ÆI��

È²`�×qKmm´k�³��L²XK�mqK´�qm�È±L_�¯L®��LO�¶�OKq�qm�L¸����¨/¾©m�¶y�¶O�¯Lqm�sK�¶¾ª�
µm´®±�mL²XyK�n±K�� �

�©K��¯L®/��µn/}mqK³�VgKr_�¯L®/��t/¾±�¯?�sK�¨/�Lg�£r/�Kp/©�,µm´/O�q³?��q³?
m´O�n·K´k��È�r·K´_�NgL��nz½´±����³�n/²¡�mqK³�È/XgKr_�×r/¦½m�¶/O�È/�l}�r/¥K

È²`�È²`�xTy�³�n½L®±��rW�Kq�¯Lqm�³�¶`©L��¶¾ª���¶/¾ª��V/gKr_�V½Kr/y�r/[K�qm��
¶/O�V½Kr/y�°½K�Kr½s�,VyK�°L��È±L_�,L®ª���L�WK�wLyK�rO�,mr¾®O��³�K³Kn/��r/W�µKr®·

¯L®��¶¡�VyK�ÈXgKr_�qL[?�sK�,¯Lqm��qm�¬·�-µm´O�È±L_�µn¸��rO�¯?�¯L®��³�µm´O�q³?
V½Kry�qm�¬·�³�KnXOK���r¾��W�³�³�mqKn/±�er_�¶O�V½Kry�mL²XyK�LO�ÈWL�L²�¯Lqm��rW�qm

�¬¾±KnO�VgKr_�qL[?�sK�Kq�¯?�¶¡�mqKn±�ÈWL�L²��,È�`±����]�,������,����� �
�V/yK�µm´/O�¨/¾©m�°/½K�er/��«L¦/~¾S���h�«´gr��,È/ªg��/�h����]�,�����,������³

�¶Æ��«´gr���,È/ªg�¶Æ�����]�,�����,������L¾O�qm�r¦½m�×L¸���³�¯L/~½K�sK�,¨/¾©m�°/½K�¯
¶X�r¥��~ry�n±K���V/gKr_�¯´/c�¶/¡�V/yK�¯?�¯Kr/¦½m�³�¶/Æ��³���h�UqLP��r·L�
¯L®��¶¾©³K�¯L®��t¾±�£r�¶ª®_�sK�,¯?�rO�NWrX�qL[?�Kp©�,µm´O�q³?�m´O�n·K´k�q³?�� �

ÈyqrO�³�n�±��È®±�³�µm´/O�«L/��¨/¾©m�°½K��°/½K�Kr/½s�,n/½L®±�V/OL[�Kq�L/�mKmq´�n/±K´W
´_³�§L®XgK�Kq�×mq´/��/���¶/¢ªO�,n/}LP±�e³r/_�ÈL/®W��/ª��L/¸���q´�²�¶¡�mqKm�m

n}LO�¶X}Kn±�V½Kry�qm�È~�±�K³Kn��rW�¶¡�n²}LO�¶X}Km�r�±n���«Æ/¡�,L/�mK�°/½K�n·L}
                                                          � �

Î���Krz©K� 6̄ Á�,¶²®��UL®��¯´®�®©K�er`©K�°�¹K³Kn®©K�ÚrX��¶gr_�´©³½¯´®�®©K�er`©K�°�¹K³Kn®©K�ÚrW���º�� 
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�qm�¶Æ�ƁƨƢŤǈƱ�VyK���Kq��´/��¨/¾©m�,eqL/_�¯L®/��Z/hO�qm�|½´/k�ML/X¡�qm�¯L~½K
È�er��·�³�|½´/k�ML/X¡�×n/�O�ULh���qm�LK�,n²½L®±MLX¡�r½L/y�qm�°¾/²d®��×L/·

È�f½r�W�Nª��°½K�¶O�m´k�È�ÈWq´/��qm�¶¡�n½L®±��eqL/_�µn/¸��r/O�Kq�¯L®/��¯K´/W
¯L¢K�¯?���m�³�µm´O� ª¸�er_�¶¡�Vz±Km��n}LP±�r½pS���,Èªg�¶Æ�����]�,�����,������ �

M��¶O�,µmLX�K��L�WK�¶¡�ÈªX����r/W�³�µn/}�¨�Lg�VgKr_�sK�¶¡�µm´O�ÈX½Kry�N_´
¾·�¯LqmVyK�¶X}Kn±�V½Kry�qm�È~�±�b��È�¯L/qm�¶/c�,r/¦½m�UqLP��¶O��¶/c�³�µmr/¡

È®±�È�V½Kry�VgKr_�°½K�,µmr¡�È�£r�¶O�³�µmr¡��V/yK�µn/¾L`±K��,È/y´�����]�,��,

�����,È±L[�n¾¸}�-����]�,������,����� �
ÈyqrO�³�n�±��¨OL��t¾±�¨¾©m�°½K�V/z¾±�V½Kr/y��½mL/��«L/®W�¶/O�×r/zW���¨/¾©m�°/½K

�×mqK´È�rO�qm�Kq�«n��¶¡�mr¾¥��Uq´/��°/½K�qm�-n/}LO�¶X/}Kn±�V½Kry�qm�È~�±�K³Kn
È®±�³�n}�n·K´k�NzX²�È±L_�¶O�£r�È²`�¯K´W��V/yK´ksLO�K³Kn/��rW�×KrO�Kq�¶¾ª�
«n��¶¡�Kq�×mqK´�¨¾©m�°½K�Kp©�-m´®±�È®±�¨L}�,mqKm�V½Kry�qm�VP\�|�±�K³Kn�m´}�� �

�VyK�°½K�qm�«³m�³�§³K�¨¾©m�U³L�W�³�¯L/qm�¶/¡�VyK�°½K�¶O�µqL}K�«³m�¨¾©m�qm�¶¡
È®±�K³Kn��0Æ�K�Vzl±�¨¾©m�qm�LK�,n½L®±�L�½K�V½Kry�sK�×r¾¥´ª_�qm�È~�±�b¾·�¶Xz±K´W

È®±�µqL}K�¶ªJz�°½K�¶O�¯L®/��V/gKr_�¶¡�°¾®·�³�n½L®±�È�È�L/¡�Kq�µm´/O�q³?��L/W�n/±Km
¯L®��t¾±�¯?�qL[?�ÈL®W�n}LO�q³?��� �

]��®·�¶O�n²Xz� 7̈ X�VyK�¶¾©³K�VgKr_�³�¨���¯L��°½K�¨/¾©m�°/½K�°¾/¾PW�qm�L/¸����¶/±´¥
È�¯L¾O��£r/�qm�n/²cr·�K³Kn/��r/W�³�V/yK�¶/¾©³K�¨/���¯L/®·�¶O�n²Xz�¨X��¶¡�n²²¡

�¨/���¶/¡Krc�,m´/O�n/·K´l±�n²X/z�¯Lqm�sK�×qKmm´k�³��L²XK�¶O�£r�LK�,n}LO�¨¾km
��³�VyK��±L�¨¾P��sK�K³Kn�³�,È�X��¨¾P��sK�¶¾©³KÈ�n²Xz�¨���¯L®·�¶O�¨X��¶/O�¶/±�,m´}

�Èn��rK��,È±L[�n¾¸}����]�,������,���,È½´k�-����]�,������,��,×t½rPW�-�������,������ �
ÈyqrO�³�n�±���³m�sK�L/`²½K�qm�£r/�È/�X��¶/¡Krc�,V/z¾±�¨L¡�t¾±�¨¾©m�°½K�0Å³K

VyK�µn}�¨¾¢~W�>t_��,K³Kn��rW�qm�§L®·K�³�¶hLz�×r¦½m�³�er_�È¢½��³m�°/½K�³
µmKm�¨¾¢~W�Kq�È�X��¬·LO�n±K���qm�¶/¡�V/yK�×qL/_�È½L_�qm�V¾�±L�³�L�X�K�µn�L��0L¾±L[

°½K�L`²½K�qm�¶¡�È©Lgqm�,¬¾}LO�¶X}Km� }��±L�V¾�±L�¶/O�-V/z¾±�¶/±´¥��qm�,§L/\�¯K´²�
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�¯L/qm�¶/O��/�´�¶/¡�È¢}tS�³�m´}�µn±Lyq�¯LXyqL®¾O�¶O�«³n��L½�e³r`�¶¡�È½L_
¯Lqm�sK�µm´O�È²`�³�n/½L®±�×qKmm´k��¨/X��°L/��Kq� /}tS�L/¸���,n/½L®±�U´/��¶/¾ª�

¶Xz±Km��Kq�¶/¾©³K�È±L/_�¶±�,n±K��,«qL/¢�������,������°h±L�qm��m´/_´�È/�X��n/²cr·�¶/¾�
¶/OL_�Kq�¯L®/��³�mqKp/¦O�r/[K�È/�X��rO�¶Xz±K´W��±L�LK�,VyK�n/½L®±�L_���L/`²½K�qm�0L/\©L[

È�È~¡m´k��Kn��È�½Kr}�LO�n±K´W��È/�l}�¶/¡�È±L/s�¶/¡�V/yK�¶±´¦c�-m´}���K³
È�e³r`�È��L/²XK�Kp/��¯mq´/k�sK�L/K�m´/}�È�³�n/²¡��,V/z¾±�°L/��eqL/_�,mr/¾

°¾®·�È�e³r`��l}�ÈX�³�q´��È�×qKmm´/k�¯L/qm�sK�³�m´/}�È�³�n/²¡��t/¾±�mr/¾
m´O�n·K´l±�°L��eqL_���¬IKr_�ÈL®W�qm�¬¸�¨�K�0L�OKq�×n/®�r¾��³�×n/®��sK�¬�K��

�n/½LO�¬½qKp/¦O�È�l}�µn¸��rO�Kq�V½L²_�³�V¾©´Jz�qLO�¬¾±K´XO�¶¢²½K�×KrO�¶¡�VyK�¯?
mmr/¥�qKr/�rO�V/½L²_�³�³K�¨/���°¾/O�V¾PPy�¶�OKq���mqK³�ÈX½L/²_�È±L/_�¶/¡�×mqK´/�qm

È�È²`�³�n½L®±�È�×qKmm´k�¯Lqm�sK�¶¾ª���¨/X��³�È±L_�°¾O�V¾PPy�¶�OKq���K³�qm�,n²¡
°¾O�¶�OKq�°½K�³�µn}�����È²`��m´/k�¨/X��r/}LP�×³�³�V/�r¥�n·K´k�¨¢}�¨X��³�¶¾ª�

m´O�n·K´k�� �
�����µL¥n½m�È²`�¯L®��¶¾ª���

�³�V/yK�°L/��È±L/_�,x�±�¶O�V½L²_�V½Kry�qm�¶¡�VyK�¯?�q´¸~�³��³r��n²cr·
�×L�mK�L¸���sK�ÈkrO��L�WK����,È/�`±����]�,������,������L/½�MLh/�K�°¾/O��Æ/k�«n/���

��,È½´k����]�,������,���������µmr¡��µn/}�sKr/OK�t/¾±�×q´¸/~��Æ/k�µL¥n½m�°¢¾©�,n±K
È®±�¨X��°L��mqK´�sK�×qL¾zO�qm�Kq�È±L_�¯?�wLyK�rO�¶¡�VyK��V/yK�n/�X��³�mqKn/²S

n}�¨IL��U³L�W�¯?��ªXl��³r��°¾O�n½LO��V½L²_�µqL/Oqm�¶/Æ��«´gr��¶/O�¶/¡�È½L/·
È�£r�È�er��Kq��r��n²c�,nL`±K�n½L®±�� �

§³K��r���� 7̈ /X��³�V/½L²_�V½Kr/y�sK�×r¾¥´ª_�³�µm´O� ª¸�³�µn²~¡�0L�´±�V½L²_

                                                          � �
Î���ª����X®©K�UL®��¹K³Kn®©K�ÚrX��er_�´©È�±L`©K�¯L®�È��¾¶��� �
Ï���ª���UL®��Û©p¡�¶gr_�³A�¶ªX��¶O�0Kn�L��qL²©LO�¶�rgA�´©¾³��L��©K�¶�¹K³Kn/®©LO�¶/z�±�>L/`±E�°/�0L/²6¢®X�¯L¡�¯E

XkLO�L¸¡rW³¾O��Æk�ÆO�-µqL¾MLh�ÁK�°�� 
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¯L²¾®�K��°/½K�qm�¬/·��l/}�³�n½?�mqK³��l}�¶O�ÈXgKr_�¶¢±?�n²±L�-n}LO�µm´P±�|lO
mr¾®O�³�n½L®±��rW�Kq�¶`©L��Uq´����ÈX½L/²_�Kr½s�,VyK��L���È±L_�rO��r��°½K�qm

¯L®��³� ª¸�¶¡�ry�³�VyK�µmr¡�V½Kry�µm´O�q³?�¯L/qm�sK�×qKmm´/k�¶/O�È�Oq�V½K
mqKn±�� �

«³m��r���¯L/²¾®�K�¬·�¨X��sK�×r¾¥´ª_�³�n}LP±� ª¸�³�µn²~¡�0L�´±�V½L²_��|lO
È®±�Kq�m´k�£q�LK�µmr¡�n���¶O�«Kn�K��l}�¶¡�È½L_�n²±L�,n}LO�È�LW�mn²O��L/½�,mr¾

VyK�µn}��r��¶¢²½K�LW�µn¾OK´k�¯?�qm�LK�,µmLX�K�Èª¾ª��M?�qm��L/`²½K�qm��V/OL[��L/��
Vz¾±�� �

«´y��r����³�V/½L²_�V½Kr/y�sK�×r¾¥´/ª_�L/K�,µm´/O� ª¸�³�µn²~¡�0L�´±�V½L²_
¯L¢K�³�¨¸y�¨X���×³�³�n/±sKn²¾O�×mL/½s�M?�qm�Kq�×r¥L²/}�¶¢±?�n²±L�,n}LO�µm´O�r½pS

ms´zO�¶¢²½K�LW�n½L¾±�¯³r¾O�×³�³�n±sKn²¾O�|W?�qm�Kq�³K�L½�,n²¢±�L²}���r/¥K��r/��°/½K�qm
¶¡�¬¾}LO�¶X}Km�°¾�½�³�¬ª��È²`�¶O�¶¾ª���×r¾¥´/ª_�|½´/k�¨/X��sK�n/®��³�ÈXzy�V¸_

�¶/±L�K�³� /®¡�|½´/k�¨/X��r/O�Kr/½s�,V/z¾±�È±L_�³�NPy�µn¸��rO�¨X��¯L®��,µm´®²±
«n�� 7Mr�K�³�VyK�µm´®±�V/yK�¶X/}Km�§Æ�X/yK�|½´k�x�±��ªW�qm�Kr½s�,VyK�¶½m���L/K

¶c�Kr½s�,VyK�È±L_�rO��L���,¬¾}LO�¶X}Kn±�¬ª��r¥K��³K�ML��K�LzO�|/W?�L/O�mq´krO�LO
È�^²~X�È�r/z�X�V/¡rg�r¦½m�³�m´}��×³q�sK�×³�¶/¡�m´/}�¶X/z±Km�r/¥K�L/K�-m´/}

�Vz¾±��L���,µnL¾±�¯³r¾O�§oLlW�³�ÈXzy��,Èªg�¶Æ�����]�,�����,������ �
ÈyqrO�³�¨¾ªhW��È®±�ÈW³L/�W�,V/½L²_�V½Kr/y�Z/hO�qm�¶/Æ��µL¥n½m�sK��¶/¡�n/²¡

ªO�,¶±�L½�n}LO� ª¸�0L�´±�V½L²_�qKp/¥r¾[BW�¶ªJ/z�°/½K�qm�×³�n/½m�sK�¶/¡�×t¾c�¯?�¶¢
¯L¢K�¨X��sK�×r¾¥´ª_�¶¡�VyK�¯?�VyK�¯L¢K�r/¥K�³�,¶/±�L½�µm´O�r½pS��L/½?�,µm´/O�r½p/S

È²`�¶±�L½�VyK�µm´®±�«Kn�K�rK�°½K�¶O�¶¾ª����¨/X��sK�×r¾¥´/ª_�r/¥K�V/yK�n/�X��¶/Æ�
¯L²¾®�K��n}LO�µm´P±�q³?�L¢K�VyK�°¢®���K³�qm�n²cr·�̄n}LO�µm´O�r½pS��°L��È±L_�,

È²`�³�n/}LO�µm´/O�r½pS�¯L¢K�×r¾¥´ª_�r¥K�LK�,m´O�n·K´k��,n/}LO�µmr/¡�ÈX/zy�¶/¾ª�
È®±�r¦½m�V/z±Km�°L/��Kq�È±L/_�¯K´W���¯L/qm�sK�×qKmm´/k�³�V/½L²_�V½Kr/y�¯L/~½K

È²`��y´W�È�§L\�È�r��×KrO�Kq�¶¾ª���¨/X��sK�×r¾¥´ª_�³�µm´O� ª¸�V½L²_�¶¡�n±s
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K�¬·¯L²¾®��È�§L/\�°/½K�×L/¸X±K�qm�³�V/yK�µm´P±�q³?��n/½Lr��Kr/ 6z©K� 6̄ Á½�er/`©K�°/�º
¹K³Kn®©K�ÚrW�°�Å�¯´®�®©K���È²`�×qKmm´/k�¶/¡�V/yK�L/²��¯Kn/O�«Æ/¡�°½K��sK�¶/¾ª�

¶O�VgKr_�¯´c�¶¢ªO�,¶X}Kn±�¨X��qm�×r¾[BW�³�|�±�,¯Lqm�¶/±´¥��¶/O�r/`²�¶/¡�µm´/O�×K
È�£r�È�¯L®��³�µn}�,µmq³?��È/~�±�¯L/qm�r/¥K�ÅK�³�,m´O�n·K´k�VOL[��L���Kp©

V�q�n·K´k�«´y��r��VhW�,n}LO�¶X}Km�¨X��sK�×r¾¥´ª_�qm�� �
�qm�¶Æ�ƁƢŤǈƱ��¯´d®·�t¾±ƅɔƅŻŮ�È�¯L/¾O�Kq�¶ªJz�°½K��n/½L®±���,È/ªg�¶/Æ�����]�,���,

�������qm�¶/¡�U³L�W�°½K�LO�LK�,ŐƁƨƢŤǈƱ�¶/ª®_�°/½K�,r/¦½m�er/_�]Æ/��§L/®·K�sK�n/�O�
��³r��Kr 6z©K� 6̄ Á½¹K³Kn/®©K�ÚrW�°�Å�¯´®�®©K�er`©K�°�º��È®±�¨/�±�Kq��qm�L/K�,n/²¡

¨P��¶h���|}�VyK�µm´®±�¯L¾O�Kq�Nª��°½K�rW��È�n�K´��qm�nz½´±����Úr/X��¶/gr_�´©³
Kr/z©K� 6̄ Á�¶²®/��UL/®��¯´®/�®©K�er`©K�°�¹K³Kn®©K½�er/`©K�°/�¹K³Kn/®©K�Úr/W��/�º

¯´®�®©K�����,È/ªg�¶Æ�����]�,�����,�������ÈL/±��³r/��sK�¶¢²½K�¯³nO�¶Æ��t¾±�L`²½K�qm
�MLX¡�qm�er���r��¶y�r·�×KrO�,mrPOƅɔƅŻŮ�È�§L\��°½K�VyK�°¢®�µn²±K´k�Kp©�,n±s

¯L®/��0L/�ª��V/gKr_�V½Kr/y�¶¡�n²¡�q´�W�È�r��×KrO�Kq�¶Æ�� 5§L\��qm�,V/yK�q³?
/XgKr_�¯?�V½Kr/y�¶/¡�V/yK�¯?�¶/Æ��m´/���¶¡�È©Lg¯L®/��È��0Å³K�¶/¡�V/yK�q³?

¯L²¾®�K�V½Kry�sK�×r¾¥´ª_�0L¾±L[�³�n}LO� ª¸�V½L²_�n}LP±�|lO�� �
°½K�ÈWKqLP��LO�È¸���NX¡�°¾O�qm�r¥K�V¸_�°¾®·�¶O���/P��ÈXz½LO�,¬½n}�¶_K´�¶±´¥

È�¯L¾O�¶¡�UqLP��°½K�0Æ\�-n±´}�r¾z�W�L�ZhO�mqKm�� �
UL®��¯´®�®©K�er`©K�°�¹K³Kn®©K�ÚrX��¶gr_�´©³�Krz©K� 6̄ Á�,¶²®�½�Úr/W��/�º

¯´®�®©K�er`©K�°�¹K³Kn®©K���ª®©K��ÆlOÈ��È�/ª��¹qn/�©K��/�qL²©KÈ��]³r/l©K
©�qL²©K�°��ªX©K� 6̄ Á�,ÅoLlW�¶¡rW�KoE¾�,m 6n/`X®©K��KrXgÅL/O�¨O�>L�©ÃK�m 6r`®O�x

¨�g�L®©�Z¢®©K�Å�´©³��� �
°½K�q´¡p�UqLP��È�r¾z�W�¶±´¥��U³L/�W�|/W?�qm�Z/P©�LO�VgKr_�V½Kry�¶¡�m´}

¶/O�|/W?�qm�ZP©�qm�¶¡�VyK�°½K�qm�|W³L�W�LK�,mqKm��£r/�sK�×r¾¥´/ª_�¶/¢±?�V¸_
¯L¢K��qm�L/K�,V/z¾±�È±L®��,µn}�mn`X�¬·��KrgK�³�µmr¡�Z¢��l}�LK�µm´O�r½pS

¯L²¾®�K�£r�sK�×r¾¥´ª_�V½L²_�V½Kry�P±�|lO�|/W?�qm�×L�©K��Æk�rO�³�VyK�µm´
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¶O�£r�,VyK��KrgK�n½n`W�³�ZP©�¶O�NzX²�V½Kry�¶¡��¯´®/��VgKr_�¯L®·�¶�yK³
�qm�Kp©�-VyK�µn~±�¨�Lg�×n½n_�NPy�³�VyK�£r�×KrO�n��³ƨƭ�ƁƨŢŤǈƮƹŤ�ƇǂƵͳ��Ƹƨź

ƁƢŤǈƲƹŤ�ŬʮƏƽ���,×n/¾®�����]�,�����,�����È�¬¾±K´k���/�ª®©K� 6̄ KÈ�/�È��¬/©�qL/²©K½��/ªX
®O/©K�n²Xz®©K�m 6n`X®©K��KrgÃLO�¨O�>L�©ÃK�m 6r`È��Úr/W�°/��Æ/lO�,¶/ª���°/�´/·³�¶/\P©

©�L¸²��ªX©K� 6̄ L��,er`©K�¹K³Kn¾ÚrXO�x��KrzO�¨O�¹K³Kn®©K½·³�,er`©K�ºÈ�©K�¹n²XzÈ��¨��
eqL`©K���� �

�¨/���¶/O�n²X/z�¶/¢ªO�,¶X/}Kn±�K³Kn/��r/W�¶/O�È�Oq��ªW�¶¡�µn}�r¡o�¬·�L`²½K�qm
�VyK�eqL_�¯´c�È²`�sK�×qL¡�r¦½m���K³�qm�È®±rO�¶¾ª��n½?��� �

�����µn½t¥rO�r�±��¯L®��qm�¨¾��W���

¶©mK�¶O�¶_´W�LO�¶/O�¶/¡�×n/�±�³�n/½mr¥�¶/IKqK�µ³r/¥�³m�sK�¶/¡�×K��r/�±�¶/O�,n/?�¯?�§LP±m
È�È®±�¶¡�nyq�¶O�¯K´W�È²`�L½�È±L_��ª��q´���´�³�¨/X��°L/��Kq�¶/¾ª���,V/z±Km�¶/X�L½

¶O�¶¢ªO�K�³��L�³K�Nzg«L`±K�ULKn�K�³�§K´g�È²`�×´/y�sK�¶X�L½��°/¢®�,È±L/_�³�¶/¾ª�
�¶ªJ/z��/ªXl��³r/��³�§K´/gK�³��L�³K�°½K�ÈXz½LO�Kp©�-nOL½�r¾¾�W�¯L®��§´Jz�VyK

�È²`�×qKmm´k�¯Lqm�sK�¶¾ª���¶O��r/·�qm�Kq�¯L®/��¬/¢g�¯K´/XO�L/W�mmr/¥�°¾¾PW�ÈXyqm
m´®±��l~�È�r��� �

¯Lqm�sK�×qKmm´k��ªXl��³r���

��rWÈ²`�×´y�sK�¯Lqm�¶O�¶¾ª��Uq´/��V/yK�°/¢®�È/ª¡�q´���¶X/}Km�È/�ªXl�×L·
¶O�LK�,n}LO�µn½L�� 7¬¾/z�W�×L²P�ÈXz½LO�r�±�¶c�¶/±r¥³�n/}LO�¯L/qm�¯m´/O�n/²���r/W�L/zO

È�Uq´��¬·�¯Lqm�¯?�r¥K�¶¡�mr½pS�Uq´��È½K³Kn�×n®��µn½L��,V�r½pS��¯?�rO�×K
m´P±�NWrX�� �

§³K��ÈO�µn½L��¯Lqm�¯m´O��

�¶X/}Kn±�µn/}mqK³�V½L²_��´�k�qm�È¸OL²X��r¾[BW�³�µn½L��,V½L²_�¯Lqm�VyK�°¢®
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¶O�-nL`²¾O�×rX~¾O�ULn��¶O�¶¢±?�L½�³�n}LO�È²`�r/¥K�§L\�¯K´²���È/Pª��È½L/yqL±�¶/¾ª�
�È�Kr¥´/½v±?�qm�L/½�n/}LO�¶X/}Km�m´/_³�ÈgKr_�¨®��qm��Ll±�����§L®XgK�L½�n}LO�¶X}Km

µqLS�¯L¢K�/Xg�L/½�³�£q�¯n}�¯L/qm�mqK´/�°/½K�qm�,n/}LO�¶X/}Km�m´/_³�×³�£r/�È
ÈO��qKr��VP�Kr�VhW�����qL®¾O�³�n}�n·K´l±�¶XkKmrS�¯Lqm�¶O�³�n}�n·K´k�È�ªW�µn½L�
È�n±L®O�µn±s�VyK�L¾±m�°½K�¶O�{r®��¶¡�×s³q�n²c�r·�LW�mr¾¥�� �

¶O�³�n/}LO�¶X/}Kn±�È±Kn/²c�r¾[B/W� 7̄ Lqm�r¥K�¶¡�§KDy�°½K�¶O�jyLS�qm�t¾±�L¸����¶�/yK³
 /½�0L/X½L¸±�L/½�µL�n²c�È±Lqm�UL¾ª®��È�§L/y�³m��qm�,V/}Km�¶/¦±�µn/±s�Kq�×³�¯K´/W

È�L½�mr½pS�Uq´��¯Lqm�n½LO�L½?�mqK´�¶±´¦²½K�µmKm�j/yLS�,m´/®±��rW�Kq�¯?�¯K´W��n/±K
È�qKp¥K³�Æ����r��¶O�¶ªJz�°½K�¶¡�¯L²c�-m´}��,n/²±KnO�t½L/_�Kq�¯Lqm��rW�Æ���¶c

±�È�r}�r�²�sKÈ�t¾��m´®±��rW�Kq�¯?�¯K´W��,×rILg�������,����¶ªJz�,������� �
°½K�qm�ÈO�L½�¯Lqm�¶¡�mqK´�¶±´¥�N¾y?�N_´�L½�VyK�µn½L���qm�×r/¦½m�×n_�×L·
È�mr��«n/��L½��´_q�³�µm´O�x�±�¶O�V½L²_�V½Kry�°L��È±L_�,m´}�È²`��´_q��¶/¾ª�

�r¥K�Kp©�,mqKn±�¬¢g�qm�×r¾[BW�t¾±� }tS�¶OÈ²`��×Kr/O� }tS�¶O�¶�_Kr�sK�0Kn®��¶¾ª�
�n·K´k�°L��È±L_�t¾±�mq´�°½K�qm�,n½L®±�U´��V½L²_�r[K�qm�³�n½L®±�×qKmm´k�¯Lqm

¶O�¶XP©K�-m´O�ÈO�,×³�U´��sK�xS�¶¢±?��r}�µn½L��mmr¥�srh�¯Lqm�¯m´O�� �
ÈO�°¾¾�W�µn½L���«L/���r��³�VyK�¯Lqm�rK�¯L��lX�³��Lk��r��rO�¯Lqm�¯m´O

È®±�È²`�r/¥K�³�n½L®±�¶IKqK�×r�±�¶²¾s�°½K�qm�n±K´W��sK�«L/���r/��r/�±�wL/yK�r/O�¶/¾ª�
¶/O�³�n/}LO�µm´/O�L/�k�t/¾±��r/���¾l~W�¶¡�È©Lg�qm�,n}LO�µmr¡�×qKmm´k�¯Lqm���PW

«n��È²`�m´/k�Uq´/��°½K�qm�,n}LO�µm´®±�V½Kry�V½L²_� 7̄ Lqm��V½Kr/y�°L/��¶/¾ª�
m´O�n·K´k�� �

«³m��µn½L��qm�¯m´On²¯L 

µn½L��V½L²_�¯Lqm� 7mqK´�sK�×qL¾zO�qm�mr¡�n·K´k�×r¾¥´ª_�¯?�V½Kry�sK�³�µm´O�n²��
°½K�qm�È²`�r¥K�mqK´�¶±´¥��ÈX/z½LO�,n/½L®±�×qKmm´/k�|½´/k�¯L/qm�³�K³Kn/�sK�¶/¾ª�

VyK�µm´O�¶c��l}�×qKmm´k�Vª��¶¡�m´®±�ÈyqrO���È/yqrO�n/½LO�mqK´/�¶/±´¦²½K�qm
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È²`�×qKmm´k�¶¡�m´}��¶¾ª�¨OL��³�×n_�qp��¯³nO�r¥K�¯Lqm�sK��N/_´�³�µm´/O�§´P�
�m´/k�0L/����Uq´/��°/½K�qm�,m³rO�°¾O�sK�¶¾©³K�V½L²_�³�£r�°¾O�V¾PPy�¶�OKq�¶¡�µn}
�³�,rX/~¾O�¶±�³�m´O�n·K´k�°L��¶¾©³K�V½L²_�¯Kt¾�¯L®·�¶O�0L�r��È±L_�³�µm´O�r���×³

>×rO�£r/�µqLOqm�sK��L/²XK�r/¥K�L/K�,n/}�n/·K´k�¶/p©K�¶O�¯L/qm��×n/_�qp/��¶�/yK³
¨OL��V}Km�n·K´l±�V½Kry�qm�È±L_�¯L®��qm�×r¾[BW�×qKmm´k�°½K�,n}LO�µm´O�§´P��� �

�sK�ÈkrO�L`²½K�qm�½mL��¨OL��×L·qp��¨/OL�r¾��×L·qp/��³�§´P���È/yqrOmq´�§´P�
VyK�¶X�r¥�qKr���ÈyqrO�LO�¶¡�µn}�{ÆW�n²cr·��°¾/¾�W�³�L�gK�L·qp��¶®·�,È±Kn¾�×L·

�,n±´}¶�L�K�V¾ªOL��¶¡�Vz¾±�L²��¯KnO�°½K�LK�mqKn±�m´_³�×r¦½m�qp��¯n}�� �

�©K��§´P��¨OL��r¾��×L·qp���
¯L²c�È²`�×qKmm´k�³��L²XK�¶c��qp/��|½´/k��L/²XK�×KrO�³�µm´O�×n®��,K³Kn�sK�¶¾ª�
¨OL��µt¾¦±K�LO�µKr®·�×³��L²XK�,¯?�sK�rWKr��ÈXg�L½�³�n½L®²±�¶IKqK�È©´P���È±L�¾}�×L·�,n}LO

m´O�n·K´l±�V½Kry�°L��×³�m´k�t_�Èz¡�0L������×L·qp/���³r/��sK�È/krO�L`²½K�qm
¨OL�r¾��È�µqL}K�¯Lqm�sK��L²XK�×KrO�¶_´r¾��³�§´P��mmr¥��sK�n²WqLP��mqK´�°½K�� �
���È~¡m´k�n����
���¶½m�pkK�³�×oLkK�n����È²`�È·L¥�È�r¢��°½K�¶O�V½L²_�mKr½K�sK�xS�¶¾ª���n/X�K

�r¥K�¶¡�n/·K´k�,mr/¾¥�r/O�qm�Kq�³K�sK�×rX/~¾O�×L/��K�³�n²¡�V½Kry�µn?�mqK³�V½L²_
�×³�x/�±�¶/O�V/½L²_�×³�q´/�W��Æ/k�r/O�LK�,n½L®±�pkK�È±L_�sK�×rX~¾O�¶½m�Vz±K´W

È�V½Kry�n½L®±��¬~c�M´¾��³�ÈXÆy�sK�È}´S��,È±L/_�sK�×oLkK�µt¾¦±K�¶O�m´k�°XkLy
¶±�µn/±³rS�¶¢ªO�,µm´P±�n¾�O�L¸²W��×L·V/yK�µmKm��L/�XkK�m´/k�¶/O�Kq�×mn/�X���§L/g�qm

V¡r}�UÆ���sK�È¢½�r�Lg��×mKr/�K�sK�n/®�r¾��L/½�n/®��mqK´/��¾l~W�,¶®¾O�×L·
È�°¾}L�×´ª_�Kq�m´k�¶¡�VyK�È�°X/~¡�¶/O�Kq�m´k�L½�n±r¾¦O�¶½m�LW�n±sKn±K��L/W�n/²·m

µmK´±Lk�×KrO�L¸±?�¨X��¶½m�×L·�n}LO�L~¦·Kq�¯L}�� �
���±L_�sK�«L�X±K�n��È��È²`�È·L¥��×qKmm´/k�¯Lqm�sK�È±L_�sK�«L�X±K�µt¾¦±K�LO�¶¾ª�
È��L/W�mr/¾®O�¯?�r/[K�qm�È/Xg�L/½�³�n½L®±�V½Kry�L��K�r¦½m�¶O�µn}mqK³�V½L²_�LW�n½L®±
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°½nO�n±K´XO�n/½L®±�×rX~¾O�×L��K�qm��L���L½�x�±��L���Kq�eqL_�V¸_���mq´/�°/½K
È�µn½m�×mqK´�qm�rX~¾O�È²`�¶¡�m´}�n���¶¾ª���¯n/}L¾¸�L/O�¯ÅK�³�¶X/}Km�È/~¡m´k

¶²¾¡�³�¯?�¶²¾s�×s´W��¯L~±�³m�r¾W� ½�LO�,mqKm�È±L_�µqLOqm�¶¡�×K��sK�«L�X±K�³�È~¡m´k
È±L_��È�qKr���n·�Kq�n·m�� �

°½K�qm�È²`�¶¡�mqK´�sK�¶±´¥��È±L/_�,µm´/®±��r/W�¶/_´�qp/��¯³nO�Kq�¯Lqm�¶¾ª�
m´O�°L��µmq³?�mqK³�¶¡�ÈX½L²_�¯Kt¾�¶O�����n/·K´l±�×³�¶/O�n²Xz�V½L²_�V½Kry�³�µ

È²`�Kr½s�,m´O��qm�£r/�³�È±L/_�V/½L²_�°¾/O�MLzX±K�¶�OKq�|½´k�¯Lqm��rW�LO�¶¾ª�
VyK�µmrO�°¾O�sK�Kq�er_�V½Kry�r[K�� �

M��§´P��¨OL��×L·qp���
¯L²c�È²`�×´y�sK�¯Lqm��rW�¶c��×qp/��|½´/k��L/²XK�×Kr/O�L/K�,µm´/O�×n®��¶¾ª�

¦±�sK�¶¡�n½L®±�¶IKqK�³�Æ����r��µL�¶/O�¯?��PW���¯L®/��,mr/¾¥�qKr/��{r½p/Smq´��r/}
�³�È±L/_�×Kr/O�×qKr��µKq�¯Lqm�sK�×qKmm´k�³�m´O�n·K´k�È±L_�µn¸��rO�V½L²_�V½Kry

mr¡�n·K´l±�mL`½K�V½L²_�N¢Wr�� �
¨/OL��×L·qp/���³r��sK�ÈkrO�L`²½K�qm��µqL/}K�¯L/qm�sK��L/²XK�×Kr/O�¶/_´�³�§´P�

È�mmr¥��P��mqK´�°½KsK�n²WqL�� �
���ÈP·p�qp����wL/yK�³�Vª��¯KqL®¾O�ÈP·p�n½L���VyK�°¢®�mqK´�sK�ÈkrO�qm

n}LO�¯Lqm�sK�¯L±?�ML²X_K��¶O��n/·m�×³q�×mqK´/�qm�µn½nS�°½K�VyK�°¢®�§L\�¯K´²�
�n/½L���wL/yK�rO�Kq�¯´k��½qtW� 7e³r`�mr��LK�,VyK�sL¾±�e³r`�mr��¶O�¯´k�§L�X±K�¶¡

È®±�m´k�ÈP·p�r½pS¶/�r��sK�ÈkrO�¶¢²½K�L®¡�,m��³��/½qtW�sK�µ´/¸½�¯L¾h¾/z�¶/ª®_�sK�L·
È�ML²X_K�¯´k�§L�X±K��n²½L®±��,LXz¾���������,���-�����¯´/k�°X�r/¥�sK�¯L±L®ª/zr¾��L½�,

µmr¡�×qKmm´k�¯L±L®ªz�x¢�rO�L½�,n±K���¯´±L��V½L®g�n·L}�L·q´~¡�sK�ÈkrO�qm�ÈXg
�§L�X±K�sK�ML²X_K�µqLOqm�qL®¾O��g�sK¶O�¯´k��L/W�V½L®g�°½K�³�¬¾Xz·�×mL�X�K�¨ILz�¨¾©m

�msq³�ML/²X_K�¶/`©L��sK�³�µm´/O��©L/O�³�¨�L��mr�� 7qL®¾O�¶¡�VyK�È±Ls��,LX/z¾�������/��,

���-�����¶²¾s�LO�¯Lqm�sK��L²XK�t¾±�¯L¥n²z½´±�sK�ÈkrO�³��mqK´/�sK�È/¢½�Kq�ÈP·p�×L·

http://www.jf.isca.ac.ir
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ÈrO�¯Lqm�sK��L²XK��g��n±qL®}��,¯L¾�¾�}�������,������È½L/_�qm�°¾²_���y�,r¦½m�¶±´®±
È²`�N·p�³�°½m�LK�,n}LO�r�k�qm�qmL�¯L_�¶¡�VyK��,n/±Kn±�t½L_�Kq�°¾²_���y�¶¾ª�

n}LO�r�k�qm�qmL�¯L_�r¥K�ÈXg��VyK��´�´�°½K�sK�×r¦½m�¶±´®±�t¾±�´���n±´¾S�� �
¯L²c�L/K�,mqKn/±�«Æ/yK�È/�rX�°/½m�qm�È½L/_�ÈL¢gK�°¾²c�n²cr·��¶/cÈ²`��¶/¾ª�

¯Lqm��´±�°½K�LO�°½m�¯?�qm�¶¡�n}LO�È²½m�¶O�n�X��È�V/�©Ll�L·���½Kr/}�È/Xg�³�m´/}
È®±�V¾®yq�¶O�t¾±�Kq�qKr��K�È�,nyL²}�È²`�×Kr/O�¶¡�V�¥�¯K´W��M´/zh�qp/��¶/¾ª�

È�m´/O�n/·K´k�È±L/_�µn/¸��rO�¯L®��³�m´}���x/�±��/�g�ML/O�sK�mqK´/�°/½K�qm�¶/XP©K
È²`�¢²�sK�È¸±�³�¶¾ª��r�È~¡m´k���r/K�°/½K�r¥K�ÈXg�³�m´O�n·K´k�N_K³�×³�¯Lqm

V}Km�n·K´l±�×mKr½K�,nL`²¾O�t¾±�mq´k³ms�¶O�� �
���È©L�qp���«n��¨¾©m�mqK´�sK�ÈkrO�qm�È²`�¶�_Kr��È©L�V¾��³� 7 }tS�¶O�¶¾ª�

¶²½t·�VkKmrS�¯K´W�¶¡�VyK�³K�r���³�mqKn±�Kq�¯Lqm�×L·��È²`�r/���r/¥K�¶O�¶/¾ª���×n/g
n}LO�¶O�¶¡�b¾·�¶²½t·�VkKmrS�sK�°¢®X�¯K´²���¯?�°¾B/W�¯L¢K�³�µm´P±�m´k�È±Lqm�×L·

�³�µm´/P±�¶/²½t·�¯³n/O�¯L/qm�¶/O�r/�Lg�È¢/}tS�b¾/·�¬·� 7̈ OL��qm�³�n}LO�¶X}Kn±�t¾±�Kq
¶²½t·�VkKmrS�¨�¢X�t¾±�×mL¸±�L½�¶zyD�,m´/~±�×³�×L·���È©L/�qp/��Uq´/��°/½K�qm

È�È²`�V¾©´Jz���Kq�n±K´W�ª�mmr¥�M´zh�¯Lqm�sK�×qKmm´k�qm�¶¾���°/½K�sqLO�¶±´®±
°WqL¡�mq´�MK´k�n²Xz·�L·�� �

È²`�r¥K�¶XP©K�¶O�n±K´XO�¶¾ª��¶²½t·�,>Lh±K�sK�×´h±��³�ÈXl/y�L/O�´/©³�,n/½L®±�°¾BW�Kq�L·
�L½�mr¾¦O�«K³�L½�n}³r�O�Kq�m´k�×LS�r½s�{r��m´}�q´P`�0Æ\�,V�~Vym�¶O�sL¾±��×´/y

¯L½L²}?�³�¯L~½´k�m´/O�n·K´l±�È²X�r½pS�È©L�qp��Uq´��°½K�qm�,n½L®±�sKqm��¶/O���½r�
¶/²½t·�«L/®W�n/}LO�r/�Lg�È±L/_�r/¥K�È©³K�È²`�×L·��V/ª��r/·�¶/O�L/K�,msKmr/TO�Kq�¶/¾ª�

È²`�È²`�m´k�L`²½K�qm�,mr½pT±�¶¾ª��m´O�n·K´k�§´Jz�¶¾ª��� �
���«n��UKr�k�¶O�¨¸_�¯Lqm��W�¯Lqm��rW�qm��½L}�mqK´�¶ª®_�sK�¯KqL/®¾O��y´

                                                          � �
Î��¯LXyqL®¾O�qm�ÈO�mKr�K�¶¡�VyK�¶X�L½��L�XkK�×qL¡mn�¶O�ÈX®z��ÈX©³m�×L·�È�¶�_Kr�¯?�¶O�V�L�O��³�n/²½L®±

,È©L�rz��sKrgK�Uq´��qm�¶²½t·�sK�È~lO�È�°¾BW�¶½r¾k�q´K�L½�V©³m��y´W�L·�m´}.� �
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�Èª��¯L¢}tS�¶¾�´W�¬�q�«n��UKr�k�¶O�¯L±?�¨¸_�,�VyK�¯Lqm���0L/�r��×³�¨/¸_�r¥K
�«L���r��wLyK�rO��¨OL���,m´/O�n/·K´k�¶/X�r½pS�¯L/qm��r/W�qm�×³�qp/��,n}LO�§´P�

È²`�×LS�¶¢²½K�n²±L��¯L®/z±LS�Kq�¯?�{m´/k�³�µn/}�e³r/`�È¥n²±Kq��mL�W�qm�¶¾ª�
È�¡�Un�sK�xS�LK�,n²¡È�°¾O�sK�È·LW´��sKt/¡�w³r/½³�L½�È©´P?�rK�°½K�¨¾©m�³�m³q

È�µmKm��¾l~W�¯?�n²±L�³�m´}��°½K�qm�È²`��/y´W�V½Kr/y�§L/®XgK�mqK´�¶±´¥��¶/¾ª�
È®±�µmKm�n½L®±�¶�_Kr� }tS�¶O�¯?�¯Lqm�×KrO�LW�n}��¶O�V/gKr_�r/¥K�LK��n/}LO�×n/g

È�n½n}�Kq�¯?��r��¶¡�«n��³�n±Km�� }tS�¶O�¶�_KrÈ�f¾/P��Kq�°½K�qm�,mqL®/}��¶/±´¥
«n��UKr�k�¶O�¨¸_�×L�mK�mqK´�Vz¾±��´®z�¯Lqm�� �

�UKr//�k�µqL//Oqm�¯L//yL²}qL¡�³�¯LX//yqL®¾O�¯Å´J//z�L//½�È±L//_�r//¥K�wL//yK�°//½K�r//O
«n��È²`�¶/O�,¯L/qm�qm�fLzW�L½�¯Lqm��¶/IKqK�Kq�«sÅ�UKr¡p/W�³�µm´/®±�mt/}´¥�¶/¾ª�

±L_�µn¸��rO�È±L®��r¦½m�,n²}LO�µm´®±Vz¾±�È��V/yK�r½phW�µn�L��,Nª��°½K�rO�¨¾©m��
phW�Ën�L�½Æ���¨�K�wLyK�rO�rÈ½��VyK�r}LP�³�NPy¡K�qm�¶½�qKn~·��l}�,mq´�°

µmKm�¶O�,µn}�¶_´W�Vª��±¢�¶/O�VPz±�,r�k�³r®ª��¶O�m³q³�qm�|Kn�K�³�r�k�«Æ�K�¶O�¯mr
�M´zh�×´�K� 7�ªW�r}LPÈ��m´}��,mLKm���h����]�,�����,������ �
¯LXyqL®¾O�qm�È±´²¡�¶½³q��n/���L/K�,µn}�×rXzO�³�µmr¡�¶�_Kr�¶¡�×mKr�K�µqLOqm�L·

�³�È�L/¡�ULh¾/�´W�¶/¡�V/yK�°/½K�rO�,n±qKm�Kq�È±Lqm�«sÅ�UL¾ª®��«L®WK�¯³nO�]³rk
¶O�¯LXyqL®¾O��rW�^½LX±�³�¯LXyqL®¾O�qm�VL�K�«³t©�¨IÅm���Æ/�K�qL/®¾O�¶/O�ÈPX¡�Uq´�

È�µmKm�¶O�³�m´//}�¾O�×L//�KÈ�qL//®�n//yq��¶//O�¯KqL//®¾O�µqL//Oqm�¶ªJ//z�°//½K��¯KqL//®¾O�µv½³
§L//y�È�×qKmm´//k�³qKm�°X�r//¥�³�¯L//qm�sK�¶//¡�V//yK��½L//}�µmq´k��¯L¢//}tS�³�n//²²¡

��´�¶¾�´W�ÈL®W�n±K�¶O�Kq�UÆ¢~�³�È©L®XgK�×L·��qKr/��µn/±³rS�qm�M´/X¢�Uq´�
�n²·m��,¯L¾�¾�}�������,�����È²`�¶O�r¥K�°½KrOL²O��UKr/�k�¶¾ª�«n/���,m´/}�mt/}´¥�¯Lqm

m´O�n·K´l±�°L��{m´k�sK�r¾��Èz¡�r¦½m�� �
È²`�¬ª��,VyK�¬¸�¶¡�¶d±?��r/¥K�Kp/©�-V/yK�¯Lqm��rW�sK�È}L±�UKr�k�¶O�¶¾ª�

È²`�¶¾ª���µqL/Oqm�Kq�×³�¯LX/yqL®¾O�¶/¡�V/}Km�n/·K´l±�Uq³r/��r/¦½m�,n}LO� }tS
«n��UKr�k�¶O�¬ª��×³�¶¡�Krc�,n½L®±�¶¾_´W�UKr�k�mqKm�¯Lqm�� �
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���È�r��qp���wrW��wr/W��¨/®��sK�wr/W�È·L/¥�-V/yK�È/yqrO�¨/OL��Z/¾g�³m�sK
¯Kr¦½m�sK�wrW�È·L¥�³�VyK�ÈgKr_��� �

�©K���¨®��sK�wrWÈgKr_��¶/O�«mr�sK�ÈkrO��¨/®��sK�m´/k�È/±K³q�V¾/�l}��Lh©
¬¾O�ÈgKr_��f¾_r/W�,m´/}�£r/�L/½�È/gKr_�¨/®��r/O�r/½Km�rK�r¥K�ÈXg�³�n²Xz·��L±

È���LK�n±r¾®O�n²·mmr¾¦±�Uq´��¯L±?�¯nO�×³q�rO�ÈgKr_�¨®��È�wrW�°½K�¶XP©K��n±K´W
n}LO�¶X}Km�m´_³�¯Kt¾�°½rWÅLO�LW�³�m´}��³r}�°¾½LS�¯Kt¾�sK��È²`�r¥K�¶/O�¶/¾ª���V¸_

�UKn²X/z�³�UKqL/K�L/K�,n/}LO�¶X/}Km�È/gKr_�¨/®��¶O�sL¾±�µn}�mqK³�×³�¶O�¶¡�ÈX½L²_
½r¥�ÈgKr_�¨®��sK�×³�¶¡�n}LO�¯?�sK�È¡Lg¶O�³�µm´O�¯Kt�È®±�wrW�Un}�V¸_��n±K´W
È�¯L~±�t¾±�³K�¶�OLy�0Æ\�,n½L®±�¨®hW�Kq�¯?��¶X�r±�rX¡m�t¾±�×qL®¾O�]³K�qm�ÈXg�¶¡�n·m

³�V/yK�µmt/±�§´/T?�L/½����°½K�qm��M´//zh�qp/��¯L/qm�sK�×³�×qKmm´/k�mqK´/�¶//±´¥
È�m´}�� �

M��°½n©K³�¯´d®·�¯Kr¦½m�sK�wrW��¶dO� 0Æ\�r/��|½L/��q�L/O�×KM��³�¶X/}Km�er_³
³�mq´/lO� /X¡�³�n/²½L®±�|±sr/y�Kq�³K�|²½n/©K³�¶/¢²½K�wr/W�sK�L/K�,µn}�e³r`����,

È�¯L/¸²S�Kq�m´/k�VgKr_�¬¡�V/gKr_�¯?�³�n/²¡��×³�£r/�¶/O�³�µmr/¡�V½Kr/y�¬/¡
È�nL`±K�� �

���È½³rO?�qp���È²`�×qKmm´k�¨¾©m�È·L¥��,¯LX/yqL®¾O�³� /}tS�¶/O��´_q�sK�¶¾ª�
�|±n//O�×³q�¶//¡�×q´¸//~��l//}�0Æ\//�-V//yK�×³�V//¾\¾g�³�³r//O?�°X//l½q�sK�wr//W

ÈO´¢©Lk��¶//O�¶//�_Kr�Uq´/��qm�³�mqKn//±�r/Pk�¯?�sK�¬//·�È/z¡�³�mqKm��qL//�XL±�×L/·
±´/²¡�V/¾��´�³�n/}�n/·K´k�{L��³K�sKq�³� 6ry�mL½s�§L®XgK�¶O�¯LXyqL®¾O�sK�Kq�|½´/k�È

�´���¶¡�×q´¸~��l}�L½�mKm�n·K´k�Vym�VyK�º©¿K���¶/¡�V/}Km�¶/_´W�n/½LO�¶/XP©K
È®±�0L�´±�È½³rO?�qp��n²cr·��,n·m�qKr��¶¢ª¸�qm�Kq�m´k��l}�¶¡�m´}�×s´`�n±K´W

¶ªJ//z�V//¾\¾g�³�³r//O?�¶//¢²½K�¶//O�¶//_´W�L//O�L//K��¯?�qm�×mn//�X�¨//K´��³�µm´//O�ÈP//z±�×K
½K�Kp©�,VyK�qKp¥r¾[BWÈ�qKp/¥K³��r��¶O��´�´�°��mqK´/�sK�È/krO�qm��r/��³�m´/}

È�qmL��Kq�¯Lqm��rW�s´`�n½L®±�� �
���È¥n±s�¶KmK�qm�L½�È±Lqm�UL¾ª®��qm�]rg³rz����×qKmm´/k�VyK�°¢®�È·L¥
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¶O�K³Kn�sK��l}��/©K�¶¡�n}LO�¯?�V¸_���]rg³r/z��N/_´�È±L/qm�UL/¾ª®��x/�±
��sK�È~lO�¶¢±?�¯´d®·�,n}LO��l}�n½n}µm�n½LO�³�µn}�e³r`�×³�Uq´��¨/®��L/·

�mKn//�W�°/½K�³�n//OL½sLO�Kq�m´/k�È//ªP��È½L/P½s�sK�È/~lO�L//W�n/·m�«L//`±K�È½L/P½s�³�È/gKr_
¨®��M�³�,V/yK�]rg³r/z��³�ÈXl/y�N_´�ÈgKr_�×L·���,K³Kn/�Uq´/��qm�È·L/¥

È¥n/±s�¶KmK��µmqK³�V/½L²_�ÈL/®W�Kr/½s�,m´/O�n/·K´k�µKr/®·�]rg³r/z��L/O�µKr/®·�{K
¨OL���K³Kn��/���¶/O�r`²�¶¡�n}LO�Uq´��°½K�¶O�¯Lqm�VyK�°¢®�¶¢±?�¯´d®·�-Vz¾±

�qL¾/zO��L/l±�����§L®XgK�ÈgKr_�¨®��Uq´��qm�¶¡�m´}�¶X�¥��l}�¶O�L½�,m´}��Ll±
�×LS�n½LO�L½�,n²¡�È¥n±s�L²¾OL±�r®��rk?�LW�n½LO�¶¡�n²½L®±�¶¾ªlW�Kq�×³�¬~c�n½LO�L½�,VyK

n²½L®±�����Kq�×³��È²`�Uq´��°½K�qm�È�f¾_rW�¶¾ª���LO�r®��rk?�LW�¶¢²½K�LW�mr¾®O�n·m
n½L®±�È¥n±s�]rg³rz��� �

µn�L���L�½ÅL��¾ª¢W�mq´�r¾��qm�]rg³rz��È�±�µn�L��¶/O�-V/yK�È±L²XK�×K���°/½K
�¶X/}Km�K³q�m´/k�¯L¥n/²O�rO�È©L�W�n±³Knk�¶¡�VyK�È��©�MLO�sK�]rg³rz��È�±�¶¡�L²�

VyK��¶O��¾ª¢W�ÈWq´��qm�°½KrOL²O���NPyÈ���Ly�]rg³rz���/�©�¯?��´�y�¶¡�m´}
�m´}�M´zh�¯L¥n²O�rO�ÈO�,È½´k����,L/W����³�ÈXl/y�¨/®hW�¶/¡�L/`±?�NP/y�°¾/®·�¶/O�-

V�~���UÅL/®¡�N/z¡�³�x/�±�N½p/¸W�×KrO�L½�³�VyK�¶�L_�L½�mr��UL¾g���g�¶sÅ
Uq³r����/~�°¾²c�LO�«A´W��¾ª¢W�¶`¾X±�qm�,Vz¾±�«A´W�¯L²XK�LO�¯?���q�,n}LO�¶X}Km�ÈX

¶O��È®±���Ly�]rg³rz��x�±�µn�L��N_´��¯K´/W�sK�]qL/k�¯?�¨/®hW�¶/¢±?�r¦�,m´}
n}LO��L�½ÅL�³�µm´O�mr��� �
��×L¸���sK�È¢½�sKVyK�µn}�¶²¾s�°½K�qm�È©K´y�r�L�� �

O¾qL®×�¡l/~W��P��¶¾L/P�K��×�/gKr_�¨/®���r/W�Uq´/��qm��oL/gÈ�¶/O�m³s×�
K�¶O�«Kn�K�Uq´��qm�³�,mr�n·K´k½¶O�¨®��°�®XgK´��§L×��µn±sÈ�©³�n±LÈ�LS�LW½�r®��¯L

n}�^±q�³�mqm�qLcm½V�L��³�n�K�qm�£r�§L®XgK�n²cr·�³�n}�n·K´k�Lyr�½�Uq´/��°
±¾�X²�tÈ�±¾©³�,VzÈ�Wq´��qmÈ�¡n/}�^/±q�³�mqm�qL/cm�n/±L®O�µn±s�¶½V�L��³�n��L/yr�

W�,n}�n·K´k¢ª¾c�|�¾.Vz� �
MK´_��l�6 ¾r��VyK¡�¶È¢½�K�sK½�MLlX±K�Kq��r��³m�°¡�n²��,«qL¢�������,������� �
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V�L��³�Un}�t¾±�r�L��¶¾���°½K�¶X�r½pS�×KrO�È¡Æ�Kq�¯m´OLyr���¯n}]rg³r/z��
VyK�µmr¡�mKn®ª��¯Lqm��rW�×KrO�×s´`�³��¯L®·�¶XP©K��^/±q�³�mqm�,n/}�¯L¾O�¶¡�q´�

¶ªJ/z�,]rg³rz��³�n½n}��³�µm´/O�ÈP/z±�³�µm´/O���/��³�Un/}�×KqKm�³� ¢/~�×K
�mKr�K�µqLOqm¶O�-VyK�U³L�X��ªXl��¯K´/_� /½�×Kr/O�L/S��/���VyK�°¢®�§L\�¯K´²�

�°½K�qm�Kq�Èz¡�³�¶X}p¥�³K�sK�È²y�¶¡�×mr��×KrO�LK�,m´~±�M´zh�n½n}�]rg³rz�
¶±Lk�N_´�LS�����³�mqKn±�L¾±m�°¾~±��M´/zh�n½n/}�]rg³r/z��,n/}�n/·K´k�³K�¯n}

m´}�� �
�×KrO�¶XP©K¯m´®±n²Xz�¶O�qL®¾O�¶¢²½K�³rz��V¸_�L½�µm´®±��rW�Kq�¯Lqm� 7n½n}�]rg

È®±�³�V�L½�×n·K´}�n½LO�,¶X}Km�×r¦½m�V¸_��¶/�_Kr�¯LX/yqL®¾O�¶O�¶¡�Kq�×qL®¾O�¯K´W
È�|¾S�]rg³rz��³K�×KrO�¯Lqm�¶¡�V¸_�°½K�¶O�Kq�µmr¡�U´��³�µm´®²±��>×r/O�µmq³?

¶/O�L/½�n/}LO�µm´/O� /}tS�qL/®¾O�m´/k�¶/¢±?�r/¦�,Vz±Km�¨X��°L��Kq�È±L_�³�Vz±Km�
�Kq�¯L/qm�L/½�ÈgKr_��qK´��³�UKr�k�È±´±L��È¢}tS�³�n}LO�µm´®±�¶�_Kr�¯LXyqL®¾O

n}LO�µm´®±�mt}´¥�qL®¾O�¶O��� �
�×L·qp/��LO�,È�r��qp��³�³rO?�qp��,]rg³rz��qp��¶¡�VyK�¯?�V¾®·K�tILg�¶X¢±

�r¦½m�È©L�qp��³�¨¸_�qp��,ÈP·p�qp����qp/��¶/y�qm�¶¡�Z¾g�°½K�sK�-VyK�U³L�X
L��,q´¡p//¶//O�¯?�{r½p//S�r//O�È//²P�n//gK³�¬//¢g�¶//IKqK�V//¾ªO�¨//OL��qp//��¯K´²���L//½�§´P�

«n��¶O�¯?�{r½pS�¨/OL�r¾��qp��¯K´²���µr/s�qm�°½³L/²��°/½K�¶/¡Krc�-mqKn/±�m´/_³�§´P�
È�qL®}�¶O� ¢~�È®¾·L���qKmq´/krO���/��³�Un/}�sK�È/�l}�r/·�µqLOqm�³�n±³q

¶�OL/��³�qL/¾��¯?�×Kr/O�È/¸¾���b¾·�V¸_�°¾®·�¶O�³�VyK��L/K�,V/yK�µmr/¢±�¶/IKqK�×K
È��³��¾�/��r/¥K� ¢/~�qKp/�K�r½Ly�L½�]rg³rz��¶¡�m´®±�¶IKqK�Kq�¶�kL}�°½K�¯K´W

¨OL��qp��,n}LO�¨®hW�¨OL���¯?�¶/O�¯L/_��/�g�¶/¡�È½L_�qm�0L�´�k�,m´O�n·K´l±�È©´P�
È²`�³�µm´O�n½n}�r¥K�LK�,n}LO�µmq´k�µr¥��¬/·��l/}�³�n·m�qKr��L²¦²W�mq´�Kq�¶¾ª�

±K´X±È�,n½L®±�¨®hW�Kq�¯?�0LWmL��n�¶O�n±K´W�¨OL��qp��¯K´²��mmr¥�È�ªW�§´P���È�¶XP©K��¯K´W
mrO�µr¸O�¯?��½mL��rX¸O��¾P�W�×KrO�,È�´±�³�È�l}�¶�OL���¾�ªW�sK��� �
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���¨�K�x¾yBW��

�mqK´/�sK�×qL¾zO�qm�¶¡�V¸_�¯?�sK�-VyK�V¾®·K�tILg�qL¾zO�ZhO�°½K�qm�¨�K�x¾yBW
È²`�¶¡�¬½qKm� }�ª�VyK�µn½sq³��L²XK�¯Lqm�sK�¨¾©m�¶c�¶O�¶¾��¨/OL��¨/¾©m�L½?��È©´P�

�V½Kr/y�°L/��È±L/_�¶/¡�VyK�°½K�rO�¨�K�mqK´�°½K�qm�.¶±�L½�¶X}Km�¯Lqm��rW�×KrO
È²`�¶¢²½K�rO�È²P�n½L®±�¶IKqK�Èª¾©m�¶¢±?�r¦�,m´O�n·K´k�V½L²_��¶_´�qp��¯³nO�¶¾ª�

,VyK�µm´®±�È±Lqm�UL¾ª®���rW�¶O�«Kn�K��m´/O�n·K´k�È±L_�µn¸��rO�¨¾©m�ULP[K�qLO�Kp©
È²`�¶±�¶¾ª���¬¸�¶¡�VyK�×mn�X�§´�K�³�n�K´��¨�K�°½K�×L²P��Vh��¨�K�¯?�°½rW

�t½L_�³�f¾h��¶_³�rO�°D�¨���¨®g��VyK��°/z 4g�¶/½LS�r/O�¶¡�¨�K�°½K�×L²P�rO��°�
È®±���L/±�Kq�m´/k�qL/¡�0Kn®��¶¡�VyK�¯?�x¡r·�§Lg�r·L��,µn}�×qKp¥L²O��³�mqKp/¥

�³�mqKm�UL/�L²�³K�´¸/y�³�V/ª���LO�¶¡�mqKm�×rX~¾O�UL�X©K�³�¶_´W� 7̈ ®��°¾g�qm� 0Å´®�
È�L�X�K�È²`�qLX�q�³�m´}�¶Xz±Km�eLP�¯L±?�¨���¶¡�n²¡��mmr/¥�¨®g�°zg�¶_³�rO�¶¾ª�

��,×mq´²`O��������,����-����,«qL¢�-�������,������� �

¶`¾X±�×r¾¥��

Èª��O�L¸���q´¸~�¶¢²½K�¬�q��/y´W�¯L/qm�sK�×qKmm´/k��r/��qm�È±L_�x�±��L���¶
È²`�µmKm�¬¢g�|z�±�¶O�¯?�V½Kry�³�¶¾ª���×KqKm��´/�´�°/½K�¶¡�n¾yq�r�±�¶O�LK�,n±K

VyK�U³L�X�×r¦½m�LO� ½r·�¬¢g�¶¡�VyK�ÈW³L�X��³r��� �
ÈO�V½L²_�¯Lqm�r¥K��È±L/_�Uq´/��r/·�qm�,n}LO�¶X}Kn±�È¸OL²X��r¾[BW�³�µm´O�µn½L�

´k�°L�È²`�¶c�-m´O�n·K��¯L/qm�r/¥K�L/K�,¶/±�L/½�n}LO�µmr¡�×qKmm´k�¯Lqm�sK�¶¾ª�
È²`�³�n}LO�µm´O�µn½L��×KqKm�È�¶¾ª���L/K�,n/½L®±�×r¾¥´/ª_�V/½L²_�V½Kr/y�sK�¶Xz±K´W

¶O�¨/OL��qp/��r¥K�¶¡�m´}�¶�gÆ�ÈXz½LO�,µm´®±��rW�Kq�¯Lqm�n®����r/W�×Kr/O�È©´P�
�qp��,n½L®±�¶IKqK�È±Lqm�UL¾ª®��°L/��È±L/_�³�V/�r¥�n/·K´k�qKr/��{r½pSmq´�×³

�¨/¾P��sK�È½L·qp/��L/O�µKr/®·�×³�×qKmm´/k�¶¡�ÈWq´��qm�-m´O�n·K´k�t¾±�x�±�V½Kry
�¶/O�¨/¸_�,È©L/�qp/��,È/½³rO?�qp/��,ÈgKr_�sK�wrW�¯´d®·�È�r��qp��,ÈP·p�qp�
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«n��UKr�k�n/}LO�È¥n/±s�¶KmK�qm�L½�È±Lqm�UL¾ª®��qm�n½n}�]rg³rz��,¯Lqm��/K�L
¨OL��qp��¶±´¥r·�¯³nO�×³�×qKmm´k�r¥K�µt¾¦±K�LO�µKr®·�³�§´P���¯´/d®·�È±L�¾/}�×L/·

³�¶/½m�p/kK�³�×oL/kK�n/���,È±L/_�sK�«L�X±K�n���,È~¡m´k�n�������¶/O�¶/_´W�L/O�,n/}LO
¶X�L½�Èª��³�|·³vS�°½K�×L·��³�m´/O�n·K´k�V½Kry�°L��×³�m´k�,L¸���q´¸~�r�±�¬�q

¶O�����È±L_��¶¡�ÈX½L²_�¯Kt¾m´O�n·K´k�°L��µmq³?�mqK³�� �
�n/·K´k�¨X��³�V½Kry�°L��È±L_�¶¡�m´O�n·K´k�°½K�rO�¨�K�t¾±��´¢~�mqK´�qm

È²`�n½L®±�VOL[�¶¢±?�r¦�,m´O�¨OL��qp��¶±´¥r·�¯³nO�¶¾ª���¯L/qm��rW�¶O�«Kn�K�È©´P�
VyK�µm´®±�� �

� �
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The Effect of Reversion of the Patient's Prior Permission 
on the Assumption of Proving and Denying the Doctor's Responsibility1 
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Abstract 

"Reversion of the patient's prior permission" is one of the important issues in 
medical jurisprudence, which unfortunately has not had its proper place in juri-
sprudential studies and today has created a gap in the relationship between pa-
tients and doctors. With the assumption of proving or denying the doctor's re-
sponsibility, by not refusing treatment during the patient's reversion of the prior 
permission, and by examining Article 308 of Iranian Penal Code, considering 
ownership as human domination over the organs of the body and taking posses-
sion of the patient's property (body) through dominance of the doctor in treat-
ment, the responsibility of the doctor will be clarified. This viewpoint, although 
seems strong, but it cannot be correct. Doctors have considered the reasons for 
avoiding self-harm and the prohibition of suggestion of death, the principle of 
Dar' and the doctor's moral responsibility for avoidance of reversion of the patient 

                                                          � �
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after the initial permission. In contrast, patients believe in the situational and ob-
ligatory responsibility of the doctor by arguing for self-domination, corruption of 
permission in case of patient reversion, and Istishab (an Islamic term used in 
the jurisprudence to denote the principle of the presumption of continuity). The 
researcher seeks to resolve the conflicts by compensating for patient's damage by 
the government, through using a descriptive-analytical method and accepting the 
responsibility of physicians in case of non-refusal of treatment despite the rever-
sion of the patient's prior permission in unnecessary cases and believing in non-
reversion of the patient's treatment permission. 

Keywords 

Reversion of previous clearance seizures, reversion of the prior permission, in the 
sentence of usurpation, usurpation. 
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¶n���
qm��¯´X¶�����Pz�¯oK�,È¢}tS��´�g�³��OLy��rO�qL®¾O �wLyK�¯´±L/��ÈÆ/yK�UKsL/`

������UKr/�±�¯?�È±´±L/��³�È�r/}�V¾�³r/~�µqL/Oqm�¶/¡�V/yK� /}tS�>KrOK�°®�X
�µmL/�«³m�n²O�rOL²O�³�mqKm�m´_³�È�ªXl����¯´±L/��ÈÆ/yK�UKsL/`������µmL/�³����

�ÈÆyK�UKsL`�¯´±L������È¢/}tS�UKqr/��V½L�q�,VIKrO�pkK�³�V½L�q�rO�µ³Æ��,
°½sK´�³����q�×KrO�t¾±�È²���È�r/�±�¶/O�×q³r/��V¾©´Jz�n/yq���L/O�È�È/ª¡�µL/¦±��¯K´/W

§ÅnXyK�³�¨½Åm�«L®W�q´h�¶¡�V�L½qm�r/�W�qm�¯oK�µn/�L��, }tS�>KrOK�¯ÆIL��×L·��
�Z/gLP�,¯L/qm�qm��r/�W�¯oK�sK��´/_q�L/O��L/PWqK�qm�¶±L�/yBX�L/K�,VyK�qL®¾O��OLy

�´�g�³�L¸���³�Vz¾±�m´_´�È¢}tS��´�g�³�¶���qm�È�¢�¶/O�¯L/±Km���r/���L/k�q´�
µmr¢±�°¾¾PW�³�er��Kq�q´¡p�n±K�� �
��´�´��Lh©K�³�V¾ª¡�qL®¾O��OLy�¯oK�LO�UL�r�W�sK��´_q���³� /}tS�UL�r/�W��,

�Z�LO¬·qm��-V/yK�µn½mr¥�×³�V¾©´Jz�L½� }tS�>KrOK�¶²¾s�qm�È½L���×Kq?�È¦Xl½q
�UÅL/g�³��³r/��qm�È�L/k� /}tS�¯L®/��rO�¯?�r¾[BW�³�¯Lqm�sK�qL®¾O��L²XK�¶¡�Kr½s

¶/O�Kq�ÈW³L/�X�«L¢gK�,�ªXl�mqKm�§LP±m���×mL/P��¾l/~W�qm�µLPX/}K�sK�×r¾¥´/ª_�Kp/©
�VyK�ÈWL�¾�hW�n²sL¾±�,×q´�W¡rO�LO�¶�m´/_´�Â/k�,È¢/}tS��´/�g�³�¶���mL�OK�Èyq

m´}��r�rO�� �
�È�´/�g�³�È/¸���¬¾·L/��¶O�KnXOK�qm�¶¡�VyK�¶±´¥�°½K�¶O�³q�|¾S�qLX}´±�N©L��r¾y

�´�g�³�L/¸���°¾O��½r�W�qm��ÆXkK�³�¶XkKmrS��´�´��L/½�¯´±L/��U´¢/y�L/O�¶/¡�¯L/±Km
È�È/yqrO�µn/}�¶_K´�µpkKD�0L��O���´/_q�È�´/�g�V/¾·L�xT/y�,m´/}�L/O�Kq�¯oK�sK

�¯?�r/O�mqK³�Èª�K�UKmL�X±K�,È¸���YKrW�sK�mKn®XyK�LO�³�µmr¡�°¾¾PW�°½´±�¶½r�±�¶O�{r¦±
ÈXg�³�er��Kq��,V/©³m�È±n/�V¾©´J/z�¶/½r�±�¶/IKqK�L/O�V/½L¸±�qm�³�µmKm�jyLS�q³n�®©K

¶½³q�Ung³�¶O�È½L���È¥n¾yq�¶²¾s�qm�LW�¬¾Xz·�mn�qm�¬¾yrO�M´ª��×K�� �
�|¾S��¾�hW�°½KrOL²OÈ�¾�´W�³q��È/²XP�¯?�UL�Æ�K�×q³?mr¥�{³q�,VyK�Èª¾ªhW

¶±LlOLX¡�UL�©L��rO�È�m´_´��OL²�¨¾ªhW�³�×K��³�L/¸���Z/gLP�qm�r/�±�¯L�K�LO�³�n}LO
�´�g�È�{ÆW�,¯L±Km�n½L®±�f½r~W�³�°¾¾PW�Kq��´�´�n²¡���sK�UL/�Æ�K�×q³Kmr¥�qKtOK

http://www.jf.isca.ac.ir
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|¾���½r�� ±LO�,×qKmrO�¶¢P}�,ÈWL�Æ�K�×L·�×L·�«r±�sK�µmL�XyK�³�×rW´¾TL¡�qKt�K��×L/·
VyK�È��lW�� �

�qK´XyK� }tS�¯L®��rO�qL®¾O��y´W�¯oK�sK��´_q�ZhO�sK�qL¸�XyK�rO�,³q�|¾S�¶©L�
VyK���l~�×KrO�0K³nO��^½LX±�¯n}��r�W�qm�qL®¾O��OLy�¯oK�sK��´_q���L/O�n½LO�r½t¥L±

}�L²}?�¯?�«´¸�n�� �

���«´¸��ÈyL²}��
´�W�È±LP�¶O�¶_´W�LO�qm�¶/¡�mqKm�«L/®X·K�µn/±qL¦±�,«´/¸��È¦X/y´¾S�³�È±´¥L/±´¥�,×q

½L®±�¶�r��È�±L�³��L_��½r�W�,qLX}´±�V½KnOn�� �

������´_q��½r�W��

¶O�V�©�qm��´_q��V/yK��Kr/�±K�×L²��n/P���,¯L®gr©K����]�,�����,�������qm�,�´/_q��/g
¬·rO�³�V~¥sLO��g�,eÆ��K�K�,n���¯ms½�VyK�¶�qL��mKmqKr��L½��L���,¯Kr¦~·³vS�sK�È�®_

����]�,�����,������¶/O�V/yK�°/¢®�¯L/qm�¯oK�sK�qL®¾O��´_q�¶O�µt¾¦±K�V¡Æ·��°XkKn/±K
r¾��{r½pS�³�m´k�¨OL��«n��,£r�¶¾_´W�¶²½t·�VkKmrS�qm�È½L±K´W��ML²X_K�³�¯Lqm�×L·

¶O�¯Lqm�sK�³�°y�V©´¸¡�r�Lk����mr¾¥�Uq´�� 

�������r�W��½r�W��

¶/O�V�©�qm�� 6r�W�²�L×�V/ym�¶O�/¡qL×�¯´¥r¥m�,¯ms�¯n/}��c�³/¾t×�VhW�Kq�X/yK¾�³�Æ
´//k�qKn//X�K½�V//yK�°X//}Km�|�n//P���,¯L®gr©K����]�,�����,�������³�¶//���qm��r//�W�sK�mKr//

sK�VyK�UqLP���´�g����r·�«L`±K¡mKqK�qL×�KqKm×��r/}�r/[KÈ�§L/�r/O���/�®_È��,¯L/�©D�sK

����]�,����,�������°½n/O��r//�W�r//¦½m�È/�½r�W�qmV/yK�µn//?�L//²����mKqK�«Kn//�K�r//·×�
©L�qm��l}�¶O�NzX²È����sK� 6¬�K¾��³�°¾�r¾°��¡KqKm�¶×��r}�r[KÈ�K�µK´k�-VyK/½�°

¶O�r[K��r�W�m´y�¡�n}LO�µn²²½¶/O�L�s½³K�¯L����,×r·L/�����]�,�����,�������mKmqKr/��mL/��±K�L/O
È��r�W�qm�¯oK�, }tS�¶O�qL®¾O�,¯Lqm�n·m��/qm�ULKn/�K�°½KrOL/²O¶O�¶/¡�È±L��¶ª¾/y³

http://www.jf.isca.ac.ir
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È�Uq´��¯Lqm�qmL¡��VyK�×r¦½m�x�±�qm��r�W�È�´±�,mr¾¥�/�®_È��,¯L/�©D�sK�����,

]�����,������È�r�±�¶O��§L/�qm��r/�W��´/±�sK�qL/®¾O�¯nO�qm� }tS�UL�r�W�¶¡�nyq
«n��³�,VyK�È©L�t¾±�¯?�n¸�W�³�VyK�qL®¾O��¯oK�sK�qL®¾O��´_q�Uq´��qm� }tS��L²XK

hW�Z�LO�,�OLyÈ�N���¬¢g����mmr¥��¬¾Xz·�³rO³q��´�´�³m�LO�wLyK�°½K�rO�� �
�©K��§L/�qm��r/�W�È/�ªW�³�¯L/qm�qm� /}tS��r�W�«´¸����V/�©�qm�§L/

¶O��n}LO�È�l}��r�W�qm�¶¡�VyK�×t¾c�L½�È½KqKm�,U³r[�×L²���,Kn/l·m����]�,�����,

������,°¾/��-����]�,����,������È�¯L~±��´�´�¶±L½Kr¥r·L��ÈyqrO��qm��r/�W�¶/¡�n·m
È�§L�qm��r�W�¶O�È�ªW� }tS��y´W�qL®¾O�×L��K��m´}�¯?�UqL/zk�¯Kr/P_�µ´h±�³

VyK�È©L�t¾±��«n��×L�mK� 6mq�qm�µL¥n½m�°½K�È�qL¸�K�¯nO�×L��K�V¾©L��È±L/s�¶¡�mqKm
È�Vym�¶O�Kq�m´k�¯nO�rO��r�W��g�¯Lz±K�¶¡�È�µmr®/}�§L/�¯n/O�¯?�,mq³?��³�m´/}

��³�n½rk�V¾ªOL��n²±L�-VyK�KqKm�L��K�ÈkrO�qm�Kq�{³r�O�ºh�/¾�º/�´��®©K�>L/��ÁK��
�¬©�¯E�>Æ��©K�n²��§L�L¸±F�½�6§n��©m¾ª��rk?�¨È�L¸�Æk����,È/²¾®k����]�,����,����,È²/zh�-

����]�,����,����,È±n�-�������,����,È½L���-����]�,����,�������§ÅnX/yK�qm�°/½K�r/O�¯³t/�K
¶¡�VyK�µn?�¯nO�×L��K�V¾©L�¶O���L�ºª®_�°³½�º/ªL�®©K�sK´/`©�¶/O�§ÅnX/yÅK�°¢®

P©K³¾���È��6§m�L�>L��ÁK��ª�È���6̄ A��©E�� 6́ �� Þ6ÉKÈ�¶z�±�§ÅoE�Kn��L 6̧ ª¡�µq´A�°D®©K���6̄ F/���
O¾©E�� 6́ /��´/¸��¶±³D}³�µq´K�ºª®_�°�¶IL��Á�¶�/¾�¶��,È²IL/������]�,����,����,È/±Kr¢²©�-

�������,�����,È²zh�-����]�,����,�������0L�L���L²È�¡Kt_K�,¯´k�qm�¶×��n/²±L�³�qKmr
�¯?¡K�¶O�n}��~½©L�³�qLPX�K�³�{sqK�UL�´�´�°/6¾/~lO�V¾¶O�,n�¶/±´¥�K×�/¡�s³r/K�¶

Ly�n²±L®·½�r¡ªO�,L·ÅL¢¶O�¶��¾rk��Kt¥�V®½�{³r��³�nÈ��m´}��,×sKr¾/}�«qL/¢����]�,��,

��������µm´®±�f½r�W�L¸���ÈkrO�,°½K�rO�¯³t�K���/�hW�×Kr/O�µ´�©L/O�µn/½L��³��/�±�¶/¡�n±K
µmq³?rO�¶O�r`²�0L®Xg�§L�Vz¾±�«sÅ�³�VyK�È�L¡�V¾©L��³�mmr/¥�¯L/z±K�Èª���sL¾±�¯n}

È�,n}LO�¶X}Km��L�X±K�V¾±B}�¶¡�¯Kt¾�°¾®·�§L�qLPX�K�³�È�ªW�¯K´W��m´/®±�Kq�¯m´O��È²¾/zg

ªL/��,È�������,������«n/��L/½�¯oK�°½KrOL²O��L/½�sK´/_�Z/�LO�,Z/©L[��l/}�¶/O� /©L�¯oK
«n��È�×³� ª�qm��r�W�sK´_�«n/��¶/¢²½K�sK�¬/�K�-m´}�¯³oB��¯n/O�L/½�§L/�¶/O�¯m´O

�x¢�©LO�³�n}LO� ©L�V®¢g��,L¾±�������,������ �

http://www.jf.isca.ac.ir
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¶O�¯nO�×L��K�V¾©L�{r½pS�LO�L�X�K�³�È½Æ���V��²�,È�r��qLPX�K�Uq´��¯oK�,×m
«n/��°¾/²d®·�-V/yK�§L/�rO�n½�ULP[K�³��r�W�¬¢g�qm�,mr��V�kq�³��³�§L/�qm�¯oK

�µn�L��wLyK�rO�x�±�¬¸z�±K³�¬¸©K´K�Èª��¯´�ªz�wL²©K���È�r/}��/²�³�µn/}�¶X�r½pS
�mqKn±��,È/�Kr�������,��������§L/�X±K�L/½�V/¾�×L��K�V¾©L�¶²¾s�qm�×mKr½K�VyK�°¢®

¶¡�mmr¥�er��V¾©L�qm�È�jyLS�qm���/²�¯?�sK�¶¡�ÈWL½K³q�³�UL½?�¶¡�m´®±�¯L¾O�¯K´W
µm´®±�µmr¢±�¶_´W�¶X¾�¶ªªh�³�§Æg�¶P²_�¶O�,n±K��q´/�X�¶/X¾�sK�¶/ªªh��L/�X±K�r¥K�³�n±K

È�t½L_��L�X±K�,n}LO�m´}��È�L��K�§L�X±K�LO��LPWqK�qm��§K´/K�sK�Èª¾k�¶¡�m´®±�sKrOK�¯K´W
Kn±�§L�X±K�V¾ªOL��¶¡�n²Xz·È�M´zh�§L�È©³�n±q��§K´/K�L/½�È/��³�§K´/K�n/²±L�-n±´}

�È´®���,È²¾®k����]�,����,������V/z¾±�§L/�×r·´_�ULKt©K�sK�7§L�X±K�,r¦½m�UqLP��¶O��
È�r�±�¶O�«n/��³�¯nO�×L��K�V¾©L�UL½r�±�¯L¾��®_�×KrO�nyq��r/O�n/½LO�,L/��K�{³r�

K�rO�¯Lz±K�V¾¢©L�³�V¾©L�¶¡�m´O�¨IL��r�±�°½K�V/yK�È/WKo�m´/k�¯n/O�×L/����,×n/¾g´W

����]�,�����,���,×n¾¸/}�-����]�,����,����n/}LO�¶X/}Kn±�Kq�Z©L[�¶O�×qKp¥K³��g�LK�,���L/O
«n��{r¦±�¶O�N���¬¢g�qm���hW�, }tS��r�W�sK��L²XK��r/O�s´`�¯³nO�ULP[K�¨¾©m

È�ÈyqrO�¨½o�qm�,r¾��§L�mmr¥�� �
M��«n��ÈyqrO�N/���¬¢g�qm���hW�³� }tS��r�W�sK��L²XK��µt½q´/JW��¯mr¡

È�Z�LO�µn±qL¦±��y´W�¯nO�×L��K�V¾©L�¶½r�±�«n��¶¡�mmr¥��¯L/qm�sK� }tS��L²XK
�N/���¬/¢g���hW�¶O�r`²�,È½KnXOK�¯oK�sK�qL®¾O��´_q�m´_³�LO�qL®¾O�¯nO�qm�¶ªkKn�³

�µmL�«³m��}�mL���Kn��³������È�ªW�«���×Kr/O�UqLzk�¯KrP_�³�Kr_K�V±L®��³�m´}
�er/��Kq� }tS�n/½L®±��¶/½r�±�qm�µn/±qL¦±�È/�qL/¸�K�°½´/±�×K��¯oK�sK��´/_q�¶/¡�mqKm

«n��LO�,qL®¾O�È½KnXOK��s´/`�¯³n/O�r/¾��§L/�r/O�n/½�ULP[K�, }tS��y´W�¯Lqm�sK��L²XK
È���h�mmr/¥���µmL/�wL/yK�r/O�¯Kr/½K�¶�´/�´��´/�g�qm�,wL/yK�°/½K�r/O������«��

��,N���XyK¾���g�rO�Æ¾¶O�VyK�r��ULP[K�³�¯K³n��´h±½��§L�rO�n¾�qm�¬/·�s´/`�¯³nO�r
g¢È�M´zh�N���¬�m´}����qu�LO��¶/O�§ÅnX/yK�³�q´¡p/�µmL/�«³m��/}�qm�×r¦±

�ULP[K��´�´�V¾ª¡�,§K´K�qm�V¾¢©L�MLO�sK�m´k�¯nO�×L��K�rO�¯Lz±K��ªzW�MLzXgK
��r�W�qm�n½�¯Lqm���§L�rO�r/¾��qL/®¾O��³�,�N/���¬/¢gqm��V/yK�¯L/½L®±���µn/±qL¦±

http://www.jf.isca.ac.ir
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È�r�±�¶O�×´�K�n²cr·�¶½r�±�°½K�¶¡�VyK�n�X��¶O�È©³�,nyq��V¸_�È½L²P�UKmKr½K�¨¾©m
¬¢gqm��µmL/�¨½o�¯m´O�������³�«´/¸��qm��qL/�W�°¾/²d®·�³�µmL/�qn/��¶/O�VP/z±�«

«n��³�«L¢gK�¬¢gqm�,¯nO�V¾©L�ULP[K�×KrO�È�L¡�¨½Åm�m´_³���N��qL®¾O��´_q�¯m´O
È®±�srh��OLy�¯oK�sK�m´}�� �

�������¾krW�¯oK�� 

¶O�V�©�qm��¾krW��V�kq�×L²���,¯L¥n²z½´±�sK�È�®_����]�,�����,�����ML/¢WqK�sK´/_�,
�ªL�È�,�������,�����È¸±�sK�n�O�¯oK�,��,×r¾®g����]�,�����,�����g�³�,¢®È�¡¶O�¶��¶�/yK³

ªg�,¶gLOK�,VIKrO�¨�K�6 ¾�n²±L�³�V�V/yK�µn/?�n/yrO�ULP[K�¶O�¯?��,×sKr¾/}�«qL/¢�������,

������¶X}´±�qm�µuK³�°½K�VyK�°¾`��¯oK�¶®ª¡�LO�ÈyqL��×L·��¶O�t¾±�¯oK��qm�V�kq�×L²�
�V/yK� ©L�×´y�sK�qL¡�«L`±K�³��r�W�sK�|¾S��r�W��,¯Kr¦/~·³vS�sK�È/�®_����]�,���,

������,È±L¸�//�K�-�������,����¬ª��-��,×n//¸©K����]�,�����,������¶//¡¯oK��µn//²·m�L//O����¾kr//W
�|½´k��OLy�¯oK��sK´_�³�¶gLOK�,�È�L~±K�Kq��r�W�n½L®±�� �

�������Pz4��OLy���

¶O�V�©�qm��Pz4���³�´/ª_�,« 6n/��,§ 6³K�,¶X}p¥qm�,¶X}p¥�,ÈªP��,¨P��,¶²¾~¾S�,°¾~¾S�×L²�
�VyK��gÅ� 6n���,x½´©��´ª�������,«�������È½KnXOK�¯oK�sK��´_q�eÆ��K�m³q³�L/O�qL®¾O

¶O�µs³rK�È¢}tS�¬ª��¶O�ZhO�sK�È¢½�¯K´²��V/yK�er/��È¢/}tS��Æ/kK�qm�¬¸�×L·��
È�r�±�¶O��eÆ��K�¶¡�nyq�UL�r�W�§L®�K�qm��Pz�¯oK�sK��´_q��±L/sÈ�L/}½�V/yK��

¡�¶�©m�m´_³�LO�qL®¾O��OLy�¯oK�sK�V~¥sLO¾����¨È��,��n�O�¯Lqm�§´P��sK�qL®¾O��L¢²XyK
�¯oK�sKÈ½KnXOK���L½��gÅ�¯oK�sK��´_q�³��OLy�¯oK��n}LO�¶X}Km�m´_³�� �

���¯Lqm�qm�qL®¾O�¯oK�V¾·L��
�qm��r/�W�V/¸_�¶/gLOK�³�¯oK�mL/`½K�����,n���°¾�r��°¾O�È�KrW�³�UL��K´W�sK�È��O

È�×r¦½m�§L�¶O�³�n²¡�È�mKr�K�¯?�N_´��¯oK�r¦½n¢½�¶O�q´K�È��O�«L`±K�×KrO�n²±K´W
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�W�N_´�¶¡�n²·m�mmr¥�§L�qm��r��,È�`±����]�,������,��������¾l~W�×KrO�°½KrOL²O
mqKm�V¾®·K�¯?�È�´�g�V¾·L��¾l~W�,¯oK�sK��´_q�¯L¢K�� �

�����¯L®X�¥�¶¾�r��N©L��qm�¯?�sK��´_q�³�¯oK�×mL�X±K�ÈyL²}��×sLy��

¶½r�±�¶O�LW�mqKm�n���µn±qL¦±�,|lO�°½K�qm�¶¾�r��,L·�{³q�³�L·�oK�È/²¾¾PW�È/yqrO�×L·�¯
msKmrTO�×mL�X±K�ÈX¾·L�LO�ULPyL²�¨½n�W��n·�LO���¶/¡�¬¾}LO�r�±�°½K�rO�¨IL��n½LO�KnXOK�qm

rX~�L²��qm�¯oK�³�µsL_K���r 6kBW�³�« 6n�W�qm�t_�,n±K�®k¾²È�,����]�,����,������ �
�©K��È�´�g�¶��K³�¯oK�¯m´O���L�½K�¶±�³�VyK�n���¶±�¯oK�,wLyK�°½K�rO���,§L/g�°½K�LO

Kr�K�n²±L®·�q��,mLKm���h�������,����mqKm�ÈS�qm�È�´�g�qL[?�¶¡�VyK�×mKqK�Èª®��,���¶/O
¯oK�³�Vz¾±�L~±K�n���¶O�¬IL��¯oK�,r¦½m�¯L¾O��m´/_³�¶/O�È�´/�g�r�±�sK�Kq�t¾c�b¾·�µn²·m

È®±�mL`½K�×qLPX�K�È���Wr�Kq�È±´±L���±L�L¸²W�¶¢ªO�,n²¡��r/¾��§L�qm��r�W�0Æ\�-msLy
K��´²®�¯´±L���P��sK�Kq��/²�°/½K��/���m´k�§L�qm��r�W�qm�¯oK�¯mKm�LO� ©L�³�Vy

ÈrO�¯L¾�mqKm��L/�q�«Æ/�K�Kp/©½�´/�g�¶/��K³� 7VÈ��V/yK��r/5���,×n¾¸/}�������,�����³
�VyK�°¢®�¯Ls�r·�qm�¯oK�sK��´_q��,×m³r¦²©�������,���-��,È®/yL��������,

������ �
M��¶O�¯oK�È�´�g�¨®��¯K´²���KrO�µL¥�,È�´�g�¨®�� /½�qLX/yK´k�¶/�OKq�mL/`½K�×

È��L�½K�L½�n���N©L��qm�¶¡�VyK�°¾�r��µmKqK�µL¥�³�µmKqK��n`²¥�È²¾/zg��,È�Kr�������,�

�������m´¸/~�qL/®¾O�³� }tS�¶�OKq�È�´�g�¨¾ªhW�qm�qL®¾O�¯oK�¯m´On���n±n�X��ÈkrO
¶�OKq�°½KrOL²O�-VyK��ÈWKn/¸�W�³��´/�g�rO�È²XP�qL®¾O�³� }tS�°¾O�¶½´y³m�×K�¯´/d®·

�¯L/qm�Ur/_K�V/kKmrS�¶/O�qL®¾O�n¸�W�³�qL®¾O�¯Lqm�V¸_� }tS��y´W�ULnk�¶IKqK
�mqKm�m´_³�, }tS��,mLKm���h�������,������¯oK��È/}L±�V/yK�°/¢®�n�����hW�³�¯m´O

¶O�¶¢²½K�n²±L�-n}LO�«sÅ�n���sK��sK�q´/P��qm�¯oK�qKn/½rk�¶O�,�¾O�n���°®���r}�N_´
�¶¡�m´}�µmKm��½LO� ª�µmL�¨½o�rOKrO������È®±�«�mr/¡�§³n��¯oK�sK�¯K´W���wL/yK�r/O

�µmL������È�mL/`½K�L¸±?�×KrO�¶¡�ÈWKn¸�W�³� }tS�³�qL®¾O�¯L¾���K´W�,«��¯L/±?�,m´/}
È�mL��×Kr_K�¶O�«tª�Kq�¬·r/O�³��´_q��g�³�n²¡�mqKn/±�m´/_³�¯?�¯ms���UKn/¸�W�°/½K
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È�¶O�n±K´W�r��¶¢²½K�L½�³�n}LO�¶�r��³m�Uq´��¶/¡�n/²¡�n/¸�W�mL`½K�r¦½m��r��×KrO�0L�
¨//OL�r¾��Uq´//��³m�r//·�qm�m´//O�n//·K´k��´_q��È�¶//XP©K��V//¾ªOL��L//O�Kq�¯m´On//���¯K´//W

«sÅ�³�qL®¾O��r��sK�¯m´Ot½L_��m´/®±�µqL}K�n½LO�LK�,n}�q´�X�t¾±� }tS�¶¾gL±�sK�¯m´O
È�n²cr·�¶¡�±oK�m´���]³rk�È©³�,n}�È±oK�m´���¶O�¨IL��¯K´WÈ�L/²��sK×�¶/O�n/����q´�

� 6�lWÈ��lW�¶±�VyK¾�È���,mLKm���h�������,����� 

�L/�½K�rO�t¾±�ÈkrO�¨IL��¯oK�¯m´O�¯oK�µmKqK�L/O�¯oK�,wL/yK�°/½K�r/O�-n/±K���/�h�µn/²·m
È�K��´�³�³���hW�qm�¯³oB�³�m´}½�´�g�¨®��°È�/~�±È��mqKn/±�/�`±È�,����]�,������,

�����L¾±�L~±K�¶O�³�VyK�È�´�g�¨®�� 7̄ oK�Kp©�L/~±K�Kq�¯oKmq´/� à¶/gLOK� 7̄ oK���K³�qm�³�,mqKm�s
È�n²¡��¨OL��¶O�È±n�¯´±L�� 5̄ ´¥L±´¥�mqK´�qm��´_q��Kp/©�-V/yK�µn/}�f½r�W�¯oK�¯m´O
È�È�L�½K�¶½r�±�¬·�È±n�¯´±L��¶¡�n¾®¸��¯K´W��µmKm�f¾_r/W�Kq�¯oK�È�´/�g�V¾·L�¯m´O

�VyK��,×n¾¸}�������,���,È½L���-�������,�������sK�ÈkrO�×qLz±K´k���h�¯´d®·�¯L¸¾��
��,×qLz±K´k����]�,����,������°½³L/²��NgL���,È/�Kr�È²¾/zg�������,�������È/²¾®k�«L/K�³
��,×r½n��������,�������´�gsK�ÈkrO�³��×m³r/¦²©�×r/��_�n/²±L�r/�L��¯L±Km��,×m³r/¦²©

����]�,����,������¯L½s´WL¡�³��,¯L/½s´WL¡�������,�����L/�½K�¶/O�W�¯oK�¯m´Oµmr¡�f½r/��n/±K��
rPX��n²±L�È²IKr��¶O�¶_´W�LO�°¾²d®·��sK�È/krO�UL/�¾©BW�qm�¯oK�|½Kn/¾S�qm�L/~±K�°X/z±Km

�r·K´_�NgL��¯´d®·�¯L¸¾����,È�`±����]�,������,������×mt½�¬�L¡�n¾y�³��,mL/Km��/�h

����]�,�����,�����È��L�½K�¶½r�±�¯K´W�mKm�VPz±�¯L±?�¶O�Kq�¯oK�¯m´O��¯oK�°½KrOL²O��È±´±L�
¶O�È�¯³oB�×KrO��r�W�ÌgLOK�N_´�È®±��r/�rO�Kq�³K�V¾©´J/z�°/¢©�,m´/}�n/²¡���sK

�µmL������È�Kq�µn�L��°½K�t¾±�«��Ì/gLOK�|½Kn/¾S�N_´�È±´±L��¯oK�¶¡�L²��°½K�¶O�-¬¾¸�
VyK�¯L®�LO��¶O�Kp©��V¾©´J/z�Z�LO�,¯Lqm�sK� }tS��L²XK�³�,¯oK�sK��´_q�È©³K��½r�

È�×³�mmr¥�� �
]��VOL¾±�¶O��´Pz�V¾·L�¶½r�±��È�r�±�¶O��³� /}tS�°¾/O�È�´�g�V¾·L�¶¡�nyq

�L�½K�L½�n���,È�´�g�¨®��,È�´�g�¶��K³�sK�r¾��×t¾c�qL®¾O��n}LO�¯m´O��,ÈL/K����]�,���,

������,È±L¸�/�K�-����]�,�����,�����¨�K�r¥K��«n��³�§Æ�XyK���r/�W�¶¡�mqKm�L�X�K�¶�ªy
VOL¾±�¶O��´²�§L�qm�V/yK�¯?�«tªX/z�t/¾±�¯L/z±K�¯L/qm�³�¯nO�qm��r�W�xS�,n}LO��

http://www.jf.isca.ac.ir
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mqKm�¶gLOK�sK�rWÅLO�È±B}�VOL¾±���¶/O�qL/®¾O�¯n/O�qm��r/�W�×Kr/O�¯L¢/}tS�wL/yK�°½K�rO
n/±qKm�sL/¾±�¶gLOK�sK�rX~¾O�×t¾c���¯oK�°½qKt/y�È/gKr_�¨/®��qm�qL/®¾O�mqK´/�È/krO�qm

È� }tS�¶O�m³nh��°¾/g�qm�¶/¡�µn/½mr¥�µn·L/~�³�n/·m�¶/O� /}tS�È/gKr_�¨/®�
È�mq´krO�×mqK´��È/·Kr®·�¶/O�]L/¾XgK�³�n/}LP±�×³��/�lW�qm�VyK�°¢®�¶¡�n²¡

��q�¨L/}�ÈªP��¯oK�³�n}LO�r¦½m� }tS�V/z¾±�n/½n_� /}tS�V¾©´J/z���³�¶/gLOK� 7̄ oK
��m�È�V¾©´Jz��Uq´/��qm� /}tS�¶/¡�¬¾X/z·�V/OL¾±�¶/O�¨IL��mqK´�°½K�qm�È©³�,n²¡

K�qL®¾O�ÈXÆy�V¸_�Uq³r�n½´`O�Un�Lz�¯L¢}tS�r¦½m�s���È�´/�g�V¾·L�n½LO�Kp©
¶/O�Kq�¯oK�³�¬¾²¡�VOL¾±�¶O�È�ªW�Kq� }tS�³�qL®¾O�¯L¾��V/OL¾±�B/~²�sK�×qKmq´/krO�×L²�

V�kq�³�¶gLOK�¶±�,¬¾²¡�¨®g���,V/z¾±�V/©L¡³�È¢/}tS�mKmqKr/��¶/¡�VyK�r¡o�¶O�«sÅ
�n}LO�V©L¡³mq´�rK�«L`±K�¶O�qmL��n½LO�¨¡´�Kr½s�µmL/�������«�¬·�-�¯L²c��È/z¡�¶/¡

È�×r/¦½m�¶/O�,°/y�V/©´¸¡�¨/\�,È/ª¾©m�r·�¶O�Kq��r�W�L½���g�qm�¶OL²XyK�¶¡��,n/·m
mqKn±�Èª¢~�L¸±?�¶OL²XyK���«L/`±K�¶O�n¸�X�,qL®¾O��r��sK�VOL¾±�×L��K�LO� }tS�°½KrOL²O
È�VOL¾±�¶O��´Or�q´K�m´}��Èª��¶/O�È/©³�,V/yK�V/OL¾±�B/~²�qL/®¾O�¯oK�Kp·�×m´k��m´k

�V/yK�t½L/_�È�l}�¯oK�N©L��qm�VOL¾±�¶¢ªO�,Vz¾±�¯L®���´�y�B~²�È/±oK�m´/�����³
«n��³�VyK�°¢®�¯?�sK��´_q�VyK�¯?�V¾©´Jz�Z�LO�¯Lqm�sK� }tS��L²XK�� �

�����¯L¢K��¯oK�sK�qL®¾O��´_q�È`²y��

�«sÅ�¯oK�,�/�K´W�³�n/���°¾�r/��V/¾ª·K�m´_³�rO�µ³Æ��,È�´�g�V¾·L�r·�¨¾¢~W�×KrO
K�mmr¥�¨�Lg�°¾�r��°¾O�µn��²�mKmqKr��LW�Vy��,×qL/�±K����]�,�����,���²¾IL/±�-È�,�����,�

]����,���sKr¾}�«qL¢�-×�,�������,����²¾/zg�-È�±LX/z¾yÈ�,����]�,�����,������¯oK�ML/zXgK�L/O
¶O���´/_q�V/¾ªOL��,�L/�½K�L½�t½L_�n���N©L��qm�È�´�g�¨®��L½�È�´�g�¶��K³�,VOL¾±�¯K´²�

K�qL/®¾O«n//��Uq´/��qm� //}tS�³�V//yK�q´//�X�¯oK�s��¶XkL²//}�§´J//z�¯L//qm�sK��L²XK
È�m´}�� �

¨/OL��¯oK�¶/cr¥K�¶¡�VyK�×q³r��¶X¢±� ½�r¡o�¯oK��l/}��/y´W��´_q��µn/²·m
¶O�È©³�,VyK�¯L¢K�VyK�°¢®�mqK´�¶®·�qm�¯oK�sK��´_q�Èª¡�q´���¯oK�³�n/}LP±�r½p/S
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È�È�´�g�«sÅ�rK�¶O�¨½nPW�³K�`¾X±�qm�³�m´}�¯oK�sK��´/_q�×Kr/O�UL/P[K�³�n/¾½BW�¨OL��¶
�m´O�n·K´l±��µmL�sK�mL�Xz�����«�n²±L�-���©K� ¶O�°¾�r��µL¥r·��¶/O�«t/ª�È/tª�¶/_³
µn}���K´W�M�,n±K�����m�³�n}LO�¨OL���r��×KrO�qr��mL`½K�¶O�r`²�¯oK�sK��´_q�µL¥r·

]�,n}LP±�°¢®�r¦½m��½r��¶O�qr���n/}LO�µn/}��²�¯´±L��¬¢g�¶O�¯oK�sK��´_q�µL¥r·��
¬¢g�,mqK´�°½K�rO�µ³Æ��È�ªW�«n��Z�LO�¯oK�¯mr¡�È�¯?��´_q��mmr/¥�/K�,ÈL����]�,��,

������,È®yL��-�������,����¶O�-��¬/�±�¶/O�¶/¡�È/±oK�L/½�rXkm�eL¢±�qm�È©³�¯oK�,§L\�¯K´²�
ÈrO�È´//®���mmr//¥��,Èª¡´//W�������,������L//O�{r·´//}�]K³msK�qm�¯s�¯oK�µqL//Oqm�0L�L//�
�qmKrO�rXkm½�rXkm�L�®±�¯s�,³K�r·K´kÈ�K�n±K´W½XkK�°¾m�¶O�Kq�m´k�qL½L®±�¨�X²�¯Kr¦½n�,/½�L
��L�yK�Kq�¯?¡±�mr�³�,n²¾®±�tÈ�«n���r}�,n���°®��qm�n±K´W��¯oK�qLPX�K/½�¯?��L�/yK�L

L®±½�n��,È®/yL��������,������«n/���Kn/��¶/½r�±�°/½K�r/¡o��r/�²sK�qL/®¾O��/y´W��´_q
È�¬½n�X��¶¢ªO�,Vz¾±�µn±qL¦±�sK�m´}��¶O�¶¾�r��°½K�«n/��V/¸_�×qL¢·Kq�¯K´²����´_q

�×KrO�qL®¾O�¯oK�sKVz_�µn½L��×³�ÈXÆy�V½L���¶O�§´/�³�×Kr/O�µn±qL¦±��È½L/���n/·
VyK�q´�X�¯oK�sK�qL®¾O��´_q�×KrO�Kq�n�´�³m�|½´k�� �

�©K��r/¾���/y´W�¯Lqm�qm�È½L±K´W�¯Ls�qm��´_q��±L/sÈ�/¡�n/���¶/½K�L½�L/�È�
�Uq´�È�¥¾«n��¨�K�,mr�qL/_�L/¸±?�qm�qL[?���q�³�jz��sK´_×�È��¶/¢±?�r/¦�,m´/}

©m¾ªÈ�L¸±?�K�sK�Kq½�]qL/k�¨�K�°/¡�n/}LO�µmr�È²¾/zg��,È�Kr����]�,�����,���L��L/K�,/½�V
krOÈ�K½K�,UL�L�½�,�g��L�yK�,n¸�W�mL`½¨®��§Æh±K�L��´�gÈ�±¾L~±K�³�Vz¡K�Ën²²½��L/�
®±È��LO�n·K´k��K½�°¡´k� 7qL½�n±Kmr¥�n²P½LS�Kq�|½n¸�W�L×�¥�{³m�rO/¾mr��KrOL/²O½� 7̄ oK�qm�°
ªOL�¾��´_q�³�V~¥sLO�VmqKm�m´_³���qm�X±¾±Ls�¶`È�¡O�¶¾�qL®½/©³�L�6È�³×��¯oKÈ��,n/·m
È�©m�r·�¶O�n±K´W¾´k�¯oK�sK�¨½K�n²±L�-mmr¥rO�|½²¢� }tS�¶/½O�L¾m�¯LX/yqL®½r/¦×��Kq
KrO×�NyL²�¯Lqm�nO�³�n±KnO�rW½´k�¯oK�sK�NPy�°½�mmr¥sLO�|��,È®yL��������,�������¶O

È�r�±�V�L�XyK�qL®¾O�¶¡�ÈWq´��qm�nyq��Kq�r/¦½m� /}tS�¶/O�¶/�_Kr�V/¸_�È®z_
È�,n}LO�KqKm�×qL®¾O���m�³�ÈXÆy�V¸_��¯oK�m´/_³�L/O�¯L/qm�sK�¶/ªgr�r/·�qm�n/±K´W

n½L®±��´_q�, }tS�¶O�È½KnXOK����³�wLyK�rO¾O�V¾g�,qL®¢W�¬¢ª¾�È��¶/O�VPz±� }tS
m´O�n·K´k�U³L�X�¯Lqm�«Kn�K��OÈ�mrW½Wq´��qm�nÈ�/¡�/�³�¶¾O�V¾n/}LP±�mL/g�qL/®��³
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«n��³�¯Lqm×�Æ·�NPy¡n}�qr��³�V½³�¶O�n×�� /}tS��y´W�¯Lqm�¶O�«Kn�K�,mmr¦±
±¾ªO�,V}Km�n·K´l±�Uq³r��t¢zO�qm�¶¾qL×�Wq³r��,mqK´È�Kr/O×�� /}tS�¶/O�¶/�_Kr

�l~È�mqKn±�m´_³��X±�qm¾«n��,¶`�O�¯Lqm�Uq³r�¾�NPy�qL®È��m´}/¡�r/O�¯L/qm�¶
�±� }tS¾�n}LP±�N_K³�t��,È®yL�������,������� �

M��«n��¯oK�sK�n�O�Uq³r��Uq´��qm��´_q���¨/IL��Z/hP�°/½K�qm�µn/±qL¦±��¶/O
�Uq´��qm��´_q��²�¶½r�±�VyK�Uq³r���¶/½r�±�°/½K��«n/��¶/O��³��´/±��L/h©�sK��´_q

È�KnW�³�qL®¾O�UL�Æ�K�{sKmrS�sK�È}L±�Uq³r��x²_�È�µqL}K�È½L·��Z/�LO�¶/¡�n½L®±
¨OL�r¾��L½�U´��¶O�r`²�qr��rO�¯KrP_È�qL®¾O�×K�mmr¥��¶/±´®±�,wn/���r}�qm��sK�È½L·

¶O�«Kt©K�«n��³�Uq³r��¨¾©m�³�¯oK�sK��´_q��È��LP²X/yK�¯L/qm�r/O�n¾¡BW�m´/}��/O¶��¯K´²�
Wq´��qm�,§L\È�¡¥n±s�¶È�O¾rO���´X�qL®���¯L/qm�×KrO�VyK�N_K³�³K�rO�,n}LO�¯Lqm

�«Kn�K�m´k¡�n²��,ÈªL�����]�,�����,���qL/z±K´k�-×�,����]�,����,��������¾±�r/�L��¯L/¸/¾�t
µqL//S�qm�¯L//qm�M´//_³�¶ªJ//z�¶//O�K×��¶//_´W�mqK´//¡µmr�n//±K��?//½V��È//±Kr¢²©�¨//�L�� Þ6ÉK

qm�K½°��µqLOÈ�Lr�½n���m�sK½ÆyK�µL¥nÈO�qm�¯Lz±K�,¾Ly�°½L_�sK�UKm´_´�r½�³�ÅK³�µL/¦
³�{sqK½µv�K×�VyK�qKmq´krO��g���g¾BWmq´�¯Lz±K�UL¾¡�qKr/��«ÆyK�n��/�g³�¶/X�r¥
�r·�¯L_�m�rO�Kq�mr�½�N_K³�¯Kr¦¡�Kq�¯?�³�µmrÈ¢½�¬¸�sK�rW½V/yK�µmr®/}�ULP_K³�°��

��,È±Kr¢²©�������,�����V/yK�µn/?�¬·�¬½r¡�¯?r��qm����7°/ 3 3³���7g3A¾�7g3A�L/®8± 3B3¢3��L/·L/3¾� 3wL/6 ²©K�L��
�5® 3_¾�0L���r·�³�-¡±Lz±K�xÈ��sK�Kq�L·q�£rÈ½��VyK�¯L²c�,n~lO¡´/¥�¶È½�r/�Ì/®·�Kq�«m

�µn±s¡�VyK�µmr��,µnIL���K�rO�¯³t�K�-½²¢�¯L®ª/z�³�°D�¯L_�UL`±�¶È/¢½��UL/P_K³�sK
�°}³q¾VyK�¯L±L®ªz�¯L��K³q�¶ª®_�sK½WLÈ�¡�r/O�°D��g�µqLOqm�×´²��rWK´W�ng�qm�¶

�VyK�µn}�mqK³�¯L±?�§L�³�¯L_�sK�V�L�g�«³t©�³�°D��,È®/yL��������,�������°¾/²d®·
L_�qmÈ½�¡qm�¶¯L�±¢L·qr��¶O�r`²�¯mr×���±�¨\�,|gL���´��È�¯L®·�-m´/}��¯L/y

¡���¶¾Kp���rW�¯L¸�K�Uq´��qm�Kq�¯mq´k½n}�qr��mL`½KrO�n×�¶X/z±Km�«Kr/g�,¯nO��n±K
�//�`±È�,����]�,������,�����,KsK//½°��rW�r//¥K�³q�¨//OL��qr//��,¯L//qm�¸_´WÈ�O�,mqKm¾�qL//®
®±È�´k�¯Lqm�sK�n±K´W½Sry�|¾dÈ�L®±½�n��,×sKr¾}�«qL¢�������,������È�³��°/½K�sK�¯K´/W

«n��UqLP��m´®±�V}KmrO�Kq�È½KnXOK�¯oK�sK��´_q��KrOL/²O½K�qm�°/½�/�³�°¾O�V¾LO�qL/®/½�n
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´k�³�n·m�¯Lqm�¶O�¯oK½L®±�¯Lqm�Kq�|½L®±�V��Lh�mLz��sK�Kq�m´k�¬z_�³�n/½n��?/½�¶
r}½�¶���3B5 O�K 4́�7 ª4 W�Å 3³�7 ½�5n½�7¬4¢���3©5EÈ��3¢4ª 7̧ 8 X©K�5º����,µr�O�����´k�-½´k�Vym�¶O�Kq�°X~½Æ·�¶O�|/¡�V
¾sKn²½mqKm�n¾¡BW�¬¸�°½K�rO�t¾±�,n��P�W�¶O/¾/}�«´/gr�r¾qL/�±K�j×Åm�sK�,/½/ª���¨È��³
ª�±È��µmL�XyKÈ��m´}¡�VyK�«Krg�x�±�¶O�¯msqr��¶�qL�±K×�,�������,��������mqK´/�Kp/©

�n/¾¡BW�¶`©L��³�¯Lqm�M´_³�rO�q´¡pÈ�L®±/½�n�/�`±È�,����]�,������,���¶/O�-�°½K��L²�
¯oK�¶¡��µn²·mÈ�±?�r¦�,mmr¥sLO�m´k�¯oK�sK�n±K´W¢�±L�¶È��n/}LO�¶X/}Km�m´_³��È®/}L·

�,×m³r·L}����]�,����,���Vz¾±�qL®¾O�V¡Æ·�t_�×t¾c��±L�°½K�³�-�� �
er��°½K�qm�L�¶¡�V}Km�¶_´W�n½LO�¨IL��L/O�³�µmr/¡�ÈyqrO�Kq�qr��x²_�µqK³��¯n/}

¶O���m�³�ÈXÆ/y�V¸_�qL®¾O��´_q�sK�,«sÅ�n���°®���r}��¨/®��¶/O�×r¾¥´/ª_�qr/�
È//�¬½q³?��È�r//�±�¶//O��Uq´//��qm�¶//¡�n//yq¨IL��¯n//}��r//·�qm�¯oK�sK�qL//®¾O��´//_q�¶//O

¶ªgr���³�°¾±K´/��0Æ/®��³�µn/}�¶/_K´�¶±³qK³�¯qL�W�È�´±�LO�,ÈX¾��³�r·�LO�³�×K��µn/}
�X�,s´z©m�¯L¢}tS�°X}Km�×KrO�Kq�¶�L_�mL/`½K�¶/O�r/`²�³�µmKm�V/ym�sK�¯Kn_³LO�³�n¸

¬©BW�È¢}tS�¶�L_�È/O�,r½p/SL±�r¾��³�xg�È�¨/��²��sK�V/½L®g�qm�°¾±K´/��Kr/½s�-mmr/¥
�qm��´/k�mL/`½K�³�¶/½m��/½r��sK�qL/®¾O�UqL/zk�¯Kr/P_�wL/¢�±K�r/[K�rO�s´z©m� }tS

ÈO�0Æ®��,¯L¢}tS�È�È�LO�r¾¾�W�¯³nO�³�¨�Lg�n±L�� �
��µn±qL¦±�,¯L½LS�qm�³�-«L/��¯L¢K�¶±�,VyK�qL®¾O�³� }tS�×KrO��Lk�¯L¢K�¶O�n�X

Nªy���r��³m�sK�n½LO�Uq³r��qL®¾O�³� }tS��Nªy��/���¶/±�,n/}LO�� /½�sK�Uq³r/�
�r���¯L²c�°½KrOL²O�}tS�¶cÈ¢�O�¶`©L��sK¾qL/®×��r/`²�³�n/½L®±��L/²XK�O�U´/��¶/O¾�qL/®

¶O� }tS�,m´}�È�r½t�W�UKsL`�¯K´²��mmr¥��/O�¨/IL��n½LO�¶/¡�¬¾/}LO�t/¾±�¯L/¢K�°/½K�¶
�qL/®¾O�×K³Kn/�¶O�³�µmr¢±�¯oK�sK��´_q�¶O�È¸_´W�qL®¾O�¯L_�sK��L�m�×KrO�n±K´XO� }tS
�°/½K�qm�¨/[L®Xr¾��³�N/yL²XL±�,È�L/¢Xr¾��°¾±K´/��sK�,¶½r�±�°½K�V½´�W�LO�³�n·m�¶KmK

¬¾²¡�×r¾¥´ª_�¶²¾s��� �

���«n��L½�¯L®��¯oK�sK�qL®¾O��´_q��r��qm� }tS�¯L®���
�qm��OL/y�µsL_K�sK�V~¥sLO�LO�qL®¾O�� /}tS��/y´W�Kq�|½´/k�¯n/O�qm��r/�W�,¯L/qm
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È�Nªy�n²¡��qm�°½K��´�g�³�¶¾LK�×L¸���°¾O�µqLO��ÆXkK�¯L±Km��È/krO�-mqKm�m´/_³�r�±
�×³�¯L®��¶O�¨IL��ÈkrO�³�È½KnXOK�¯oK�¶O�§ÅnXyK�LO� }tS�>KrOK�³�¯L®���´�y�¶O�¨IL�

n²Xz·�� �

�����ÆIL��UKr�±«n��¯� }tS�¯L®���

¯´±L��qm�¯oK�«³t/©�¶/O�,qL®¾O�³� }tS�sK�V½L®g�V¸_�qm�qKp¥���¯oK�p/kK�¶/¡�×mqK´/
«n��³�VyK�°¢®��,È²��°½sK´�³�UKqr��V½L�q�LO�³�f½r�W�,q³r��mqK´�qm�¯?�«³t©

�VyK�¶Xz±Km�×r�¾¡�³�È±n�V¾©´Jz�n�L��Kq� }tS��,Èª¾OmqK�������,�������°/½K�rO�¯³t�K
È½L_�qm��µmL/�qm�,n/}LP±�°/¢®�qL/®¾O�sK�¯oK�¨¾/�hW�¶¡������«��M´/��K������L/O

�¶¡�VyK�¶X}Km�qr�� 6È©³��Kn��°¾¾�W�qm�¶�y´W�«L/��L/½��L/k�qL/®¾O�È/©³��¶/O��×L��K
È�«Kn//�K� //}tS�¶//O�V//IKrO�n//½L®±����½r//�¯oK�×q´//��p//kK�¶//¡�×mqK´//�qm�°¾//²d®·

¯L¢K��µmL�, }tS�V¾©´Jz�¨¾ª�W�qm�,n}LP±�r½pS�����°L/��Kq� }tS�,q´¡p�¯´±L�
È®±�ULn��L½�³��ªW�n±Km��µm³nh�er��×L·�¶O�¶¡�n²Xz·�Èª½Åm�µn}���L/PWqK�qm�q´�³

�mqKm�È�´�´�]³rk�L�ZhO�sK�³�µn}�¯L¾O�ÈP©L��¯?�LO��,È½L���������,������m´/_³�L/O
IL/��,µn/±qL¦±�r/�²�sK�,qL/®¾O��/y´W�¯oK�sK��´/_q�Uq´/��qm� }tS�¯L®��sK´_�¯Æ

«n��µm´®±� z®W�¨½o�¨½Åm�¶O�,È½KnXOK�¯oK�m´_³�Uq´��qm� }tS�¯L®��n±K�� �
�©K��«n��qm�¶IqKm�¶¸P}�¶O�§ÅnXyK� }tS�¯L®����È½Kn/XOK�¯oK�¶/¡�n±n�X��ÈkrO

«n��×KrO�¶IqKm�¶¸P}�n_´�qL®¾O�V/yK� /}tS�¯L®/����¯oK�¶/O�mL²X/yK�,r/¦½m�È±L/¾O�¶/O
V¾�³r/~�×Kr/O�È½KnXOK��mL/`½K�Kq�¶¸P/}�³�n/½mrW�°/½K�¨�Kn/g� /}tS�¯L/qm�¶/O�¯mKm

È�¶O� /}tS�¯L®/��¶¡�n½L®±�È��/�q�³�>qm�¯?�¶�/yK³�º©L/�K�³�mmr/¥��×qL/_�Kq�¶IKrP©K
È�¡¬¾²���¶¸P/}�n/_´�,�´/�´�µqL/Oqm�¶/gLOK�³�¯oK�¶¡�mqKm�m´_³�¶���qm�¶OL~�mqK´

¶O�-VyK�µn}�¶IqKm�¶gLOK�,§L\�¯K´²��È�mL/`½K�eL/¢±��/½r��sK�¶¡�×K��ÈWq´/��qm�,m´/}
�V/yK�¶/IqKm�¶¸P/}�×Kr/_K�Z/�LO�¶/gLOK�,V/yK�¶¸P}�×KqKm�eL¢±�¶¡�mmr¥��l~�¶¡

�°OK��,¶Kn�����]�,������,����²d®·�-�¶¸P/}�N/_´�¯oK�Uq´��°½K�qm�¶¡�-¨X��qm�¯oK�°¾
È��¶IqKm�¶¸P}�³�m´}�ng�sK���Kq���VyK��,mLKm���h����]�,�����,���� 
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M�� }tS�È�´�g�³�È�ÆkK�V¾©´Jz�¶O�§ÅnXyK���V¾©´Jz��VyK�UqLP��È�ÆkK
¯´±L��¶¡�ÈX¾©´Jz�sK�×Kr/_K�V±L®/��L/¸²W�³�µn~±�¯?��r�X�qKp¥��³�È/±³qm���È±Kn/_³

mqKm����,×m³r/¦²©�������,�������×Kr/O�¶/¡�V/yK�È/�ÆkK�n/�K´��³�§´/�K�,È¢/}tS��ÆkK
«sÅ� }tS�VyK�¶½L�r©K���n/¸�W� /}tS�¶d±?�¶¡�n±n�X�� }tS�V¾©´Jz�«n��¯K³r¾S

±K�¶//OÈ�¯?�«L//`��³�mqKm�È¦X//zO�¯L//z±K�È¥n//±s�¶//O�r//K�°//½K�³�V//yK�qL//®¾O�¯L//qm�n//²¡
¨OL��mKm�È®±�L·mKmqKr��¶�¾g�qm�³�Vz¾±�nXy³�n`²¥�� �

Q��¶O�¯oK�«n��³�«sÅ�n���¯K´²�� /}tS��y´W�¯Lqm�sK�qL®¾O��´_q���¶/O�mL/�X�K
«sÅ�È�Z�LO�«sÅ�n���¶O�qL®¾O�¯oK�¯m´O�¶�OKq�¶¡�mmr¥�°¾O�¶½´y³m�×K��qL/®¾O�³� }tS

�³�qL/®¾O�¯L/qm�V/¸_� /}tS��/y´W�ULnk�¶IKqK�¯´d®·�ÈWKn¸�W�³��´�g�rO�È²XP
�n/½?�m´/_³�¶/O� /}tS�¯L/qm�Ur_K�VkKmrS�¶O�qL®¾O�n¸�W��,mL/Km��/�h�������,������

�µmL�¶O�§ÅnXyK�LO�°½KrOL²O������È®±�«�mr¡�§³n��¯oK�sK�¯K´W���r/O�È/²XP�,wLyK�°½K�rO
O�¯L¾���K´WÈWKn¸�W�³� }tS�³�qL®¾�È�mL`½K�L¸±?�×KrO�¶¡��¯?�mL��×Kr_K�¶O�«tª�,m´}

¬·rO�³��´_q��g�³�n²Xz·�±qKn±�Kq�¯?�¯ms�n��µmL�sK�mL�Xz������«��� 

����� }tS�¯L®��¯ÆIL��UKr�±��

�©K��V½´©³K�wL¾��¶O�§ÅnXyK��¯L²c�,L/¸���q´¸/~�r/�±��OL/���³��oL/g� /}tS�¶/c
�qL®¾O�¯oK�LO�rhPX�qL/®¾O�N¾y?�L½�U´��,´�����±�N_´�³�msKmrTO�VOLP��¶O�³K�È©³�L½
�VyK�°L��,mmr¥��,È/�`±����]�,������,����,×qL/z±K´k�-����]�,�����,����,ÈªL/��-�����,�

���������ÈÆyK�UKsL`�¯´±L��,°½K�rO�¯³t�K����È�¶h/��¬/¸�°/½K�r/O�,��¶/¡�mqKp/¥
Lqm�qm�È²��°½sK´�V½L�q�¶O�«tª� }tS�0L/³t©�qL/®¾O��/y´W�È/±oK�r/·�³�VyK�µn}�¯

¶O��Vz¾±� }tS�>KrOK�×L²���,È½L���������,������>Kr/OK�°®/�X�¶/~¾®·�¯oK�ÈX�³�°½KrOL²O
�n½L®±�¯KrP_�n½LO�UqLzk�mKr½K�Uq´��qm� }tS�³�Vz¾±� }tS��,È®/yL��������,����-

�µmL������«�¶O�,��,qL/®¾O��/y´W�È½Kn/XOK�¯oK�sK��´/_q�,È/©³K��½r�� /}tS�¯L®/��Z/�LO
VyK��� �
M���rO�¶�ªy� }tS�¯L®��¶O�§ÅnXyK�³�x�±���UL/½K³q�sK�ÈkrO�qm�x�±�rO��ªzW
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¶O�µn�L��¯K´²��È�¯L¾O�³�VyK�µn½mr¥�er��È¸���×K��¶/¡�n/±qKm��È/ª��¯´�ª/z�wL/²©K
¬¸z�±K³�¬¸©K´K�È�qL®¾O�Kp©�,��n/}LO��ª/z�t¾±�m´k�x�±�rO�n±K´W��,È²¾/zg����]�,�����,

��������m�¶¸P}�ÈkrO�µm´®±�er��¯Lqm�qm� }tS�V©Lkm�×KrO�Kq�qKr�K�n±K���j/yLS�qm
� /}tS�UL�r/�W�sK��´/_q�qL/®¾O�¶/¡�¯L/s�r/·�¶/¡�m´/®±�¯L¾O�n½LO�¯L/qm���«Æ/�K�Kq

È�«n��¨/�K�¶O�¶_´W�LO�,mqKm�¶/�¾�³� /}tS�,×r/¦½m�x/�±�r/O�¶�ª/y��¶/¢ªO�,mqKn/±�×K
È�K�È�´±�Kq� }tS��y´W�¯Lqm�V©Lkm�¯K´W� /}tS�Kp/©�-¬¾½L/®±�r/¾P�W�m´k�¶O�qKr�

È�mqK³�qL®¾O�¶O�¶¡�VyK�ÈWKqLzk�§´Jz��n²¡��,È±Ll½qLy�������,����� �
Q�� /}tS�¯L®��¶O�§ÅnXyK�³�¶IqKm�¶¸P}��Kr�K���¯ÆIL/��§³K�r/½r�W�j/yLS�qm
«n����m�³�>qm�µn�L��¶O�§ÅnXyK�³� }tS�¯L®��¶O�V±L®���¯L/¾O�n/½LO�,È½Kn/XOK�¯oK�¨¾©m

¡�m´®±È�¯oK�mLz��Z�LO�¯oK�sK��´_q�¶�¯L²c�-mmr¥�«n��Z�LO�t¾±�V¾�³�qm�¶c��U´P[
È�¯?�¯Æ�O�³�V¾�³�m´}��¶¸P}�°¾²c�Kp©��È½Kn/XOK�q´¡p/�¯oK�Kr/½s�-V/yK�¶_³ÆO�×K

¶O�mqKn±�×qLPX�K�³�µm´O�nyL��¯?�sK��´_q�r�Lk���,¬¾/}LO�r/�±�°/½K�¶/O�¨/IL��¬¾·K´lO�r¥K
r�W�qm�r_BXz�¶O�¯oK�sK��´_q�V/±LK�¶/O�¯oK�sK��´/_q�³�,¶/�½m³�¶/O�¯oK�sK��´_q�,�

�n/OK�L/W�¶/�½m³�,�r/�W�§Lg�qm�¶~¾®·�LW�È½KnXOK�¯oK�LO�r_BXz�³�n±qKn±�È�³r~�V¸_
§L�³�,�m´Xz�Vym�qm�n±L�n·K´k�È�LO�°¾K�mt±�¶±LÁK�� �

U�� }tS�¯L®��¶O�§ÅnXyK�³�MLh�XyK��È�r�±�¶O��¯L®/��LO��LPWqK�qm�¶¡�nyq
� }tSÈ�m´®±�µqL}K�t¾±�MLh�XyK�¶O�¯K´W���>Kr/OK�°®/�X�¶/~¾®·�¯oK�¶¡�¨¢}�°½K�¶O

n½L®±�¯KrP_�n½LO�UqLzk�Uq´��qm� }tS�³�Vz¾±� }tS��È� }�§Lg��L/O�¶/¡�m´}
¶±�L½�VyK� }tS�>KrOK�°®�X�È½KnXOK�¯oK�,qL®¾O��y´W��OLy�¯oK�sK��´_q���MLh/�XyK

«n��³� }tS�¯L®��rO�È�¶h��>KrOK�mqKp/¥��K�UL/P[K�×Kr/O�¯oK�ML/�hXyK�¶/O�§ÅnX/y
È�¯³oB�¶¢²½K��f¾h/��r/�±�¶/O�n/½L®±�§ÅnXyK�qL®¾O�È½KnXOK�¯oK���³�¶O�r¦½m�qLO�n±K´W

È®±�¯L®·�Kr½s�-nyq��È/±oK�,m´/O�µn/½mr¥�qmL/�� /©L�sK�¶/¡�È/±oK�,V/}p¥�¶/¡�¶±´¥
K�³�µn}�nyL��¯?�mq´�0L²¾�½�§³K�qLO�×KrO�¯oK��´_q�LO�¶¡�m´O�°¾��³��l~�°¾/O�sK�¯o

VyK�¶X�q��L±�L`²½K�qm�ML�hXyK�¯L¡qK�,V�¾�g�qm��,ML/�hXyK�wL/yK�Kr/½s�-VyK�«L®W
Vz¾±�È¢}�°�¾X�¯oK�×L�X±K�qm�¶¢±?�§Lg�³�VyK�°�¾X�×L�O�qm� }�� �

http://www.jf.isca.ac.ir
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Y���µmL������ }tS�¯L®��¶O�§ÅnXyK�³�«���´�gsK�ÈkrO��µmL/�sK�mL�Xz�¯L±Km
������µm´®±� }tS�¯L®��¶O�§ÅnXyK�,«�n±K���µmL������«��È/�¯L/¾O�¶/¡�mqKm ��µL/¥r·
¶O�È®±�,mqKmrO�Kq�¯?�n�O�³�n}LO�µmqKp¥�×r¾Wry�qK´½m�NgL��¯oK��,mqKp¦O�0Kmn`�n±K´W

¶O�r¦�UL�r�W�r½Ly�VyK�°¾²d®·�³�,qK´½m�NgL��sK�n½n_�¯oK�� �³�q´¡p/�r�±qL/¸�K
¯´±L��¬¢g�Vª��V/yK�¯³oB��Kr�±K�,qKp¥��È�¶/¡�µmL/�¨/½o�¶/O�¶/_´W�L/O�n/½´¥����³

UL�r�W�r½Ly�VyK�°¾²d®·�È�,�mKm�× 6rzW�t¾±�¶OL~�mqK´�¶O�Kq�q´¡p�¬¢g�¯K´W�� 

���È½KnXOK�¯oK�sK��´_q��r��qm�V©³m�³� }tS�V¾©´Jz��
�r��qm�V©³m�L½� }tS�V¾©´Jz�×mrP·Kq�er��«n���V¾©´Jz��r�W�sK� }tS�¯L®�

È�UB~±�mr¾¥��jyLS�,µn±qL¦±�µL¥n½m�wLyK�rO��¶/¡�V/yK�V/©³m�³� }tS�¶_´X�È·m
È�¯?�°¾¾PW�¶O�¨½o�qm�¬½sKmrS�� �

������ }tS�V¾©´Jz�¶O�È²¾¾PW�V½L�¡��

©´J/z¾¶/O�V/�©�qm�V�L²�×���´�,µp/kKD�,n/¸�W�,V±L®/���«L/`±K�¶/O�¯m´/O/¡qL×��³
K�µn?�¯m´On¸�X�Vy��,Knl·m����]�,�����,������¯?r��qm�¡r½±�¬/¾K�t/½¶O�L/²��°�¶/±´¥�K×�

VyK�µn?����8̄ 5E� 5n7̧ 3�7 ©L5 O�K 4́� 7³3A 3³���3̄ L¡� 3n7̧ 3�7 ©K���0Å 4D 7z 3�S�³�n¸��¶O�-¾�L�³�¯L®¡²/¾s�,n/½�µqL/Oqm�Kr
S�³�n¸�¾�µpkKD�³�§KDy�¯L®È��m´}��,>KryK������eÆ��K�qmÈ�©´Jz�¯K´W¾�V¾¡r�×��Kq

´±�È�LX±�³�N�K´��¨®hW�¶O��l}�«Kt©K½¶±Lr`�qLX�q�^��´W�{K¾��¡�mr�©³/¾n×�,�����,

������±´±L��UKsL`�rO�µ³Æ��,�r��°½K�qm�§´Jz� }tSÈ�UqL/zk�¯Kr/P_�¶/O�«tª�,
¶O�È±n�s�¯KrP_�¶O��l}�«Kt©K�³�n¸�W�×L²�/½m�¶/O�µmqK³�¯L½r/¦×�s�¶/c�-V/yK/½�³�¯L

��l}�m´k�¨®��r[K�qm�µmKqK½�,n/}LO�³K�¶/O�¶X/zOK³��Ll}K�L/½�L�/}L±È�/}K�sK¾�§K´/K�³�L
VhW�©L¾¢�V½�³K��r�W�L�¡s´WL½�,¯L�������,��/zg�-¾²È��,mKv±�������,������½Kr/}�m´/_³�L/O

n}LO��Lk���g�MLzXgK�LO�Kp©�È�qL/®¾O�,¬/¢g�¶±�qL®¾O��y´W�¯oK�sK��´_q�¯m´O��n/±K´W
�r·�qm�qm�³�µmr/¡��´_q�¯oK�sK�¯Lqm�sK�¶ªgr�«n/��Uq´/���,¯L/qm�sK� /}tS��L²XK

mmr¥� }tS�¶_´X�×r�¾¡�³�È±n�V¾©´Jz��È�r�±�¶O�¨IL��¶¡�nyq��V¾©´J/z�¶O�¯n}

http://www.jf.isca.ac.ir
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�V/¸_�Kq�r/¦½m� }tS�¶O�¶�_Kr�V¸_�È®z_�V�L�XyK�qL®¾O�¶¡�VyK�È±Ls� }tS
È�Uq´//��°//½K�qm�³�n//}LO�KqKm�×qL//®¾O��//�m�³�ÈXÆ//y��³�µm´//®±��´//_q�¯oK�sK�n//±K´W

«n��²XKV/yK�¶/_³ÆO�¯L/qm�sK� /}tS��L��¯´±L��±�qKp/¥/¾¶/O�t�S¾³r×�r�±�sK/½�q´¸/~�¶
�´�g�ÆyK�¯L±KmÈL²_�,/½��K³�V�mL/��sK�Kq� /}tS�µn/}½L²_��/½¶P/}�V��¶X/z±Km�n®�
s�,VyK½P��Kr¾²`�¯Lqm��n·�LO�NÈ�ª�¾«L`±K�¨/���,¶��n/���Kq�³K�r/O�µn/}/¡�V/yK�µmr

��`±È�,����]�,������,�����KrOL²O½¶O�°�´�µmL�N_���m�VkKmrS�§´Jz� }tS�,½��/ªW�¶
m´O�n·K´k�¯Lqm�sK�¨�Lg�� �

�����V©³m�V¾©´Jz�È¸¾_´W�V½L�¡��

�r/¢��µn/¾½Ks�³�È/²¾¾PW�r/¾�X�sK�È/}L±�È/yL¾��§ÅnX/yK�sK�¶/X�r¥rO�V©³m�È±n�V¾©´Jz
¶O�µn±qL¦±�¶¾/���sK�¯?�qm�¶/¡�V/yK�È/��²�§ÅnX/yK�È�´±�×L²��¶/`¾X±�¶/O�È/ª¡�×K��×K

µn·L~�n/L¾S�L/½�¶�OKq�,V¾ª��wLyK�rO�¶¡�mq³?�Vym�¶O�×r¾�X�³�n¾yq�ÈIt_���Kq�µn/}
¶¡�Uq´��°½K�¶O�-mr¡�ÈyqrO��LO��È¢/}tS�¶/�L_�,V/©³m�¶O�qL®¾O�UqLzk�¯KrP_�¬¾®�W

V¾©´J//z�³�s´//z©m�¬¾//}LO�¶X//}Km�r½pS���¯L//qm�³�VÆ//y�µs´//g�qm�¶//¢²½K�¶//O�¶//_´W�L//O
r�k�È�|¾/S�×mqK´/�È·L/¥�¶¢²½K�t¾±�³�VyK��´²®� }tS�×r½pS�� /}tS�¶/¡�n/½?

r�k�sK�r½t¥L±��Uq³r/��µn/�L��¶/O�°XkKmr/S�°½KrOL/²O�,V/yK�×r½p/S�Kq³r/�©K�f¾/PW�U
UKq´�h®©K��È�er��mmr¥�g�³¢�L�X�K�V®È�¡�n²¡}tS�>KrOK�¶ ��¯L®/���´�/y�³
h��³K�sK¾K�qm��qL}�r¥K�³�n}LO�f½g�¯L®��¶O�mq´�°¢�¬¡�³�r/z��³�qr/��Z/�LO�,n/²
r�]rg½��È�s�,mmr¥½K�qm�Kr½}tS�Uq´��°¢¶O�¯L��¶/`©L��sK�¯L®/��sK�wr/W�NP/y

O¾qKmm´k�¯KqL®×�È�¡�n²²�ªg���hÈ�,�������,����/ªg�¶/Æ��-È�,����]�,�����,���°OK�-��n/¸�

ªgÈ�,����]�,�����,����,ÈªL��-����]�,������,����`±�-È�,����]�,������,������K�0L�L�½²/¢�¶
P�¾´k�¨���qm�N½±Lqm�ULKn�K�LO�³�VyK�°zh4�|È�O�µqLOqm�m´k¾±�³�¯LzgK�qL®È¢¾�
È�¡±�³�n²¢¾´¡®±�Kq�qLÈ��mr®}�§´Jz�¯K´W��,È®yL��������,�������3ª 3��LÈ��5²/ 5z 7h4®7 ©K¾�3°���7°/5��
�5 P 3y¾�2̈���7̈ 3·³���4>Kt 3_���5̄ Lz 7g5 7ÃK���¯Lz 7g5 7ÃK�8Å5E��,¶/O´W����°½K�Kp©�-g�µn�L�/¢�V/yK�¨/���¬/¡�¶/O�¶

LP±�¬�²½�¶ILyK�n¡mr��?½r}�Ì½�¶/¡�¬/·�¶�È�´¥/½n����7̈ / 3·���4>Kt/ 3_���5̄ L/z 7g5 7ÃK���4̄ L/z 7g5 7ÃK�8Å5E���,

http://www.jf.isca.ac.ir
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O�µqL}K®·�¶¾g�°¢ª���¬È�m�¯mr¥�rO�°zh�³�mqKm½r¦×�S��g¾�KnÈ�¡n²��LO�xS/½�qm�n
�¯LzgK�³K�¶O�¯LzgK�¨OL�¡³�mr��¶sÆ�Ën�L���r/~©K�¶O�¬¢g�¨��©K�¶O�¬¢g�L�¨¡���qm

qL_�¯?×��VyK��,×mq´²`O�×´y´����]�,����,������ �
g�LO��LPWqK�qm�¶¡�VyK�r¡o�¶O�«sÅ¢W�¬¢ª¾�È�r/�¯L/qm½�r/��qm���Æ·/¡V�

È�Æ·��r��qm�mr��oL�±K�¶O�¯K´W¡m´®±�µqL}K�V��¸}¾±L/[�nÈ�g�sK�,oL/�±K�Z/hO�qm/¾�Z
Æ·�¶O��r~��l}�oL�±K�M´_³¡L�mK�,V×�/�Uq³r/�È�¡�n/²��,ÈªL/�����]�,�����,

�������¾m�¯L¸½±�r¦¾r/K�Kq�oL/�±K�M´/_³�,�ªXl�ZgLP�qm�t×��³r��³�°/}³q��¶/O�¶/²�
µmq³?�qL®}��n±K��È²¾zgªL�È�,�����]�,�����,����ªO�,¢µmr®/}�UL®ªz�§LyqK�Kq�¯?�¶��³�n±K

®·�¶O¾©m�°¾WqK�¨¢krO�MLÈ��³�ULrh�sK½µqL/S�����L�K×�Kr/O�Kq�UL/P_K³�sK×��³�UL/`±
�oL�±K¡zÈ�¡Æ·�¶O��r~�¶¡µmr®}�eLP�VyK�V�n±K��krOÈ����sK¾�r/�L��¯L/¸�/}¾sKr×�,

����]�,�����,����¾O�¯L¾qL®×�L/·×�¡³� /c´�¡¬�O�³�r/�k¾qL®×�L/·×�Æ·�NP/y/¡�,V
��W¾µmKm�¨�O�qm� /}tS��y´W�¶`©L��³�¯Lqm�³�n±K¾qL®×�L/·×�Æ·�¶/O��r/~/¡�sK�V

�ULP_K³¡L�È½�VyK�µn}�µmr®}��KrOL²O½È�°}³q�,°��m´/}/¡r/�oL/�±K�¶½�sK�¯L®ª/z��
¶O�¶XP©K�-VyK�N_K³� }tS�rO�,£r�q´��M´_³�Uq´�×�¡L�È½�ª�´WÈ���,È®yL������,

�������� �
n�Kq�qL¾��°½K�n½LO�¶XP©K��Uq³r/��¶/¡�V/yK�È±L/s�L/W�q´/�h�¶gLOK�¶¡�V�r¥�r�±

��q�L/O�³�V/yK�Uq³r��m´_³�¯Ls�LW�q´�h�ML¢WqK�s´`�Kr½s�,n}LO�È�LO��,Uq³r/�
�Vz¾±�¯?�sK�n�O�×KrO�×s´`��,È®�����]�,������,������r�k�r¦½m�qL¾���¯L/qm�,×r½pS

�r[D�×L·³qKm�m´_³�LO�¾y�,×n�������,�����q´/K�rO�¨L¡��ªzW�¶O�¯n¾yq�sK�¨P��¯Lqm�,
�È¢}tS��,×sKr¾/}�«qL¢�������,�����r�k�³�{³q�wL/yK�rO�¯Lqm�LO�×r½pS�� 5È®½n/��×L/·

VyK��´²®��¶/O�,wLyK�°½K�rO��×q³r/��×³�UqL/zk�¯Kr/P_�,¯oK�sK�qL/®¾O��´/_q�¨¾©m
�LO�³�È¢}tS�qmL¡�¬¾®�W�LO�¶¡�ÈWq´��qm�Kp©�-VyK�³�,qL/®¾O��OL/y�¯oK�sK��´/_q�m´/_

�V/}Kn¸O�UqKs³�,UqL/zk�mKr/½K�³�¨¢~�s³rO�Uq´��qm�,n}LO�×q³r��¯Lqm�«L`±K
¶O�n½LO�mr¾¥�µn¸��rO�Kq�UqLzk�¯KrP_�V©³m�sK�È¥n²½L®±�� �

µn/²½?�mL/`½K�Z/�LO�Uq³r��n�´�qm�V©³m�V¾©´Jz�È¸¾_´W�V½L�¡��×Kr/O�×r¦±

http://www.jf.isca.ac.ir
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�¯KqL®¾O�VÆy�¶O�n¸�X�¶¡�µn}�¯L¢}tS�V¾©´J/z�xg�V½´�W�Z�LO�¬¸�°½K�³�n²}LO
È�¶�L_�qm�¯L¢}tS�È�ÆkK�mmr¥��¶O�� /}tS�UKqLzk�§LP��qm�V©³m�V¾©´Jz�ÈWqLP�

È�¶/�L_�¶/O� }tS�¶¡�VyK�ÈX��²�×KsLOL�,Uq³r��Uq´��qm�n±L/yq���n/¾¡BW�n/½LO
³�qr��r�²�sK�L¸²W�n½LP±�Kq�È±n�V¾©´Jz�¶¡�m´®±�����¶¢ªO�,m´®±�µn·L~È��Kq�¯?�¯K´/W

mr¡�VOL[��L�X±K�rO�¶¾¢W�LO��� �
�µn�L��wLyK�rO�°¾²d®·�¬²/�©K�¶/¾ª���¬²/�©K�¶©�°��¯L/qm�sK�È±L/z¡�¶/c�n/½m�n/½LO�,

È���X²�s´z©m�¯L¢}tS��n±´}��,È±L/}L¡��½r}�������,������L/¸±?�sK�È/¢½�V/©³m�0L����¶¡
VyK��_�Kq�¯?�,m´}�mqK³�qL®¾O�¶O�ÈWqLzk�¶¡�ÈWq´��qm�n½LO�Kp©n/½L®±�¯KrP���,°¾/²d®·

�qm�UqL/zk�È/©³�,mmr/¥rO�¶/�L_�«L/®W�¶/O� /}tS�V/��²�¶¡�VyK�q³m�¶O�V©Kn��sK
m´/}�¨¾®hW�È¢}tS�¶�L_�rO�×q³r��¯Lqm�Uq´����È±n/�V¾©´J/z�,m´/_³�°/½K�L/O

¨OL��qL®¾O�UqLzk�¯KrP_�×KrO�V©³m�VyK�¨BW��� �
Vz¾O�¨�K�wLyK�rO�¬~c�n²y�³�ÈyLyK�¯´±L��¬¸±³�Vz¾O�sKn±K��VÆ/y�r/O��g�,¶©Ly

VP�Kr�³��V/©³m�Èª/�K��½L/�³�sK�³�µn/}�¶XkL²}�V¾®yq�¶O�¯L¦®·�×KrO�È¢}tS�×L·
VyK�µn½mr¥�M´zh��¯LXyqL®¾O�LO�¯L¢}tS�mKmqKr��È�r��sK��VyK�qL¡�¯´±L��§´®~�L·

�µmL//�wL//yK�r//O�³������¯Kr//P_�§´J//z�n²X//z·�qL//¡�¯´±L//��§´®//~�¶//¡�È±L//½Lr�qL¡�«
µn}�ÈWKqLzk�¶¡�n±K��L/½�qL/¡�«L/`±K�°¾g�qm�¯L±?�¯Kr¥qL¡�L½�³�×qKmK�¯L²¡qL¡��r��sK

¶O��V//yK�µn//}�mqK³�¯?�VP//yL²���µmL//�§³K�n//²O��//~W�¯´±L//�¾¢//}tS�«L//�±�¯LsL//y�¨¢�È
K�ÈÆyK�×q´¸®_½È�qL�}K�,V©³m�r�±r½s�¯Kr���hW�V¸_�qm�{ÆW�¶¡�mqKm�/~lO¾�¯n

{sqK�¶O�©L��×L·¾�qm�ÈÆyK�¶¡ª¾}tS�q´K�¶¢K�sK�,ÈVyK�¯LsLy��Kn·���È/krO�0L�L/�
È�V/¾©L���V/©³m�r�±r½s�³�È�L®X_K�°¾LW�¯LsLy�r�±r½s�0L®¾�Xz�¯L¢}tS�n/²½L®±���Kp/©

¶O�UqLzk�¯KrP_�«n��³�×qL¡��OK³q�¨¾©m��¶/O�V/©³m�V¾©´Jz�ULKt©K�sK� }tS�r¾��W
È//�qL®//}�m³q���m´//_³�L//O��OL//y�¯oK�sK�n//�O��´//_q��r//��qm� //}tS�UqL//zk�¯Kr//P_
�Uq³r�¶/O�/yq�×L²�¾«n/��³�V/yK�r/WÅK³���L/²�¶/O�V/©³m�¯n���/���V/Kr��VkKmrS

¶�r���È½´_¡µLW´�©L/g�qm�,VyK�UnÈ�/¡K�¶/½«n/��°��¶/O�r/`²�Un/sKqm�qm�VkKmrS
LX±��´�³½s�^½�n}�n·K´k�×qLP±L¡t·�¶½¶²�®hW�V/©³m�¶/O�Kq�È/X�¦²·�×L·/¾È/�¨�¡�³�n/²
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~�LO�Kq�V©³m¢�n¸�X�¯Lqm�qmL¡�LO�¶¸_K´�qm�¨È�¶_K´�msLy���UqLzk�VkKmrS�Kp©
O�sK�¨�Lg�µn}mqK³�ULn��r[K�rO¾×qL®�er��³�×rz4�×L·�K³�×L·¡z¾/yL²¾K�qm�È±´/½�°

¶Xym�È�×L_�×n²O�¥/¾Èª/�K�³�mr�¶/O��Æ/�°½rW��L/±L®·�V¾©´J/z�°/½K�×qKr/�rO�V¸_
V/yK��L/�±K�V/½L�q�³�V©Kn/��×Kr/_K�,È�L/®X_K�°¾BW�×qKr�rO��K¾²D/®©Kr¾°ņ��qm

¯Lr��È�rX}K� ©L�¶O�m´k�Lr�½n����,×q?¡ª¾±�¶¾×n/²sL��]Kr/k�r/O�«mr/�^IK´/g�³�L·
ª®¢®hW�V/¾È�¨�m´/}���B/W�L/O��L/PWqK�qm¾±�°/¾È�¯L/qm�¶/O�sL�D�«L/®W�¯K´/W/½�UKn
o¡K�qm�µn}r½¶O�Kq�|lO�°�´h±×�³BW½B/W�M´/_³�r/O�¨¾g��r/��sK�°¢�ÈÆ/yK�V/´

Vz±Km��È�r�±�¶O��×mqK´�qm�nyq¡P��¶¾O�N�¶Or`WL¡L�q�LO�¶½XgK�V¾��L¡�UqmLP�¨L
È�ÈgKr_�¨®��¶O�L®±½K�sK�³�n½O�¶O�µKq�°¾È�mqK³�UqL/zk�³�V/gKr_�qL/®�?/½�¯´/c�,n

P�¾m�,V/yK�µm´/®±�«Kn�K�¶`©L��M´_�³�³�¯LzgK�µn�L��MLO�sK�N/½O�sK�n/½LO�¶¾V��§L/®©K
m´}�VkKmrS��� �

¶`¾X±��×r¾¥��
���MLX//}�ÈO�³�È¥ms�¯´±L��È//¦Or`W��¶//²¾s�qm�qKp//¥�V¾©´J//z�,qL//®¾O�¯oK�³� //}tS

«L¸OK�VyK�µmq³?�m´_³�¶O�¯´±L��°½³nW�qm�Kq�È½L·�� �
���¯´±L��«n��³�¯oK�¶O�Kq�¶_´W�«L®W�qKp¥���´/_q�µqL/Oqm�³�µmKm��L/�XkK�qL/®¾O�¯oK

VyK�V¡Ly�¯Lqm�qm��OLy�¯oK�sK�qL®¾O�� �
���Lg�,�¾�hW�°½K�µL¦±�sK�sK��´/_q�qm��kÅL/O�,¯L/qm�¶ªgr�qm�qL®¾O�µmKqK� 5V¾®¡

¶O�È½KnXOK�¯oK�¨OL�r¾��³�×q³r��,¶�OKq�°¾�r��sK�È¢½�¯K´²��È�r�±�¶O�Nªy�nyq�� �
���«n���Z/�LO�,qL/®¾O��/y´W��OL/y�¯oK�sK��´/_q�Uq´��qm�¯Lqm�sK� }tS��L²XK

VyK� }tS��y´W�qL®¾O�UqLzk�¯KrP_�È��³�¬¢g�³�¯L®��È�¾ª¢W�¬¢g�� �
���� 6mq�×KrO�¯L¢}tS�V¾©´Jz�¶O�m´k�sK�¯L®��È/�ÆkK�V¾©´J/z�,¶IqKm�¶¸P}�m´_³

«sÅ�³� }tS�«n/��³�qL®¾O�³� }tS�°¾O�mKmqKr��¯m´O��,¯L/qm�sK�qL/®¾O�¯oK��´/_q�§´P�
µm´®±�µqL}K�n±K�� �

���¶O�mL²XyK�LO�, }tS�¯L®��¶O�¯ÆIL���,¶/IqKm�¶¸P/}�mq�,MLh/�XyK�,V/½´©³K�wL/¾�
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�×qL//Xlm´k�¨/�K�mK´//�³�����³�����,È±n/�¯´±L//�V¾©´J//z��Uq´//��qm�Kq� //}tS
È�L_rOLS��OLy�¯oK�sK�qL®¾O��´_q�n²±Km�� �

���¬¢gqm� à¶½r�±�N����¶/O�È�ªW�³� }tS��y´W�qL®¾O�×L��K�qm��r�W�×KrO�¯m´O
VOL[�,§L�qm��r�W�Vz¾±���µmL�«³m��}�LO� }tS�V¾©´Jz�Kp©�������Vz¾±��P�²�«

�W�³�§L�rO�n½�ULP[K�LO�rOKrO�,¯Lqm�qm� }tS��r�¯nO��Vz¾±�r¾��� �
���È�r�±�¶O��¶/��K³�sK�¶/X�r¥rO�¶/c�,qL/®¾O�³� /}tS�°¾/O�È�´/�g�V/¾·L�¶/¡�nyq

�L�½K�L½�n���,È�´�g�¨®��,È�´�g�È�qL®¾O�,n}LO�¯m´O��sK�¯L/qm�sK�¶/ªgr�r/·�qm�n±K´W
n½L®±��´_q�¯oK�� �

����¶�OKq�¶¡�VyK�n�X��µn±qL¦±�¶/±�È/©³�,V/yK�VOL¾±��´±�sK� }tS�³�qL®¾O�È�´�g
�°/y�V©´¸¡�¨\�Èª¾©m�r·�¶O�¶¡��r�W�L½���g�qm�¶OL²XyK�¶¢ªO�-V©L¡³�x²_�sK�VOL¾±

³���¨OL��,�VyK��´_q�� �
�����³�Uq³r//��«n//��m´//_³�L//O�,qL//®¾O��//y´W�È½Kn//XOK�¯oK�sK��´//_q�Uq´//��qm
«n��r��qm�³�srh� }tS�V¾©´Jz�,¯Lqm�sK� }tS��L²XK�sK�n/�O�¯L/qm�Uq³r���

VyK�V©³m�LO�qL®¾O�UqLzk�¯KrP_�,È½KnXOK�¯oK�� �
� �
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�OL²�Vyr¸����
��¬½r¡�¯?r��� �
�� °OK�n®h�°O�n®gK�,Èªg�n¸������������ƠƄťũƹŤ�ŧǅƃƾƹŤ��¬���Æ/yK�UKqL/~X±K�rX�mÈ��µs´/g

®ª�¾¬��¶� 

�� Èª�n®h�,Èª¾OmqK����������ɒƅƮɕȕ�ƯǈƲź��¯Kr¸W��¯Kr¸W�µL¦~±Km�UKqL~X±K� 

�� ±L¸��KÈy�,¾´OKn�°zh©K����������ƊǇɕŪťŷǂƹŤ�ūƺ���¬���r¸�¶±LlSLc�� �
�� y�,ÈLK¾°zgn����������ǁƁƽ�ƯǈƲźͳ��¯Kr¸W��ÆyK�UKqL~X±K¾¶� 

�� °¾Kn®h�°O�È�Wr�,×qL�±K�����������ūɕǆƲƭ�ƸŢťƊƄ��¬���ÈÆyÃK�r¢�©K��®`� 

�� Èª�n®h�,×n¾g´W�����������ǄǅťƲƮƹŤ�ŸťũƓƽ�ŬŤƅɔƅƲŮ��¯Kr¸W��PX¢×q³Kn©K�º� 

�� L�qn®gK�,Èª¡´W����������¯oK�È�´�g�mL¸±�LO�È±oK�m´���U³L�W��ƍǅǇȊǫ��ƯǈƨƲź�Ǉ�ǄƨƲƭ�ɒťǅ
ͳƽʮƊŤ�,��������,��-��� 

�� ¯Kr¦~·³vS�sK�È�®_�����������ͳǆƲƭ�ŬťźʮƛƒŤ��r�L±��/y¾®/}L·�m´®hnÈ�×m³r·L/}���
¬���ÆyK�¶����qL�®©K¹rIKm�¶zyDÈ� 

�� �®_È�¯Kr¦~·³vS�sK�����������ǂǅƅƭƸǅŤ�ŧǅƃƨƽ�ưŨťƛƽ�ǄƲƭ�ȡ�ŭƨɕŨń��r�L/±��/y¾�m´®hn
®}L·È�×m³r·L}���¬���¨·K�N·p�rO�ÈÆyK�¶����qL�®©K¹rIKm�¶zyD�V¾Oń� 

��� �®_È�¯L�©D�sK����������ƸǅŤ�ǄƲƭ�Ǆƺŷƽ�Ũɕŭń��r�L±��y¾®}L·�m´®hnÈ�×m³r·L}���¬/���
ÆyK�¶����qL�®©K¹rIKm�¶zyDÈ� 

��� mK´_n®h�,ÈªL��È²¾zg�����������ŸťůƮƽ�ǄƽŤƅƹŤ��¬���§?�¶zyD�V¾P©Kń� 

��� eLX�©KnP�r¾�,È�Kr�È²¾zg�����������ǄɕǆƲƮƹŤ�ǀɔǇťǂƣƹŤ��¬���Æ/yK�UKqL~X±K�rX�mÈ��µs´/g
®ª�¾¬��¶� 

��� n®hn¾y�,È²¾zg�����������ǄɕǆƲƮƹŤ�ƁƢŤǈƱ��U³r¾O��L�q�«LK�¶zyDņ� 

��� zg¾²È�zg�,mKv±¾ª�²È����������ƹǈţƋƽɕǁƁƽ�ŭͳ��¯Kr¸W��V®y�UKqL~X±K� 

��� V®¢g�m´®h�,L¾±����������ǄɕƽťƽŤ�ǄƲƭ�Ƅƀ�ͳǁƁƽ�ŭɕƹǈţƋƽ��¬/����¤/²·r��³�«´/ª��µL¦/~·³vS
ÈÆyK� 

��� ªgÈy� Þ6ÉKnP��°O�mKn��,¾q´×�����������ƲǂůƹŤɕ΄ŢŤƅƹŤ�Ź��¬���?�UKqL~X±K½V�~�r� Þ6ÉKÈ��`±È� 

��� �y�°O�¯K´~±�,×r¾®g¾n������������ŗŤǇƀǇ�ƻǈƺƣƹŤ�ƉƾƎȕƹŤ�ǀƽ�ŦƅƣƹŤ�ƻʮƻǈƺ��U³r/¾O��qKm�
�©K¢r�L�®©K�r� 

http://www.jf.isca.ac.ir
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��� y�,È²¾®k¾e³qn�� Þ6ÉK����������ɓɔŤǈůƭ�ǄƲƭ��¬���¬��¶¾®ª��µs´g�°¾yqn�¶�L_� 

��� y�,È²¾®k¾e³qn�� Þ6ÉK����������ơɕũƹŤ��¬���È²¾®k�«LK�qL[?�r~±�³�¬¾�²W�¶zyDŃ� 

��� n®gKn¾//y�,×qL//z±K´k����������΄ƭťƨƨǂƹŤ�ƅƨƨƓůſƽ�ŸƅƨƨƎ�ͳƨƨƭ�ȓƄŤƁƨƨƾƹŤ�΄ƽťƨƨŶ��¬//����¶//zyD
¯L¾ª¾�L®yK� 

��� ª��,Knl·mÈ�K¡rP����������ŭƧƹ�Ǆƽťǁ��¯Kr¸W��V®y�UKqL~X±K�� 

��� §mL��,È±Ll½qLy����������¯Lqm�¶O�qL®¾O�V�©Ll�Uq´��qm� }tS�¶�¾�³���¶L²ª/���ǄƨƲƭ
ͳƎƇǫ�,���������,��-��� 

��� N¾PgÆ�,È±L}L¡��½r}�����������ΈƹťƋƾƹŤ�ƸɕǆƋŮ��¬���¶¾ª®©K�ºPX¢� 

��� ×n¸�,×n¾¸}����������ͳǁƁƽ�ƯǈƲź��¯Kr¸W��~X±K¯Kr¸W�µL¦~±Km�UKqL�� 

��� ×n¸�,×n¾¸}����������ŬŤƁǆƣŮ�Ǉ�ťǅƀŤƀƄŤƅƱ�ƷǈƒŤ��¯Kr¸W��¯Kr¸W�µL¦~±Km�UKqL~X±K�� 

��� zg¾²È�}¾sKr×y�,¾n®hn�����������ŞɔƹŤ�ŧƹťƛƹŤ�ƷťƓͳ�ƾƹŤŧƨƊť��¬/����°¾/yqn�¶/�L_
¬��¶¾®ª��µs´g� 

��� ®g�,Èh©L�¾L�qn����������©´Jz�¶�©L�¾±n/�VÈ�K��´/�g�qm�¯KqLX/yrS/½¶/z±Kr��³�¯Kr��
ƸƓƭ�ƎƇǫ�ƯǈƲź�Ǆƽťǁͳ�Ő���������,��-��� 

��� Èª��,È½L������������ͳƱǈƲź�ŬʭťƲƽ��¯Kr¸W��¯Kr¸W�µL¦~±Km�UKqL~X±K� 

��� r·L�×Pg�,¾N�� Þ6ÉK�����������ǁƁƨƽ�ƯǈƲźͳ��¬/���Æ/yK�UKqL/~X±K�r/X�mÈ��¶/�L_�¶/O�¶X/zOK³
yqn¾®ª��µs´g�°¾¬��¶� 

��� ªL�Ès�,½°�n©K½ª��°O�°È�����������ƹťƋƽƻʮƊʭŤ�ơɔŤƅƎ�ŸƅƎ�ͳƭ�ƻťǆƭʭŤ�Έ��¬/�����qL/�®©K
ÆyÃK¾¶� 

��� ªL//�Ès�,½°�n//©K½°O�°�//ª�È�����������ǄɕƲƨƨƏƽƁƹŤ�ūƨƨƣƾƺƹŤ�ŸƅƨƨƎ�ͳƨƨƭ�ūƨƨɕǆũƹŤ�ūƨƨƖǇƅƹŤ��¯Kr//¸W��
¡MLX�}³r�È�q³Km×� 

��� m´®h�,¯L®gr©KnP������������ǆƲƮƹŤ�ƜťƨƮƹʩŤ�Ǉ�ŬťŻƺƛƓƾƹŤ�ƼŷƣƽƨɕǄ��U³r/¾O���UKqL/~X±K
YKrX©K� 

��� ªg�¶Æ�È�°O�°zg�,½nyK��y´×����������ťǆƲƮƹŤ�ŪƅȕƃŮ��¬���§?�¶zyD�P©K¾Vń 

��� ¬ª��°¾zg�°O�Èª��,×n¸©K�����������ͳƗŮƅƾƹŤ�ƬɔƅƏƹŤ�ƸŢťƊƄ��¬���r¢©K�¯?r�©KqKm½¬� 

��� O?�¨�L�ÈOK�°O�°zg�,È��N©L�½�y´È�����������ȕƆǈƨƽƅƹŤ�ƬƏ��¬���ÆyK�UKqL~X±K�rX�mÈ�
®ª��µs´g¾¬��¶� 
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��� n®h�,È²IL�������������ƭ�ƘǈƋũƾƹŤͳ�ŪƅƒťƣƾƹŤ�ƸŢťƋƾƹŤ�ǄƲƭ��ūɕũƛƹŤ�ƸŢťƋƾƹŤ��¬/����¶/���t/¡r
qL¸�ÁK�º®IÁKń�� �

��� Èª�n®h�,È®yL�����������ƿťƽƄƀ�ǄƲƭ��¬���qL¸�K�¶®IK�È¸���t¡rń� 

��� °zgn®h�,×r½n�����������ơɕũƹŤ��¯Kr¸W��È²¾®k�«LK�UKqL~X±K�r~±�t¡r� 

��� zg¾²È�®��È±Lg³qÈy�,¾�mL�n�����������ƯƀťƓƹŤ�ƻťƽʭŤ�ǄƲƭņ��¬���©K�qKm¢MLX���¶yqn
�mL��«LKņ� 

��� ¡s´WL½r�L±�,¯L����������ƀŤƀƄŤƅƱ�ƆŤ�ŴƄťž�ŬťƽŤƇƹŤ��¯Kr¸W��¯Kr¸W�µL¦~±Km�UKqL~X±K� 

��� ²©¢±KrÈ¨�L��,����������źŤƎƇǫ�ƻťŨ�Ǉ�ƿťɕƿŤƄťƾ��¬���r¡¸���tÈ�qL¸�K�¶®IKń� 

��� n®h�,×m³r¦²©ƅƮƣŶ����������ƯǈƲź�ɒȉǈƹǈǂɕƽƅŮ��¯Kr¸W��°ly�^²¥�UKqL~X±K� 

��� ��?n®h�,È²zh����������ūɕũƚ�ƸŢťƋƽǇ�ǄƲƮƹŤ��¬���MLX¡�¯LXy´O� 

��� ªg���hÈ°zg�°O�r��_�,�����������ƻʮƊʭŤ�΄ŢŤƅƎ��¬����L®yK�¶zyD¾ª¾¯L� 

��� y�,mLKm���h¾���nÈ�����������ǄƲƭ�ƁƢŤǈƱ��¬���r¡ÆyK�«´ª��r~±�tÈ� 

��� y�,mLKm���h¾���nÈ�������{���ƎƇǫ�ǄƲƭͳ��¯Kr¸W���UKqL~X±K�´�gÈ� 

��� °½n©K�§Æ_�,È±n����������ͳǁƁƽ�ƯǈƲź��¯Kr¸W��¶¾IL���µ´��UKqL~X±K� 

��� eLX�©KnP�r¾�,È�Kr�����������ǀɔǇťǂƣƹŤ��¬���¬��¶¾®ª��µs´g�°¾yqn�¶�L_� 
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��� n®h�,×mq´²`O�×´y´����������ǄɕǆƲƭ�ƁƢŤǈƱ��¯Kr¸W���²W�¶zyD¾®k�«LK�qL[?�r~±�³�¬¾È²Ń�� 

��� °¾zgn®h�,È²¾IL±�����������ǄɕǆƲƮƹŤ�ƸŢťƊƅƹŤ��¬���L�q�«LK�ÈÆyK�¶zy´ņ� 

��� �`±È°zgn®h�,�����������ƹŤ�ƅǅŤǈŶƨƨƭ�ƻʮͳ�ƻʮƨƊʫŤ�΄ŢŤƅƨƎ�ŸƅƨƎ��U³r/¾O��gE�qKm/¾�>L
ÈOr�©K�YKrX©K� 

��� q´±×,�¾Ksr�zg¾°������������ƸŢťƊǈƹŤ�ȓƄƁůƋƽ��¬���§?�¶zyD�P©K¾Vń� 

��� f©L��n®h�,×n¾©³����������ƹǈţƋƽɕ�ŭɕȕƅƮɒ��¯Kr¸W��¯Kr¸W�µL¦~±Km�UKqL~X±K�� �

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


ʼʳ˨ ˨

� �
 

www.jf.isca.ac.ir 

�³�
V
z¾

O�§
Ly

¬X
~·

�µq
L®
}�
,

«´
y

��
�È
SL¾
S

�����,
t¾
½LS

�
��
��

��

References 

* The Holy Quran. 

1. Mohaghegh Damad, S. M. (1389 AP). Medical jurisprudence. Tehran: Legal 

Publications. [In Persian] 

2. A group of authors. (1388 AP). Journal of Jurisprudence of Ahl al-Bayt. (Su-

pervisor: S. M. Hashemi Shahroudi). Qom: The Institute for Encyclopedia of 

Islamic Jurisprudence. 

3. A group of researchers. (1426 AH). Culture of jurisprudence according to the 

religion of Ahl al-Bayt. (Supervisor: S. M. Hashemi Shahroudi). Qom: Encyc-

lopedia of Islamic jurisprudence on the religion of Ahl al-Bayt. [In Arabic] 

4. A group of researchers. (1426 AH). Jurisprudential Terms (Supervisor: S. M. 

Hashemi Shahroudi). Qom: The Institute for Encyclopedia of Islamic Jurispru-

dence. [In Arabic] 

5. Abdul Rahman, M. (1414 AH). Dictionary of jurisprudential terms and words. 

Beirut: Al-Torath Publications. [In Arabic] 

6. Alam al-Huda, A. (1405 AH). Rasael Al-Sharif Al-Murtadha. Qom: Dar al-

Quran al-Karim. [In Arabic] 

7. Allameh Heli, H. (1388 AP). Tadkirah al-Foqaha. Qom: Alulbayt Institute. [In 

Persian] 

8. Ameli, Z. (1410 AH). Al-Rawdah Al-Bahiyya fi Sharh al-Lom'ah al-

Dameshqiyah. Tehran: Davari Bookstore. [In Arabic] 

9. Ameli, Z. (1413 AH). Masalak al-Afham fi Sharh Sharia al-Islam. Qom: Al-

Ma'arif al-Islamiyah. [In Arabic] 

10. Ansari, M. (1414 AH). Rasa'il Fiqhiyah. Qom: Majma' al-Fikr al-Islami. [In 

Arabic] 
11. Ardabili, M. A. (1390 AP). Criminal rights. Tehran: University of Tehran 

Press. [In Persian] 

12. Dehkhoda, A. A. (1376 AP). Dictionary. Tehran: Samt Publications. [In Per-

sian] 

13. Emami, S. H. (1388 AP). Civil rights. Tehran: Islamiyah Publications. [In 

Persian] 

14. Esfahani, S. (1393 AP). Wasilah al-Nijah. Qom: Mehr Printing House. [In 

Persian] 

15. Fadhil Abi, H. (1417 AH). Kashf al-Romouz. Qom: Qom Seminary Islamic 

Publications Office. [In Arabic] 

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


ʼʴ˨ ˨

 

www.jf.isca.ac.ir 

 
}t
S�V

¾©´
Jz
�q
L¢
±K�³
�U
LP[
K�µq

L¦
±K�q
m�q
L®¾
O��

OLy
�̄
oK�
sK��

´_
q�r
¾[B
W

 

16. Hekmatonia, M. (1386 AP). Civil liability in Imamiyah jurisprudence. Qom: 

Islamic Sciences and Culture Academy. [In Persian] 

17. Heli, M. (1404 AH). Al-Tanqih Al-Ra'i. Qom: Ayatollah Marashi Najafi Pub-

lications. [In Arabic] 

18. Hosseini Ameli, M. J. (1417 AH). Miftah al-Kiramah. Qom: Alulbayt 

Institute. [In Arabic] 
19. Hosseini Maraghi, M. A. (1417 AH). al-Anawin al-Fiqhiyah. Qom: Qom Se-

minary Islamic Publications Office. [In Arabic] 

20. Hosseini Nejad, H. Q. (1395 AP). Civil liability. Tehran: Samat Publications. 

[In Persian] 
21. Hosseini Rouhani Qomi, S. S. (1412 AH). Fiqh of Imam Sadiq. Qom: Dar Al-

Kitab - Imam Sadegh School. [In Arabic] 

22. Hosseini Shirazi, S. M. (1418 AH). Isal al-Talib ila al-Makasib. Qom: Qom 

Seminary Teachers Association. 
23. Hosseini, S. M. (1413 AH). Qawa'id al-Fiqhiyah. Beirut: Imam Reza 

Institute. [In Arabic] 
24. Humairi, N. (1420 AH). Shams al-Olum va Dawa' Kalam al-Arab min al-

Kaloum. Beirut: Dar al-Fikr al-Mu'asir. [In Arabic] 

25. Ibn Fahad Heli, A. (1407 AH). al-Madhab al-Bari'. Qom: Qom Seminary 

Islamic Publications Office. [In Arabic] 

26. Katozian, N. (1387 AP). Non-contractual requirements. Tehran: University of 

Tehran Press. [In Persian] 

27. Khansari, S. A. (1355 AP). Jame' al-Madarik fi Sharh Mukhtasar al-Nafi'. 

Qom: Esmaeilian Institute. [In Persian] 

28. Khomeini, S. R. (1381 AP). Fatwa jurisprudence. Qom: Qom Seminary 

Teachers Association. [In Persian] 

29. Khomeini, S. R. (1392 AP). al-Bay'. Qom: The Institute for Preparation and 

Publications of Imam Khomeini's Works. [In Persian] 
30. Langroudi, M. J. (1370 AP). Legal terminology. Tehran: Ganj Sokhan Publi-

cations. [In Persian] 

31. Lankarani, F. (1385 AP). Rulings of physicians and patients. Qom: The juri-

sprudential center of the pure Imams. [In Persian] 

32. Madani, J. (1390 AP). Civil Rights. Tehran: Judiciary Publications. [In Per-

sian] 

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


ʼʵ˨ ˨

� �
 

www.jf.isca.ac.ir 

�³�
V
z¾

O�§
Ly

¬X
~·

�µq
L®
}�
,

«´
y

��
�È
SL¾
S

�����,
t¾
½LS

�
��
��

��

33. Makarem Shirazi, N. (1385 AP). Encyclopedia of Contemporary Jurispru-

dence. Qom: Imam Ali Ibn Abi Talib School. [In Persian] 

34. Makarem Shirazi, N. (1427 AH). New Religious Questions. Qom: Imam Ali 

Ibn Abi Talib School Publications. [In Arabic] 

35. Makarem Shirazi, N. (1429 AH). Medical rules. Qom: Amir al-Mo'menin 

School Publications. [In Arabic] 

36. Ma'loof, L. (2000). Al-Munjid fi al-Loqat al-Arabi. Beirut: Dar Al-Mashreq. 

37. Maraghi, M. A. (1417 AH). al-Anawin. Qom: Qom Seminary Teachers Asso-

ciation. [In Arabic] 
38. Moein, M. (1381 AP). Dictionary. Tehran: Amirkabir Publications. [In Per-

sian] 

39. Mohaghegh Damad, S. M. (1381 AH). Rules of jurisprudence. Qom: Islamic 

Sciences Publishing Center. [In Arabic] 

40. Mohaqeq Heli, J. (1408 AH). Shara'e al-Islam. Qom: Esmaeilian Institute. [In 

Arabic] 

41. Mohseni, M. A. (1382 AP). Jurisprudence and medical issues. Qom: Bustan 

Kitab. [In Persian] 

42. Mousavi Bojnourdi, M. (1379 AP). Rules of jurisprudence. Tehran: The Insti-

tute for Preparation and Publications of Imam Khomeini's Works. [In Persian] 

43. Naeini, M. H. (1421 AH). al-Rasa'il al-Fiqhiyah. Qom: Islamic Institute of 

Imam Reza. [In Arabic] 

44. Najafi, M. H. (1404 AH). Jawahir al-Kalam fi Sharh Shara'e al-Islam. Bei-

rut: Dar Ihya al-Toras al-Arabi. [In Arabic] 

45. Nouri, M. H. (1408 AH). Mustadrak al-Wasa'il. Qom: Alulbayt Institute. [In 

Arabic] 
46. Qadiri, M. H. (1997). al-Bay'. Tehran: Imam Khomeini Publishing Center. 
47. Qaeni, M. (1424 AH). al-Mabsut fi Fiqh al-Masa'il al-Mu'asirah. Qom: The 

Jurisprudential Center of the Pure Imams. [In Arabic] 
48. Qasemi, M. A. (1395 AP). Jurisprudence of treatment. Qom: Jurisprudential 

Center of the Pure Imams. [In Persian] 

49. Safaei, A. (1389 AP). Legal Articles. Tehran: University of Tehran Press. [In 

Persian] 

50. Salehi, H. R. (1392 AP). A Study of Nurses' Civil Liability in Iranian and 

French Law. Journal of Medical Law, 7(26), pp. 65-92. [In Persian] 

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


ʼʶ˨ ˨

 

www.jf.isca.ac.ir 

 
}t
S�V

¾©´
Jz
�q
L¢
±K�³
�U
LP[
K�µq

L¦
±K�q
m�q
L®¾
O��

OLy
�̄
oK�
sK��

´_
q�r
¾[B
W

 

51. Sarikhani, A. (1392 AP). The duty of the physician in case of the patient ob-

jection to treatment. Journal of Medical Jurisprudence, 5(17), pp. 12-35. [In 

Persian] 

52. Shahidi, M. (1357 AP). Civil Rights. Tehran: University of Tehran Press. [In 

Persian] 

53. Shahidi, M. (1391 AP). Principles of contracts and obligations. Tehran: Uni-

versity of Tehran Press. [In Persian] 

54. Sharif Kashani, M. (1404 AH). Tashil Masalik. Qom: Maktabah al-Miliyah. 

[In Arabic] 

55. Taheri, H. (1418 AH). Civil rights. Qom: Islamic Publications Office affi-

liated with the Qom Seminary Teachers Association. [In Arabic] 

56. Tavakoli, A. R. (1389 AP). The difference between licensing contracts and 

licensing legal entities. Journal of Research in Islamic jurisprudence and law, 

3(5), pp. 65-79. [In Persian] 

57. Tohidi, M. A. (1418 AH). Taqrirat Mesbah al-Fiqh. Tehran: Al-Dawari 

School. [In Arabic] 

58. Walidi, M. S. (1394 AP). Criminal liability. Tehran: University of Tehran 

Press. [In Persian] 

� �
� �

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


 

www.jf.isca.ac.ir��

� �
Research Article 

An Examination of the Reason Studies of Specific Qur'anic Arguments and 
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Abstract 

The issue of holy shrines of the Ahl al-Bayt is one of the pillars and symbols 
of the religiosity of the followers of the Imamiyah denomination. Some 
sacred shrines, such as the holy shrine of Imam Hussein (pbuh), are prac-
tically the symbol of the Imamiyah denomination among Islamic denomi-
nations. However, the establishment of holy shrines has long been one of 
the challenges between the Imamiyah and the opponents. Opponents and 
proponents, in addition to general jurisprudential arguments, such as the 
reason for commemoration of religious events and places on the agreeing 
side, and the reason for heresy on the opposing side, also rely on specific 
Qur'anic and narrative arguments. This paper deals only with specific ar-
guments on the subject of tombs building, and does not aim to focus on 
comprehensive examination of all the arguments and statements on the 
subject of tombs building in general, and on the subject of building of ho-
ly shrines in particular. One of the novelties of the paper is examining, 
deepening, and presenting a new account of the Qur'anic reason for setting 
up holy shrines, categorizing all the narrations on which the opponents 

                                                          � �
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rely, along with a comprehensive critique of their meaning and answering 
the objections. This research has been carried out with the method of con-
temporary jurisprudence so that its audience is both Imamiyah and non-
Imamiyah. The result indicates that not only the validity of specific 
Qur'anic arguments and the legitimacy of narrative arguments are proven, 
and but also the establishment of the holy shrines is desirable. 

Keywords 

Holy shrines, Tombs building, Seven Sleepers, The Qur'an, narratives. 
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ŦƲʦŹ�ŽŹ�ɋžȜƺſŞš��ǀ�ͤƺőžƪ�ƉŞŷ�ƽƲŹŝ�ͤƃŞƻƇ
ɌɍŝǀŽ�ƸŞŨƃő�ɌɍŞǤžš�Ɓźƫƶ�ɋŞƾ���

�¾y�ÈKr�� Þ6ÉK
�� �

V�L½qm�j½qLW����������� ��j½qLW{r½pS������������

µn¾¢c��
¯LXy?�¨·K�wn��×L·�UqL¸��³�V®���V¾Oń�°½m�×L·mL®±�³�¯L¡qK�sK�È¢½��¶/¾LK�N·p�¯K³r¾S�×qKm
VyK��¯LXy?�sK�ÈkrO�°¾zg�«LK�wn��¯LXy?�n²±L�,wn��×L·ņ��°¾/O�qm�¶/¾LK�N·p/��kL/}�0Æ®�

VyK�ÈÆyK�N·Kp��¯LXy?�È½LSrO�sLOr½m�sK�,§Lg�°½K�LO��×L·|©Lc�sK�È¢½�wn���¯L/�©Ll�L/O�¶/¾LK�×L·
VyK�µm´O���¨/¾©m�³�,�/�K´��r/��qm�rIL�/}�¬¾/��W�¨/¾©m�n/²±L�,«L��È¸���¶©mK�rO�µ³Æ��¯L��K´�³�¯L�©Ll

È� z®W�¬·�È½K³q�³�È±?r���Lk�¶©mK�¶O�,�©Ll��r��qm�V�nO�n²²¡���L/O��Lk�¶©mK�¶O�0L�r��¶©L��°½K
�q´P��rO�×L²O�È½LSrO�V¾�´�´È��q´/P��r/O�×L/²O�È½L/SrO��´�´�qm�§K´�K�³�¶©mK�¶®·��L_�ÈyqrO�³�msKmrS

¶O�¯LXy?�È½LSrO��´�´��´�k�³�,Èª¡�q´��VyK�¶X�r¦±��n·�Kq�wn��×L·���¶/IKqK�³��/¾®�W�,È±K´ksL/O
¯LXy?�È½LSrO�È±?r��¨¾©m�sK�n½n_�×r½r�W�¶Xym�,wn��×L·�� /z®W�¯?�¶/O�¯L�©Ll�¶¡�ÈWL½K³q�¶®·�×n²O

È�¡×q³?´±�sK�,UÅL¢}K�¶O�jyLS�³�L¸±?�V©Åm��L_�n�±�LO�µKr®·�,n²²�V/yK�¶/©L��×L/·���L/O�|·³v/S�°/½K
n/}LO�ÈLKr¾��³�ÈLK�sK�¬�K�,¯?�N�Ll�LW�VyK�µn}�¶IKqK�¯qL��¶���{³q���V/©Åm�UL/P[K�È½L/¸±�¶/`¾X±

¯LXy?�È½LSrO�V¾O´ª��¶¢ªO�,V¾�³r~�rO�È½K³q�³�È±?r���Lk�¶©mK��wn��×L·VyK�� �
µuK³n¾ª¡�L·��

¯LXy?�UL½K³q�,¯?r��,�¸¡�MLh�K�,q´P��rO�×L²O�,wn��×L·� 

                                                          � �
Î��°½K��,ÈÆ/yK�¤/²·r��³�«´/ª��µL¦/~·³vS��´/�g�³�¶���µn¢~·³vS�qm�È~·³vS�sK�¶X�r¥rO�¶©L�¶/O��«L±��,�´/�g

V¾©´Jz�¯LXy?�«L¢gK�³�L·�wn��×L·��VyK� 
Ï��qL¾~±Km�¯Kr½K�,¬��,ÈÆyK�¤²·r��³�«´ª��µL¦~·³vS�� ��sarrami.sayfollah@isca.ac.ir 

��¾y� ,ÈKr��� Þ6ÉK����������×r¦±sLO�qm�V©Åm�È/yL²}�¶/©mK��L/k�È/±?r��³�È/½K³q�È½L/SrO�¯LX/y?�×L·�wn/���
�È~·³vS�/�È®ª��¶L²ª��¶���,����������,�������� �Doi: 10.22081/jf.2021.59984.2222. 

http://www.jf.isca.ac.ir
mailto:���qL�~�Km��Kr�K�,���,ȭ�yK����r����������L�~��vS����sarrami.sayfollah@isca.ac.ir


ʼʺ˨ ˨

 

www.jf.isca.ac.ir 

V
©Åm

�qm
�×
r¦
±sL
O

�
È½
K³q
�³�
È±
?r
���

Lk
�¶©
mK�
Èy

L²}
�

¯L
Xy
?�È

½LS
rO

�
w
n�
�×

L·
 

¶n���
¯LXy?�¨·K�wn��×L·�UqL¸��³�V®���V¾Oń�°/½m�×L/·mL®±�³�¯L/¡qK�sK�È/¢½��×qKm

VyK�¶¾LK�N·p�¯K³r¾S���Èª�K�|²¡�,×q³LOKnk�³�n¾g´W�V½q´h�LO�¨y´W�³�UqL½s
°½m�¯LXy?�qm�×qKm�VyK�wn��×L·��¯Kq³m�qm�¯LX/y?�sK�È/krO�,r�L��³�rkBX�×L·��L·

¯LXy?�n²±L�°¾zg�«LK�wn��×L·ņ�L/�q�«LK�³ņ��,¨/y´W�³�UqL/½s�¨/h�r/O�µ³Æ/�
��N·p/�^½³r/W�³��¾ªPW�t¾±�³�V�L®_�×L·sL®±�n²±L�È�®_�UKmLP��Èª�K�t¡Kr�¶O� 0Æ®

µn?qm�n±K��µmr¡�V/�r��L/`¡�r/·�¬·�¯Kn±L��,¨OL���r��qm��×m´OL/±�³�N/½rlW�,n/±K
¯LXy?�µmKm�qKr/��m´/k�ULKn�K�°¾©³K�sK�Kq�wn��×L·�n/±K��¶/O��qL/X�q�°/½K�,j½qL/W�È·K´¥

V½t¡r�sK�|¾S�ÈXg�¯Kn±L���¯LX/y?�sK�È/krO�Èª�K�³�µmrXz¥�°X�L½��-V/yK�µmKm�iq�L·
°¾zg�«LK�wn��¯LXy?�N½rlWņ�¶O�¶/±´®±�È/yLP��×L/�ªk�sK�È/krO�V/ym��°/½K�sK�×K

�V/yK�Vym��,È±L¸�/�K�]r�©K´/OK�������,����ÈO�,×r/P��-�]�,L/W����,����,È/P·o�-����]�,������,

������´��¨//OL�W��r//��³m�qm��¶//©mK�V//©Åm�×L//�mK�,r¡p//©K�È½L//SrO�V¾�´//�´�L//O�È//¸��
¯LXy?�VyK�¨OL�X�×L·qLX�q�×L²P�,wn��×L·�� �

¶/O�r/�Lg�¶©L��¯LX/y?�È½L/SrO�µqL/Oqm�¶/©mK�³�§K´/�K�¶/®·�È/yqrO�³�er/��§LP±m��×L·
wn��Vz¾±���r��qL¡�°½K�×q³?´±�sK�r�±��,n/}�n·K´k�µqL}K�¯?�¶O�¶©L��°½K�qm�¶¡�×K

�VyK�µn}�«L`±K�×qL[?�qm��q���,°¾K�������/��,���-����,È±LhP/y�-������/��,���-������³
È®ª��¶©L��|½L`²¥�sK�¶XP©K�¯L®·�³�V/yK�r/WKr��qL¾zO�¬·�mqKn±LXyK�È~·³vS��¶/¡�¶/±´¥

È�¯L~±�¶©L��¯K´²��¶O�0L�r��,n·m�¶±Kq³?´±�È±K´ksLO�§LP±m��°/½K�È½K³q�³�È±?r��¶©mK�sK�×K
er��È¸���¶©mK�¶¢²½K�f¾�´W�-VyK��´�´�¨OL��L½�µn}�¯LX/y?�È½L/SrO�µqL/Oqm�er����×L·

m�qm�,wn��´��¨OL�W��r��³�V/yK�¬¾z�W�¨OL��¶Xym�³m�¶O�,r¡p©K���¶/©mK�³��L/k�¶/©mK
«L���¶©mK��Lk�¶©mK�sK�mKr��L/½�r/P��¶/c�,q´/P��r/O�L²O�È½LSrO��´�k�L¸±?�qm�¶¡�VyK�×K

«L±�È±Lz¡�L½�x¡�q´P��µmrO�V/yK�¨/¾©m��´�´�,q´P���ª��¶c�³�,¨¾©m�qm�µn}���sK�mKr/
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¶O�Kq�È�«L`±K��r}�³�r�¡�,V�nO�LO�µsqLP�«L±��n²·m���,¬½r¡�¯?r��¶O�§ÅnXyK�LO�L`²½K�qm

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


ʼʼ˨ ˨

 

www.jf.isca.ac.ir 

V
©Åm

�qm
�×
r¦
±sL
O

�
È½
K³q
�³�
È±
?r
���

Lk
�¶©
mK�
Èy

L²}
�

¯L
Xy
?�È

½LS
rO

�
w
n�
�×

L·
 

¯L½r_�³�N·Kp�¶®·�¬©LzWmq´�wn��n²y��È�ULP[K�V�¾�g�°½K�,ÈÆyK�×L·��¶¡�m´}
¯LXy?�È½LSrO��/y³�³�,V/yK�M´ª��¶¢ªO�,�³r~�,wn��×L·�,V/z¾±�r/�¡�³��r/}�¶ª¾

VyK�¯?�LO�µsqLP�q´h�¶¢ªO��� �

������¶½?����¸¡�µq´y��

��7o5E�L// 3̧ ¾5�� 3N//½ 3q� 3Å� 3º 3�L// 8z©K� 8̄ 3A 3³� ;�// 3g� 5 Þ6ÉK� 3n// 7� 3³� 8̄ 3A�K´// 4®3ª7�¾5 ©� 7¬ 5̧ ¾//3ª 3��L//3± 7r3\ 7�3A� 3Û5© 3p//3¡ 3³
�L0±L¾7 ²4 O�¬5̧ ¾3ª 3��K 4́ ²7 OK�K 4́ ©L3�3�� 7¬4· 3r73A� 7¬4̧ 3²¾3 O� 3̄ ´4� 3sL3²3X½/3ª 3��K 4́ P3ª3�� 3°½ 5p8©K� 3§L3�� 7¬ 5̧ 5 O� 4¬3ª 7�3A� 7¬4̧ 9 O 8qÈ�

°½nO�³�-K 0n5`/ 7z 8�¬5̧ ¾/3ª 3�� 8̄ 3p 5l8X3²3 ©� 7¬5· 5r73A����ÆX/kK�L/¸±?�µqL/Oqm�¶/¡�ÈL/¦²·�¯L/y
�×n/½mrW�L/±L®·�³�VyK��g�n±³Knk�µn�³�n²±KnO�LW�¬½mKm�È·L¥?�L¸±?�¶O�,n±mr¡

Vz¾±�VL¾��qm��n²X�¥�xS���qL/¥mq³rS�,n/¾²¡�L/SrO�È±L®XkL/y�L/¸±?�n�r�×³q
VyK�rWL±Km�L¸±?�¶O�L¸±?��¸±?n/²X�¥�n/±m´O�µmr/¡�¶Pª��qL¡�rO�¶¡�L���L/¸±?�n/�r�r/O

È�LSrO�×n`z��¬¾²¡����,�¸¡����� �
¯LXy?�È½LSrO�V¾O´ª��rO�¶�½r}�¶½?�V©Åm�ULP[K�×KrO��È��n½LO�«L¥�³m�,wn��×L·

m´}����´/�k�,¨/�KÅ�L/½�,¯L®XkL/y��/ª��È½L/SrO�V/¾O´ª��r/O�¶�½r}�¶½?�V©Åm�§³K
³�,�¸¡�MLh�K�°�m�¨h�rO�n`z�¯LX/y?�È½L/SrO�¶/O�q´/Ot�V©Åm�V½Kry�,«³m��×L·

wn��� �

���������¸¡�MLh�K�µqLOqm�¶�½r}�¶½?�V©Åm�¨�K��

VhW�Kq�¯?�sK�mKr�³�¶½?�°½K��¾�m�r¾z�W�ÈkrO��,UKmr/��sK�mKr�qm�mL½s�UL�ÆXkK�r¾[BW
¶ª®_�³�L·r¾®��È�¯Krz��>Kq?�¶¡r��,¯?�×L·���n²±Km��,È½L/P�LP�����]�,������,�����L/K�,
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�n²±L�,VyK�µn?�,en��3̄ 4́ P5 ©L3�7 ©K� 4¬4·� 5 Þ6ÉK� 3M 7t 5g� 8̄ 5F3�����,µnIL����n²±L�,¯L´p�×KrO�¬·�³�,
�� 3̄ 7́ 3� 7r5�� 5¹ 8t5�5 O�K 4́ ©L3� 3³�3̄ 4́ P5 ©L3�7 ©K� 4° 7h3²3©�L8 ±5E����,Kr�}���È®±�°½KrOL/²O�-������L/O�Kq�¶/Pª��¯K´/W���×L/·

mKm�µ´ª_�«´p�È��³�,q´¡p�×r¾z�W���È½LSrO�µqLOqm�����q´Ot�§L¢}K�,°½K�rO�µ³Æ�
�L²O��ª��¯L¥n²½´¥�×KrO�¶Pª����³�Kr½s�-VyK�n`z��0L/±L¾²O�¬¸¾/ª��K´²OK�K´©L�����µn/L¾±

VyK��½K�N©L_¯LX/y?�¶/¡�r/¸��×L/·qKt�r/O�µn/}LSrO�Èª/�K�×L/·L²O�¬·�0Æ®��¶¢²��×L·
È�µn¾L±�wn��¶O�,m´}�¯LX/y?�sK�È/krO�qL/²¡�qm�¶/¢ªO�,V/z¾±�n`/z�¶�¾��³�n����L·

È�L½�VyK�µn}�LSrO�¬·�×n_Lz�VyK�t½L®X�¶±LXy?�m´k�sK�V�m�LO�0Å´®��¶¡�m´}��� �
n}�L�mK�¶¡�VyK�ÈWL½K³q�¶O� z®W�,«´y�§L¢}K�r/O�L/²O�È½L/SrO�sK�È/¸±�r/O�V/©Åm�µ

È�q´P���n²¡��¶O��°½K�qm�L/K�,n¾/yq�¬¾·K´k�UL½K³q�°½K�ÈyqrO�¶O�×m³s��¶/O�¶/_´W�L/O�,L/_
«L/®W��r/��rO�¶¡�VyK�mqK³�µn²z½´±�rO�¬¸�§L¢}K�°½K�,¨P��§L¢}K�³m�¶O�L�jyLS���¯m´O

È®±�,q´Ot�UL½K³q�n²y�³�V©Åm��¶/O�Kq�¯?r/��V/©Åm�¯K´/W�©Ll�¨¾©m�qL/²¡�UL/½K³q�V/�
V}Kp¥��¨/OL�r¾��V/�©Ll�¶/¡�ÈWL/½K³q�,°¾�½r��¶���§´�K�r�±�sK��¯?r/��L/O�È/�r���®_

¨OL��³�V/`g�,n²/}LO�¶X/}Km�¶/¡�×n²/y�r/·�¶O�¶_´W�¯³nO�,n±qKm�¬½r¡��n²X/z¾±� /z®W
��,È²¾IL±����]�,�����,����,È�Kr��-����]�,����,����,ÈI´/k�-����]�,�����,����,È/zkry�-�����,�

]����,���,È©Kt��-�������,�������¯L²c�,m´_³�°½K�LO�¶/O�,n/}�µqL/}K�¶¡�«n/��×m³s��V¾`g
È�VOL[�ÈX©Åm�°¾²c�×KrO�UL½K³q�°½K�«n/��×Kr/O�È/}ÆW�¶/±´¥r·�rO�µKq�LW�m´}��¯mr¡

n±L®O�¶XzO�¬·�È�r���®_�×L�mK�LO�UL½K³q�°½K��� �
�sK�r\¡Kn/g�¯LhP/y�n/±³Knk�¶�½r/}�¶/½?�qm�¶/¡�VyK�°½K�«qL¸c�§L¢}K�V¾�³r/~

È�r/Pk��OLy��½Kr}�qm�q´P��rO�L²O��ª��L½�n`z�È½LSrO���,«Æ/yK�V�½r/}�qm�È/©³�,n/·m
V/yK�µn}�jz±�V¾�³r~�°½K�,q´Ot�UL½K³q��P����È/yqrO�qm�0Å³K�,§L¢/}K�°/½K�j/yLS

�UÅL¢/}K�¶O�jyLS�³�¯?r��V©Åm�¯L¾O�¶O�¶_´W�LO�0L¾±L[�³�,n}�n·K´k�°}³q�q´Ot�UL½K³q
m�°¾®·�,¶X}p¥�OLy��½Kr}�¶±�,¬¾·m�qKr��«ÆyK�«L¢gK�sK�Kq�§´©n�LW�VyK�È�L¡�V©Å��� �

��������¯LXy?��¾P�W��¶�½r}�¶½?�§´©n�rO�wn��×L·��

�¨/h�r/O�n`/z��´�k�L½�L²O��ª��È½LSrO�V¾O´ª��L½�V¾�³r~�rO�¶�½r}�¶½?�V©Åm
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È®±�,�¸¡�MLh�K�°�m��¯Lz±K�¶®·�n±K´W��r/}�r/·�LO�¯L²D�¶®·�ÈXg�L½�L·�¨L/}�Kq�È�½K
m´}���§L®XgK�³��¸¡�MLh�K��Lk��½Kr}�³�UL���¶O�¶_´W�LO�q´/¸��¶¢ªO���V/©Lkm

�ÈWL�/��³��½Kr/}�r·�LO�V¾O´ª��L½�V¾�³r~�rO�¶�½r}�¶½?�V©Åm�,�½Kr}�³�UL���°½K
m´O�n·K´l±��°½KsK��sK��±L/�¯L±?��½Kr}�³��¸¡�MLh�K�×KrO�¯?r��qm�q´¡p�UL���³q

³r~�¯K´XO�¶¡�VyK�°½KmKm�V½Kr/y�¬·�¯Kr¦½m�¶O�¯L±?�×KrO�Kq�×t¾c�V¾O´ª��L½�V¾���
¶O�0Å³K��½Kr}�³�UL���°½K�¶¡�ÈWq´��qm�L¸²W��¶/O�È²/}³q��mq´/�qm�0L/¾±L[�³�,n/½?�V/ym

Èª��×r¦½m���×L/�©K�È©´�K�°¾±K´��wLyK�rO�,n}LO�¶X}Km�m´_³�V½´©³K�LO�³�rX~¾O�L½�¶½´z©K
¨OL��V½´©³K�L½�V¾�´�k�q´�¯?�¶O�V½Krym´O�n·K´k�r¦½m�m�� �

¯LXy?��¾P�W�×KrO�°½KrOL²O��MLh/�K��´/�´�qm�¶/¡�¶�½r}�¶½?�§´©n�rO�wn��×L·
m´/}�È/��¶/ªgr�³m�n½LO�,VyK��¸¡���MLh/�K��½Kr/}�³�UL�/��r/½r�W�³�f¾/�²W�§³K

¶O��¸¡��«³m�³�,¯L/~½K�q´/P��r/O�L/²O�È½L/SrO�V/¾O´ª��³�V¾�³r/~�¬¢g��´�´�¯K´²�
��½Kr}�³�UL���°½K�ULP[K¶O��f½r/��¶/¡�È±L/z¡�qm�,V/½´©³K�L/O�³�r/WrO�L/½�×³Lz�q´�

¯LXy?�q´h�¯L±?�r¸��VyK�wn��×L·�� �

�����������¸¡�MLh�K��½Kr}�³�UL����
V/yK�×q³r/��¶/X¢±�³m�r¡p/W�,¯?r/��qm��¸¡�MLh�K��½Kr}�³�UL���¯L¾O�sK�|¾S��

¶O��½Kr}�³�UL���°½K�V©Lkm�§L®XgK�¶¢²½K�§³K�LW�VyK�È�L¡��´�´�n¾��¯K´²���¬¾±K´/X±
�×³LzW�¨�Kng�L½�V½´©³K�r¦�-¬¾·m�V½Kry�¯?�r¾��¶O�Kq�¬¢g�¶O�¬¢g�V½Kry��Lh©��

n}LO�¶X}Km�m´_³��m´/O�n·K´k�ZhOmq´�¨¾©m�sK�µmL�XyK�¶O�m³nh�n¾¾�W�°½K�¶¢²½K�«³m��
mq´�¨/¾©m�m´/¾��¯³n/O�Kq�V¾O´ª��L½�V¾�³r~�×r¦½m�¨¾©m�r¥K�°½KrOL²O��UL/P[K�Z/hO

ng³�¯K´X±�³�n²¡�0L/³t©�¶/`¾X±�Uq´/��°½K�qm�,mr¡�VOL[�Kq�¨¾©m�³m�sK�mL�Xz�¬¢g�U
m´O�n·K´l±�n¾���� �

¶O��¸¡�MLh�K�qm�¬¢g�rO�r[D�UL���¨OL��r/½s�N¾WrW��r/�±�¶/O�r/½r�W�³�V/}KmrO
È�nyq�� �

���n¾g´W�×Kn±�³�¬©L��qL¥mq³rS�¶O�¯L®½K����7 X5�� 7¬4̧ 8 ±5E�3¾�7¬ 5̧ <O 3r5 O�K 4́ ² 3?� 1º����,�¸¡�����³�/3�3��K 4́ ©L
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L� 3� 3}�0Ko5E�L3²7 ª4�� 7n3�3©�0L¸©5E� 5¶5 ±³ 4m� 7°5� 3́ 4� 7n3±� 7°3©� 5� 7q3 7ÁK� 3³� 5UK 3³L 3® 8z©K� 9M 3q�L3²9 O 3q����,�¸¡����� �
���§L�X�n±³Knk�µm³t�K�³��Lk�V½Kn·mq´����0n4·� 7¬4·L3± 7m 5s×����,�¸¡����� �
���qK´XyK�§m�¯m´O��V¾�l}�³�L·���n/±³Knk�¶/¡�ÈL¢hXyK�¶O�¯L~½K�×L·¶/O�§L/�X��q´�

VyK�µmr¡�mL`½K�¯L~½K�×KrO��Lk����3ª 3��L3² 7�3O 3q 3³È��7¬5̧ 5 O 4́ ª4�����,�¸¡����� �
���¯LhPy�n±³Knk�×L�q�×KrO�¶±L�©Lk�{t¾k�³�«L¾����K 4́ ©L3�3��K´4L3��7o5E������ �

¨OL���½Kr}�È�r�±�¶O�°¾²c�,�¸¡�MLh�K�¯LXyKm�qm�¬¢g�rO�r¾[BW�nyq��� �
����r//}�×L//�����³�¶//�L_�m´©?//¾�sK�V//�L�K�«L`±Kr//y�³�Kn//k�|X//yrS�¶//O�¯m´P±n

�¾Knkr����0º 3̧ 5 ©?� 5¶5 ±³ 4m� 7°5�K³ 4p3l8WK�L3² 4 7́ 3�� 5>Å 4D·�������,�¸¡����� �
���°//½m�³�¯L//®½K�¶//¾ª��Vl//y��½Kr//}��¯LhP//y�n//±³Knk�V½L//�qmq´�×sq³���� 5o5E

�L 3³� 7¬4·´4®4 X7 © 3t3X 7�K�3½�3©5E�K³ 4³7B3�� 3 Þ6ÉK� 8Å5E� 3̄ ³ 4n4 P7�È��7̧ 3¢7 ©K�������,�¸¡����³�,�� 7̄ 5E� 7¬4̧ 8 ±5E�3½/3ª 3��K³ 4r 3̧ 7��7 ¾� 7¬4¢
�3½� 7³3A� 7¬4¡´4® 4_ 7r�4 ½�5�¾�5�� 7¬4¡³ 4nÈ��0Kn3O 3A�0Ko5E�K´ 4h5ª7�4 W� 7°3© 3³� 7¬5̧ 5 X8ª5����,�¸¡������³�°¾¦²/y�¯L/²c��½Kr}

¨OL�r¾��µL/²S�³�L���°½K�sK�È½Kn_�¶¡�VyK�¨®hW�ÈrO�Kq�qL/��¶/O�¯mrO��n/²²½t¥���°¾/²d®·
mrOry�sK�xS /½�¶/¢²½K�¯L/®¥�L/O�,¶©Lyn�n²c�MK´k�sK�°X}K��L/¸±?�r/O�rX/~¾O�s³q�³m

È�¬¾yrW�°¾²c�Kq�m´k�¶�L_��½Kr}�,VyK�¶X}p¦±���,n/²OL½�V/ym�L/¸±?�r/O�r¥K�¶¡�n²²¡
È�V½L�q�rK�³m�sK�È¢½�¶O�L¸²W��n²·m���³�r/�¡�V/½´·�³�V/¾ª�¶/O�V~¥sLO�L½�³�¬_q�L½

�r}�� �
KrOL²O½,�¸¡�MLh�K�×KrO�¶¡�È�L�³K�°�¶O�?�¶_´Wmq´�×q³LOKnk�¨P®y�¯K´²�½�UL

r}½È®±�,¶X�r¥�qKr��¶��ª`W�¶¡�Kq�L²P�¯?�¯K´X±�LW�n}LO�mr�X�n±K´W/¾�qm�³�×q³LOKn/k�sK�¨
��W���K³¾±Kng³�¬¾Kry�¶OL~�×L_�qm�,VyK�n±³Knk�V½?�¶/¢ªO�-mKm�V/½r/}�¶½�³�L/²P�¶�

È�¶IKqK��Æ��³r~�¯?�³�n·m¾O´ª��³�V¾ª`W�,V¾©³K�sK�¨¾LVyK�È¸©K�×���¨/¾ª`W�°½K
¶O�¶¡�VyK�¯L~½K�°�m�¨h�rO�¯LXy?�È½LSrO�¨L}��q´/P��r/O�L²O��ª��L½�n`z�×L²O�¯K´²�

VyK�µn?�¶�½r}�¶½?�qm�,�¸¡�MLh�K����Æ/�,°�¾Xqn/��L½�q´¸��¶O�¶¡�ÈX¾�´�k
�V/yK�UqLP��,m´O�n·K´k�°�m�¨h�rO�¯LXy?�È½LSrO�V¾O´ª��¶¢ªO�³�V¾�³r~�V½Kry

�{t¾k�sK¬¢h�È±Kng´�V³L��³�¨OL�r¾���½Kr}�¶¾ª��§m�¶�L_�r�¡�³��r}�¨®hW�� �
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����������¯LXy?�rO��½Kr}�³�UL����¾P�W��wn��×L·��
�´���½Kr}�³�UL����¾P�W��¯LX/y?�r/O�r¡p/©K���¨/�KÅ�,�/¾�hW�°/½K��´/�´�,wn/��×L·

¶O�,L¸±?�sK�ÈkrO�µqLOqm�y?�µqLOqm�§L\�×KrO�-VyK�°}³q�,È����V½´©³K�´h±�wn/��¯LX
«r¡K�rPL¾SŅ��¶/¡�Èª·L/_�r/�¡�³��r/}�M´/ª��¶/�L_�qm��´���½Kr}�³�UL���¶®·

¶O�,n±n}�Y´�P�×rPL¾S�¶O�¯?�qm�Ur�g�mqKn/±�È/\hO�³�n½mrW�b¾·�×L_�V½´©³K�´h±��
È//ª��«L//K�°¾²D//®©Kr¾K�wn//��¯LX//y?�¶//O�¶�½r//}�¶//½?�¬//¢g�V½Kr//yņ�¶//O�t//¾±��¯K´²�

 ½mt±��rPL¾S�qL½�°½rWŅ�×´/P±�r���sK�xS�µq³m�qm�³��½Kr}�¯?�qmŅ��´/h±�°¾/®·�¶/O
¶±�µn}mL½�UL���0Å³K�Kr½s�-VyK��×Kr/O�°¾®ª/z�¶®·�mL�X�K�qm�¶¢ªO�,¶¾LK�mL�X�K�qm�L¸²W

¶O�Ur�g�¯?��,r·L/��³�f/�K³�r�¡�³��r}�LO�µsqLP�qm�0L¾±L[�³�,VyK�¬6ªz�V½´©³K�´h±
rPL¾S�r���qm�¨�KÅŅ��¬¸/y�,¯L/~½K�qL²¡�qm�³È/ª��«L/K�µL/¦½L_�³ņ��°/}³q�³�¬ª/z

VyK�� �
°¾zg�«LK�wn��¯LXy?�µqLOqmņ,�¶O�Ur�g�¯?�°¾±´k�«L¾���¯KqL½�³�¯L~½´k�µKr®·

×LSLW�³�qL¡Kn��¯L_�«r/¡K�rPL/¾S�¯L}n_�°½m�«³KnW�³�L¾gK�×KrO�,µmLXz½KŅ�È²/}³q�r/K�,
VyK��mr/¡�×q³?mL½�n½LO�,mqKm�K³q�n½mrW�µqLO�°½K�qm�¬·�Èz¡��r��rO�r¥K��°¾/²c�¶/¡

µs´g�qm�n/½LO�³�V/yK��³r/��³�¬ª/z�§´�K�sK��¾�hW�°½K�×KrO�×rK���³�È/Æ¡�×L/·
È¸���ZhO�³��¾�hW�°½K�qm�¶±�,m´}�§LP±m�Èl½qLW��¶/O�V/½´©³K�,¶/X¢±�°/½K���½Kr/}��Lh©

�´���È�°¾B//W�Kq�r¡p//©K��n//²¡��¶//O�V//½´©³K��´��UL�//���Lh©����l//}�µqL//Oqm�t//¾±�r¡p//©K
n¾y�Ur�g��Kn¸~©Kņ��KÅV/yK��³r���¾�hW�°½K�qm�³�UL®ªz�sK�¶¾LK�mL�X�K�qm�¨��

er}�wL/P�©K�¨/��©K´OK�Ur/�g�n/²±L�È/krO�µqLOqm�¨�KÅ�,¯L~½K�n¾¸}�¯KqL½�§Lgņ��³
Èª��Ur�g��rP¡Kņ�¶O�t¾±��´���½Kr/}�³�UL�/��,×³L/z�L½�È©³K��½r����UL/P[K�Kq�r¡p/©K

È��n²¡�� �
¶O�|¾S�,¨¡�q´���,¶/©L��È/Æ¡�³�×mL/�X�K��r/��UL/½K³q�,¯?r/��,¨/���¶/O�n²X/z
¨·K�V¾Oń�Vz¾±�¯?�ZhO�³�er��×L_�L`²½K�¶¡�VyK�j½qLW�³����½Kr}�³�UL���m´_³

V/yK�¶/©L��°½K��´�´�¶yn��fIKr��¶®·�¯LPgL��×KrO�rWn½n}�L½�¶OL~���r/O�°½KrOL/²O
��´/�k�³�L/²O��/ª��È½L/SrO�V¾O´ª��¶¢ªO�³�V¾�³r~�,q´Ot��½Kr}�³�UL���q´h
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��rO�n`z¨OL��,�¸¡�MLh�K��½r}��`�¯LXy?�¶O�V½Kry��°/½K��´�´�,wn��×L·
m´O�n·K´k�¶©L��� �

¯LXy?�¶O��´��¬¢g�V½Kry�qm�¬¸�¶X¢±��V/yK�ÈL/¾S�³��n/·�¶/O�n/¾�W�,wn��×L·
¯LXy?�È½LSrO�×KrO�,q´¡p��½Kr}�³�UL����´®`�sK�¶¡�¶O�,wn��×L·��³�¬¢g�NyL²W

È�Vym�¶O��´�´�n½?��¶O�³�UL���NyL²W��³�È½L/SrO�sK�È±n~±Kn_��n·�,q´Ot��½Kr}
¯LXy?�«³KnW�¶XzOK³�³�mL®±�¶±´¥r·�³�r�¡��r}�LO�µsqLP�³�{ÆW�,wn��×L·��¯?�¶/O�×K

VyK�¶�L_�qm��È¸©K�V/¸_�qm�{Æ/W�,�n/·�°/½K�VP\�¶½³q��³�×mr/��È¥n/±s�¯mr/¡
µmL¾S�LO�È�L®X_K�¶XyK´k�³�«L¢gK�×sLy�m´/O�n·K´k�«ÆyK�×L·��K�V/}KmrO��/P��n²X/z�s

|¾S�È±?r��¯LX/y?�È½L/SrO�×KrO�,¶X�¥�¯LX/y?�V/½q´h�,wn/��×L·��×Kr/O�wn/��×L·
m´/O�n/·K´k�¯?�V/¾O´ª��³�V¾�³r/~�¶/sÅ�,4L/IL�O�³�0L[³n/g�,q´¡p/��Kn·K���0L/��²

¶}nk�¶±´¥r·�¶O�V½q´h�°½K�rO�×K�{³nl�×L²��VyK�V¾O´ª��³�V¾�³r~�¯n}�� �
�¶½?�V©Åm�¶¢²½K�¶`¾X±���¡�µq´y�È½L/SrO�V/¾O´ª��¶¢ªO�³�V¾�³r~�×L�mK�rO��¸

¯LXy?�VyK�§L¢}K�¯³nO�³�«L®W�,wn��×L·�� �

�����UL½?�r½Ly��

¶O�¬·�×r¦½m�UL½?�VyK�°¢®�¨/OL��q´¡p/�×L/�mK�r/O�¨/¾©m�n½L}�³�n½D�¯K´²���er�
�¶/O�×sL/¾±�,r/¦½m�UL/½?�qm�§L¢/}K�¯L/¢K�³��¸¡�µq´y�¶½?�V©Åm�¶O�¶_´W�LO�¶¡�n}LO

�ÈyqrO�³�er�Vz¾±�L¸±?��¶O�L¸²W�È�¨/�±�×r¦½m�¶½?�¶±´®±�¯K´²��m´/}���/5�È��4 O/4 ¾� 3̄ 5o3A� 2U´
� 3³� 3�3� 7r4 W� 7̄ 3A� 4 Þ6ÉK�4 ½�5�� 3r3¡ 7p¾� 4¶4® 7yK�L 3̧�4 ½�5�� 4¶3©� 4f<P 3z¾�5§L 3� 7¿K� 3³� <³ 4n4�7 ©L5 O�L 3̧����,q´±����� �

�r/O�,UL/½K³q�sK�¨/�±�¶/O�L/½�m´k�r�±�¶O�Kq�¶½?�°½K�¯Krz��ÈkrO�>L/¾P±ÅK�U´/¾OŅ��,
�ÈP²©K�U´¾OŅ���³�Èª��V¾Oņ��µmKm��¾P�W��n±K��,¨/WL�����]�,�����,����,È/®��-����]�,���,

������,wLh±�-����]�,�����,����,È�´/¢©K�UKr/��-������/��,�����,���°OK�-�ÈOK��,¬WL/g����]�,���,

������ÈO�,È±L¸��K�N�Kq�-����,LW������M´ª�L±�¶O�¶_´W�LO�VyK�°¢®��¬6ª/z�¯m´O�¾��W�È/ª
³K�f¾PzW�³�È©L�W� Þ6ÉK�¬yK�r¡o����4 ½�5�� 3r3¡ 7p¾� 4¶4® 7yK�L 3̧�4 ½�4¶3©� 4f<P 3z���Kq�¶/½?�,È±L/¢�³�¯L/s�r·�qm
rIKm�V¾O´ª��×KrO�n½D�L½�§Km�L¾�³K�³�L¾P±K�U´¾O�¯m´Oń�¬¾±Kn/O�È±L/¢�³�¯L/s�r·�qm��
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�V/yK�°/}³q�¬·�¶yn��UK³o�°½K�¶�½r}�n�Kr�rO�U´¾O�°½K��Æ�K�0L�P���,È±LhP/y�����,�

�������� �

���¯LXy?�È½LSrO�³�UL½K³q�wn��×L·��
È�ÈS�qm�¶¡�ÈWL½K³q�¶O� z®W�LO�ÈkrO��¶/ª®_�sK�,×r/P��r/·�rO�È½L²O�r·�¯mr¡LSrO�,n½?

¨·K�r¸��q´P��V¾Oń���½mL/��sK�¶/¢ªO�³��³r/~L±�,�´²®�Kq�¯?�rO�n`z�¯mr¡LSrO�L½
¶X//z±Km�r//�¡�³��r//}��n±K�°OK��,¶//¾®¾W����]�,������,���-°OK��,¶//¾®¾W����]�,�����,���°OK�-��,¶//¾®¾W

����]�,�����,������¨·K�qL[?�sK�UL½K³q�°½K�KnXOK�L`²½K�qm�È�È/yqrO�³�¨/�±�V²y��³�m´/}
È�¶XkKmrS�µqLO�°½K�qm�¶¾LK�UL½K³q�¶O�xTy�m´}�� �

�����¨·K�UL½K³q�V²y��

¨·K�UL½K³q�VyK�r½s�N¾WrW�¶O�³�¶Xym�|}�,ZhO��´�´�qm�V²y�� �
§³K�¶Xym��¶O�,×qL�±�³�m´¸½�×KrO�£r�³�°�©�UL½K³q��L¾P±K�q´P��°X�r¥rOn`z�¨¾©m

m´k�¯Lh©L��³���V½K³q�UL½K³q�°½K�¶±´®±�©K� Þ6ÉK�°�©¾qL�²©K³�m´¸×�P±A�q´P��K³plWK/¾�¬¸IL
h©L�³¾n_Lz�¬¸���VyK�ÈO�,×q´OLz¾±�]�,LW����,���q�t/¾±�-��ÈO�,×q´OL/z¾±�]�,L/W����,���,×qL/lO�-

����]�,����,����,����,����,×qL////lO�-����]�,����////��,���,����,×qL////lO�-����]�,�����,����-

�,m³Km´OK����]�,�����,���,ÈILz±�-����]�,�����,��ÈO�,È�¸¾O�-�]�,LW����,������ �
«³m�¶Xym��q´P���ª��°X�r¥rOn`z�sK�n¾¡K�È¸±�UL½K³q���V/½K³q�UL½K³q�°½K�¶±´®±

��°½p©K�wL²©K�qKr}�¯K�K´®ª�K³½¯³p/lX�n_L/z�q´/P�©K���V/yK�°OK�ÈO�,¨/P²g�]�,L/W����,����-

ÈO�,È±KrP��]�,LW����,���ÈO�,È±KrP��-�]�,LW�����,����,×n²·�-����]�,�����,������ �
«´y�¶Xym��Uq´/��L/O�¯Lh©L/��q´/P��r/O�n`/z�×L/²O�sK�È/¸±�UL/½K³q�¯?�qm�×r¥��

�V½K³q�Pg�«A�¯K¾²¡�LWr¡o�º®ªy�«A³�ºP¾Aq�ºz½��º~Ph©LO�L¸²¾�W�L¸³L½� Þ6ÉK�§´/yq�§L���rŅ�
��¯L¡�KoE�ÛJ©³A�¯K¾/ª��K´/²O�UL/®��f©L�©K�¨_r©K�¬¸È���K³q´/�³�Kn`/z�µr/P�/¾�Û/ªW�¶

�¨_³�t�� Þ6ÉK�n²���ªl©K�qKr}�ÛJ©³A�q´�©K½�©K�«´¾ºL���V/yK�¶X/ym�°/½K�sK�°OK�ÈO�,¨/P²g��,L/W

]����,���,×qLlO�-����]�,�����,���ÈO�,×q´OLz¾±�-�]�,LW����,����� �
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«qL¸c�¶Xym���Kr/�K�r/O��r~�³�°¾s�f�y�sK�µn?rO�q´P��N½rlW�¶O�rK�UL½K³q��
mqKm�ÈX©Åm�°¾²c�¨½o�V½K³q���OA�°�È�¸©K¾nyÁK�]L×�§L���©�§L�È�/ª�È�©L/�W� Þ6ÉK�«r/¡È�

¶¸_³��ª��Û\�OAÈ�²\�O�LÈ�ª�¾¶��� Þ6ÉK�§´yqŅ��L�r/~�Kr/P��Å³�¶X/z®��ÅE�ÅL/\®W��nW�Å�¯A
´y�ÅE½¶X���°OK�ÈO�,¨P²g�LW]�,�����,���,���ÈO�,×q´OLz¾±�-�]�,L/W����,���,m³Km´/OK�-����]�,�����,���-

�,×prW����]�,�����,������ �
¬`²S�¶Xym��L²O�È½LSrO�sK�È¸±�UL½K³qq´P���ª��rO�¯L®XkLy���V½K³q��§L/��rOL/_�°/�

¸±È�� Þ6ÉK�§´yqŅ��¯K½�¯K³�rP�©K���`½²PÈ�ª�¾�¯K³�¶½ª��n��/¾¶���V/yK�¶X/ym�°/½K�¶/±´®±
�z¾±ÈO�,×q´OL�]�,LW����,��°OK�-�ÈO�,¨P²g�]�,L/W����,���°OK�-�ÈO�,¨/P²g�]�,L/W����,���ÈO�,m³Km´/OK�-����,L/W

���ÈO�,È�¸¾O�-�]�,LW����,�ÈO�,È²¾��-�]�,LW����,���ÈO�,È±L�²��-�]�,LW����,���°OK�-�ÈOK��,¶P¾/}����]�,���,

�������,������ �
¬~}�¶Xym��±�q´P��×L²O�¶O��´Or�¶¡�ÈWL½K³q�ML/O�sK�È±L/z¡�V/yK�°/¢®�L/K�,Vz¾

�n/²·m�qKr/��q´P��rO�L²O�È½LSrO�È�r}�V¾�´²®� z®Xz�Kq�UL½K³q�°½K�,�½Kqo�ny��×Kr/O

 ±�¶±´®±��ÈO�,È±Æ�/z��]�,L/W����,����,×³´/±�-����]�,�����,��ÈO�,È±L�²/��-�]�,L/W����,����,È/P�r��-

����]�,������,����,�½n//_�-�������,��������r//½s�V//½K³q�³mV//yK�¶X//ym�°//½K�¶//±´®±�������
� Þ6ÉK�§´yq�V�®yŅ�½§´���©E�K´ª�W�ÅÈ�ª��K´/zª`W�Å³�q´/P�©K¾L/¸���°OK�ÈO�,¨/P²g�]�,L/W����,

���ÈO�,×q´OLz¾±�-�]�,LW����,���,ÈILz±�-����]�,�����,�� /±�t/¾±�-���,È/®\¾·����]�,�����,���,È/²¾��-

ÈO�]�,LW����,������³������ Þ6ÉK�§´yq�¯AŅ�W�Å�¬¸ª©K�§L�rP��¨�`×��L²[³½� Þ6ÉK�N/���nX/}K�nP�
ª�È�P±A�q´P��K³plWK�«´�¾n_L/z�¬¸IL����, /©L����]�,�����,���°OK�-��,rP©Kn/P�����]�,�����,

��°OK�-�ÈO�,n�y�]�,LW����,������ �
È�¶IKqK��´��UL½K³q�ÈyqrO�qm�¶X¢±�n²c�m´}�� �

�VyK�µn}�ZhO�³�n½mrW��´��UL½K³q�sK�ÈkrO�n²y�qm� ±���,È±L/X¡ÈO����,L/W����,È±L/P©K�-

����]�,�����,���°OK�-��,rP©Kn///P�����]�,�����,���°OK�-��,rP©Kn///P�����]�,�����,���,°¾///K�,�����,�

�������,����,����,È±LhPy�-������/��,����,���,���,������¶/KmK�qm�¶/¡�È/©Åm�È/yqrO�L/O�L/K
È�¬½qKn/±�×n²/y�È/yqrO�¶/O�×sL¾±�,n½?��K�°/½K�sK�È/krO�V/©Åm�qm�ÈWL/~�L²�Z/½mLg

�V/yK�µn/}�¶/IKqK�¶X/z½L}�³�¶_´W�q´kqm� /±�¶/±´®±�×Kr/O���,°¾/K������/��,�����,����,����-
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�,È±LhPy��������,����,���,����Vz¾±�L`²½K�qm�qKr¢W�¶O�È³t©�¶¡� 

�UqL/P��³m�È±L/��U³L/�W�¶O�È�L¡�¶_´W�Uq³r��,�´��UL½K³q�V©Åm�qm�¬¸�¶X¢±
�Kn`//z�r//P�©K�oL//lWK���³�L//lWKr//P�©K�È//ª��n`//z®©K�o��V//yK��¶//O�§³K�r//¾P�W��×L²�

V/yK�rP��m´k�¯mKmqKr�n`z��¶/O�L/`²½K�qm�Kq�n`/z�r/¥K��,¬¾±Kn/O�m´`/y�¨/h�×L²�
¶//O�r//P��¯mKmqKr�n`//z�µn`//y�×L²���,×r·L//��¨¢//}�qm�¨//�KÅ�¶//¢ªO�,r//P��×³q�¯mr¡

µn`y�m´O�n·K´k�rP��rO�¯mr¡��¶O�Kq�¯mKmqKr�n`z�r¥K�¨h�×L²��UmL/P��r��¬/·�¯mKmqK
µn`y�¨L}�¬·�sLO�,¬¾±KnO��UmL/P��,È/�r��sK�Kr/½s�-m´/O�n·K´k�rP��rO�L½�rP��×³q�¯mr¡

µn`y�¨L}��¶/¢²½K�¶±�,VyK�µn}�UmLP��¨h�rP��m´k�,r¦½m��r��sK�³�VyK�¬·�¯mr¡
mr/¾¥�qKr/��n`/z�¨/kKm�qm�0L�r��rP��¶¡�m´}�¶XkLy�×n`z��¶/O�«³m�r/¾P�W�L/K��×L²�

¶¡�VyK�×n`z�°XkLy�È�qKr/��¯?�¨kKm�rP��mr/¾¥���r/P��×³q�0L/³t©�¶/±�L/²��°/½K�qm
È�µn`y�È�UmLP��¨h�rP��m´k�¶±�³�m´}�m´}� 

�r¾P�W�LO�¬·��¸¡�µq´y�¶�½r}�¶½?�qm�¶¡�VyK�«³m�×L²��,VyK�ZhO��´�´�¶d±?
�¬¸¾ª���V/}p¥�¯?�V/©Åm�³�V/yK�µn}�r¡o���,«³m�³�§³K�¶X/ym�UL/½K³q��´/�´�L/K
�z�rP�©K�oLlWKKn`�VyK�§³K�×L²��È²�½�,���¨/h�sK�0Æ/¡�«³m�³�§³K�¶X/ym�mL��°½KrOL²O

VyK�¯³r¾O�ZhO�� �
�¶/¢ªO�,V/z¾±�¯Lh©L/��rP��×³q�n`z�È½LSrO��ª��sK�È¸±�,«´y�¶Xym�UL½K³q�r·L�

�n¾��LO�È½LSrO���K³q´�³¾q´�©K�ÛªW�¶��VyK�È¸±mq´���¯K´/XO�¶¡�Vz¾±�×m´¾��sK�n¾��°½K
LO�Kq�¬¢g�qm�¯?�V©Lkm�mr¡�L�©K�È�r��qL¸�XyK��¶/O�È/½Æ����r���¶�r/~X��r/��µv½³

�Kq�¬/¢g�qm�n¾��°½K�V©Lkm�§L®XgK�,VyK�q´��r½´�W�sK��qL}�È¸±�¶�OLy�¶O��´Pz�¶¡
È®±��¯n/½m�¶/¡�¶X/ym�°½K�qm�È¸±�¶²¾s�¶O�¶_´W�LO�¶¡�Vz¾±�n¾�O�¶¢ªO�,mqKp¦O�qL²¡�n±K´W

¶z¾²¡�qm�r½³L�W�/O�t/¡r®X�È/¸±�,V/yK�¶~Pg�qm�×Kn/}LO�n_L/z�qm�q´/��r½´/�W�r��
�q´/P��r/O�¯L®XkL/y�È½L/SrO�¨/�K�¶/¡�Z/hO��´/�´�rO�t¾±�UL½K³q�sK�«´y�¶Xym�°½KrOL²O

m´O�n·K´l±��P�²�VyK�¯L±?�¶O��hª�³�¯L´����º½L��¯LX/y?�È½L/SrO�sK�,rÅK��¶/¡�È½L·
È�È¸±�n}LO�q´��r½´�W�¯?�qm�n²¡� 

Km�ÈX´/¢g�¬/¢g�qm�q´/¸��,«qL/¸c�¶X/ym�UL½K³q�×´/y�sK�×r/K�¯?�qm�Kr/½s�-mq
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�µn/}�qmL/���r/~�³�°¾s�f�y�sK�µn?rO� 5q´P��N½rlW�rO�È²P�ÈÆyK��³r~�¬¡Lg
VyK��«´/���×´/y�sK�n/²cr·�³�V/yK��³r/~�V/¾®¡Lg�N�²�sK�ÈX´¢g�¬¢gņ�

VyK�³K�V¾®¡Lg�¯L¢�³�¯Ls�¶O�m³nh�,n}LO�µn}�qmL���È�¬¢g�°½K�¶¾_´W�qm��¯K´W
¶/O�¶_´W�LO�¶¡�V�¥�¯L®XkL/y��L/�WqK�È·L/W´¡��qm�r/P���L/�WqK�¯mq³?�ÅL/O�,¬½n/��qm�L·

�§sL/²�¯³qm�¶/O�°XkKn±K�µL¦±�³�¯?�×³q�×mKr�K�°X�q�¶²¾s�LW�µm´O�È�L¡�rX� ½�m³ng
n±s�¬�q�Kq��Kr�K���r¾P�W��r~��È�V½K³q�qm�µn/z��°¾/²c�¶/O�µqL/}K�n±K´W��¶X/}Km�×K

n}LO��¯LXyrP��sK�×qL¾zO�°¾²d®·���¨h�L·¶O�L½�µmL¾S�q³r�³�q´P��µm´O�¬·�¯L½LSqLc�µKr®·
ÅL//O�³�V/yK�È�Vl//y�Kq�q³r//�³�q´/P��,q´//P��¯m´O�n//²¡���N//½rlW�¶//O�ÈX´//¢g�¬/¢g

È�n}LO�nyL��°½K���m�×KrO�n±K´W� 

�n/yL���/�m�qKn/�r/O�³�V/�´�ÈX´¢g�¬¢g�qm�Kq�«qL¸c�¶Xym�UL½K³q�q´¸��r¥K
�,�´/��ULh¾/�´W�¶O�¶_´W�LO�,¬½r½pT±�V�´¨OL��§L/®XgK�¨�Kn/g��sK��±L/�¶/¡�¯?�¶/_´W
È�Èª¡�È�r}�¬¢g�qm�V½K³q�q´¸��mL��±K�¨OL��,m´}�Vz¾±�qL¢±K� 

�r/·�¶/O�×r/P��r·�×³q�µsLy�¶±´¥r·�È½LSrO�¶©L��°½K�qm�ZhO��´�´�,°½K�rO�µ³Æ�
µt¾¦±K�¯LXy?�È½LSrO��´�´�¶¢ªO�,Vz¾±�×K��r/O�L/²O�sK��L/k�È�´±�¶¡�VyK�wn��×L·

¦±K�LO�q´P�µt¾�n}�µqL}K�¶©L��¨½K³K�qm�¶¡�VyK��Lk�×K���UL/½K³q�°/½K�r\¡Kn/g�°½KrOL²O
¶O�È�ÈL��¯Ly�¯LXy?�µqLOqm�¶¡�m´}��sK�,¯?�V/¾O´ª��³�V¾�³r/~�¶/©mK�L/O�wn��×L·

È��¾�lW�,V}p¥�¯?�V©Åm�V¾L®W�¶¡��¸¡�µq´y�¶�½r}�¶½?�¶ª®_�n±q´k�� �
È�r¾kK�Nª��sK�ym�UL½K³q�¶¡�V�r¥�¶`¾X±�¯K´W�«L/��VP/z±�¶O�¶_´W�LO�t¾±�¬`²S�¶X

¯LX/y?��L/k��´/�´�³�UL½K³q�°½K�«L���´�´�°¾O�¶¡�È�Lk�³��°/½K�qm�wn/��×L·
¶O�,mqKm�m´_³�¶©L��¯LXy?�È½LSrO�¶©mK�,¶�yK³��,q´¡p/�¶�½r/}�¶/½?�¶ª®_�sK�,wn��×L·

È��¾�lW�n±q´k�� 

¯LX/y?�V¾�³r~�«n��rO�¬~}�¶Xym�UL½K³q�V©Åm�È/²XP�,wn/��×L·��V/¾`g�r/O
�¬/¢g�¶O�°��sK�|¾O�×t¾c�r\¡Kng��½Kqo�ny�¶¡�L`±?�sK�³�VyK��½Kqo�ny�È¸���§´�K

È®±�mL`½K�rPX��¶±K´X~S�¯³nO�È�r}�È®±�,n²¡��mr/¡�mL®X�K�¯?�¶O�¯K´W� /±���,¬¾/¢g�����,«

�������� 
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¯LXy?�È½LSrO�¶¡�n½?�|¾S�È½L_�r¥K��¶/ª®_�sK�,UL/rh�×n/���L/½�È����¶n��L·
¡p�ULrh�¶/±�³�m´/O�n/·K´k��³r/~�¶/±�È½L/SrO�0L�P��,n}LO�UL½K³q�¬~}�¶Xym�qm�q´
¯L²d®·�-t½L_�¯LXy?�Èz¡�r¥K�¶¡��³��/²�,n·m�qKr��Èrh�r·�×KrO�¶�½qo�³�¶ª¾y³�Kq�L·

°Km�«rh�¯?�ML����L�hXyK��¶X/}Km�¯³t/�K�ÈOL���Vz¾±�n¾�O�¶¢ªO�³�n}�n·K´k�³K�r¾¥
n}LO�� 

·K�UL½K³q�ÈyqrO�³�¨�±�¶`¾X±�̈�¯Kr¦½m�sK�¶¡�×n²y�UÅL¢}K�sK�¶X}p¥�¶¢±?�V²y
b·�,¬½mr¡��½n�W�0L�P��³�¨�±�¯LXy?�È½LSrO�sK��²�rO�ÈX©Åm�«Kn¡�n±qKn±�wn��×L·�� �

�����¶¾LK�UL½K³q��

È�¶Xym�³m�¶O�Kq�¶¾LK�UL½K³q�mr¡�¬¾z�W�¯K´W�� �
§³K�¶Xym��|¾S�UL½K³q�¶OL~�VyK�ÈWL½K³q�¨·K�sK�§´�²�¶X�¥��U³L/�W�°/½K�L/O�,V²/y

�mqKn/±�m´_³�L¾©³K�³�¯Lh©L��,L¾P±K�q´P��µqLOqm�ÈX½K³q�L¸±?�qm�¶¡��,È/²¾ª¡����]�,����,����-

�,È�rO����]�,����,���ÈO�,�³n��-�]�,L/W����,����,�³n/��-�������,����,È/y´��j¾/}�-����]�,���,

��������¯LX/y?�È½L/SrO�V/¾�´²®�r/O�È/²P� 7UL/½K³q�°½K�×KrO�ÈX©Åm�¶¾LK�sK�Èz¡��×L·
«´/���¯L/s�¶/O�¨/�X�È/����¬©L/zW�¶/¾LK� 7x¢�r/O�¶/¢ªO�-VyK�µn½n±�wn�ņ��r/O

n±qKm�MLPhXyK�� �
¨·K�UL/½K³q�°®/��qm�UL/½K³q�°/½K�mL��¶X}p¥�ÈyqrO�¶O�¶_´W�LO��¶/O�×sL/¾±�,V²/y

Vz¾±�qKr¢W�� 

«³m�¶Xym��L½K³q¯LXy?�È½LSrO�V¾O´ª��rO�¶¡�VyK�ÈW��µqL/}K�L/½�V/©Åm�wn/��×L·
mqKm��«r/¡K�rPL/¾S�§´/��sK�,UL/½K³q�°½K�sK�È²}³q�¶±´®±�qmŅ��°¾²D/®©Kr¾K�¶/O�ML/�k
Èª�ņ�VyK�µn?��� �

�7¬4¡ 3q 4́ P4�� 3r 3® 3�� 7° 3���3ª 4y� 3̄ L 3�3A�L 3®8±3B3¢3��L 3· 3n 3·L3�3W 3³�7 ¾�3ª 3�� 3m 4³K 3m� 3°7 O� 3̄ L 3®È��3O� 5>L3²5 O/7 ¾�- 5w5n/7� 3®7 ©K� 5V
V�q�³�mqL/®¥�V/®·�L®/}�q´/P��UqL/®��¶/O�x¡r·��¶/L±rO�qm�Kq�¯?�¶/O�n/?³

�VkL//y�r//O�Kq�m³Km�°//O�¯L®¾ª//y�¶//¡�V//yK�¯?�¨//\�,n//·m�qKr//��m´//k�È¥n//±s
V¾O��VyK�µmr¡�×qL½�wn�®©K��,Èy´��j¾}����]�,������,���,������ �
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¶O�V½K³q�°½K�O�³��L®_K�¶¢ªO�,Ur¸}�LK�,VyK��¾���n²y��Lh©�¶O�¨�X�¬©LzW�¶¢ª
¯LLK�¯Lsń��VyK�n��²�¯?�mL��rO�,¶¾LK�°¾O�qm��,§³K�n¾¸}����]�,�����,���,×qK³tP/y�-

ÈO�]�,LW����,���ÈO�,È±KrhO�-�]�,LW����,������� �

¶`¾X±�×r¾¥��
VyK�er}�°½K�¶O�|·³vS�^½LX±�¬·K�� �

����¶½?���¯LX/y?�È½L/SrO�V/¾O´ª��¶/¢ªO�³�V¾�³r/~�r/O�V/©Åm��/¸¡�µq´y��×L·
mqKm�wn��� �

����MLh/�K�q´/P��r/O�n`/z��´/�k�L/½�L/²O�È½LSrO�¬¢g�V½Kry�Z�LO�¶¡�×qL¾�
¯LX//y?�r//O��/¸¡�È�wn//��×L·��È±Kn//g´�V//³L��³�{t//¾k�sK�V//yK�UqL/P��,m´//}

¬¢h�¨OL�r¾���½Kr}�¶¾ª��§m�VyK�¶�L_�rO�r�¡�³��r}�¶Pª��³�¨®hW�� �
���È�¯L~±��´��qL¾��¯LX/y?�È½L/SrO�¶/¡�n·m��×L·¶O�wn/���¬cr/S�¯mr¡L/SrO�¶/OL\

È¢¾±�{rX/z¥�³�UKr/¢²�L/O�µsqL/P�¶/ª®_�sK�,¯?�«sK´©�¶®·�LO�ÈXyrSKnk�³�n¾g´W��,L/·
m´O�n·K´k�«ÆyK�wn��V�½r}�¯L¾O�³�°¾¾�W��OL��� �

����È½L//SrO�sK��//²�r//O�V//©Åm�,¶//¾LK�¶//±�³�È²//y�È//½K³q��//K´_�qm�¶//±�È//X½K³q�b¾//·
¯LXy?�m�°½K�VPz±�LW�mqKn±�wn��×L·�´��V©Åm�LO�V©Å�n}LO�ZhO�×L_�È±?r��r¡p©K�� �
� �
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�OL²�Vyr¸����
��¬½r¡�¯?r��� �
�� °OK�ÈOK�n®h�°O�¯L®gr©KnP��,¬WLg�����������ƼɕƟƣƹŤ�ƿŘƅƲƹŤ�ƅɕƋƮŮ��U³r¾O��r¢�©K�qKm� 

�� °OK�ÈOK�n®h�°O� Þ6ÉKnP��,¶P¾}�����������ƬǂƓƾƹŤ��U³r¾O��r¢�©K�qKm� 

�� °OK�W¾®/¾n//®gK�,º������������ūƨƨƢǈƾŷƽǇťƨůƮƹŤɒ��ǄƨɔǈũǂƹŤ�ūƨƨǂɔƁƾƹŤ���º//�LP�©�n//¸�� //ª®©K��//®`
�½r~©K��h�®©K� 

�� °OK�n®gK�,¶¾®¾W�����������ǄɔǈũǂƹŤ�ūǂƋƹŤ�Ŵťǆǂƽ��ÈO�L_��¶P�r��ºzyD� 

�� °OK�Èª��°O�¯L®gr©KnP��,×s´_�����������ƅɕƋƾƹŤ�ƀŤƆ��U³r¾O��ÈOr�©K�MLX¢©K�qKm� 

�� °OK�n®gK�,¨P²g���ÈO�LW���ƁƾźŤ�ƁǂƋƽ��U³r¾O��mL��qKmq� 

�� °OK�n®h�,n�y���ÈO�LW���ɒƅũƹŤ�ŬťƲũƛƹŤ��U³r¾O��qmL��qKm� 

�� °OK�Èª��°O�r®��,§mL������������ŦťůƹŤ�ƻǈƺƢ�ͳƭ�ŦťũƺƹŤ��U³r¾O��º¾®ª�©K�NX¢©K�qKm�� �
�� °OK�� Þ6ÉKnP��°O��y´½�,rP©KnP������������ƁɕǆƾůƹŤ��Mr/�®©K���¯³D/~©K³��L/�³ÅK�«´/®��¹qKs³

º¾ÆyÅK�� 

��� °OK�È¾h�,ÈOr��°½n©K�����������ǀŨŤ�ƅɕƋƮŮ�ɓŨƅƢ��U³r¾O��º¾®ª�©K�NX¢©K�qKm� 

��� °OK�r®��°O�¨¾�L®yK�,r¾\¡�����������ƼɕƟƣƹŤ�ƿŘƅƲƹŤ�ƅɕƋƮŮ��U³r¾O��º�r�®©K�qKm� 

��� n®h�°O�n®h�,m´�z©K´OK���ÈO�LW���ƀǈƣƋƹŤ�ɓŨŤ�ƅɕƋƮŮ��U³r¾O��ÈOr�©K�YKrX©K�>L¾gK�qKm�� �
��� °¾zh©K�°O�Èª��,È±L¸��K�]r�©K´OK�����������ƲƽǀɕɕũƹťƛƹŤ�ƸŮť��¬���È�r©K�UKq´~²� 

��� Z�}K�°O�¯L®¾ªy�,m³Km´OK�����������ƀǇŤƀ�ɓŨŤ�ǀǂƊ��U³r¾O��r¢�©qKm� 

��� m³Km�°O�¯L®¾ªy�,m³Km´OK���ÈO�LW���ƀǇŤƀ�ɓŨŚ�ƁǂƋƽ��U³r¾O��º�r�®©K�qKm� 

��� °zhn¾y�,°¾K�����������ŦťɕŮƄʭŤ�ƬƏȕ��¯Kr¸W��¶¾ÆyÅK�NX¢©K�qKm� 

��� °½n©Kr�L±�n®h�,È±LP©K�����������ƸɕƺƧƹŤ�ŗŤǇƄŤ��U³r¾O��ÈÆyÅK�NX¢®©K� 

��� �y´½�,È±KrhO���ÈO�LW���ŪƅƖťǂƹŤ�ưŢŤƁŻƹŤ��¬���°¾yqn®©K�º�L®_� 

��� ¨¾�L®yK�°O�n®h�,×qLlO�����������ɒƄťſŨ�ŹɕŻƒ��U³r¾O��r¢�©KqKm�� 

��� n®h�°O�n®gK�,È�rO����������ǀƊťŻƾƹŤ��¯Kr¸W��º¾ÆyÅK�NX¢©K�qKm� 

��� ¯L¸Os³q�,Èª�O�������«���ƿŘƅƲƹŤ�ưŢťƲź�ͳƭ�ƿťɕũƹŤ�ƉŢŤƅƢ��U³r¾O��º¾®ª�©K�NX¢©KqKm� 

��� r®��°O� Þ6ÉKnP��,×³L�¾O�����������ƸɔƇǂůƹŤ�ƄŤǈǁŤ��U³r¾O��ÈOr�©K�YKrX©K�>L¾gK�qKm�� 
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��� °¾zg�°O�n®gK�,È�¸¾O���ÈO�LW���ͳƲǆɕŨ�ǀǂƊ��U³r¾O��r¢�©K�qKm� 

��� Èz¾��°O�n®h�,×prW�����������ɒƃƽƅŮ�ǀǂƊ��U³r¾O��r¢�©KqKm�� �
��� n®h�°O�n®gK�,ÈPª�[�����������ɓũƺƣŲ�ƅɕƋƮŮ��U³r¾O��ÈOr�©K�YKrX©K�>L¾gE�qKm� 

��� qKt��°O�¨�¾��,¬yL`©K�����������ƁɕźǈůƹŤ�ƁɔƅŷŮ��V/½´¢©K���¯?r/�©K�«´/ª�©�º/½r¾l©K�¹r/P®©K
º²z©K³� 

��� °®gr©KnP��°O�r�L±�,�½n_�����������ȓƅũůƹŤ���L½q��n}r©K�ºPX¢� 

��� qmL�©KnP��,È±L_r_�����������ƄƄƁƹŤ�ŴƄƀ��¯mqK��r¢�©KqKm� 

��� È����°O�¨¾�L®yK�,×´yrO�È�g���ÈO�LW���ƿťɕũƹŤ�ŸǇƄ��U³r¾O��r¢�©KqKm� 

��� È�Wn®h�n¾z©K�,¬¾¢g�������«���ƿƄťƲƾƹŤ�ǄƲƮƺƹ�ūƽťƣƹŤ�ƷǈƒʭŤ��ÈO�L_��§?�ºzyD�V¾P©Kń� 

��� ¬yL�©K´OKn¾y�,ÈI´k�����������ƷǈƒʭŤ�ŸťũƓƽ��¬���×q³Kn©K�ºPX¢� 

��� ®gK�°O�n®h�,ÈP·on�����������ƻʮƊʭŤ�ŽɔƄťŮ��]�����U³r¾O��ÈOr�©K�MLX¢©KqKm�� �
��� n®h�°O�°¾zg�,È±L¸��K�N�Kq���ÈO�LW���ƿŘƅƲƹŤ�ƜťƮƹŤ�ŬŤƀƅƮƽ��¯Kr¸W��º½´�Wr®©K�ºPX¢®©K�� �
��� r®��°O�m´®h�,×r~ls�����������ƫťƏƹŤ��U³r¾O��ÈOr�©K�MLX¢©K�qKm� 

��� r��_�,È±LhPy�����������ƿŤƇɕƾƹŤ�ͳƭ�ūɕŨťǅǈƹŤ��¬���_°¾yqn®©K�º�L®�� �
��� r�LOn®h�,×qK³tPy���ÈO�LW���ƀťƣƾƹŤ�ŪƅɕžƂ��È¦²y�QLc���¬���§?�ºzyD�V¾P©Kń� 

��� n®gK�°O�n®h�,Èzkry�����������ͳƋžƅƋƹŤ�ƷǈƒŤ��U³r¾O��º¾®ª�©K�MLX¢©K�qKm� 

��� r/�L±�°/O�°®gr©Kn/P��,×n�y�����������ǀƾźƅƨƹŤ�ƼɔƅƨƹŤ�ƅɕƨƋɕŮ�ƅɕƨƋƮŮ��U³r/¾O���º/zyD
º©Lyr©K� 

��� �r�±�,×n²�r®yn®h�°O�����������ɒƁǂƱƅƾƊ�ƅɕƋƮŮ��U³r¾O��r¢�©K�qKm� 

��� m´®h�°O�n®gK�,ÈyK´¾y�����������ƅɕƊťƮůƹŤ�ƿǈɕƢ��U³r¾O��qmL��qKm� 

��� �²}¾�ÈKn/®h�,¾°�����������ũƹŤ�ŗŤǈƨƖŚƨɕƨƭ�ƿťͳ�ŞɔƿŘƅƲƹťƨŨ�ƿŘƅƨƲƹŤ�ŸťƨƗ��]����¯L/²P©���qKm
©K¢®ª�©K�NX¾º�ª��n®h�UKq´~²È�O¾¯´��� �
��� §L®_�°O�n®h�,§³K�n¾¸}�°½n©K�����������ǄƣɕƏƹŤ�ɒƅȕƂ��¬���§?�ºzyD�V¾P©Kń� 

��� °zg�°O�n®h�,Èy´��j¾}�����������ƻťźʭŤ�ŧɔƃǆŮ��¯Kr¸W��º¾ÆyÅK�NX¢©KqKm� 

��� °zg�°O�n®h�,Èy´��j¾}�����������ƿťɕũůƹŤ��¬���ÈÆyÅK�«Æ�ÅK�NX¢� 

��� Èª��°O�n®h�,�³n�����������ƄťũžʭŤ�ͳǁťƣƽ��¬���°¾yqn®©K�º�L®_� 

��� Èª��°O�n®h�,�³n����ÈO�LW���ǄɕƲƮƹŤ�ǃƅƗŻɔʭ�ǀƽ��¬���°¾yqn®©K�º�L®_� 
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��� «L®·�°O��Ksr©KnP��,È±L�²����ÈO�LW���ƬǂƓƾƹŤ��ÈO�L_��ÈO�L±� 

��� °¾zgn®hn¾y�,È½LP�LP������������ƿŤƇɕƾƹŤ�ƅɕƋƮŮ��U³r¾O��È®ª�ÅK�ºzyD� 

��� n®gK�°O�¯L®¾ªy�,È±KrP����ÈO�LW���Ť�ƼŷƣƾƹŤƅɕũƹ��U³r¾O��ÈOr�©K�YKrX©K�>L¾gK�qKm� 

��� °zg�°O�¨���,ÈyrP������������ƿťɕũƹŤ�΄ƾŷƽ��U³r¾O��È®ª�ÅK�ºzyD� 

��� r½r_�°O�n®h�,×rP������������ƿťɕũƹŤ�΄ƽťŶ��U³r¾O��r¢�©KqKm� 

��� r½r_�°O�n®h�,×rP����ÈO�LW���ɒƅũƛƹŤ�ŽɔƄťŮ��U³r¾O��È®ª�ÅK�ºzyD�� 

��� §L�©KnP��n®gK�Èª��,×³L�¸������������ƄǈƮƧƹŤ�ůƭ��U³r¾O��¶¾®ª�©K�NX¢©KqKm� 

��� >L¾��L�?�,È�Kr�����������ƄťȖƭʭŤ�ūɔťǆǁ��¬���°¾yqn®©K�º�L®_� 

��� ML¸}�,È±Æ�z��r`g�°O�°½n©K���ÈO�LW���ɒƄťũƹŤ�ůƭ��U³r¾O��º�r�®©K�qKm� 

��� V®�±�,¯K´ª��m´®h�°O� Þ6ÉK�������«���ǄɕǆƹʭŤ�ŮŤǈƮƹŤ��¹r·L���ÈOL¡q�qKm� 

��� n®gK�°O�m´®h�,È²¾����ÈO�LW���ɒƄťƲƹŤ�ŪƁƾƢ��U³r¾O��ÈOr�©K�YKrX©K�>L¾gK�qKm� 

��� n®h�°O�n®h�,È©Kt������������È��Xz®©K��U³r¾O��¶¾®ª�©K�NX¢©K�qKm� 

��� ¬¾·Kr//OK�°//O�UKr//��,È�´//¢©K�UKr//������������ͳƭǈƨƹŤ�ŬŤƅƨƨƭ�ƅɕƨƨƋƮŮ��¯Kr//¸W���º//�L�\©K�¹qKs³
ÈÆyÅK�mL}qÅK³� 

��� �Æ�,È±L}L¡��¾�°zh����������ͳƭťƓƹŤ�ƅɕƋƮŮ��¯Kr¸W��qn�©K�ºPX¢� 

��� n®gK�°O�n®h�,ÈP�r������������źʩ�΄ƽťŷƹŤƿŘƅƲƹŤ�ƻť��U³r¾O��ÈOr�©K�YKrX©K�qKm� 

��� ¬¾·KrOK�°O�Èª��,È®������������ͳƾƲƹŤ�ƅɕƋƮŮ��¬���MLX¢©KqKm� 
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An Examination of the Legitimacy of the Terminated Endowment and the 
Fate of the Endowed Property after the death of the Endowment Owners 
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Abstract 

The institution of waqf (endowment) is a God-pleasing deed, which for the waqif 
is considered as Baqiyat al-Salihat (ever-abiding good works), and for the Maw-
qufon Alayh (beneficiaries), it satisfies the needs. The Imamiyah jurists unanim-
ously agree upon the validity of the waqf in a timeless form, but there is no con-
sensus between them about the temporary waqf (in which time is specified) and 
the terminated (Munqati') waqf (which is terminated for the Mawqufon Alayh). 
The current study deals with the type of Munqati' waqf, which has two main pil-
lars and Imamiyah jurists disagree on both of them. The legitimacy of the waqf 
and the fate of the endowed property after the death of the Mawqufon Alayh. The 
research findings show that there are two conflicting views on the legitimacy of 
the terminated waqf: validity and invalidity. Considering that the terminated waqf 
is not different in nature from the timeless waqf, the view of the validity of the 
waqf is approved and regarding the fate of the endowed property after the death 
of Mawqufon Alayh, despite the differences between views of the jurists, the con-
tinuation of its endowment in public works that are close to the motivation of the 
Waqif (endower) is subject to rational and narrative arguments. Therefore, the 
endowed property is not given to the waqif and Mawqufon Alayh's heirs. 
Keywords 

Legitimacy, waqf, non-permanent endowment, terminated endowment, endowed 
property, Mawqufon Alayh. 
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¶½qL_�¶�n����³�µr¸O�r/O�µ³Æ/��¶¡�VyK�×K�×n/²��sK�×r/~O�¶/�L_�³��/�³�¯LPgL/�
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¶O�¯?�UL®¾z�W�VyK�¯Ls�qLPX�K��¶O�L½���³�,L²��°½K�¶O��¬IKmr/¾��L/½�,VyK�È®IKm�Uq´�
�ÈO�,È²¾®k�«LK�]�,LW����,������ �

m´~±�n¾��¯?�qm�¯Ls�¶¡�VyK�¯?�¬IKm���³ mqKm�V/©Lg�³m�m´/k�°/½K�³���¯?�È/¢½
¶O�Kq�¯?���K³�¶¡�VyK�m�¶/¢±?�r/¦½m�³�n²¡�L~±K��ª��Uq´�È®IK��n/¾��¯?�qm�Kq�¯m´/O

n²¡��� �

���¬IKmr¾����³�«Lz�K��

VyK�q´�X�¯?�×KrO�¶±´¥�³m�,n}LP±�È®IKm�¶¡�È��³�� �
�©K��¶/O�-n/}LO�µn}�°¾¾�W�¯?�×KrO��l~� 5̄ Ls�¶¡�È��³�È²�½�,V�´���³��¯K´²�

µsL��L½�¶±Lk�,§L\�¶O�¶¡�×K�n}LO�µn}���³�§Ly�Vz¾O�Un����³�sK�¶/±´¥�°/½K��¶/O�,L/·
©L��r�±VyK�¨�LO�«L���×L¸���N��È½Æ��r¾��Kq�¯?�¯Æ/�O�V/ª��È/²¾®k�«LK��¯?�¯m´/O

�VyK�¶Xz±Km�ÈO�,È²¾®k�«LK�]�,LW����,������� �
È��Æ�K�¯?�rO���³�L½�,Vz¾±���³�0Æ�K�V�´���³�¶¢²½K�¶XP©K��L�r/}�È/©³�mmr¥

È�V~¥rO�,VyK�¨�LO��n²¡�ZhO�¶O�¬�K�³�f¾h���Kr/��´/¦X�¥mq´�¶���§´�K�qm�¶¡�q
VyK�¶X�r¥����/�³�,Uq´/��¯?�qm�,V/yK�f¾h/��×L²��×KrO���³�¶¡�m´}�¶X�¥�r¥K

V�´�Vz¾±���³�Æ�K����³�sK�¶Xym�°½K�,×³q�r·�¶O�VyK�]qLk�ZhO�¨h�sK�t¾±�L·�� �
M��mmr/¥�¨/�Lg��L/��±K� 7̄ L/s� /½�qm�¯?�×Kr/O�¶¡�È��³�È²�½�,���²���³���L/O

½K�LO�,VyK�µm´®²±�¯?�qm�¯Ls�n¾����K³�¶¢²½K¶O�§Lg�°�¶±´¥�È�¬/�q�×K��°¾/O�¶/¡�mq´/k
�´�´�³�¯?�È�¨�Lg��L��±K�¶¾ª��m´}�� �
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¶O����²���³��VyK�¶Xym�¶y�rO��L��±K�¯Ls�qLPX�K��,È²¾®k�«LK����]�,����,���� 

�©K�����²�§³ÅK��m´}�¨�Lg��L��±K�¯?�È½KnXOK�µm³nh�qm�È²�½�� �
M�����²��y´©K���qm�È²�½m´}�¨�Lg��L��±K�¯?�È±L¾�µm³nh�� �
Q�����²�rk¿K��m´}�¨�Lg��L��±K�¯?�È±L½LS�µm³nh�qm�È²�½�� �

���²���³�qm��UL/±K´¾g��/�³�¨\�-VyK�¶�´�´�°¾��N±L_�sK��L��±K�È·L¥�,rk¿K
�¬·�sLO�,n±´~±�¬·�È[mK´g�¶O�ÆXP�r¥K�ÈXg�¶¡�¶¾ª�±�¨ILy³���³�³�¯LXkqm���³�,Èª·K

¶O��7§´®��q´�È�m´OL±�ÈWn�sK�n�O�³�¶X}Km�È·LW´¡�r®��n±mr¥�� �
�´�´�N±L_�sK��L��±K�È·L¥�¶�´�´�°¾��¶±�,VyK�¶¾ª����´�´�¶/¡�L/²��°/½K�¶O��¶/¾ª�

È��r�²�È±Ls�qm�m´}���´�´��Kr�±K��,¨¾/y�,×qL/®¾O�,¤²_�¯´c�È[mK´g�LO�L½�,¶¾ª�
¨/z±�¯n/}KsL±�³�¬¾���LO�L½�,VyK�L¸±?�§L\K�³�¯L�´��,¶©t©s��´�´��¯?�¶/O�L/½�³�V/yK�¶/¾ª�
È�qKr��r�±mq´�Kq��Lk�mKr�K�sK�Èªz±���K³�¶¡�VyK��r�±mq´/�¨z±�¯L½LS�sK�n�O�¶¡�n·m

¶O�Èz¡�r¦½m��´�´�¯K´²��È®±�È�LO�¶¾ª��n/±L���µqL/Oqm�L/¸���r½L/y�³�×qL/�±K�j¾/}�¶/d±?
µmKm�qKr��ZhOmq´����²���³��VyK�Uq´��°¾®·�,n±K��,×qL�±K�j¾}����]�,�����,������ �

���|·³vS�Uq³r���
�,n/}LO�t½L/_�0L�r/}�¯?�«L/`±K�³�V/OL[�×mL/¸X_K�V/¸_�sK�r/¥K��/��²��/�³�V¾�³r~

 ½sK�¨½L�È¸©K�M 6r�W�V¾±�LO�¶¡�È±K³Kr��¯Kr6¾k�´y�¶/±´¥�sK�ÈkrO�n±K���/��²��/�³�×L·
��¶/O�³�]qL/k�V¾��³�sK�n²¡�Kn¾S�sL¾±�¯?�¶O�µL¥r·�n²¡��r}�¯?�qm���K³�¶¡�È��³�n²±L
ªn±Kmr¥rO�|¢��×KrO�µKq�,n²·m�«L`±K�Kq�«L¥��½r��°½K�sK�³�µm´~¥�¯L}��qm�È/XP\�×L/·

ÈrO�¶�L_�È½Kmsr���n±qKm��¶/O�L¸±?�¯LPgL��¶¡�ÈWL�´�´�sK�×qL¾zO�,r¦½m�×´y�sK��q´�
�YmK´/g�L/½�³�×³L®/y�³�È/�qK�×L/½ÆO�L½�È�¾P��YmK´g�³�¯Ls�q³r�r[K�rO�L½�³�È�¾P�

Lz±K�¨K´��sK�¶XyLkrO�È±�³�µn²/~4¡�×qL/®¾O�§L�X±K�,ny�¯mr¡L·q�,¤²_�¨\������°¾/O�sK
�È�¾ª¢WÆO�sK�n²}LO�µn}��r�²�³�¶X�q�È���³�ÈOKrk�³�È±Kr½³�¶O�r`²�LzO�¶¡�mmr¥��

È�¯³r¾O�È�Kn¾S�×r¦½m�UL¾g�,n½n_�¶±´¥�qm�³�n²½?�n²²¡�� �
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���|·³vS�¶²¾~¾S��

�L®ª��È¸����OL²�sK�r¾��,¶²¾~¾S�V¸_�sK�P©L��¶¡n²Xz·�ÈOr��¯LOs�¶O�0L��qm�Kq�Z/hO�°½K�³�
�/¾O�MLX¡�qm�L½�³���³�MLX¡�¶KmK�¶/O��/�³�{³r/��V¸_��µmr¡�er/���|·³v/S�,n/±K

¶©L��r¦�,VyK�µn~±�µn·L~�ÈyqL��¯LOs�¶O�Èª�Xz��È½L/�r¸}�ÈOKrW�rP¡K�×L�?�¶¡�×K
�¯K´²��LO�V/�´���³�V¾�³r~�¶©mK�×r¦±sLO��È/®ª��¶/ª`�qm��È/~·³vS�/¸X_K�L/WmL��

�VyK�µmKm�qKr��ÈyqrOmq´��,È½L/�r¸}�ÈOKrW�������,����¶/±�,V/yK�V/�´���³�µqLOqm�¶¡
¨OL��¶²¾~¾S�,V¸_�°½nO�³�,���²���³��µn/½mr¦±�µn·L~�³q�|¾S�|·³vS�×KrO�È¸_´W

VyK�� �
V/½?�Ur/�g�¶/���]qL/k�w³qm�r/½r�W�¶/¡�VyK�r¡o�¯L½L}��qm�È/ª?�×mK´/_� Þ6ÉK

�K�µt¾¦±K�,���²���³��¾O�ZgLP�¨/�K�µqL/Oqm�L/W�µn/}�µn/±qL¦±�×Kr/O�|·³vS�°½K�Èª
�´�´��Kr/�±K�sK�n/�O�¶/�´�´�°¾��V}´±ry�³����²���³��³��´/zP�|·³v/S�,¶/¾ª�

µq�°½K�sK�LW�mq³?�¨®��¶O�È©nXz�|·³vS�,qp¥�|·³vS�µt¾¦±K�,¯Kr¥��°/½K�qm�r/¦½m�×L·
/½K�¨¾®¢W�³�eÆ�K�,È½L®²·Kq�¶O�«Kn�K�L½�³�µm´®±�Kn¾S�Kq�¬¸��´�´n/²½L®±�|·³v/S�°��

��³�UÆ¢//~�,�L//�³K�q´//K�¯L//¾©´X�°¾//²d®·��¶//¡�Kq�q´//~¡�¯Kmr¥r//y��//��²�×L//·
µn±L��¾ª¢WÆO�µsLW�UL¾g�³��r�rO�n±K��Kq�È±L/z±K�³�ÈÆ/yK�¶�L_�³�n²~lPO�L¸±?�¶O�×K

µr¸O�L¸±?�N·K´�³���L²�sK�n²½L®±�n²�� �
¶//O�¶//¡�r//�Lg�|·³v//S�È//ª¾ªhW�{³q�qm�,¶//X�L½�r//½r�W�È�LP²X//yK��Èª//�K�q´//h�³m

�«n��³�V¾�³r~��/��²��/�³�V¾�³r~���³���Kr/�±K�sK�n/�O�¶/�´�´�°¾/��V/}´±ry
��³�¯LPgL���È�qKr��ÈyqrOmq´�¨½o�er}�¶O�mr¾¥�� �

���«n��³�V¾�³r~����²���³�V¾�³r~��

�/��²��/�³�È/²�½�,¯?�«´/y�|/lO�,�/��²��/�³�sK�mKr��n±´/zS�¶/¢²½K�³�V/yK�rk¿K
�rk¿K��·³vS�¯K´²��sK�«´/¸��×KrO�¯K´²��°½K�¶¡�VyK�V¸_�¯KnO�,VyK�µn}��pg�|

���²���³�Vz¾±�qL�X±Kmq´�¯?�¯m³t�K�³�VyK�µmr¡�Kn¾S�Ur¸}�rk¿K�� �
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¾LK�×L/¸���¯L/¾�³r/~�µqL/Oqm�¶¾m�,�/��²��/�³�V/½¬·�µL¥n��-mqKn/±�m´/_³�È½´/y
²c�È·³r¥¾È�¨�LO�Kq�È��³�°�È·³r¥�³�n²±Km�m½h/��r¦¾���sK�È/krO�n/²cr·�-f¾�¯L/¸

}¾±�Kq�È´y�r�±�¶�¾µmKm�§L®XgK�t��n±K��,Èy´��j¾}����]�,�/©K������,���°OK�-��,x/½qmK�����,�

]����,����,È±L[���h�-����]�,�����,���,È±LyKrk�n±´k?�-�������,������sK�r·K´/_�NgL��¶¡
�VyK�µm´®±�ÈX�¦}�qL¸�K�×r�±�°¾²c�ÈO�,r·K´_�NgL��,LW�]�����,���È�r�±�¶O�È©³�,��n/½?

m�³m�¯L®·�¶O½ÈsLO�Vzl±�µL¥n�mmr¥��� �

�����������²���³�¯Æ�O�µL¥n½m��

�L¸���ÈkrO�°OK��,Èy´��µt®g�������,����°OK�-��,Èªg�n¾�y�������,�����,È/ªg�¶/Æ��-����]�,���,

������,È//ªg�¶//Æ��-����]�,M������,����,°¾��h®©Kr//l��-����]�,�����,����-�,È±L//[�n¾¸//}�����,�

]����,����,È½L//P�LP��×rIL//g�-����]�,������,����,È//®��×Ksr//¾�-����]�,�����,���//}L¡�-��,>L��©K

�������,�����µmKm����²���³�¯Æ�O�¶O�r�±�n±K���qm�¶/¡�V/yK�¯?�L/¸���sK�¶Xym�°½K�¨¾©m
�VyK��r}�V½nOK�³�«K³m�,��³�V¾·L��,°¾��h®©Krl�����]�,�����,����n¾¸/}�-�,È±L/[�����,�

]����,�����È��/�K³�m´k�,���²���³�qm�³�¨OL��¯?�×Kr/O�V½n/OK�³�«K³m�n/±Km��q´/�W
È�¶±´¦c�,§Lg�°½K�LO�-Vz¾±��.n²¡���³�mqKn±�«K³m�¶¡�Kq�×t¾c�n±K´W� �

·L��/�hW�«n/��r/O�µ³Æ/��È/®��×Ksr/¾�¶/ª®_�sK�L¸���sK�ÈkrO/¾�,�/�³�qL/[?�³�V
§´¸`�±�Kq���³�¯m´O¾È�¯?�¯Æ�O�¨¾©m�t��n±Km��,È®��×Ksr¾����]�,�����,����� 

«L/±�×L/¸���N©L��¶¡�VyK�r¡o�¯L½L}��¨/�LO�V/¾��³�{r/¦±�sK�Kq��/�K³�¨/®��,µmrO
È��§L/�xP/g�ML/O�sK�Kq��l}�¨®��x�±�È©³�,n²±Km�È²¢/ 4y�³�È/P� 4q�,×r/®4��¨/\���

È�f¾h���n²±Km��,Èªg�¶Æ�����]�,�����,����,Èªg�¶Æ��-����]�,�©K������,����,È/ªg�¶/Æ��-

����]�,M������,����///}L¡�-��,>L��©K�������,����,°¾��h®©Kr///l��-����]�,�����,����,§³K�n¾¸///}�-
                                                          � �

Î��¶O�¶¡�VyK�È�L�X±K��g�,×r®4��¶O��l}�×KrO� ©L��r��sK�×n���N_´���/�X²�r/®��L½�m´k�r®��Un�L/½�³
È�qKr�rO�È\©L[��l}�r®��mr¥m��,È²¢ 4y��×Kr/O�È²¾��¶±Lk�qm�V±´¢y�×KrO� ©L��r��sK�¶¡�VyK�È�L�X±K��g

È�qKr�rO��l}�m´}��ÈP� 4q�È�°¾¾�W��l}�×KrO�È²¾��Un�×KrO� ©L��r��sK�¶¡�VyK�È�L�X±K��g�mmr¥�� �
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����]�,�����,����,È±L[�n¾¸}�-����]�,���,����,×r®¾��-����]�,�����,������ �
�xP/g�¶/±�,V/yK�µm´O�°¾����³�,��K³�n���¯´c�-Vz¾±�ÈXyqm�V}KmrO�°½K�È©³

°¾���¯?����³�LO�¶¡�VyK�×r¦½m�n���°¾��xPg�,VyK�µm´r��r·K´_�NgL��¶¡�¶±´¥
�mqKm�U³L�W�ÈO�,r·K´_�NgL��]�,LW�����,������rX/~¾O�µL¥n½m�³m����²���³�qm�V¸_�°½nO

È®±�¶O�n½LO�L¸���³�n}LO�¶X}Km�m´_³�n±K´W��L/½�,V/yK�¨/�LO��/��²��/�³�n²½´¦O�VgKr�
m�n���³�xPg�¶O�×qL¡�³�VyK�f¾h�n²}LO�¶X}Kn±�r¦½��� �

�������������²���³�¯Æ�O�µL¥n½m�n�±�³�ÈyqrO��
¶X�¸±�r¢²�,µL¥n½m�°½K� 6mq�qm�L¸���ÈkrO����³�qm�V½nOK�¯m´O��/��²��/�³�¶/ª®_�sK��

µn}��,µr/®[�¨¾P/zW�×KrO�°¾���L�½K�sK�VyK�UqLP����³�¶¡�VyK�¯?�rO�¯L}mL�X�K�³�n±K
�¨/�LO�V/z¾±�V½nOK�¶O�¯³r��¯´c�m´}�¶X�¥�LW�Vz¾±�rPX��¯?�qm�V½nOK�V¸_�°½nO�³

�VyK�ÈO�,×mt½�]�,LW����,���ÈO�,È²¾®k�«LK�-�]�,LW����,�������qL/¢±K�r/O�µ³Æ��×qLz±K´k���h
��r/�²�¶/¡�È±L/z¡�r/O�Kq�¯?��/�K³�¶¡�°¾®·�VyK�n�X��,��³�×KrO�V½nOK�V¾�r}

È�È���³�n±mr¥�«n��r/O�¶/²½r���r/��mt/±�,n/²¡��V/yK�n/¾OBW�ÈO�,×qL/z±K´k����,L/W�����,
VyK�rPX����³�qm�V½nOK�n±n�X��r¦½m�ÈkrO�°¢¾©³�¯Kn/O��/�K³�¨/®��Vh��È©³�,

��/�³�r¥K�ÅK�³�,VyK�xPg�È�´±�¶¢ªO�,Vz¾±���³�V�¾�g�qm�³K�¨®��¶¡�VyK�V¸_
�VyK��r}���³�qm�n¾OBW�¯´c�-m´}�µmr®}�¨�LO�n½LO�n}LO�§?��,È±KrhO�q´�������]�,����,

�������� �
È®±�L·n�±�°½K�§Lg�°½K�LO�¨OL��n²±K´W�OL[�m´k�×L_�qm�0Å³K�¯´c�-n}LO�{r½pS�n/}�V

×n/OK�¶/O���K³�r¥K�ÈXg�³�mqKm�n¾OBW�×L�X�K���³�V¾·L�¶¡�µqL/}K�¯?�¯m´O��,n/²¢±�×K
�VyK�¶X�¸±�¯?�qm�V½nOK�³�«K³m�¬·�sLO��,×mqK³�������,������°/½K�r/O�×rX/zW� Þ6ÉKnyK�j¾}

¨OL��n//¾OBW�qm��//�³�q´//¸��¶//¡�mqKm�n//¾¡BW�¶//X¢±��V//z¾±�qL//¢±K�ÈO�,×rX//zW����,L//W�������sK
V½?�,¯Kr�L��¶O�¬¾¢g� Þ6ÉK���/�³� 5V/�¾�g�qm�V½n/OK�³�«K³m�¶/¡�V/yK�µm´r��VgKr�
�VyK�o´kB�ÈO�,¬¾¢g����,LW�������¯K´/²��¶O�³K�¨®��L½?�¶¡�VyK���K³�¨®��qm�ZhO�0L¾±L[

¨�LO�L½�VyK�f¾h����³����³�r¥K��V/OLO�sK�¬¾½´/¦O�³�¬½r½p/TO�Kq��/�K³�¨/®��¯m´P±
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K³�qm�,VyK�f¾h��xPg�MLO�sK�È©³�¨�LO�V¾��³µmr/¡�n¾½BW�Kq�¯Æ�P�µL¥n½m�����,¬½K
È�Kq�°¾®·�¬·�L¸±?�¯´c�n²½´¥�� �

sK�n²WqLP��,VyK�mqK³�¯Æ�O�µL¥n½m�rO�¶¡�È½L·n�±�LK�� �
���¯L®·�V½?�¶¡�¶±´¥��Un/�L/O�¶/¡�V/yK�¯?� 7«K³m�sK�mKr/�,V/yK�µm´r��¬¾¢g� Þ6ÉK

n}LP±�¯rX���°¾OsK�¶/O��/�³�°X�q��´�´��Kr/�±K�r�Lk�sK�n/²±L®·�,¶/¾ª�°¾O���/�³�°X/�q
¶O�°¾OsK�r�Lk��mqKn±�ÈWL�L²�«K³m�LO�¶¡�VyK�¶�´�´�°¾��°X�q�ÈO�,¬¾¢g����,LW������ �

���¯L®·��,µn}�µqL}K�¯?�¶O�ÈX½K³q�qm�¶¡�¶±´¥�� 4Y 3q´/4 W� 3Å 3³� 4N/ 3· 4́ W� 3Å 3³� 4�L/3P4 W� 3Å� 0º3� 3n/ 3�
�8X 3gÈ��3½�5� 7q3 7ÁK 3³� 5UK 3³L 3® 8z©K� 4Y5qK 3³�L 3̧ 3[ 5r����,È²¾ª¡����]�,�����,����¶¡�VyK�¯?�«K³m�sK�mKr�,

�¯?�¶/�´�´�°¾��È�¾P��r®��¯L½LS�sK�¨P��È²�½�-n²²¢±�¨��²�³�����qL¡�¶±L¾�qm�Kq���³
n²·n±�«L`±K�VyK���³��Æk�¶¡�×qL¡�³�n±rP±�YqK�¶O�,n²²¢±�¶P·�,n²}³r�±�Kq�� �

����´�´�L½�³�¶�´�´�°¾��¶¡�VyK�¯?�§´¸`���³�K³�0Æ\/�-n/}LP±�«´/ª��¶/¾ª���/�
¶±Lk�sK�È¢½�n½´¦O��«mr¡�V¸_�¯Æ����³�Kq�¬½L·�n/²¢±�°¾/��³��l~�Kq�¶�´�´�°¾���

�´�´�È©³�,«mr¡���³�Kq�¶±Lk�°½K�n½´¦O�L½�³��L/O�Uq´/��³m�r/·�qm�-n/²¢±�°¾¾�W�Kq�¶¾ª�
VyK�¨�LO�V¸_�°½nO�³�VyK�¶_K´�¨¸_���¬/·�³�¶/�´�´�°¾/��¬/·�,���²���³�qm�È©³

�´�´�O�³�VyK�«´ª��¶¾ª�§´¸`�§L¢}K�V¸_�°½n�Vz¾±�f¾h��¯?�¯m´O�� �
§´¸`�³�n¾OBW�V¸_�sK����²���³�¯Æ�O�µL¥n½m�°½KrOL²O�È®±�¯m´O�¨OL��n/±K´W��q³L/O

n}LO�� �

�����������²���³�Vh��µL¥n½m��

¶O�¶¾LK�×L¸���sK�×qL¾zO���³r/~�³�f¾h/��Kq��/��²��/�³�,f½r�r¾��L½�³�f½r��q´�
¶Xz±Km��n±K�ÈO�,r·K´_�NgL��,LW�]�����,�����sK�n/�O�¶/�´�´�°¾���¾ª¢W�r¾¥qm�V¸_�°½nO�³

�´�´��Kr�±K�µn}�¶¾ª��n±K���r/O�Kq�×t/¾c�¯L/z±K�r¥K�¶¡�m´r��n¾��j¾}�,¶±´®±�MLO�sK
�¯L/±?��Kr/�±K�sK�n/�O�¶¡�n²¢±��r}�¯?�qm�³�n²¡���³�{n±sr��¯Kn±sr��L½�³�{n±sr�

°½K�qm�,m´}�¶c���³�sK�¶±´¥�r�²���³�¯LPgL��r¥K�L·�È�L/O�¯L±?�sK�Èz¡�³�n±mr¥��
 ½mt±�Kq�¶�´�´�°¾��,n±L®±�È�YqK�¶O���³�¯LPgL��sK�¯L�r�²�×LOr�K�°½rW��n±rO��j¾}
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�,n¾��������,�������È�¶Xz±Km�¯L~½K�°ly�sK��¶X/z±Km�f¾h��Kq����²���³�×³�¶¡�m´}
�´�´��Kr�±K�sK�n�O�¶�´�´�°¾��×KrO�³�V/yK�µmr/¡��¾ª¢W�°¾¾�W�¶¾ª����j¾/}�È/y´�

�qL/¾XkK�Kq�È/¢½�VgKr/��¶/O�¶/¢²½K�¯³n/O�Kq����²���³�¯Æ�O�³�Vh��µL¥n½m�³m�t¾±
¶O�Kq�¶/�´�´�°¾/��V/}´±ry�ZhO�¶¢²½K�sK�È©³�,VyK�µmKm�qKr��µqL}Kmq´�,n²¡��¨¾/��W

È�¶Xz±Km�t¾±�×³�sK�,VyK�µmr¡�¯L¾O�VyK����²���³�Vh��¶O�¨IL��¶¡�mmr¥���r/¾��qm
È�Uq´��°½K���³�¶¡�m´r��È®±�¯L/¾O�Kq�¶/�´�´�°¾/��Z/hO�r¦½m�³�VyK�¨�LO��mr/¡

��,È/y´��j¾}����]�,�����,������¶O�Kq�Vh��¶O�§´��t¾±�¯Kr¦½m�µm´®±�sKrOK�È�´±��n/±K��qÆ/y

�,È®ª½m�������,����°OK�-��,È/ªg�x½qmK����]�,�����,����,È/ªg��/�h�-����]�,�����,����¶/Æ��-

ÈO�,Èªg����,LW�������×qL�±K�j¾}�LK¶/O�NyL¢�MLX¡�qm�Kq����²���³��¾O�ZhO�¶¡��q´�
�³�µm´/®±�µqL/}K��/��²��/�³�Vh��¶O�m´k�ZhO�×KnXOK�qm�,VyK�µmr¡�er���´zP

�V/yK�¯?�Vh/��L/¸���°¾O��³r��¶¡�VyK�µm´r���,×qL/�±K�j¾/}����]�,�����,�������sK
�L¸���N©L��t¾±�¯Kr�L��ÈO�,¬¾¢g����,LW���ÈO�,È²¾®k�«LK-�]�,LW���,�����,È½´/k�-����]�,�����,

�����µmKm����²���³�Vh��¶O�K´X��n±K�� �
VyK�µn}�¯L¾O���³�ZhP�qm�¶¡�VyK��ª����³�¶©mK�¯L®·�,§´��°½K�¶©mK���°/½K�¶O

�t/¾±��/��²���³�¨L}� 7̈ ¾©m�¯L®·�,mqKm�m´_³��ª����³�ULP[K�×KrO�¶¡�Èª¾©m�r·�L²�
È�yK�fª�����³�sK�È�´±����²���³�¯´c�-mmr¥�V� ±��°OK��,È/ªg�n/¸�����]�,�����,

������ÈkrO�°¢¾©³��,È±L[�n¾¸}����]�,�����,�����µmr¡�¯L¾O�¯?�×KrO�È½Kt`�¶©mK�n±K�� �
����Kq�¯?�mqKm�qL/¾XkK�7§L/�r·� ©L�V¸_�°½nO�³�VyK�¶�n��³� ¾ª®W�È�´±� 7��³

È�m´k�¶¡�Èz¡�r·�¶O�n·m��L�XkK�mn²zS�� �
���º©L�K�È�×qL_�¶h�©K�mmr¥�� �
����¯´c�ÈWL´®���5m 4́�4�7 ©L5 O�K 4́� 7³3A����,µnIL���È�¯?�¨L}�mmr¥�� �
���ÈOK�V½K³q�mqKm�V©Åm�¯?�rO�r¾�O��� �

�5 O 3A� 7° 3�È��5�3O¾�3§L3�� 2r���2r3�7� 3_� 4́ O 3A� 3§L3�ņ���5� 3³� 3Û4 I 5r7�4A� 3Å�3A�8¾�3º 3®5�L3�� 3ºņ�3§L/3��.��/3ª3 O� 4V/7ª4�È��
�3§L3����3B3��0L�3� 3y� 7³3A�0L6� 4g� 3] 3r 7k3B3��5g 8r©K� 5°®g 3r6 ©K�

5 Þ6ÉK� 5¬ 7z5 O� 4µ 3A 3r3�3��0LOL3X5¡� 4¶7 ²5� 3] 3r 7k¾�L/ 3�K 3p/ 3·�, 5¬
�5 Þ6ÉK� 5§´/ 4y 3q� 2n/ 8® 3h4� 4V/7 ²5 O� 4º/ 3®5�L3�� 5¶/5 O� 7V 3� 7³3AŅ�� 5�K 3́ /3�7 ©K� 5º3�7 P/ 8z©K�L/ 3̧ 5�5 IK 3́ 3h5 O� 7V/ 3� 7³3A
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�5®7 ©K� 3³� 5º3� 7r4 P7 ©K 3³� 5§ 3Å 8n©K 3³¾�3² 7z 3h7 ©K 3³� 5N3\È��5�L 8�©K 3³�3¾/ 3 3³� 5º�5·K 3r/7 O5E� <«4 5Á�L¾/3©5E� 3¬È�/5ª 3��<È�/5 O 3A� 5°/7 OÈ�
� 2N5©L 3�ņ�� 3� 3� 7̄ 5F3�È��5ª 3��;È��3© 5F3�È�� 3� 3� 7̄ 5F3�� 5° 3z 3h7 ©KÈ��3© 5F3�� 4° 3z 3h7 ©KÈ�/ 3z 4h7 ©K�7 ¾/ 3� 3� 7̄ 5F/3�� 5°È�
�3z 4h7 ©K�7 ¾�3 © 5F3�� 4°È��5n7 © 4³� 7°5� 5r3P7¡3 7ÁK×���3ª 3�� 4 Þ6ÉK� 3n 5̧ 3}È��3́ 7y3 7ÁK� 4°7 O� 4mK 3n7�5®7 ©K 3³� 3Û5©3o�3 O 9t©K 3³� 5m�7 ¾� 4°/7 O� 4r

�5ª 3�� 3N3X3¡ 3³� 5«K 8́ 3�7 ©K�9È��5 O 3A� 4°7 OÈ�� 2N5©L 3�ņ���,È²¾ª¡����]�,�����,����� �
Kr/·s�¶/®�L��Ur/�g�¶/¡�V/yK�¯?�V½K³q�V©Åm�¶_³ŉ���Æ/K�sK�¯L/¢�V/�·

Èª��Ur�g���³�Kq�|½´kņ�È/PX`�°/zg�«L/K���³�×³�sK�n�O�³ņ��×³�sK�n/�O�³
°¾zg�«LK���³ņ��¶/¡�VyK�µmr¡�{m´k�µn±L®¾�LO�n±sr��°½rX¥qtO���³�×³�sK�n�O�³

¶X}Km�×m³nh�r®��¯L±?�¶®·�n±K�� �
����«´®��t¾±�r·K´_�NgL���5m 4́�4�7 ©L5 O�K 4́� 7³3A����,µnIL����V½K³q��´�k�³��3ª 3�� 4� 4́� 4́ 7 ©KÈ�

�L 3� 5N 3z 3g�3½L 3̧ 4 ª 7·3A�L 3̧ 4�5�����,È²¾ª¡����]�,�����,����VyK�¶Xz±Km�¯?�Vh��¨¾©m�Kq�� �
���V½?��sK�°�¾/X�¶/¡�V/yK�¯?�r/O�{r/�±�,qL�/��¶PWL¢�V©Åm�rO�µ³Æ��,¬¾¢g� Þ6ÉK

È�V~¥rO��L®_K�n����V/yK��/��²��/�³�Vh/��È�X��¶¡�×n�K´��¶O�n²¡��,¬¾/¢g

ÈO����,LW������ �

���V½?��Vh/��È/�X�� 7���²���³�qm�¶¡�VyK�n�X��×qK³tPy�Èª�ÅKnP��n¾y� Þ6ÉK
VyK�m´���¯?��±L�³�m´_´���¶/¡�ÈWL/�Æ�K�³�UL/´®��sK�VyK�UqLP��Vh��È�X�

È����²���³�¨L}�³�VyK�µn}�mqK³���³�Vh��µqLOqm�mmr¥��m´����¯KnO��±L�¯m´O
�n/¾OBW�È�L/²�m´/}�¶/X�¥�¶/¢±?�r¦�-mqKn±�m´_³�n²¡�¯?��²�¶¡�×t¾c�¶¡�VyK�V¸_

L²�¶¡�È©Lg�qm�,VyK�rPX����³�qm�¶¡�VyK�¯L/s�¯?�qm�¶/¡�V/yK�È/��³�n/¾OBW�LO�È�
�V/yK�µn/~±�°¾/¾�W�¯L/s��/��²���³�qm�¶¡Krc�-n}LO�µn}�°¾¾�W��,×qK³tP/y����]�,����,

������ �

�����qLXl�r�±��

¶©mK�³�VyK�f¾h�����²���³�Vh��µL¥n½m��,V/yK�m´/���¶/O�È�K³�µn}�r¡o�¶¡�×K
È�t¾±�r¦½m�UL½K³q�ÈkrO�sK�L¸±?�rO�µ³Æ��È©³��¶O�¯K´W«´/���«L/K�¶/¡�mq³?�Vymņ�

ÈOK�°O�¬¢g�V½K³q�n²±L�-VyK�µm´r��n¾½BW�Kq����²���³�×mqK´�qm�¶ª¾���� �
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�5 O 3A� 5°7 O� 5¬3¢ 3h7 ©K� 5° 3�È��5� 3�¾�3§L3�� 3º3ª���5 O 3A� 3� 8n 3�3WÈ��3ª 3��8È�� 3Û/5©3o� 3n/7�3O� 4¶3©� 3n5 © 4³� 8¬4 [�L 3̧ 4 X 7�3P3� 3³� 2qK 3n5 O
� 7̄ 3A� 3mK 3q3B3�� 1m 3Å 7³3A�3½�<²5�L 3· 3p 4k7BÈ��3³�3½�3ª 3��L 3̧ 5 O� 3� 8n 3�3X�7 ¾�7¬ 5̧��� Þ6ÉK� 5n/7 P 3��L/3O 3A� 4V7 ©3B 3z3�ņ�� 3Û/5©3o� 7°/ 3�

�3§L3�3�� 5º 8�5�7 ©L5 O� 4¶4 W 7r3P 7k3A 3³���5E�L 3̧ 5�7�4 W� 3Å�8½�4µL��� 4V7ª4����0Ko5E� 4¶8± 5F3��4 ½�5 ² 4®/ 5�L3lÈ���3§L/3���� 3Å 3³� 4¶ 7®/ 5�L3l3�
�3ª 3�� 3Û3W 7́ 3�� 7�3� 7r3WÈ��5¶5W 7́ 3�����,È²¾ª¡�����,�]����,����� �

��P//��sK�n//�O�¶//�´�´�°¾//��¶//O��//�K³��´//_q�Z//hO�qm�L//¸���N//©L��Kq�V//½K³q�°//½K
�´�´�µm´®±�§ÅnXyK�¯?�¶O�³�er��¶¾ª���´�´��P/��sK�n/�O��/�K³�¶¡�n±K���/g�¶/¾ª�

mqKn±��´_q��«LK�°ly�sK�,¯?�rO�µ³Æ�ņ�m´r��¶¡����5E�L 3̧ 5�7�4 W� 3Å�8½�4µL�È�,��¶ªJ/z�°½K�¯K´W
r¡��LP²XyK�Kq�{r/zS�rO�qnS���³�¶¡�m�¬/¢ 3g����P/��×³�¯´/c�³�V/yK�µm´/O�f¾h/�

È®±�qn/S�,VyK�µm´®±��È/��³�°¾/²c�r/¥K�¶/¡Krc�-n/²¡�NgL/�W�Kq�¯?�³�mmr/¥rO�n/±K´W
È�,m´P±�f¾h��È�ÅLg�³�µmKm�´W�¶O�Un�n²c�¯´c�-È±Kmr¥rO�³K�¶O�n½LO�m´r���n/·K´k

mr¾¦O�´W�sK��«LK�È©³ņ�m´r�±�Kq�°½K�� �
krO�VyK�°¢®«n��×KrO�È��È¢/z®W�°¾/²c�È©³�,n²²¡� z®W��L®_K�¶O�¯?�Vh�

�È�L®_K�r¥K�0L¾±L[�,Vz¾±�°¾O�qm�È�L®_K�,§K´�K�¶®·�°½K�m´_³�LO�0Å³K�Kr½s�-Vz¾±�f¾h�
¶O�n½LO�VyK�È6P©�¨¾©m��L®_K�¯´c�,n}LO�¬·��p/kK�V/yK�V/�´��/�³�¶/¡�¯?�°�¾X�qn�

È®±�¨L}�Kq�¯?�sK�rWKr��³�mmr¥�mmr¥��V½?�� Þ6ÉK�f½r/�W�N/ª��°½K�¶O�t¾±�È±Kr¢²©�¨�L�
�qm�¶/¡�V/yK�V/�´��/�³�¶_´X�,n}LO�¶X}Km�m´_³�È�L®_K�°¾²c�r¥K�¶¡�VyK�µm´®±

����²���³�¶±�,n}LO�µn}�°¾¾�W�Un�¯?��,È±Kr¢²©�¨�L��������,������ �
¶O��/��²��/�³�,L/¸²½K�¶/®·�r/O�µ³Æ��µn/½nS��/ª���/�³�n/²±L�¶ªJ/z�³�µsL/W�×K��×K

Vz¾±�¶[nhXzµm´O�ÆXP�¯?�¨ILz�¶O�«mr�³�er���OLy�sK�¶¢ªO�,�n±K���È/��³�°¾²c�r¥K
È�r¡o�L�È²½m��´�±�qm�,VyK�µm´P±�f¾h��«ÆyK�°½m�qm�n/}���m´/_³�È/ª¾©m�°¾/²c

mqKn±��È�¶Xz±Km�V¸_�°½nO��³�°/½m�{r½p/Smq´��/�³�sK�È�´/±��/��²���³�¶¡�m´}
VyK�¬©L��×Æ���� �

����sK�n�O�¶�´�´�°¾��V}´±ry�´�´��Kr�±K�¶¾ª���
�´�´��Kr�±K�sK�n�O�¶�´�´�°¾��¶ªJz�qm�L¸���Èª�K��ÆXkK��¯L/±?�sK�¶/¡�V/yK�¶/¾ª�
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VyK�µn}�¨�±�§´��qL¸c���×q³r/��¶/X¢±�³m�¶/O�µqL/}K�,L¸���§K´�K�ÈyqrO�³�¨�±�sK�|¾S
VyK�� �
���È�f¾h��Kq����²���³�¶¡�È±Lz¡�°¾O�VyK��rX~� 7ZhO�°½K��È±L/z¡�³�n/²±Km

��³�¨�K�¶¡xPg�È�´/±�È©³�,¶X�r½pT±�Kq�¯?�V¾�¶X�r½pS�Kq�¯?�¯m´/O�n/±K���³m�r/·�r/O�L/²O
VyK�×qL_�³�×qLy�L¸±?�qm�¨½o�§K´�K�,r�±�� �

����´�´��Kr//�±K�sK�n//�O�¶//�´�´�°¾//���//¾ª¢W�°¾//¾�W���//��²��//�³�qm�¬//·�,¶//¾ª�
�ª����³�ZhO�qm�¬·�³�VyK�ZhOmq´��mqKn±����²���³�¶O��L�XkK�V¸_�°½nO��

�³�qm�¯´c�´�´�r¥K�t¾±��ª�����NgL/��¯³n/O�¶/�´�´�°¾/��,mmr/¥��r/�²�¶/¾ª�
È�È�V~¥rO�L`¡�¶O�¶�´�´�°¾��¶¡�n±qKm�Kq�ZhO�°½K�t¾±�L`±?�qm�L¸���³�n±L�n²¡�� �

�����µL¥n½m�¶�¾}�×L¸���×L·��

�´�´��Kr�±K�sK�n�O�¶�´�´�°¾��V}´±ry�qm�L¸���sK�§´��qL¸c��V/yK�µn/}�¨/�±�¶/¾ª�
��,×qL�±K�j¾}����]�,�����,����,È²¾IL±�-����]�,�����,���ÈO�,È½´k�-�]�,�©K�LW����,������ �

��������§³K�µL¥n½m��

�´�´��Kr�±K�sK�n�O�¶�´�´�°¾��È�È�L/O��/�K³� ª�qm�¶¾ª���¶/¡�ÈWq´/��qm�,n/±L
n}LO�µn±s���K³��È�¨�X²�×³�¯L[qK³� ª�¶O�,n}LO�µmr¡�UL�³�r¥K�LK�mmr¥�� �

�«L���×L¸���sK�ÈkrO� ±�¶±´®±�×KrO���,Èy´��j¾}����]�,�©K������,����,È/ªg�¶Æ��-������

]�,�©K����,���ÈO�,Èªg�¶Æ��-����,L/W����,°¾��h®©Kr/l��-����,��]����,����,È/ªg�×q´¾/y�-�����,�

]����,����,È±L[���h�-����]�,�����,����n±qLX�¥�°½K�¯ÆIL��sK�� �
sK�VyK�UqLP��§´��°½K�¶©mK�� �

������K³���³�L/W�V/yK�xP/g�È�´/±�¶¢ªO�,Vz¾±�nOD���³�L½�³���³�V�¾�g�qm
�´�´��Kr�±K�¯Ls�¶¾ª���¶O�¶�´�´�°¾��,V¸_�°½nO��]qL/k��/�K³�V¾¢ª�sK�¨¡�q´�

n}LO�V~¥sLO�¶O�sL¾±�LW�m´O�µn~±��V½?���/¾O�¶¡�m´r�����²���³��¾O�ZhO�qm�È½´k� Þ6ÉK
�¶�´�´�°¾��>Kr}�³����²���³�qm����³�LO�ÈWL�L²mqKn±�V¾���qm��/�K³�¨/®��°/½K�¯´c
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�´�´�×KrO�V��²�³�È²¢ 4y�¨�_���K³��µmr/¡�¯L±?� ¾ª®W�Kq�¶P�q�¶¢²½K�¶±�,VyK�¬¸¾ª�
VyK�È�LO���K³� ª�qm�¶P�q�°½KrOL²O�³�n}LO���V/yK�°/¢®�¶¡�VyK�µm´r��¯?�sK�n�O

¶/©mK�¶`¾X±�qm�,VyK����²���³�sK��r�²� 7��³�«´¸��m´}�L�mK���/�³��/¾O�¶/¡�×K�Kq
È��²�È®±����²���³�¨L}�,n²²¡��n±´}�ÈO�,È½´k�]�,�©K�LW����,������ �
����V½Kr/y�³�¯?�sK�È/�lW�,n}LO�µn}�xPg�ÈXg�L½�³���³� 7°¾��mKr�K�¶O�È²¾��ÈX�³

×r¢z��°zg�«LK�V½K³q�rOL²O�¯Kr¦½m�¶Oņ�m´r��¶¡���/3ª 3�� 4� 4́� 4́ 7 ©KÈ��L/ 3� 5N/ 3z 3g�3½�L/ 3̧ 4�5�
L 3̧ 4 ª 7·3A����,È²¾ª¡����,��]����,�����Vz¾±�t½L_�ÈO�,È/ªg�¶/Æ�����,L/W����,È±L/[��/�h�-����]�,���,

�����,È®��×Ksr¾�-����]�,�����,����� �
���m´r��³�m´®±�MLh�XyK�×L�mK�Èy´��j¾}���ª��Û/ª®©K�>L/�O�¨�ÁK³/¾/ª��³A�¶È�
µn©³����,Èy´��j¾}����]�,�©K������,������ �
����ÈkrO��,°¾��h®©Krl�����]�,�����,����-�,È±L/[���h����]�,�����,�����r/��_�V½K³q�¶O

µmr¡�§ÅnXyK�¯L¾g�°O�V/yK�µn?�¯?�sK�×sKr��qm�¶¡�n±K���� 7¬/3© 3³� 4¶/4 X3[ 3q 3³� 3�/ 3�3�7 ±K�K3o 5F/3��3½� 3�/7 P
�3®7 ©K� 5º3OK 3r3�5 ©� 2¬ 3· 7q 5m� 5º3 IL5®4 [ 3Æ8\©K� 5V3±L3¡� 1n 3g3A� 7¬4̧ 7 ²5�<¾/3©5E� 9m 3r/4 W� 5VÈ��L/ 3�3½�5�/7� 3́ 7 ©K� 3°/5� 4] 4r/7l�������,È/²¾ª¡

����]�,�����,����È�´��Kr�±K�sK�n�O�¶¢²½K�rO�mqKm�V©Åm�³��§L�¨�K�,×³�¯L[qK³�³�¶©
ÈrO���K³� ª�¶O�È�¬¾z�W�×³�×LOr�K�°¾O�³�mmr¥�mmr¥�� �

��������«³m�µL¥n½m��

È�¯³r¾O���K³� ª�sK���³�sK�n�O�¶�´�´�°¾���´�´� ª�¨kKm�³�m³q�È�¶¾ª���,m´/}
¶O�È¸X²��Uq´��´�´��Kr/�±K�³�£r�sK�n�O�LK�-r�Xz�¶±�,§t©tX� ª�� /ª�¶/O�¶/¾ª�

È®±�¨�X²�¯L±?�¶[q³�ÈrO��/�K³� /ª�¶/O�,n/}LO�µn/±s���K³�r¥K�¶¢ªO�,m´}��r/¥K�,mmr/¥
ÈrO� ©L�¶[q³� ª�¶O�n}LO�µmr���K³��mmr¥��,È/ªg��/�h����]�,�����,����,È/ªg�¶/Æ��-

����]�,�©K������,����,r·K´_�NgL��-ÈO�]�,LW�����,����,È²¾®k�«LK�-����]�,����,����� �
b¾·�§³K�§´/��qm�¶¡�VyK�¯?�§³K�§´��LO�§´��°½K�U³L�W�� /ª�sK�¶/�´�´�°¾/��µL/¥

È®±�]qLk���K³��L/½��l}�xPg�qm�ÈWn�°¢¾©³�,VyK�È�LO�³K� ª�qm�¶~¾®·�³�m´}
È�µmL�XyK�¯?�V��²�sK�¶¡�¶X�r¥�qKr���Ll}K�n±mr¡����/�³�sK�n/�O�,«³m�§´��rO�L²O�LK
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 ª�qm�³�]qLk�³K� ª�sK�°¾����K³��´�´�¶O�¶/¾ª��È�qKr/��§t/©tX�Uq´/���,mr/¾¥
�´�´�£r�sK�n�O�È©³�ÈrO���K³� ª�¶O�µqLO³m�³�]qLk�¯L±?� ª�sK�¶¾ª��mmr¥�� �

b¾·�¶�´�´�°¾��¶¡�VyK�¯?�§´��°½K�¨¾©m�¶O�µL¥�¶O�³�¨/L¡�q´���¶/O�r�X/z�Uq´/�
�´�´� ª�/±?�¯L/[qK³� /ª�¶/O�¯L/±?��Kr/�±K�sK�n/�O�LW�m´O�µn~±�mqK³�¶¾ª��¨/�X²�¯L

mmr¥���Kr�±K�LO�³�m´O�§t©tX�¯L±?�V¾¢ª�¶O�¯L}�ÈrO�m´k�×L_�mmr¥���t/¾±�MLh/�XyK
È�VOL[�Kq�¬¢g�°¾®·��n²¡��,È±L[���h����]�,�����,��ÈO�,r·K´_�NgL��-�]�,LW�����,����� �

��������«´y�µL¥n½m��

¶/O�³�¶/X�q�¯³r/¾O�0Æ/¡���K³� ª�sK���³�sK�n�O�¶�´�´�°¾��Km�r�X/z�q´�� /ª�¨/k
�´�´�È�¶¾ª��m´}���´�´�È� ©L�Kq�¯?���³�×KnXOK�sK�¶¾ª��n±´}���n/�O�V¸_�°½nO

�´�´��Kr�±K�sK�È�¨�X²���³�¯LPgL��¯L[qK³� ª�¶O�¶�´�´�°¾��,¶¾ª���mmr/¥��j¾/}

�,n¾��������,����°OK�-��,x½qmK����]�,�����,������ �
�°¾/��,�/�K³��/�³�L/O�¶/¡�VyK�¯?�§´��°½K�Èª�K�¨¾©m�]qL/k�³K� /ª�sK�¶/�´�´

È��´�´��Kr�±K�sK�n�O�×³� ª�¶O�V~¥sLO�³�mmr¥��°¾/²c�³�mqKm�¨/¾©m�¶/O�sL¾±�¶¾ª�
�mqKn±�m´_³�Èª¾©m�°OK��,x½qmK����]�,�����,������ �

��������«qL¸c�µL¥n½m��

È/�¯³r/¾O��/�K³� /ª�sK��/�³�sK�n/�O�¶/�´�´�°¾���´�´� /ª�¨/kKm�³�m³q��¶/¾ª�
È�¶O�È¸X²�,m´}�q´�§t©tX� ª�U���´�´��Kr/�±K�³�£r�sK�n�O�,L²��°½K�¶O��¶/¾ª�

È®±�¨�X²�¯L±?�¶[q³� ª�¶O�È�¶½r¾k�q´K��r 3��¶¢ªO�,m´}��mmr¥��µ´/_³�È/���r�½
�6rP©K����L/O�¯?�q´/K�V¾/~®W�,n}LO���K³�µn½t¥rO�È©´X�×KqKm���³�r¥K�,Uq´��°½K�qm

,mqKn±�m´_³���K³�µn½t¥rO�È©´X�r¥K�³�VyK�È©´X�� 6È/©³�³��r/}�¬¡L/g�L/O�¯?�qL¾XkK
�VyK�¯L±L®ªz�rK�°OK��,ÈPªg�µr·s�������,��������°/½K�¶/O�,�/ªXl�ML/X¡�qm�È/ªg�¶Æ�

VyK�µm´r��³�µn}�¨½L®X�§´������/�K´©K�°/���/�´©K�§L/�X±Å�,¹r·s�°OK�§´�O�wBO�Å³
¶²��¶¢ª�§K³s³����,Èªg�¶Æ�����]�,M������,������ �

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


ʴʶʸ˨ ˨

 

www.jf.isca.ac.ir 

yq
rO

È�
�³
r~


¾

V�
��V

}´
±ry

�³�
��

�²
��

�³
¾°�

¶�
´�
´

�
�
�³�
¯L
Pg
L�
��

Kr�
±K�s
K�n
�O

 

�VyK�¯?�§´��°½K�¨¾©m�sK�³�¨/�X²�×³� /ª�sK�¶/�´�´�°¾��,��K³���³�sK�n�O�¶¡
È®±rO�×³� /ª�¶/O�r/¦½m�V/¸_�°½n/O�³�VyK�µn}�¨IKs�×³�mmr/¥���,r/¦½m�N/±L_�sK

¶O��´�´� ª�qm�¨kKm�r�Xz�Uq´��UL¾g�qm�¯L/±?�³�V/yK�µn/~±�t¾±�¶¾ª���L/¸²W�¯L/}
¶X}Km�V��²��g�V¾¢©L��g�¶±�,n±K���´��Kr�±K�sK�n�O�×³q�°½K�sK�´���/�³�qm�,¶/¾ª�

È�È�LO��´�´�¯´c�³�n±L�È��r��¶½r¾k�q´K�qm�,mqKn±�È²¾��¶¾ª���mmr/¥��,×r®¾/�

����]�,�����,������ �
�´��§K´�K�sK�r¾��¶XP©K��ÈkrO�,r¡p©K��,È/O?�¨/�L�����]�,�����,�����¶/O�§L/�V/~¥rO�qm

�´�´� /ª�¶O�L½�,×³�¶[q³�³���K³� ª�µm´®±�n/½mrW�¯L/±?�¶/[q³�³�¶/¾ª���B/~²�³�n/±K
�,µm´/P±���³�L½�,VyK�µm´O�f¾h��,��³�È²�½�,��K³�¨®��L½?�¶¡�VyK�°½K�¯L±?�n½mrW

VyK�µm´O�×r®4��¶¢ªO�� �

�����Åm�n�±�³�ÈyqrO½¶IKqK�¨�µn} 

��������§³K�µL¥n½m�n�±��

�Kq��/��²��/�³�¨/�K�7µL¥n/½m�°/½K�¯LPgL��¯´c�È²�½�-VyK�È½L²P� 7µL¥n½m�°½K�§L¢}K
�¨®��³�¶X�r½pT±¶Xz±Km�xPg�È�´±�Kq���K³�µm´r��V¸_�°½nO�,n±K��r�±mq´/�°¾��¶¡�n±K

n/}LO�¶X/}Km�V/~¥sLO�¶/O�sL¾±�LW�m´O�µn~±�]qLk���K³� ª�sK���¯?�µL¥n/½m�°/½K�j/yLS
¶O�,VyK�µn~±�n¾��¯?�qm�¯Ls�¯´c����²���³�¶¡�VyK��L/O�¶/¡�V/yK�n/OD���³�n²±L

È�]qLk�×³� ª�sK���K³�¨®��m´}��°OK�O�x½qmK¶�m´r��¯?�6mq�qm�ÈXyqm�� �
�°//½K�qm�È//�´�±�³�qL//PkK�¶//±�³�mqKm�m´//_³�§´//��°//½K�qm�È�L//®_K�³��L//�WK�¶//±
�sK�n/�O�¶/�´�´�°¾/��m´/}�¶/X�¥�L/¸±?�¶/O�mL²X/yK�L/O�L/W�VyK�µn}�mqK³��´�k

�´�´��Kr�±K�È�È�LO���K³� ª�qm�¶¾ª��n±L���¨/�K�n/¾X�¥�L®/}�¶¢²½K�r¦½m
�¯?�¨�K�¶¡�È©Lg�qm�,n±L®O�È�LO���K³� ª�qm�§L�¶¡�VyK�¯?�§L/�¶¡�VyK

�VyK�µm´O���³�ÈWn�¯´c�-n±L®O�È�LO���³�qm�°OK��,x½qmK����]�,�����,������ �
�¶/X�¥�,�/�K³� /ª�sK�¶�´�´�°¾��]³rk�³���³�sK�n�O�¶¡�mqKn±�L²��,V¸_�°½nO
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VyK�È�LO�m´k�§Lg�¶O���K³�V¾¢ª�¶¡�m´}���Kq��/��²��/�³�¶/¡�È½L¸±?�r�±�rOL²O�¶XP©K
È�xPg�È�´±��³�¶±�,n²±Km§´��,��¶¾_´W��/�K³� ª�qm�¶�´�´�°¾��×L�O�¶O�¯L}��r½p/S

¶O����²���³�¶¢²½K�rOL²O�È©³�,VyK��¶ªJ/z��r/��³�VyK���³�0LX�¾�g��ª����³�n²±L
�°¾/��L/½�,��K³���³�LO�¯´c�-Vz¾±�¶X�r½pS�§³K�§´��×KrO�È¸¾_´W�b¾·�,VyK�°¾®·�t¾±

È�]qLk�V¾¢ª�sK� 0Æ¡�¶�´�´��mmr¥��n`z���³�n²±Lb¾·� ª�qm�¶¡�Vz¾±�Èz¡��
È®±�]qLk�V¾¢ª�sK�L½�³�È�]qLk���K³� ª�sK�È©³�,m´}��m´}���³�r½Ly�n²±L��×L/·

�Lk��� �
�¨¢~�LO�,V©Åm�V¸_�sK�¬·�³�n²y�V¸_�sK�¬·�,¯L¾g�°O�r��_�V½K³q�¶O�mL²XyK�LK
,V/yK�µn/}�¨�±�¶�¾}�¶�OqK��OL²�qm�V½K³q�¨�K�¶¢²½K�LO�,n²y�V¸_�sK�-VyK�³rO�³q��sK

È�^±q�×³Kq�«L±�MKr��K�mrO���È�L/¢©K�ML/X¡�qm��,È/²¾ª¡����]�,�����,�����°/O�r/��_�sK
�¯L6 ²g�°O�r��_�sK�¶�¾}�È½K³q��P²�¶y�qm�È©³�,µn}�V½K³q�¯L6 ¾g��,�³n/��j¾/}����]�,���,

������,Èy´��j¾}�-����]�,�����,���,Èy´��j¾}�-����]�,M������,������-V/yK�µn/}�V/½K³q
±�¶¡�È©Lg�qm�³K�sK�Ègn/�¶/±�,V/yK�µn}�mqK³�È©L_q��OL²�qm�¶¢²½K�LO�¯L¾g�°O�r��_�«L

VyK�µn}�¶X�¥�×t¾c�|X�L[³�sK�¶±�³�µn}��È�³K�µqL/Oqm�¶/¡�×t¾c�V½L¸±��V/�¥�¯K´/W
VyK�µm´O�ÈLK�×³�¶¡�VyK�¯?���sK�×r/¡o�È©L/_q��OL²�qm�0Æ�K�¯L²g�°O�r��_�«L±�LK

VyK�µnL¾±�¯L¾�¶O�×³��XyK�V¸_�°½nO�Vz¾±�«LW�V½K³q�°½K�¶O�§Ån�ÈO�,È½´k�]�,�/©K�LW��,

��������§L_q�V¸_�°¾®·�¶O�¬�L¡�Èy´�«LK�MLh�K�sK�Kq�×³�¶¡�È±LyL²}ņ�È/¸X²�,
¶Xz±Km�,È��K³��n±K��,È/y´��j¾}�������,�����,È/}r�W�-����]�,�����,�����V/½?�¨/\�L/½�³�� Þ6ÉK

�mL��«LK�MLh�K�sK�Kq�×³�¶¡�È½´kņ�yK�µmr¡�È�r��V�ÈO�,È½´k�]�,M�L/W����,�����sK
µmq³L¾±�¨®��¶O�È�¾[´W�×³�¶X/z±Km��¾�/��Kq�×³�È/krO�È/Xg�³�n/±K��n±K��,È±Kqn/±sL�×rIL/g

����]�,�����,������ �
ÈLK�L¸²W�,×³q�r·�¶O�«LK�MLh�K�sK�¶¢²½K�L½�³�¯m´Oņ��V/½K³q�{r½p/S�×KrO�,n}LO

mmr¥�n¾½BW�t¾±�×³�V�L[³�n½LO�¶¢ªO�,Vz¾±�È�L¡�×³Kq���L/½�,¯L/6 ¾g�°/O�r/��_�µqL/Oqm�LK
VyK�µmLX�¾±�È�L�WK�°¾²c�,¯L6 ²g�� �

m´r��¶¡�V½K³q�sK�|lO�°½K�,V©Åm�V¸_�sK����3� 7³3A 3³È�� 5º/8ª3�7 ©K� 3Û7ª5W� 7°5� 5¶5P5�3�5 © 3³� 2̈ 4_ 3r5 ©
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�3©�7 ¾�3O� 3x�7¾�3O 3³� 4¶3²�7 ¾�5�� 2¬ 3· 7q 5m� 5º3 IL5®5[ 3Æ3\5 O� 1º3OK 3r3�� 4¶3²È��2º3² 3y� <̈ 4¡��È�¶Xz±Km�¡�mmr¥�¨/®��°/½K�¶�¶/O�È/�Oq
VyK�V¾�³�¶O��´Or�¶¢ªO�,mqKn±���³���qm�Kr/½s�-mqKm�U³L/�W��/�³�L/O�V¾/�³�¶ªJz

�r/·�qm�¶¡�n²¡�V¾�³�³�°¾��Kq�È©L�Èz¡�r¥K�¶¡�VyK�µn}�¶X�r½pS�ZhO�°½K�V¾�³
�¶/O�n/½LO�,n/²·m�×³�¯L/[qK³�¶/O�mr¡�UL�³�r¥K�³�n²·nO�È�l}�¶O�Kq�¯?�sK�×qKn��§Ly

È±Ls�LW�³K�V¾�³�µn/~±��r/�²�×³�¯L¥n/±LsLO�L½�³��l}�¯?�¶¡��³�mmr/¥�¨/®��n±K
V¾�³�¶O�§L�,n±L®±�È�LO�¯L±?�sK�Èz¡�µL¥r·�ÈrO�µn²²¡��,n}LO�µmr¡�UL�³�r¥K�³�mmr¥

ÈrO�×³�¯L[qK³�¶O�°½K���³�qm�È©³�,mmr¥�Vz¾±�¶±´¥�� �

��������«³m�µL¥n½m�n�±��

�]qLk���K³� ª�sK�¶�´�´�°¾��,��K³���³�LO�0Å³KÈ��n/²¡�V/OL[�¶/¡�È/ª¾©m�³�mmr¥
�´�´��Kr�±K�sK�n�O�mqKn/±�m´_³�mmr¥rO���K³� ª�¶O�¶¾ª����¨/�K�¶/O� /z®W�0L/¾±L[

ÈO�MLh�XyK��È½L/_�qm�È/ª®��¨/�K�³�V/yK�È/ª®��¨/�K� 7MLh�XyK�¯´c�,VyK�mq´
¨OL��n}LO�°¾O�qm�n½mrW�³� }�¶¡�VyK�Kr_K��Vz¾±�°¾O�qm�×n½mrW����²���³�qm���r/O

�K�×L_��r���K³�V¾¢ª�¶±�,m´}�MLh�XyK�,°¾��V¾��³�n½LO�,n}LO�¨�� �

��������«´y�µL¥n½m�n�±��

m´r��µL¥n½m�°½K� 6mq�qm�r·K´_�NgL�����´�´�¯´/c�¶O�Kn/XOK�sK�¶/¾ª���§t/©tX�Uq´/�
b¾·�V¸_�°½nO�,m´O�µmr¡� ª®W�Kq�¶�´�´�°¾���L/W�V/yK�µn/~±�mqK³�×³�¶/¡rW�qm�µL¥

�´�¯L[qK³�³�mmr¥�YqK�¶©mK�§´®~�´�n/²²¡� /ª®W�YqK�VOLO�sK�Kq�¯?�n²·K´lO�¶¾ª���
�ÈO�,r·K´_�NgL��]�,LW�����,�����°¾²d®·��L¸���ÈkrO�ÈO�,Èªg�¶Æ�����,LW����,§³K�n¾¸}�-�����,�

]����,�����¶O�¶±´¥�µm´r��r¦½m�×K�¶O��/�³�V/¾¢ª�n/OD��/�³�qm�L¸²W�¶¡�n±K��Uq´/�
�´�´�¶O�r�Xz�È�Kn/¾S�§L�X±K�¶¾ª��L/K�,n/²¡��´�´�,�/��²��/�³�qm�¶O�¶/¾ª���Uq´/�

È�¶�´�´�°¾�� ©L�§t©tX��¯L/±?� /ª�sK�¶/�´�´�°¾/��,¯L/±?��Kr/�±K�sK�n/�O�³�m´}
È�]qLk�mmr¥��mmr¥�¨�X²�¯L±?�¯L[qK³� ª�¶O�¶¡�mqKn±�L²��V¸_�°½nO�� �

�,¯?�rO�µ³Æ��n/}�V/OL[�m´/k�×L_�qm�¶¢²½K�¶O�¶_´W�LO��,×mqK³������/��,��-�����¶/¡
·L¶O���³�V¾�¶±´¥�«n��³�V¾��³�qKr®XyK�×L�X�K�¶¡�VyK�×K��¨¢5}�r·�¶O�¨½nPW�³�r¾¾�W
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V/z¾±�qL¥sLy���K³�Èª�K�µt¾¦±K�LO�,°¾���Ll}K�qm�¯?�È½LXz½K�,mqKm�Kq�°¢®���r/¥K
�´�´� ¾ª®W���K³�n���È�,m´O�×³�¯L[qK³�³�¶¾ª����/�³�n/���¯³nO�Vz±K´W��µKq�sK

¯?�§L\K�³�¶P·��K�Kq�qL¡�°½KÈ�¶Xz±Km�,µn?�¯L¾�¶O���³�×LS�¯´c�³�n·m�«L`±��¶¡�m´}
�´�´�r�Xz�V¾¢ª�rO���K³�r�±��«L/`±K�n²X/yK´k�×qL/¡�r/·�¯?�L/O�LW�VyK�µm´P±�¶¾ª�
�´�´�V¾¢ª�{r�±�¶¢ªO�,n²·m�¶O�¶¾ª���sK�n/�O�L/W�V/yK�|WL/¾g�¯L/s�L/W�§t/©tX�q´�

m�¶KmK�m´k�V¾��³�¶O�×r¦½m�r¾z�qm�×³��Kr�±K�³�UL�³n·�� �

��������«qL¸c�µL¥n½m�n�±��

m´r��§´��°½K�n�±�qm�Èy´��j¾}����´�´��Kr�±K�sK�n�O�¶�´�´�°¾��V~¥rO��¶/O�¶/¾ª�
mqKn±�m´_³�Èª¾©m�°¾²c��r}�qm�³�mqKm�¨¾©m�¶O�sL¾±� 6rO�µ´_³����,Èy´��j¾}����]�,�/©K����,

��������ÈO�Kq� 6rO�µ´_³�¶O�V~¥rO�t¾±�{r¦½m�MLX¡�qm�×³�³�¶Xz±Km�¨¾©m��V/yK�µm´r�
�VyK�§´��°½K�rO�n·L}�MLh�K�UL½K³q�¶¡��,Èy´��j¾}����]�,�����,�����MLh�K�È²�½�-

µmr¡�er��Kq�ZhO�°½K�¶¡�¶X�L¾±�¯?�×KrO�Èª¾©m�,n±K�n±K���Kq�§´/��°½K�t¾±�È±LyKrk�n±´k?
�´�´�L¸²W���K³�¶¡�VyK�µmr¡� 6mq�V¸_�°½nO���r/�²�¶/¡�m´/O�µmr/¡�n/���Kq�¶/¾ª�

µn}�´�³�n±K�´���VyK�µm´P±�×³�r�±mq´�r¦½m�¶¾ª���,È±LyKrk�n±´k?�������,������ �
È�r�±�¶O�°¢¾©³�,mqKn±�×mL½s�¯ÆIL��µL¥n½m�°½K�¶cr¥��,��K³�n���¶O�¶_´W�LO�nyq

¶¾_´W�È¸���r�±�sK�VyK�r½pS��sK�°½K�m´®±�¬¾·K´k�¯L¾O�Kq�¯?�¶©mK�qLXl�r�±�qm�³q�� �

��������qLXl�r�±��

�§³K�µL¥n½m�¶y�sK§K´/�K��³�«L/W�,V/yK�mqK³�L/¸±?�r/O�¶/¡�È½L·n/�±�wL/yK�r/O�¶/±L¥qL¸c
n²X�r¥�qKr��µqL}Kmq´�¶¡�n²Xz¾±�§´P�mq´���´�´�¶/¡�ÈL/¦²·�,r/¦½m�N±L_�sK��¶/¾ª�

�´�´�¯L/[qK³�¶/±�³��/�K³�¯L[qK³� ª�¶O�¶±�,¶�´�´�°¾��³�mmr¥��r�²��¨/�X²�¶/¾ª�
ÈO�,m´~±�È�NgL��¯L®·�È©³�-n±L��È/krO�¶¡�¶±´¥µm´r��«L/���×L/¸���sK�� /ª�,n/±K

ÈO��V/yK�§Lh� ©L��,°¾��h®©Kr/l�����]�,�����,����,È±L/[�n¾¸/}�-����]�,�����,�����x/S�,
n}LO� ©L�×KqKm�¶�´�´�°¾��n½LO��È�È/z¡�¶/c�¶/¡�V/yK�¯?�Èª/�K�Z/hO�LK��n/±K´W
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mr¾¥�qKr��¯?� ©L�� ©L�×Kr/O�µKq� ½�L¸²W�¶¡�V�r½pS�n½LO�È�¯?�°X/}Km�n/±L��¯?�³
°OK�¶¡�VyK�¯L®·�VyK�µm´r��µr·s���½���r�È��6rP©K�µ´_³��qKr®X/yK�¯?�V/¾��³�È²�½�-

�´�´�sK�³�µmr¡�Kn¾S�µn}��r�²�¶¡�ÈªP��¶¾ª���´�´�¶O�n±K���Kn/·K�¶/O�¶¡�×n�O�¶¾ª�
 ½mt±���K³�n²¡�Kn¾S�§L�X±K�n±K��ÈO��¯?�¶/O�§³K�§´/��qm�¶/¡�ÈX½K³q�LO�µL¥n½m�°½K�n½mrW
O�µn}�mL²XyKm´����3ª 3�� 4� 4́� 4́ 7 ©KÈ��L 3� 5N 3z 3g�3½L/ 3̧ 4 ª 7·3A�L/ 3̧ 4�5�����,È/²¾ª¡����]�,�����,����¨/OL����®_

��³�qm���K³�n���, 6rO�µ´_³�qm�¶�´�´��r��LO�¯´c�-VyK��Kn/¾S�«³Kn/W�|©L/�¯mr¡
È�¶O�³�n²¡�°OK�§´�� ½mt±���K³�n���¶O�,µr·s�VyK�rW���µL¥n/½m�°/½K�È/�±�r/O�¬·�Èª¾©m

mqKn±�m´_³���LKsK�n²WqLP��µL¥n½m�°½K�¶©mK�� �
���¯L®·�,Èª���r�±�sK�°OK�¶¡�¶±´¥���/�K³�n/���¶/O�¬/¢g�°/½K�,V/yK�µm´/r��µr/·s

 ½mt±��VyK�rW�°OK��,ÈPªg�µr·s�������,�����È®±��/�K³�´/y� ½�sK�¯´c�-��§L/�V/yK´k
¶O�Kq�m´k��´�´� ¾ª®W�r�Xz�q´��µr¸O�L/¸²W�³K�n���³�n²¡�¶¾ª���´�´�×n/²��sK�¶/¾ª�

m´O�¶�´�´�°¾����L²���´�´�,Uq´/��°/½K�r/¾��qm��¶/�´�´�°¾/��qm�V/}Km��/g�¶/¾ª�
n²¡�¶±L¢©L��r�W����/�K³�¶/¡�È©L/g�qm�-n/²¡�fª��L½�³�,n²¡�¶P·�,n}³r�O�Kq�¯?�0Æ\

VyK�µn½mr¦±�¨IL��¯L±?�×KrO�Kq�È�g�°¾²c���qm�³�µmr/¡��/�³�Kq�|©L/�,r¦½m�×´y�sK
¥�-V/yK�µn½mr¦±�¨IL��ÈX½m³nh���³�´�´�qm�¶/cr��µmr/¡�mL/`½K�V½m³n/h�¶/¾ª�

VyK���´�´��Kr�±K�LO�V¸_�°½nO�È®±��/����/�³� 7¶¾ª���È�L/O�m´/k�V/¾��³�¶/O�³�m´/}
VyK�� �
���ÈOK�¯Æ`��V½K³q�,È½K³q�r�±�sK��f©L���,È/²¾ª¡����]�,�����,�����°/½K�sK�|¾/S�¶/¡

¶O�È�,V�r¥�qKr��µqL}Kmq´�ÈXPyL²�n/}LO�§´��°½K�¨¾©m�n±K´W��m�¶/_³�¶/ª®_�,¯?�V/©Å
��5̧ 3��K´ 4� 3r3�7 ±K�K3o 5F3��3È��3ª 3�È��5o×��5®5ª 7z4®7 ©K� 3°5� 5º 3_L 3h7 ©K¾�3°��«LK�¶¡�,VyKņ���Kr�±K�sK�n�O�m´r�

�´�´�m´}�¶²½t·�n²sL¾±�¯L±L®ªz�µKq�qm�,¶¾ª����n/OD��/�³�µqL/Oqm�V/½K³q�°½K�¶cr¥
L�W�³�VyK�nOD���³�n²±L�UL¸_�«L®W�sK����²���³�¯´c�È©³�,VyKU³��qm�L/¸²W�¯L}

�´�´��L��±K�L½�³�V½nOK��´�´�¶/¡�ÈL/¦²·��L/h©�°½n/O�,V/yK�¶¾ª����/�³�qm�¶/¾ª�
È�Kn¾S��OL�W�t¾±�¯?�rO�,mmr¥��r�²����²�n²¡�� �
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���È�t¾±�V¾��³�MLh�XyK�n}LO�§´��°½K�r¦½m�¨¾©m�n±K´W��°OK�¶/¢²½KL®¡��qm�x/½qmK
�VyK�µmr¡�µqL}K�¯?�¶O�Èy´��j¾}�§´��6mq�°OK�qmK�,x½����]�,�����,����� 

¶`¾X±�×r¾¥��
�L/¸²W�³�V/yK��/ª��³�n/OD���³�n²±L�¯´¥L±´¥�UL¸_�sK����²���³�¶¢²½K�¶O�¶_´W�LO

U³L�W��´�´��L��±K�³�V½nOK�qm�¯L}���/�³�V¾�³r/~�¶/©mK�V/¸_�°½n/O�,V/yK�¶/¾ª�
È�t¾±����²���³�¨L}�,�ª��VyK���³�0LX�¾�g����²���³�Kr½s�-mmr¥��K�mKn/�W�¯?�s

¶O�Kq����²���³�¶¡�L¸���×n/OK�r�Lk�¶X/z±Km�¨/�LO� 7�/�³�¯m´P±���/�³�L/O�¯L/}qLX�¥�,n±K
��ª���´�´�¶¡�³�¶/©t©s�,¨¾/y�,×qL/®¾O�r/[K�r/O�¶¾ª�����n/±mr¥��Kr/�±K�qL/cm����/�±
È��´�´��Kr�±K�LO�×mqK´�°¾²c�qm�¯´c�-mmr¥�t¾±���³�¶¾ª��¶O�¯L±?�¬�s���¯L/½LS�¶/O
È��Èz¡�¶¡�È©Lg�qm�,nyqVyK�µn~±�¯?�V¾��³�r¢²�� �

�f¾h/��,xP/g�¨/\�,��³r¾��MLO�sK�Kq���K³�¨®��¶¡�L¸���sK�¶Xym�¯?�µL¥n½m�LK
¶Xz±Km�jyLS�,���²���³�MLO�sK�¶±�,n±K��,V/}Km��/�³� 5n�����K³�0Å³K�¶¡�VyK�¯?�¯L}

�]qL/k�qm�¶/¡�¶/d±?�L/O��/�K³�n���V¸_�°½nO�³� ©o�§L\K�³�×r®4��³�xPg�n���¶±
L�W�,µn}���hÈ®±�Kn¾S��O�¶O�³�n²¡��L¸���§´���¬©�n���L½�¬©���³�L³���½n/�������/�K³

m´O�µmr¢±�n���Kq�L¸²½K���×n/���°¾/²c��/�K³�¶/¡�n/}LO�°¾O�qm�È²IKr��³�¨¾©m�¶¢±?�r¦
VyK�¯³r¾O���³�ZhO�sK�Uq´��¯?�qm�¶¡�VyK�¶X}Km���xP/g�MLO�sK���K³�¨®��0L¾±L[

hO�¶O�È�Oq�,n}LP±�L½�n}LO�f¾h��×r®4��³mqKn/±�L�Z���³�V/yK��/��²��/�³�qm�Z/hO
VyK���³�ZgLP�sK�]qLk�xPg�ZhO���r¦½n/¢½�qm�Kq�µn/½nS�³m�°½K�n½LP±�×³q�°½nO

mr¡�¨kKm���×r¦½m�µL¥n½m�,¯Æ�O�³�Vh��µL¥n½m�³m�sK�rX~¾O����²���³�qm�°½KrOL²O
mqKn±�m´_³�� �

�´�´��Kr�±K�sK�n�O�¶�´�´�°¾��V}´±ry�µqLOqm�LK�½K�LO�,¶¾ª��¶�¾/}�×L/¸���sK�¶¢²
ÈO�,VyK�µn}�¨�±�µL¥n½m�qL¸c�¶/O�¯L/±?�§³K�µL¥n/½m�¶/y�n/½mrW��È½L/²P�UKmKr/½K�r�Lk

¨OL���qm�,n/}LP±��/�³�,�/�K³�¨/®��¶/¡�m´O�L²P�°½K�rO�§³K�µL¥n½m�¯´c�-Vz¾±�{r½pS
�sK�§L/�,�/�³�×L~±K�sK�n�O�,VyK���³�¯´c�³�VyK���³�×³�¨®��n}�VOL[�¶¡�È©Lg

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


ʴʷʴ˨ ˨

 

www.jf.isca.ac.ir 

yq
rO

È�
�³
r~


¾

V�
��V

}´
±ry

�³�
��

�²
��

�³
¾°�

¶�
´�
´

�
�
�³�
¯L
Pg
L�
��

Kr�
±K�s
K�n
�O

 

È�¯³r¾O�×³� ª�È®±rO�r¦½m�³�m³q�mmr¥���Z/hO�sK�,µm´/P±��/�³�¶/¡�m´/}�VOL[�r¥K
VyK�]qLk�� �

�sK�¶/�´�´�°¾��,��K³���³�LO�¶¡�Vz¾±�{r½pS�¨OL��V¸_�°½nO�t¾±�«³m�µL¥n½m�LK
È�]qLk���K³� ª��sK�¶/±L¦¾O�,|WL/®�qm�¶/c�³�|WL/¾g�qm�¶/c�,×³�¯L[qK³�³�mmr¥

n²Xz·�¶�´�´�°¾���¾±�«LW�t¾±�«´y�µL¥n½m�LK�r�X/z� /¾ª®W�n/���r¥K���K³�¯´c�-Vz
�´�´�È�,V}Km�Kq�¶¾ª��n·m�«L`±K�Kq�qL¡�°½K�,¶P·�¨\�,r¦½m�µKq�sK�Vz±K´W���¶¡�°¾®·

È�¶Xz±Km�,mr¡���³�Kq�m´k�§L�¶KmK�³�n²ªO���K�¶¡�m´}�V/yK�¶X/}Km�r/�±�qm�Kq�×qKm��
�´�´� ª®W�,×³q�°¾®·�¶O�È®±�¶/�´�´�°¾��rO�¶¾ª��¶/O�n/±K´W��q´��¶/¢ªO�-n/}LO�r�X/z

�´�´��Kr�±K�r�X²�³�§t©tX�³�¯Ksr©��¶/KmK�m´k�UL¾g�¶O�r¦½m�¶±´¥�qm�LW�,VyK�¶¾ª�
n·m�� �

°OK�µL¥n/½m�¶/O��³r��¶¡�«qL¸c�µL¥n½m�LK��°¾/��¶/¡�V/yK�¯?�sK�UqL/P��³�µr/·s
�´�´��Kr�±K�sK�n�O�¶�´�´�� 6r/O�µ´_³�qm�¶¾ª��µKq�r/¾k�×L/·���¶/cr¥�,mmr/¥��r/�

³Kr��¯ÆIL�È��²�È©³�,mqKn±�L¸���°¾O�È±K�§´���³�rW��qL/Xl�§´/���L/h©�°½nO�³�VyK�rW
¶O�Èª���V¸_�sK�0Å³K�Kr½s�-VyK�¶X�r¥�qKr�� /½mt±��/�K³�n/����r/�±�sK�0L/¾±L[�,V/yK�rW

ÈOK�¯Æ`��V½K³q�,È½K³q��´�´��Kr/�±K�sK�n/�O�0L/\©L[�³�,mqKm�V©Åm�¯?�rO�f©L���7¶/¾ª�
�È�×qL_�V¾��³�MLh�XyK�mr¥m���µL¥n/½m�°/½K�L/O�t/¾±�¬/¸�³�¬·K�µn�L��,°½K�rO�µ³Æ�

VyK�qL¥sLy�� �
µKq�¶XP©K��¯Kn²®X/z�×Kr/O�°¾/��V¾��³�qKr®XyK�¶¡�mqKm�×qL®}r4S�×L·�¶±´¥� 7r¾k�×L·

 ½mt±���K³�n���¶O�,°½m�^½³rW�L½�³�¶�L_�µr¸O�×KrO�³�rW��×³r/kK�{KmLS�sK�×³�×n²
VyK�rWn²m´y�¯?�� �

r¥K�,µL¥n½m�°½K�rOL²O�È©´X��q´/K�,mqKm�m´_³�n}LO�µn}�°¾¾�W���K³�N±L_�sK�¶¡�×K
µKq�qm���³�×n�W�×³�Kq�r¾k�×L·�È�×r¥��È/©³�L/O�qL/¾XkK�,Uq´/��°½K�r¾��qm�³�n²¡

VyK�¯L±L®ªz�¬¡Lg�³�¶¾���� �
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�OL²�Vyr¸����
��¬½r¡�¯?r��� �
�� n®h�,È±LyKrk�n±´k?¡zg�°O�¬�L¾°�����������ȕƭ�Ŧťůͳ��ƬƨƱǈƹŤ�§³K�QLc���¬/����r/X�m

¬��¶¾®ª��µs´g�°¾yqn�¶�L_�¶O�¶XzOK³�ÈÆyK�UKqL~X±K� 

�� §?�±KrhO�q´���È�,½·KrOK�°O�n®gK�°O��y´¾¬�����������ƭ�ŪƅƖťǂƹŤ�ưŢŤƁŻƹŤͳ�źŚ�ŪƅƨůƣƹŤ�ƻť
�ŪƅǅťƛƹŤ�§³K�QLc���¬���ÆyK�UKqL~X±K�rX�mÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶� 

�� °OK�ªg�x½qmKÈ�°/O�q´/�²�°/O�n®h�,n/®gK�����������ǇťƨŻƹŤ�ƅŢŤƅƨƋƹŤɒ�ƅŻůƹƨɔǇťƨůƮƹŤ�ƅɒ�
��QLc«³m���¬���rX�m�ÆyK�UKqL~X±KÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶� 

�� °OK�y´��µt®gÈª��°O�n®h�,È�µt®g�°O�����������ƊǈƹŤɕƨƹŞ�ūƺͳ�ǁƨɕƨƗƮƹŤ�Ƹɕ�ūƺ�§³K�QL/c���
¬���¡?�¶±LlOLX½º�~�r� Þ6ÉKÈ��`±È� 

�� °OK��°O�¹t®g�,ÈPªg�µr·s/ª�È�/zg¾²È�����������ǂƦƨɕƨƹŞ�ƠǇƇƨǂƹŤ�ūͳ�ƨƾƺƢͳ��ƠǇƅƨƮƹŤǇ�ƷǈƨƒʩŤ
�§³K�QLc���¬����mL��«LK�¶zyDņ� 

�� °OK��,È//ªg�n¾�//y½hÈ//¾��//y�°//O¾n������������΄ŢŤƅƨƨƏƺƹ�΄ƽťƨƨŷƹŤ�§³K�QL//c����º//zyD�,¬//�
y¾®ª�©K�>Kn¸~©Kn¾º� 

�� °OK�§L®_�,Èªg�n¸��nyK�n®h�°O�n®gK�°½n©K×�����������ƨƭ�ƠƄťũƹŤ�ŦƃǆƾƹŤͳ�Ť�ŸƅƨƎ�ƅƨƓůſƾƹ
�΄ƭťǂƹŤ�§³K�QLc���¬���ÆyK�UKqL~X±K�rX�mÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶� 

�� y�,È²¾®k�«LK¾e³qn�´y´� Þ6ÉK×�����������ǄƺɕƊǈƹŤ�ƅɔƅŻŮ�¬~}�QLc���¯Kr¸W���mL/®X�K�º/PX¢
È®�L¢©K�� �

�� ®k�«LK¾²Èy�,¾e³qn�´y´� Þ6ÉK×���ÈO�LW���ȕũƹŤ�Ŧťůɕ�ơ��QLc§³K���¯Kr¸W���²W�¶zyD¾�r~±�³�¬
«LK�qL[?�� �

��� rP¡K�,È½L�r¸}�ÈOKrW����������V/�´���³�V¾�³r~�¶©mK�×r¦±sLO��È/®ª��¶L²ª/��³m�
È~·³vS�ƀťǆůŶŤ�ťŮ�,��������,�-����� �

��� rXzW×� Þ6ÉKnyK�,¡®�LÈ���ÈO�LW����ƄŤƅƨƊʩŤ�ƉŢťƨƮǁǇ�ƄŤǈƨǁʩŤ�ƉŨťƲƽ�§³K�QL/c���¬/����¶/zyD
§?�P©K¾Vń� 

��� }r�WÈy�,¾����nÈ�zg�°O¾g�°z¾²È������������ƷťƨŶƅƹŤ�ƁƨƲǁ�§³K�QL/c���¬/����¶/zyD
§?�P©K¾Vń� 
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��� rILg× y�,ÈILP�LP�¾ª��nÈ�n®h�°O����������ƄɔƸŢťƨƋƾƹŤ�Ɣť��§³K�QL/c���¬/����¶/zyD
§?�P©K¾Vń� 

��� ±Kqn±sL�×rILgÈ�L®yK�°O�n®h�,¾¨�����������ƨǆůǂƽͳ�ƨƭ�ƷťƨƲƾƹŤͳ��ƷťƨŶƅƹŤ�ƷŤǈƨźŚ��QL/c
§³K���¬���§?�¶zyD�P©K¾Vń��� �

��� g¾¢y�,¬¾LP�LP��°zh�nÈ½���ÈO�LW����ūǅťƲƮƹŤ�;ǆǁ�§³K�QLc���¬����UKqL~X±K���°®¸O� 

��� qLz±K´k×LK�n®h�,È���ÈO�LW���ƎťŻƹŤɕǁťųƹŤ�ūɕƺƢ�ūͳ�ƾƹŤ�ŧƊť�§³K�QLc����¶l/z±�wLyK�rO
«r±�¨·K�¶����L_�qKt�K�V¾P©Kń��� �

��� ´y´×�y�,È½´k¾¬yL�©K´OKn�����������ŻƹťƓƹŤ�Ŵťǆǂƽɕ�ǀ�Vz¾O�QL/c�¬X/~·³���/�¬���r/~±
n½¬ª�©K�º²� 

��� y�,È½´k¾´y´�¬yL�©K´OKn×���ÈO��©K�LW���ūǅťƲƮƹŤ�ŸťũƓƽ��«r±�¶l/z±�wLyK�rO���L/_�qKt/�K
¨·K�¶���V¾P©Kń� 

��� y�,È½´k¾´y´�¬yL�©K´OKn×���ÈO�M�LW���ƁŻƹŤ�ƷťŶƄ�ƼŷƣƽɔƓƮŮ�Ǉ�űɕƷťƨŶƅƹŤ�ŬťƲũƚ�Ƹ���r/O
«r±�¶lz±�wLyK�¨·K�¶����L_�qKt�K�V¾P©Kń� 

��� qK³tPy×y�,¾�nª�ÁKnP�È�����������źʩŤ�Ŧńƃǆƽ�ƻť��QLc«qL¸c���¬���qL²®©K�ºzyD� 

��� m�q 6Æy½®ªÈt�©K�nP��°O�¹t®g�,½t�����������ǈƺƣƹŤ�ƼƊŤƅƾƹŤɔźʩŤǇ�ūǈũǂƹŤ�ƻťɔ�ū�§³K�QL/c���
¬���rh©K�UKq´~²¾°� 

��� � Þ6ÉKn/P��°/O�mKn��¨�L��,Èªg�×q´¾y�����������ƨƲǂůƹŤɕ�΄ŢŤƅƨƏƹŤ�ƅƨƓůſƾƹ�΄ƨŢŤƅƹŤ�Ź��QL/c
§³K����,¬�¡?�¶±LlOLX½º�~�r� Þ6ÉKÈ��`±ÈŃ� 

��� �°O�n®h�,§³K�n¾¸}È¢�ÈªL/������������ťƦƨɔƨƭ�ƀŤƅƨƾƹŤ�ūͳ�ǁ�ŸƅƨƎƨȖ�ƀťƨƎƄʫŤ�ŭ��QL/c
§³K���¬���ªPW�rX�m�UKqL~X±K¾ÆyK�UL�È�®ª��µs´g¾¬��¶� 

��� s�,È±L[�n¾¸}½°�n©K½/ª��°O�°È�ÈªL/������������ǆũƹŤ�ūƨƖǇƅƹŤƨɕƨƭ�ūͳ�ƲƨƏƽƁƹŤ�ūƨƣƾƺƹŤ�ŸƅƨƎɕū�
�~h®©KÈ��¡§³K�QLc�,rX±Æ���¬���¡MLX�}³r�È�q³Km×� 

��� ¸}¾±L[�nÈs�,½°�n©K½ª��°O�°È�����������ƹťƋƽΈ�ƹŞ�ƻťǆƭʩŤͳ�ƨƲǂŮɕ�ƻʮƨƊʫŤ�΄ŢŤƅƨƎ�Ź��QL/c
§³K���¬���ÆyÃK��qL�®©K�ºzyD¾º� 

��� qL�±K�j¾}×�Wr�,È�Kn®h�°O¾°�����������ȕƾƹŤ�Ŧťů�ŧƊť�ƷǇŤ�ǩťǷ���¬���¡�µr/¦²
±L¸_È�}�V}Kn¥qtO¾�¬��K�jqL�±K×�� �

��� ªL//�� 6r//g�j¾//}È°//zg�°//O�n//®h�,�����������ƨƨƏƹŤ�ƸŢťƨƨƊǇɕ�ūƣ��QL//c§³K���¬//����¶//zyD
§?�P©K¾Vń��� �
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��� ª��°O�n6®h�,�³n��j¾}È�´OLO�°O/½¶������������ʭ�ǀƨƽɔƲƮƹŤ�ǃƅƨƗŻƨɕ�Ǆ�«³m�QL/c���¬/���
�mÆyK�UKqL~X±K�rXÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶� 

��� °zg�°O�n®h�,Èy´��j¾}�����������ƨƭ�ƘǈƨƋũƾƹŤͳ�ƽťƽʫŤ�ǄƨƲƭƨɕ�ū��QL/c«´/y���¯Kr/¸W��
®©K¢´�Wr®©K�ºPX½gÃ�º¾r��`©K�qL[¿K�>L½º�� �
��� °zg�°O�n®h�,Èy´��j¾}�����������ƭ�ƄťƨƓũůƊʭŤɕƄťƨũžʩŤ�ǀƨƽ�ƬƨƺůžŤ�ťƨƾ��¯Kr/¸W���qKm
©K¢ÆyÃK�NX¾º� 

��� °zg�°O�n®h�,Èy´��j¾}��������/©K�����ƫʮƨſƹŤ��§³K�QL/c���¬/����UKqL/~X±K�r/X�m
ÆyKÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶�� �

��� °zg�°O�n®h�,Èy´��j¾}�������M�����ƃƨǆŮɔźʩŤ�ŧƨƻť��«qL/¸c�QL/c���¯Kr/¸W���qKm
©K¢ÆyÃK�NX¾º��� �
��� °zg�°O�n®h�,Èy´��j¾}�����������ƏƹŤ�ƷťŶƄɕƊǈƛƹŤ�Žͳ���ŦŤǈŨʩŤ��QL/c«´/y���¬/���

ÆyK�UKqL~X±K�rX�mÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶�� �
��� ��¯L®�±�°O�n®h�°O�n®h�,n¾��j¾}¢rP×������������ūƣǂƲƾƹŤ��QL/c§³K���¬/���¡�µr/¦²

±L¸_È�}�µqKt·¾��j¾nŃ� 

��� °zgn®h�,r·K´_�NgL����ÈO�LW���ƹŤ�ƅǅŤǈŶƭ�ƻʮͳ��ƻʮƨƊʫŤ�΄ŢŤƅƨƎ�ŸƅƨƎ�¬X/�·�QL/c���
U³r¾O��gE�qKm¾Or�©K�YKrX©K�>LÈ� 

��� r®¾�×°zg�°O�fª��,�����������ťƦɔƭ�ƻŤƅƾƹŤ�ūͳ��ƻʮƊʫŤ�΄ŢŤƅƎ�ŸƅƎ�§³K�QLc���U³r¾O��
mL¸©K�qKm×� 

��� �°O�°zg�,Èªg�¶Æ�½nyK�r¸��°O��y´×�����������ƹŞ�ƿťǅƂʩŤ�ƀťƎƄŞͳ�źŚƨʫŤ�ƻťɔ�ƿťƨƾ
�§³K�QLc���¬���ÆyK�UKqL~X±K�rX�mÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶� 

��� ªg�¶Æ�È°O�°zg�,�½n/yK�r/¸��°O��y´×��������/©K�����źʩŤ�ƁƨƢŤǈƱƨƨƭ�ƻťͳ��ūƨƭƅƣƽ
�ƻŤƅƨŻƹŤ�Ǉ�ƷʮŻƹŤ�§³K�QLc���¬���Æ/yK�UKqL~X±K�rX�mÈ�/yqn�¶/�L_�¶/O�¶X/zOK³¾�µs´/g�°

®ª�¾¬��¶� 

��� �°O�°zg�,Èªg�¶Æ�½n/yK�r/¸��°/O��/y´×�������M�����ƨƏƹŤ�Ƭƨƺůſƽɕƨƭ�ūƣͳ�źŚƨ�ƻť
ƅƏƹŤɔ�ūƣ�«³m�QLc���¬����UKqL~X±K�rX�mÆyKÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶� 

��� ªg�¶Æ�È�°O�°zg�,½n/yK�r/¸��°/O��/y´×���ÈO�L/W���ƃƨŮȕ�ŗťƨǆƲƮƹŤ�Ūƅ�§³K�QL/c���¬/���
§?�¶zyD�P©K¾Vń�� �
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��� OK�°O�°zg�,ÈO?�¨�L�È��N/©L�½�/y´È�����������ȕƨƭ�ƆǈƨƽƅƹŤ�ƬƨƏͳ��΄ƭťƨǂƹŤ�ƅƨƓůſƽ�ŸƅƨƎ
�«´y�QLc���¬���ÆyK�UKqL~X±K�rX�mÈ��¶O�¶XzOK³yqn�¶�L_¾®ª��µs´g�°¾¬��¶� 

��� n//®h�,È//±Kr¢²©�¨//�L������������ƨƨƓƮŮɕƅƨƨƏƹŤ�Ƹɔūƣ��ƨƨƒǈƹŤ�ŐƬƨƨƱǈƹŤɕʩŤ�Őūɔ�ŐƄǇƃƨƨǂƹŤ�Ǉ�ƿťƨƨƾ
ƹŤƓƹŤ�ŐŬŤƄťƮɕ�Ɓ�§³K�QLc���¬���r¡¸���tÈ�qL¸�K�¶®IKń� 

��� ��h®©Kr//l�¾�°//O�°//zg�°//O�n//®h�,È//ªg�°½�//y´�����������Şɔƨƨƭ�ƁƨƨŢŤǈƮƹŤ�ŸťƨƨƗͳ��ŸƅƨƨƎ
Əƽ�ƁƢŤǈƲƹŤ�Ŭʮ�§³K�QLc���¬����L®yK�¶zyD¾ª¾¯L� 

��� ¡�}L�r�k�°O�r��_�°O�°zg�,>L��©K�����������ūǅťƲƮƹŤ�ƄŤǈǁŚ��ȕũƹŤ�Ŧťƨůƨɕ�ơ�K�QL/c§³���
�`±���¶zyD¡>L��©K��}L� 

��� �°O�n®h�,È²¾ª¡½M´�������������ƹŤƭťͳ��«qL¸c�QLc���W¯Kr¸��©K�qKm¢ÆyÃK�NX¾º� 

��� ±L[���hÈª��,È�zg�°O¾È¡r¡�ÈªL��°������������΄ƽťŶƭ�ƁƒťƲƾƹŤͳ��ƁƢŤǈƲƹŤ�ŸƅƎ��QLc
«³m���¬���§?�¶zyD�P©K¾Vń��� �

��� °zg�°O�r��_�,Èªg���h�����������ƨƭ�ƻʮƨƊʫŤ�΄ŢŤƅƨƎͳ��ƻŤƅƨŻƹŤǇ�ƷʮƨŻƹŤ�ƸŢťƨƋƽ��QL/c
«³m���¬����L®yK�¶zyD¾ª¾¯L� 

��� °zgn®h�°O�¬yL�©K´OK�,È®��×Ksr¾�����������ƭ�ŬťůƏƹŤ�΄ƽťŶͳ��ŬʭŤŝƋƹŤ�ūŨǈŶŚ��QL/c
§³K���¯Kr¸W���¶zyD¾¡¯L¸� 

��� �,È²¾IL//±//¾//zgn®h�Ksr¾³r//��°×�����������ƾƹŤũƹŤǇ�ŧƨƨƊťƨƨɕ�ơ�§³K�QL//c���¬//����r//X�m
ÆyK�UKqL~X±KÈ�yqn�¶�L_�¶O�¶XzOK³¾®ª��µs´g�°¾¬��¶� 

��� È�Wn¾y�,×mqK³����������¯?�¨½nPW�³�r¾¾�W�¯m´P±t½L_�rO���³�V¾·L�×L�X�K��¶ª`�ǄƨƲƭ�,
����������,��-���� �
��� //y�,×mt//½¾n®hn¡�¬�LL//P�LP�È½���ÈO�L//W���ŮȖƲŲǈƨƨƹŤ�ŪǇƅƨƨƣƹŤ�ūƨƨƨƺƾͳ��§³K�QL//c���¬///���

¡MLX�}³r�È�q³Km×�� �
� �
� �
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Abstract 

Imamiyah jurists do not agree on one theory for the ruling of marrying multiple 
wives, or in other words, polygamy, and have different views. Some have be-
lieved in polygamy as a recommended action and some have believed in its abso-
lute permissibility, while others have restricted the ruling of permissibility from 
the subject matter, or made it conditional. At the same time, some have insisted 
on considering polygamy as Makruh and some have concluded and considered it 
Haram by referring to religious texts. Surprisingly, this situation has not caused 
researchers and thinkers in the field of jurisprudence and law to study the above 
issue in a comprehensive and independent manner, but the research literature on 
this issue mainly deals with issues other than its Shari'a ruling. However, the 
dramatic differences in the area of the ruling, on the one hand, and the important 
scientific and social implications that arise on the other, necessitate a careful ex-
amination of the ruling. Therefore, this paper, while taking advantage of the ef-
forts of the past using library resources and with a descriptive-analytical ap-
proach, tries to fill this fundamental gap, which results in proving the absolute 
permissibility of polygamy. However, the authors believe that the principle of 
monogamy can be considered as a basic principle in the Islamic jurisprudential 
system. 
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VyK�¶¾LK�� 

¯L/¸¾����/�´�Kn/XOK�,¶/X¢±�¶/y�°/½K�¶/O�V½L²��LO�¶KmK�qm��mn/�W��´/�k�qm�¶/¾LK
È�{qKt¥�UL_³s�È�¶XkKmrS�¯L±?�¶©mK�³�§K´�K�ÈOL½sqK�³�n�±�¶O�xTy�³�m´}�m´}��� �

���¯L¸¾���>Kq?�qm�UL_³s�mn�W��

V/yK�µn/}�er/��UL_³s�mn�W�¬¢g��´�k�qm�È±´¥L±´¥�UL½r�±���Kq�UL/½r�±�°/½K
È�«n��³�V¾�³r~�q´h�³m�qm�¯K´W�mr¡�¶�Æk�V¾�³r~�� �

�����V¾�³r~��

¶X�r½pS�Kq�UL_³s�mn�W�V¾�³r~�¯L®ªz�×L¸���«´®���,¯L/~½K�µL¥n/½m��/�³�Kr/½s�-n/±K
¶X/z_rO�¶¡�µn?�¯L¾�¶O�UL_³s�mn�W�sK�°ly�¯?r��UL½?�qm�0Å³K��«´/y�¶/½?�L/¸±?�°½rW

VyK�>Lz±�µq´y�� �
�5��K´ 4� 5z7�4 W� 8Å3A� 7¬4 X7� 5k� 7̄ 5E 3³È��7 ©K�3¾�3L3XÈ�� 7¬4¢3©� 3ML 3��L 3�K´ 4h5¢7 ±L3��3²7 \ 3� 5>L 3z<²©K� 3°5È�� 3�L/3O 4q 3³� 3Y3Æ/4 [ 3³

�3A� 7V3¢3ª 3�L 3� 7³3A� 0¹ 3n 5gK 3́ 3��K 4́ © 5n7�3W� 8Å3A� 7¬4 X7� 5k� 7̄ 5F3��7 ½�3± 7m3A� ©o3� 7¬4¢4 ±L 3®È��r/¥K�-K´/4 © 4́�3W� 8Å3AÈ�/yrW¾�n
�{´/k�Kq�L®/}�¶/¡�È±L/±s�sK�°½KrOL/²O�,n/½sq³�V©Kn/��¬¾/X½�¯Kr/Xkm�mq´�qm�n¾±K´X±�¶¡� �

³m�,n½?�y�³�³m¶�qL/¸c�³�¶/y�¶O�qL/¸c�n/½r¾¦O�×r/z®·��È�r/¥K�x/S��L/O�¶/¡�n¾/yrW� �
¶O�¯L±?�µn/}� /©L�¶/¡�È/±Kt¾²¡�¶/O�L/½�¯s� /½�¶O�,n¾²¢±�qLX�q�V©Kn��n/¾²¡�L/�X¡K�n½K��

��,×r~ls����]�,�����,����,ÈyrP��-����]�,�����,����,«qL¢�-����]�,����,����,ÈP�r��-�����,

]���,����� �
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z��³�L¸���«´®��r�±��P�¶O�¶/½?�°½K�qm�,¯Kr�È�¯L/¾O�VgKr/���×mr/�r/·�¶/¡�m´/}
È��n²¡�qL¾XkK�rz®·�qL¸c�LW�n±K´W��,Èy´�����]�,�����,��,¬¾¢g�-����]�,������,���,¶/¾²��-

����]�,�����,�������¶½?�qm�����UqL/P��¶/O�¶/_´W�L/O�t/¾±�µq´y�°¾®·��¯A�K´�¾�X/zW�°/©³
¬X�rg�´©³�>Lz²©K�°¾O�K´©n�W��mn�W�V¾�³r~�,|¾S�UL_³s��sK�³�µn/}�µmKm�qKr/���r/�

VyK�µn}�¶X�¥�°ly�¯Krz®·�¯L¾�V©Kn��V½L�q���¶�¾}�sK�rPX��UL½K³q�³�Z½mLgK�0L¾±L[
�°¾/O�sK�Kq�n/½mrW�³� /}�¶/±´¥r·�×L/_�¶/¡�mqKm�m´/_³�UL_³s�mn�W�sK´_�qm�È²y�³

È�mrO��¶O��mL��«LK�sK�, 3̈\ 3ņ�VyK�µn}�¨�±���� 3Å�3½�5̈ 4_ 8r©K� 5>L 3®5 ©� 9̈ 5h�� 7̄ 3A�3½�5r/ 7̀�3×�/5�È�� 3r/3\7¡3A
�¯s�qL/¸c�sK�|¾/O�¬gq�qm�Kq�m´k�È²�mr�¶¡�Vz¾±�§Æg�- 5r5IK 3r 3h7 ©K� 3°5� 2«L 3g 7q3A� 5º3�3O 7q3A� 7°5

mt½rO�mKs?����,ÈªL��rg����]�,������,������ �
¶O�¶OL~�UL½K³q�³�V½K³q�°½K�qm�È�×mr/�r/·�¶¡�VyK�µn}�¯L¾O�VgKr���L/W�n/±K´W

�¶X}Km�rz®·�qL¸cV/z¾±�tIL_�¯?�sK�rX~¾O�È©³�,n}LO���¬½r/hW�°®/��,r/¦½m�UqL/P��¶/O
¶/O�Kq�¯s�qL/¸c�L/O�]K³msK�sK´/_�KqL¢/}?�,mKs?�¯s�qL/¸c�sK�|¾O�qL¾XkK�� 5r/K� /½�¯K´²�

¶X�r½pS��VyK�µmr¡�È�ªW�µn}��,È/y´�����]�,�����,����,È/±KrhO�-����]�,������,����,È/ªg�-

����]�,�����,������rPL¾S�µr¾y�0L\©L[Ņ¯L´���,ń��n/½D�,j½qL/W�§´/��qm�¯L±L®ª/z�³
�V/yK�UL/_³s�mn�W�sK´_��,È±L/`±s�×r¾P/}����]�,�����,������³�sK´/_��´/�k�qm�0L/�OKq

mqKm�m´/_³��L/®_K�UL/_³s�mn�W�V¾�³r~���Kq�¶ªJ/z�°/½K�È/y´��j¾/}�,³q�°¾/®·�sK
���K´Wmq´�L/¸�®_BO�ºÁK���¶X/z±Km��,È/y´�����]�,�����,�����È/ªg�¶/Æ��³��UqL/P��L/O

���qL�ÁK�>L®ª���®_KÈ�®_¾qL��ÁK³�¯LsÁK�����VyK�µmr¡�mL½�¯?�sK��,È/ªg�¶Æ������,�

�������� �
�¬/¢g��´/±��´/�k�qm�L/K�,V/yK�¬ª/z�UL/_³s�mn/�W�V¾�³r/~�n²cr·�,×qLO
�Kq�¶ªJ/z�°/½K�r/O�NWrX�¬¢g��´±�ÈkrO�¶¡�¯L¾O�°½nO�-mqKm�m´_³��ÆXkK�¯?�È�¾ª¢W

�³�¶Xz±Km�MLPhXyKµn��³�,V·Kr¡�ÈkrO�¶gLOK�×K���¬/¢g��´/±�V/yK�¶X/z½L}�³q�°¾®·�sK
È�NWrX�UL_³s�mn�W�rO�¶¡�È�³r~��qm�Kp©�-m´}�ÈyqrO��ªXl�×L·q´h�qm�,m´}

n}�n·K´k�¶XkKmrS��´�´�°½K�¶O��ªXl�¶½r�±�¶y�N©L��� �
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��������MLPhXyK�¶½r�±��

n/�X�¯Kr/z®·�¯m´®±qL/¾XkK�¶/¡�n/±q³LO�°/½K�r/O�L¸���sK�ÈkrO�×r/K��qL/}�mt/±�,mKs?�m
VyK�MLPhXyK�¶O�«´¢h�Kp©�³�VyK�µn½n²zS��È�¶/�OKq�°/½K�qm�r·K´_�NgL��n/z½´±��

�½t©K�NhXz½ª��¹mLÈ�´/�ÁK�È/ª��L¸±³nO³�¨O�0L����º_Lh©K���¹ngK´©K×�sL/¾±�Uq´/�qm�-
V/yK�NhXz�UL_³s�mn�W�,sL¾±�¯³nO�¶¢ªO�,¯s� ½�sK�|¾O�¶O����,È/�`±����]�,������,

������ �
�VyK�µn}�×³r¾S�t¾±�r¦½m�¯L¸¾���sK�ÈkrO�×´y�sK�¶½r�±�°¾®·��,×mt/½����]�,�����,

����,ÈªL///��-����]�,�����,����,È½´///k�-����]�,���������,È///ªg�-����]�,�����,����,×qK³tP///y-

����]�,������,����µmr®}rO�|½´k�µL¥n½m�×KrO�L¸���sK�¶Xym�°½K�¶¡�Èª½Åm��qKr/��¶/O�n±K
K�er��¨OL��r½sVy�� �

�©K��¯?r� 

|¾S�¶¡�>Lz±�µq´y�«´y�¶½?�,¯?r��UL½?�sK��L/¸���sK�µ³r/¥�°/½K�mL²X/yKmq´�,V/}p¥�rW
�¨���¶¡�§ÅnXyK�°½nO�-VyK�µm´O�K´h¢±L����M´/_³�r/O�V/©Åm�³�V/yK�r/K�¶½?�°½K�qm

mqKm���mqKn±�M´_³�rO�V©Åm�0L����¶½?�¯´c�LK�]K³msK�0L/�L®_K�Kr½s��¯s�n/²c�L/O�¯mr/¡
V/z¾±�N_K³�,��V/yK�MLPhX/yK� 7r/K�N/WKr�¨/�K�x/S��,ÈªL/�����]�,�����,����,È/�`±�-

����]�,������,����� �

M��UL½K³q��
È�t¾±��ªXl�UL½K³q�sK�,L¸���sK�¶Xym�°½K�µL¥n½m���³��Kq�UL/_³s�mn/�W�MLPhXyK�¯K´W

m´®±��LP²XyK��¶O��mL��«LK�sK�ÈX½K³q�qm�,¶±´®±�¯K´²�ņ�VyK�µn?�� �
�5�È��3}� <̈ 4¡�7È��

2>�5�� 8Å5E� 1�K 3r 7y5EÈ��È/²7 \ 3�>L/z<²©K� 3°/5� 7¬/4¢3©� 3ML/��L/�K´ 4h5¢7 ±L/3�� 4 Þ6ÉK� 3§L/3�� 5>L 3z<²©K
¯s�qm�r¦�,mqKm�m´_³��KryK�×t¾c�r·�qm�- 3�LO 4q 3³� 3YÆ4[ 3³�L·��È�n/±³Knk��x/S�n/½Lr�

LW³m�,n½?�{´k�Kq�L®}�¶¡�È±L±s�LO�n¾²¡�]K³msK�¶y�³�LW³m�LW�¶/y�L/WqL¸c�³�LW�L/WqL¸c��
��,ÈªL��rg����]�,������,������ �
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�¯L¸¾���mL²XyK�¶_³�0Kr·L���,ÈªL�����]�,�����,����,È/�`±�-����]�,�����,������V½K³q�¶O
�,V/yK��½r/hW�³��½´/~W�,N/¾�rW��L¾/y�,¯?�r/O�¬¡L/g��L¾/y�¯´c�¶¡�VyK�°½K��´�

¶O��¶/O��´/Or�ULP/yLh�sK�]qL/k�Kq�UL/_³s�mn/�W�,¯?r��¶½?�¶O�mL²XyK�°®��¶¡�Èª¢}
µmL½s�È�,µmKm�qKr���KryK�³�×³q��UL/_³s�mn/�W�×KrO�V¾O´Ph�È�´±�¶¡�V�L½qm�¯K´W

VyK�µn}�¨IL���ÈkrO��P��°¾²d®·��UL½K³q��,ÈªL��rg����]�,������,����³�¨/z±�r/¾\¢W�,
VyK�NhXz� Þ6ÉK�ÅK�¶©K�Å�¯L¥n²½´¥�|½Kt�K��È�,qp¦·q�°¾®·�sK��¶/¡�n/}�n/�X��¯K´W
È�¨z±�r¾\¢W�¶O�§@®©LO�UL_³s�mn�W�¯´c��VyK�NhXz�xS�,nL`±K��,×mt/½����]�,���,

������,È±L`±s�×r¾P}�-«qL¢�¶¾}Lg�,����]�,�����,������m´/_³�È/±K³Kr���´�±�,°½K�rO�µ³Æ�
¶X�r½pS�]K³msK�¨/�K�MLPhXyK�rO�Kq�L¸±?�V©Åm�L¸���¶®·�¶¡�mqKm�n/±K����Æ/�K�¶/©mK�°/½K

V/z¾±�§³K�]K³msK�MLPhXyK�rO�L¸²W�L¸±?�V©Åm�³�n±qKm��È�°½KrOL/²O��r/O�r�L/±�¬/·�n/²±K´W
_³s�LO�]K³msK�MLPhXyK�¬·�³�n²}LO�Vzl±�¶_³s�LO�]K³msK�MLPhXyK«qL¸c�LW�«³m�¶�� �

]��¯L´���¶O�ÈyBW��
È�¶¡�×r¦½m�¶_³��¶/O�È/ 6yBW�,n/}�n/�X��Kq�UL_³s�mn�W�MLPhXyK�¯?�¶O�¶_´W�LO�¯K´W

rPL¾SŅ�qL¸�K�¶®IK�³ń��V/yK�µn/}�V/OL[�UL_³s�mn�W�rO�¯L~½K�µr¾y�¶¡�VyK��,ÈªL/�

����]�,�����,����,È�`±�-����]�,������,���,È±L`±s�×r¾P}�-����]�,�����,����� �

��������¶gLOK�¶½r�± ��

�-n²X/z¾±�×Aq� /½�r/O�m´/k�µL¥n/½m�¶/IKqK�qm�,n²X/z·�¶/gLOK�¶/½r�±�¶O�n�X��¶¡�È±L¸¾��
�UL/_³s�mn/�W�¶/gLOK�¶/O�¬/¢g�,×n/¾��L½��r}�¶O�¶gLOK�¬¢g�°XkLyn¾��¯³nO�È·³r¥

µn��³�µmr¡�µm´®±��Lk�×n¾��L½��r}�¶O�n¾��Kq�¬¢g�°½K�×K�n±K��È�,¶½K³s�°½K�sK��¯K´W
�±Vz±Km�Èª�K�|±K´k�³m�×KqKm�Kq�¶gLOK�¶½r��n¾��¶gLOK�³��ª��¶gLOK�� �

 ½���ª��¶gLOK�¶½r�±��
¶Xz±Km�eLP�Kq�UL_³s�mn�W�¶¡�È±L¸¾���«´®���L/½�n/¾��¶/O�n/¾¾�W�¯³n/O�Kq�mL/�X�K�°/½K�,n±K
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¶X�r½pS�È�r}��KrX}K�n±K���V/·Kr¡�L/½�MLPhX/yK�¬¢g��r�X�L¸���sK�ÈkrO�°¾O�°½K�qm
L½����µn~±�Kµmq³?�¯L/¾�¶O�UL_³s�mn�W�V¾�³r~�sK�°ly�����³�n±��n/±K��,qn/�����]�,��,

������,¶¾²��-�������,����ÈO�,¯L/�©D�sK�È�®_�-�]�,L/W�����,�������sK�|¾/O�L/®ª��°/½K�«Æ/¡�sK
È²�®©LO�¶gLOK��¬�ÅK�È²�®©L/O�¶/gLOK�³�V/·Kr¡�³�MLPhX/yK�LO�¶¡�V/yK�qL¥sL/y��kÅK��
È®±�V}KmrO�rO�È©³�,m´}er��¶/©mK�¶/¢²½K�r/O�µ³Æ��L¸���sK�Èk��V¾�³r/~�×Kr/O�µn/}

È��¾krW�rO�§Km�Kq�UL_³s�mn�W�È�n/�±�Kq�mn/�W�MLPhXyK�¶O�¯ÆIL��¶©mK�,n²±Km��-n/²²¡
«Æ¡�qm�¯´c�¶²½r��¯L}�È®±�V}KmrO�mn�W�V·Kr¡�rO�§Km�×K�m´}��È�°½KrOL²O��L/�mK�¯K´/W

È²�®©LO�¶gLOK�¶O�¨IL��¯L²½K�¶¡�mr¡���kÅKn²Xz·�UL_³s�mn�W�qm�� �
�sK�r/¾��¶/O�³�V/yK�tIL_�×mr�r·�×KrO�¯s�qL¸c�LO�]K³msK�,L¸���sK�µ³r¥�°½K�r�±�qm

mqKn±�m´_³�¬¢g�°½K�qm�ÈX½m³nh�b¾·�,mKn�W�qm�V½m³nh���N/_K³�mr/�rO�°¾d®·
¶O�V©Kn��V½L�q�M´_³�È©³�,n²¡�Kr_K�Kq�V©Kn��¯L±s�°¾O�LW�VyK��¶/¡�Vz¾±�°½K�×L²�

�×mr�r¥K�n/}LO�«Kr/g�³K�r/O�¯s� /½�sK�|¾/O�L/O�]K³msK�,n/²¡�V½L�q�Kq�V©Kn��n±K´X±
��,È±L`±s�×r¾P}����]�,�����,���,×mt½�-����]�,�����,���ÈO�,È/ª¾OmqK�-«qL/¢�¶¾/}Lg�,����,L/W������

¶O�n²cr·�µ³r¥�°½K�µmr¢±�¶L�K�¶gLOK�¶©mK�rO�Èª¾©m�VgKr��È�È©³�,n±K��È½L·n/�±�sK�¯K´W
K�¶½r�±�rO�¶¡µmr¡�mqK³�Vrg�³�MLPhXy�mr¡�er��Kq�¨½o�¨½Åm�n±K�� �

�©K��¶O���/²�¬·´/W�,>L/z±�µq´/y�«´/y�¶/½?�×KnXOK�qm�¬¾X½�¯KrXkm�eL¢±�sK��²�r�Lk
�rK�Kp©�,mqKm�m´_³�K´h¢±L����×r/K�°¾/²c�¶/¡�V/yK��/²�¬·´/W�sK�n/�O�rK�,¶½?�°½K�qm

�mqKm�¶//gLOK�r//O�V//©Åm��,È//�`±����]�,������,���,×mt//½�-����]�,�����,����-«qL//¢�¶¾//}Lg�,

�,×mqL¸X}K����]�,������,����� �
M���ÈWL/½K³q�³�,VyK�¯s�qL¸c�µqLOqm�sK´_�¬¢g�n½nhW�«L��qm�¶½?�°½K�qm�n±³Knk

�mKs?�¯s�qL/¸c�sK�|¾/O�«L/gqK�qm�È/²�°X/l½q�¶/¡�V/yK�µn/}�mqK³�¯´®/��°½K�LO�¬·� �
�VyK��´²®��,ÈªL/��rg����]�,������,�����r/O�§Km�t/¾±�n½nhW�«L��qm�rK�,wLyK�°½K�rO�-

�MLPhX/yK�³�N/¾�rW�¶/±�,V/yK�¶/gLOK�³��¾krW��,È/�`±����]�,������,���,È±L/`±s�×r¾P/}�-

����]�,����,����� �
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³m��n¾��¶gLOK�¶½r�±��
¶XkL/y�×n/¾��L/½��r/}�¶O��´²�Kq�¯?�,¶gLOK�¬¢g�¯L¾O�«L��qm�L¸���sK�ÈkrO��°¾/²c�-n±K

µr¦±�È�Kq�×K�¯K´W�VhW��³m�¶/O�m´/k�µL¥n/½m�°/½K�°/¢©�,m´/®±�ÈyqrO�n¾��¶gLOK�¯K´²�
VyK�r½r�W�¨OL��¨¢}���¶/¾gL±�qm�n¾¾�W�,«³m�r½r�W�³�,�³r}�¯L¾WK�¶¾gL±�qm�n¾¾�W�,Vzl±

�´�´��È²�®©LO�¶gLOK�����,ÈkrO�«Æ¡�sK�È�µn¾®¸��¬�ÅK��mq�L/O�r¦½m�ÈkrO�È©³�,m´}
LO�¶gLOK�¶O�¨IL��,mn�W�MLPhXyK�¶½r�±È²�®©�µn}��kÅK�n±K�� �

�©K����³r}�¯L¾WK�¶¾gL±�qm�n¾¾�W�È±L¦®·�V©Kn��V½L�q�¶O�n¾��¶gLOK���
�µn/¾®¸��°¾/²c�>L/z±�µq´y�«´y�¶½?�q´¸��sK�¶¡�n±q³LO�°½K�rO�r�L��¯L¸¾���sK�ÈkrO

È��È/z¡�r/¥K�Kp/©�-V/yK�V©Kn/��×Kr_K�sK�¯L²¾®�K�,UL_³s�mn�W�sK´_��r}�¶¡�m´}
Kq�V©Kn/��×Kr_K�«n���´k�È®±�,mqKm�n/²¡�qL/¾XkK�¯s� /½�sK�|¾/O�n/±K´W���°/½K��/�³

¶O�,¯s�qL¸c�LW�¬IKm�]K³msK�,¶½r�±�¶®·�V©Kn��×Kr_K��r}��³�VyK�tIL_�mr�×KrO�,¶P±L_
]K³msK�r[K�qm�r¥K��m´/O�n/·K´k�«Kr/g�,n/½?�|¾/S�È®Xy�|½L·��,È�mL/�����]�,����,����-

�,È�mL��������,������rK�UL_³s�mn�W�,¶½LS�°½K�rOÈ�mKn®ª��eLP�×��¶/O��³r~�¶¡�m´}
�¶/gLOK�¬/¢g�,m³r/O�V©Kn/��V/½L�q�«n���´k�r¥K�³q�°¾®·�sK�³�VyK�V©Kn��V½L�q

n}�n·K´l±�NWrX�� �
µn}�n¾��¶gLOK�¶O�n�X��ÈkrO�t¾±�V²y�¨·K�¯L¸¾���¯L¾�qm��¯?�È/·³r¥�¶/¢±L²c�-n±K

�¶Xz±Km�tIL_�Uq³r��mqK´�qm�����Kq�ÈO�,L/�q�n¾/}q�]�,L/W����,����,×q´_L/O�-����]�,�����,

�����µn��³�µmr¡�È½Æ����r��m´_³�³�V©Kn��×Kr_K�¶O�n¾��Kq�¯?�×K��n±K��,È±n/®©K�n®h

�������,����- �,È±n®©K�n®h�������,����� �
V½?�¶±�UL_³s�mn�W�¶¡�n±n�X��t¾±�È�±L�� Þ6ÉK��¯?�sK´/_�¶/¢ªO�,V/z¾±�NhX/z�L¸²W

VyK�§³K�rz®·�V½L�q�¶O��³r~�t¾±��L~½K�¶/½?�¶/O�¶/_´W�LO�¶¡�n±n�X��¯��°·³r/}L�³
n¾}LO�¶X}Km��³r��¶O�Ur}L��¯L±s�LO�-�³r�®©LO����,>L/z±����°/}³q�³�f½r/��q´Xym�³�,

�qL/~��³�¬/ª��³�V/½oK�³�¶n/��Z/�LO�¶/¡�V/yK�°½K�rO��³r~�UL_³s�mn�W�,n±³Knk
�m´~±�ÈªP��¯s�×KrO�L¸±?�r¾��³�È®z_�³�Èg³q��,°½Æ±?�×r¸~®·�V½Ly���´½r¸}�q������� �
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M����´�´�¶¾gL±�qm�n¾¾�W�¯L®¾X½�¯LXyrSry�×KrO�����¶gLOK���
��³r/~�UL_³s�mn�W�sK´_�¶¢²½K�rO�µ³Æ��¶¡�n±n�X��r�L��×L¸���sK�r¦½m�ÈkrO
�¶/¡�È±L/z¡�sK�n/²WqLP��¶/¡�mqKm�È/�Lk�¯L/P�Ll�¬/¢g�°/½K�,V/yK�V©Kn/��×Kr_K�¶O

�¶P²_�0LyLyK�Kp©�-n±qKm�µn¸��¶O�Kq�«LX½K�ÈXyrSrymqKn±�È±L¦®·�³�È´®����rX/~¾O�f¾/�´W
�sK�Kn/XOK�Kq�¯L/±?�¶/¡�V/yK�È±L/®¾X½�¯LXyrSry�¶O�ML�k�>Lz±�µq´y�«´y�³�«³m�¶½?�¶¢²½K

�´ªl�È�t¾·rS�¯L±?�LO�¯L®¾X½�§K´K�¯n}�È�¶ª�L�ÆO�xTy�³�n·m���´/k�r/¥K�n/½Lr�
¯?�,n/¾²¡�V/½L�q�¯L®¾X½�§K´K���g�qm�Kq�V©Kn��n¾±K´X±�¶¡�n¾X}Km��V/�³È��L/W�n/¾±K´W

¶O�,n½r¾¦O�rz®·�qL¸c�n/¾½L®±�qKr�rO�V©Kn��L¸±?�¯L¾�n¾±K´XO�¶¢²½K��r}���sK�¶X/}p¥�Kp/©
�0L/yLyK�,µn/}�¯Kr/z®·�¯L/¾�V©Kn/��V/½L�q�¶/O��³r~�¶½?�°½K�qm�UL_³s�mn�W�¶¢²½K

È�µn/¸��¶/O�Kq�«LX½K�§K´K�ÈXyrSry�¶¡�È±Lz¡��´�l�VyK�È®¢g��¨L/}�³�n/±r¾¥
È®±�r¦½m�mKr�K�}�m´��,¯KqL®_�È±Lyq��Æ�K�µL¦½LS���r¾W������� �

��������V·Kr¡�¶½r�±��

�×L/S�q³L/O�°/½K�r/O�,MLPhX/yK�¶/½r�±�¶/O�¯Kn/�X��¶/©mK�n�±�sK�n�O�,¶¾LK�¯L¸¾���sK�ÈkrO
µmr~��È�|¾S��ÆXkK�mn�X�¯L±s�°¾O�0Å´®��¯´c�¶¡�n±K�È®±�t/¾±�L/·mr�³�n/½?��n/²±K´W

�°¾®·�,n²²¡�Kr_K�V©Kn��L¸±?�°¾OÈ�N_´�UL�PW�¶/PWr�×KqKm�UL_³s�mn�W�m´}��sK�×K
n}�n·K´k�V·Kr¡�¬¢g�U´P[�¶O�È¸X²�¶¡�n}LO��qL}�mt±�V¾�´�P���¶/¡�V/yK�È²X�¥

¯L´���¨���¶O� z®W�,L¸���sK�¶Xym�°½K�r�±���³ń�È®±���/�m�Kq�V¾/�´�P�°/½K�n±K´W
¶c�Kr½s�-n²¡�¶O�¯L~½K��´ªy�LzO�¶±´¥�~�³�UL�PW�°½K�¶¡�µm´O�×KÈ®±�|¾S�UÆ¢��µn/?

�VyK��,×mqL¸X}K����]�,������,����� �
�¶X/z±Km�NhX/z�Kq�¶/_³s� /½�¶/O�L/�X¡K�Èy´��j¾}�¶¢²½K�¶O�¶_´W�LO�,°½K�rO�µ³Æ�

�VyK��,È/y´�����]�,�����,��,È/y´��-����]�,�����,�����,j¾/}�sK�x/S�×L/¸���sK�È/krO�,
µmr¡�UL_³s�mn�W�V·Kr¡�rO�¨®g�Kq�×³�«Æ¡��n±K�ÈO�,ÈªL��]�,LW����,����,ÈªL/��-�����,�

]����,����,È�`±�-����]�,������,��]�,È®�L¡�-����,���ÈO�,Èª¾OmqK�-����,LW������ �
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È�r�±�¶O��qL/[?�sK�¶X/ym�¯?�ÈP/z±�V¾/�´�P�,L/¸���sK�¶X/ym�°½K�¨¾©m�°½rX®¸�nyq
È�NWrX�UL_³s�mn�W�rO�¶¡�VyK�È�²�m´}�� �

�����«n��V¾�³r~ 

r¸}�¯L¸¾���¯L¾�qm�µn/~±�UL_³s�mn�W�Vrg�¶O�n�X��Èz¡�,V²y�¨·K�ÈXg�³�¶¾LK�µ
�¯L¾//~±Km�sK�È/krO�§L//g�°/½K�L//O�-V/yK��,×n�/yK�������,����,×´��//��-����]�,�����,����-

�,×q´_LO����]�,�����,������¶½?��®_�³�µmL�XyK�LO���³�����Kq�r/K�°/½K�V/rg�>L/z±�µq´y
µmr¡�]LX²XyK�n±K��½?�¶¢²½K�rX~¾O�f¾�´WÈ�>Lz±�µq´y�«´y�¶�n½Lr��� �

�5��K´ 4� 5z7�4 W� 8Å3A� 7¬4 X7� 5k� 7̄ 5E 3³È��7 ©K�3¾�3L3XÈ�/3²7 \ 3� 5>L/ 3z<²©K� 3°/5� 7¬4¢3©� 3ML 3��L 3�K´ 4h5¢7 ±L3�È�� 3Y 3Æ/4 [ 3³
�3A� 7V3¢3ª 3�L 3� 7³3A� 0¹ 3n 5gK 3́ 3��K 4́ © 5n7�3W� 8Å3A� 7¬4 X7� 5k� 7̄ 5F3�� 3�L3O 4q 3³�7 ½/3 ± 7m3A� 3Û5©3o� 7¬4¢4 ±L 3®È�/4 © 4́�3W� 8Å3A�³�-K´

Kr_K�qm�r¥K×��V©Kn�¾�¯KrXkm�¯L½X¾O�¬¾¡L²®¾�¯L±s�sK�¶c�r·�,n�m½r¦��¡�L®}�¶
³m�,mLX�K�n²zS�Kq�¶y�,³m�qL¸c�,¶y�±s�¶O�,qL¸cÈ�¥¾r½n��/O�r/¥K�xS¾qKm�¬/½�n

¡¶O�¶�±�qLX�q�V©Kn�¢²¾�¶O�,n½� �mKs?�¯s��½�¶d±?�¶O�L��sK¡²¾¯Kt��µn}� ©L�K½�n
�K¡�L�X¡²/¾n���K/½�°�qKmm´/k×��mt±/½ �Kr¥�¬X/y�¶/O�L/W�V/yK�rW/¾½�n�O�³¾�µm´/¸
�¾§L�mr¥�qK³½n����n±³mÅ´��¶®_rW��� �

�¶½?����È�r½r�W�°¾²c�t¾±�µq´y�°¾®·�n½Lr��� �
�5�3X 7z3W� 7°3© 3³¾�3 O�K 4́ © 5n7�3W� 7̄ 3A�K 4́��7 ¾�5®3W� 3Æ/3�� 7¬4 X/ 7� 3r 3g� 7́ 3 © 3³�

5>L 3z<²©K� 3°¾�3®7 ©K� 8̈ /4¡�K´/4 ª/7 ¾�L 3·³ 4q 3p/3X3�� 5̈
�3³� 5º3�8ª3� 4®7 ©L3¡�5g 3q�K 0q 4́�3�� 3̄ L3¡� 3 8ÉK� 8̄ 5F3��K 4́�8X3W 3³�K´ 4h5ª 7�4W� 7̄ 5E¾®±�t/¥r·�L®}�³�-0L®È�±K´W/¾�n

¾�V©Kn��¯L±s�¯L¡²¾�n²cr·�,n�V©Kn��rO��rg½}LO��¾n���¶O�xS½ ���qL�W��
½ �L®W�µry½sq´±�¨½�¯?�LW�n�m�¯s½r¦���¶X~¥ry�Kq�WÆO�³¢ª¾����L/·q¡²/¾n���³

L®±�{sLy�r¥K¾½·rS�³�n¾qL¥t×�¡²¾�,n½�¾�V/yK�¯LOr¸�µn±sr?�Knk�0L²��¶/®_rW
n±³mÅ´���� �

�¶/¡�VyK�qKr��°½nO�UL½?�°½K�¶O�§ÅnXyK�µ´h±�,V/zl±�¶/½?�qm�,´/y� /½�sK�¯´/c
¶O�L/¸²W�UL/_³s�mn�W�µn/}�«Æ/�K�tIL/_�V©Kn/��V/½L�q��r/}����K 4́ © 5n/7�3W� 8Å3A� 7¬4 X/7� 5k� 7̄ 5F/3�

�0¹ 3n 5gK 3́ 3���f½r��¬¢g�¶O�,r¦½m�×´y�sK�³�,V/yK�°¢®r/¾��¯L/±s�°¾/O�V©Kn��,«³m�¶½?��
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��5�3X 7z3W� 7°©¾�3O�K 4́ © 5n7�3W� 7̄ 3A�K 4́��7 ¾�5>L 3z<²©K� 3°��È/�X²�sK´/_��r/}�È/X�³�¶/¡�m´/O�n·K´k�°½K�¶`¾X±�,
m´O�n·K´k�È�X²�¬·��³r~�,VyK�� �

���µn½t¥rO�r�±�¶IKqK�³�¯L¾¸���>Kq?�ÈOL½sqK��

Xl�q´//h�n//²c�qm�V//yK�«sÅ�L//¸���>Kq?�ÈOL//½sqK�×Kr//O�¶//©mK�³�§K´//�K�È//yqrO�¶//O��//ª
�´��m´}�¶XkKmrS�r¡p©K��� �

�����MLPhXyK�¶½r�±�ÈOL½sqK��

µmr¡�¶L�K�MLPhXyK�¶½r�±�¶O�¯Kn�X��¶¡�Èª½Åm�n/±qKn±�Kq�¶/½r�±�°½K�ULP[K�È½L±K´W�,n±K��
VyK�¶IKqK�¨OL��r½s�qKr��¶O�¨½Åm�°½K�qm�¨BW�¨�Lg�� �

�©K��¯?r��¶O�§ÅnXyK�n�±��

È®±�>Lz±�µq´y�«´y�¶½?�¶O�§ÅnXyK��sK�0Å³K�Kr/½s�,n}LO�UL_³s�mn�W�MLPhXyK�n¾��n±K´W
�rK�¶¡�L`±?�K´h¢±L�����/²�¬·´/W��/�q�V/¸_�0L/X`¾X±�³�¬¾/X½�¯KrXkm�eL¢±�sK��²�sK�xS

¶O�,µn}�qmL��]K³msK�b¾·���¾kr/W�r/O�6§Km�0L�r/��¶/¢ªO�,mqKn/±�MLPhX/yK�rO�ÈX©Åm�¶_³
�VyK��,È�`±�����]�,�����,���,×mt½�-����]�,�����,����,×mqL¸X/}K�-«qL/¢�¶¾/}Lg�,����]�,����,

��������«L/��qm�¶/±�,VyK�¯s�qL¸c�sK�|¾O�LO�]K³msK�sK´_�È�±�¯L¾O�«L��qm�¶½?�°½K�0L¾±L[
�rW¾�¶y�,³m�LO�]K³msK�¶O�N½/�±�¯?�r/O�mKsL/�¶O�VPz±�,n}LO�°¾²c�r¥K�Kr½s�-¯s�qL¸c�LÈ�
�rW¾±�m´O�n·K´k�N±��²�¶½?�°½K�sK�,¯Krz��³�L¸���¶®·�¶¡�È©Lg�qm�-�²�¶¢/O�L/O�eL¾�|

�µmL�XyK�Kq�¯s�qL¸c�sK¡µmr��n±K��,È�`±����]�,������,���,È±L/`±s�×r¾P/}�-����]�,�����,���� 
È�¶¡�×t¾c�°½rWÅLO�,¶X¢±�³m�°½K�rO�¶¾¢W�LO��§Km�¶/½?�¶¡�VyK�°½K�n}�n�X��¯?�¶O�¯K´W

�VyK�ngK³�]K³msK�MLPhXyK�rO�ÈO�,È®�L¡�]�,LW����,���ÈO�,×mt½�-�]�,LW����,����� 

M��UL½K³q�¶O�§ÅnXyK�n�±��

È®±�t¾±�È�r}��´�±�³�UL½K³q�sK�-m´/®±��LP²X/yK�Kq�UL_³s�mn�W�MLPhXyK�¯K´W��Kr/½s
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�,×n²/y���/��sK�¶X/}p¥�,¶X/z±Km�È�X²�]K³msK��´�k�qm�Kq��KryK�¶¡�ÈX½K³q�0Å³K
¶O�mn�X�]K³msK�sK�Vrg�È�±�¶¢²½K�¶c�-VyK�¶gLOK�³�sK´_�n¾��L¸²W���n/��«n��V¸_

¶O�,¯?�rO��KryK�«n��0L�r��¶¢ªO�,Vz¾±�MLPhXyK�V5P\�¶_³�b¾·�È�Kq�Vrg��¶/¡�n±Lyq
�VyK�MLPhXyK�sK�¬�K�K�,×mqL¸X}����]�,������,�������qL/}�M´/ª��¶z�²O�¨z±�r¾\¢W�0L¾±L[

V/yK�M´/ª��n/}LO�¶X}Km�rPL¾S�³�Knk�¶O��´_q�¶¡�Èªz±�¶¢ªO�-Vz¾±���r/O�§Km�UL/½K³q
�¾h�qm�Kq�MLPhX/yK�, Þ6ÉK�ÅK�¶/©KÅ�µn/²½´¥�mL½msK�qm�N¾�rW��mL/½msK�N/_´�¶/¡�È½L/·

È� Þ6ÉK�ÅK�¶©K�Å�µn²½´¥�È�VOL[�m´}�²¡�L/½�³��r/h²�mÅ³K�¶/¡�È²¡L/K�³�mÆ/O�qm�¶±�,n
È�°½mn��n±´}���mn/�W�,n/}LO�ÈÆ/yK��¾/h�t/¾±��¾/h�³�n/}LP±�¬¾/����l/}�r/¥K

È�Kn¾S�MLPhXyK�°¾®ªz�¨z±�Ur\¡�×KrO�UL_³s��n²¡��,È±L/`±s�×r¾P}����]�,�����,�����
È�]K³msK�¶O�N¾�rW�¶¡�È�´�±�0L\©L[�³msK�¨/�K�¶O�N¾�rW�rO�§Km�,n²²¡�r/O�³�n²X/z·�]K

�¶/O�r/K�,¶/©mK�°/½K�sK�È/krO�qm�¶/¡�¨/¾©m�°/½K�¶/O�-n±qKn±�ÈX©Åm�UL_³s�mn�W�MLPhXyK
�ÈL½K�^½³tW�L·mr`��mqKn±�UL_³s�mn�W�¶O�È�Oq�Kp©�³�VyK�µn}���0Kr·L/��r¦½m�ÈkrO

�ª��È�Kq�°½K�È�r��¬¸��³�sL¢WqK�È©³�,n±K��¶/O�r�L/±�L¸±?�qm�]K³msK�¶O�N¾�rW�¶¡�n±Lyq
Kr�K¯³nO�m�¯³nO�¶/O�¶/©mK�°/½K��L�XkK�Èz¡�r¥K�ÈXg�-VyK�rz®·��,mr½p/T±�Kq�L·r/z®·

�Kp/©�³�V/z¾±�È²¾�½�¬·�UL_³s�mn�W�¶O�N¾�rW�qm�¯?�q´¸��¶¡�VyK�VOL[�rK�°½K�¨�KÅ
¶©mK�qm�³�VyK�¨®`��¨�Kn/g�¶/O�,mqKm�§L/®_K�°�¾/X�qn/��sK�|¾O�rO�L¸±?�V©Åm�¶¡�×K

È�L�X¡K�m´}����/���¶©mK�°½K�Kp©�MLPhX/yK�r/O�³�mqKm�V/©Åm�]K³msK�¨/�K�MLPhX/yK�r/O
mqKn±�V©Åm�UL_³s�mn�W.� �

]��¯L´���¶O�È 6yBW�¨¾©m�n�±��

qL¸�K�¶®IK�µr¾y�¶¢²½Kń�rPL¾S�³Ņ��°/½K�MLPhXyK�rO�ÈX©Åm�,VyK�µm´O�UL_³s�mn�W�rO
�mqKm�Vrg�«n��rO�V©Åm�0LX½L¸±�³�mqKn±�¨®���,×mqL¸X}K����]�,������,���K�¯´/c�,�¨/�

¶/²½r��¶/¢²½K�r/¦�-mqKm�V/rg�«n��rO�V©Åm�����«´���¨���¶¡�VyK�°½K��r/O�§Km�×K
�n}LO�MLPhXyK��,qn��������,������� �
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�����V·Kr¡�¶½r�±�ÈOL½sqK��

°½K�¶/~¾®·�0Å³K�Kr/½s�-Vz¾±�×qK´XyK�¨½Åm�¶O�È¢X�t¾±�V·Kr¡�¶½r�±��¶/¡�V/z¾±�¶/±´¥
n��³�UL_³s�°¾O�|¢®~¡�³�ÈXgKqL±�UL_³s�mn�W�Kq�]³s�×´/y�sK�V©Kn/��×Kr/_K�«

¶O�¶c�³�,n}LO�¶X}Km�§LP±m��Èª¢/~�b¾/·�¯³n/O�mn/�X�¯L/±s�¶¡�n}LO�È�ªXl�mqK´�qL¾zO
¶/O�r·K´/k�n/²c�¯´/d®·�r¦½n/¢½�LO�È�Lk�¶c�³�n/²²¡�È¥n/±s�ÈO´k��¶/¡�È/±Kmr�L/zO

¶O�n½L®±�V½L�q�¨®��«L��qm�Kq�V©Kn��n²±K´XO�ÈXyqm��¶/O�¶/¡��r��rO�0L¾±L[�WL/�PW�V¸_�È
È�NWrX�UL_³s�mn�W�rO�¶¡��¬/¢g�°/½K�LK�,m´}�¶Xz±Km�«Krg�L½�µ³r¢�¨®��°½K�,m´}

¨/®��°/½K�¶¾©³K�¬¢g�¶±�³�¶X~¥�NWrX��´�´�°½K�rO�¶¡�VyK�×´±L[�¬¢g�V�¾�g�qm��
È/z�±�È/®¢g�¶±�³�VyK�×r¾��È®¢g�¬¢g�°½K�,r¦½m�UqLP��¶O���V/yK�È©L/g�qm�°/½K

��~¡�,VyK�ZhO�¨h�L`²½K�qm�¶d±?�¶¡VyK�mn�X�]K³msK�x�±�¬¢g�� �

�����Vrg�¶½r�±�ÈOL½sqK��

¶Xz±K´X±�t¾±�UL_³s�mn�W�Vrg�¶O�¯Kn�X��¨/OL��¨½Åm�n±K��¶/L�K�m´/k�µL¥n/½m�r/O�È©´P�
�UL½K³q��P��¶¢²½K�¶c�-n²½L®±��,È²¾ª¡����]�,������,����� /½�¶/O�¶½?�³m�°½K�qm�V©Kn��,

¶O�V©Kn��§³K�¶½?�qm�¶¢ªO�,Vz¾±�È²��n��È²�¶O�«³m�¶½?�qm�³�¶��±�qm�V©K��VPh�È²�
�V/z¾±�«L/®W�§ÅnX/yK�Kp©�³�VyK�Um´�³��,n/¾��������,�����,È/�`±�-����]�,������,���-

�,qn�����]�,�����,����,×r¾P}�-����]�,�����,���,«qL¢�-����]�,�����,������o�0L/¾±L[/½�¶/½?�¨
����VyK�µn}�¬¢g�°¾²c�>Lz±�µq´y���§Lg¡¶O�¶�³qm��Lh©®±�ÈPª��³�È±È�±K´W¾�V©Kn��n
L�q�Kq½�V¡²¾�¯´c�,n¡L®W�§L®½Pª��¨È��-n/¾½L®±�§r/X²¡�Kq�¯?�,V/yK�¯L/Wm´k�Vym�qm

¶O�Kq�¯LWr¦½m�rz®·�KmLP���6ª��Uq´��O�¶±�³�qKmr·´}�¶±È�r·´}��·m�qKr�¾n����5®3W�Æ3�¾�K 4́ ª
�3®7 ©K� 8̈ 4¡�7 ¾�5º3�8ª3� 4®7 ©L3¡�µ³ 4q 3p3X3�� 5̈���È�V}KmrO�°¾²c�ML�k�°½K�sK��V/yK�«sÅ�¶/cr¥�¶¡�m´}

�¯L/~±�ML�k�°½K�§Lg�°¾��qm�LK�,m´}�V½L�q�t¾±�È±³qm�VPh�qm�V©Kn��¯L¢K�ng�LW
È��ng�LW�,UL_³s�mn�W��r��qm�mr¡�{ÆW�n½LO�¶¢ªO�,Vz¾±��´²®�UL_³s�mn�W�n·m

§rX²¡�ÈPª��UÆ½L®W�¯L¢K��m´}��,«qL¢����]�,����,�������¶/O�¯Kn/�X��V/}KmrO�r¥K�0L\©L[
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�¶/O�n/�X��n/½LO�0L/³t©�,m´/}�¶/X�r½pS�>L/z±�µq´/y�¶�½r}�¶½?�³m�sK�UL_³s�mn�W�Vrg
ZP��È�¶¡�L`±?�-n}�«´y�¶½?�sK�×sKr��¯m´O�n½Lr�����>L/z<²©K� 3°/5� 7¬/4¢3©� 3ML��L�K´ 4h5¢7 ±L3�

�3�LO 4q 3³�YÆ4[ 3³�È²7 \ 3�¶c�-�L_�UL_³s�mn�W�r¥K�¶¢²½K½�VyK�°½K�¶½?�°½K�×L²��,n}LP±�t/¡�¶
�³m½�¶y�L½¦O�¯s�qL¸c�L¾r½K�¶O��³r~�,n½²¢�V/½L�q�VyK�§Lh�|X½L�q�¶¡�Kq�ÈX©Kn��¶
n¾²¡���,µL¦±�°½K���³�K´ 4h5¢7 ±L3����°®�X½g� ¢�¶/O��³r/~�Kr/½s�-V/yK�È/²·o�0L�r/��¬

���r}¾®r¢�VyK�µn}�°��,qn�����]�,�����,���-��,×mt½����]�,�����,���,«qL/¢�-�����,�

]����,����,×qK³tPy�×´y´�-����]�,�����,������¬¸�³�,0L�OKq�¯L/®·�,L¸²½K�¶®·�sK�rW��¶/¡�q´�
�,V/z¾±�UL_³s�mn�W�Vh���r}�L½�³�mn�W�sK´_�¬¢g��r}�V©Kn��×Kr_K�,n}�¶X�¥

È�N_K³�mqKm�rz®·�n²c�¶¡�Èz¡�rO�¶¡�VyK�Èª�Xz�È�r}�¬¢g�¶¢ªO�}m´���°/½K�r/O
¶®¾®/��sK�sL/O�,n/}LO�¶X/}Km�L/²�� /½�¶/½?�³m�r·�qm�V©Kn��r¥K�ÈXg�,¶½LS��L/¸±?�¯mr¡

È®±�¶X�r¥�¶`¾X±�UL_³s�mn�W�Vrg��m´/}��,×mt/½����]�,�����,���,qn/��-����]�,�����,

�������¶/¡�V/yK�°½K�rO���´X�VyK�UL_³s�mn�W�sK´_��r}�V©Kn��¶¢²½K�ULP[K�0LzLk
�sKr��m´}�VOL[��¹ngK´��K´©n�W� 6ÅA�¬X�k�¯F���qm�¶/_³s� /½�rO�>L�X¡K�M´_³�rO�V©Åm

¶O�M´/_³�°/½K�L/K�,mqKm�V©Kn/��×Kr_K�«n��sK��´k��r��b¾·��V/}KmrO�¶/½?�sK�¶/_³
È®±�mqKn±�È�r}�¬¢g�rO�ÈX©Åm�³�VyK�×mL}qK�rK� ½�rK�°½K�Kr½s�-m´}�� �

�����¶gLOK�¶½r�±�ÈOL½sqK��

�|±K´k�³m�N©L��qm�¶gLOK�¶½r�±n/6 ¾��¶gLOK�³��ª��¶gLOK�-m´O�µn}�¶IKqK��ªXl���0Kr·L/�
È®±�n6¾��¶gLOK�¶O�mL�X�K��,µn/}�¶/L�K�¯?�×Kr/O�¶/¡�È/ª½Åm�Kr/½s�-n½?�r�±�¶O�qK´XyK�n±K´W

¨OL��È¦ª®_�VyK�¶}nk���¶¢²½K�rX~¾O�f¾�´W�r/O�¶/gLOK�¬¢g�N6WrW��r}�V©Kn��×Kr_K
]K³msK�¡�VyK�È�r}�È®¢g�¶¢ªO�,Vz¾±�mn�X�×L·�×KqKm� 5�l/}��y´W�¯?�V½L�q�¶

VyK�ÈKt©K� 7mn�X�¯Krz®·���mn/�X�×L·�]K³msK�¶O��´���¶gLOK�¬¢g�,r¦½m�UqLP��¶O
]K³msK�¶¡�VyK�È�l}�¶O��´���V©Kn��V½L�q�«³t©�³�VyK��³�µmKm�«L`±K�mn�X�×L·

VyK�mn�X�¯Krz®·�×KqKm�¯´²¡K���¶¢ªO�,Vz¾±�¬¢g��r}� 7V©Kn��V½L�q�0LyLyK�°½KrOL²O
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�È/¸¾���b¾/·�³q�°¾®·�sK�³�,mn�X�¯Krz®·�×KqKm� 5�l}�×KrO�¨�Xz�VyK�È®¢g�7m´k
�V/yK�µmr®/~±rO�]K³msK�Vh���³r}�sK�Kq�V©Kn��V½L�q�¶O�¬ª���,×mt/½����]�,�����,

���,qn//��-����]�,�����,�������¶//O�ML//�k�>L//z±�µq´//y�«´//y�¶//½?�¶//cr¥�,°//½K�r//O�µ³Æ//�
m�e 6r/��¬/¢g�LK�,VyK�¯L®¾X½�¯LXyrSry¯L®·�,¶/½?�°/½K�q��£qt/O�¯Kr/z��¶/¡�¶/±´¥

¶X�¥�ÈÆyK��n±K��,«qL/¢����]�,����,����,È½L/P�LP��-����]�,�����,����,×r/P��-����]�,�����,

����È�¨L}�Kq�¯L±L®ªz�¶®·�¶¢ªO�,Vz¾±��Lk�µ³r¥�°½K�¶O��Xl�,�m´}���Kq�¬/¸�°½K
f½r/�W�r/O�µ³Æ���L/�WK�³�¯Kr/z��×L·��°¾�½r/��¯L/¸¾���r�±�s�,×r/~l����]�,�����,����-

�,ÈyrP�����]�,����,����,«qL¢�-����]�,����,����,ÈP�r��-����]�,����,���,×q´_L/O�-����]�,���,

������-����,�È�n/¾½BW�µn/}mqK³�¶�½r/}�¶½?�°½K�¨½o�¶¡�×mn�X�UL½K³q��0L�L/��-n/²¡
¯L/�´���¶½qL_�µr¾y�¶¢²½Kń��¶/½?�sK�ÈX/}KmrO�°¾/²c�ÈX/yqmL±�r/O�µK´/¥�¯L�r/~X�³

�VyK�¶�½r}��,È²¾ª¡����]�,�����,����,ÈªL��rg�-����]�,������,����,ÈªL/��r/g�-����]�,����,

�������� �
È�r//�±�¶//O��È�L//¡�×qK´X//yK�sK�,µn//}�er//���//ª��¶//gLOK�×Kr//O�¶//¡�È//ª½Åm�n//yq

�¯L~±�>Lz±�µq´y�«´y�¶½?�qm�¨BW�Kr½s�-n±qKmq´krOÈ��¨���¬·�n·m�K´h¢±L/���¶/O��V¸_
È�Kq��¾kr/W�0L�r��³q�°¾®·�sK�³�VyK�µn}�qmL��]K³msK��²�¬·´W���q��¬/·�³�,n±L/yq

V/yK�n/½nhW�«L�� 7«L��¶¡�VyK�rK�°½K�r¦±L¾O�¶½?��L¾y���¶/_´W�³�V/�m�LO,¶/®·�°/½K�L/O
er��¶½?�qm�µqLO³m�È�UL_³s�mn�W�×KrO�µn}�¶_³s�Ung³�¨�K�¯K´W��r/¡�VOL[�Kq�-m

¶¡�¨¾©m�°½K�¶O�� �
����r¾P�W�¹ngK´��K´©n�W� 6ÅK�¬X�k�¯E�³������qmµq´y��³��´/k�r/O�r/½Km�Kq�r/K�¶¡�>Lz±
«n��È�¯L~±�,VyK�µmr¡��´k��¶/O�¶/±�¶/XP©K�-V/yK�Ung³�rO�«ÆyK�qm�V½´©³K�¶¡�n·m

n}LP±�tIL_�mn�W�¶¡�È²��°½K���³�V/yK�×r/�k�¶/¡�V/yK�È½L/_�qm��´k�¶O�r¾P�W�¯´c
                                                          � �

Î��¶/O�L`²½K�qm�¨�K�V½´©³K�×L²��¶O�³�V/yK�°X/}Km�b¾·�°½K�¶/_³��,V/}Km�m´/_³�¨/�K�L/`¡�r/·�¶/¡�V/z¾±�¶/±´¥� �
�r/O�¬ª/z�¨/���¨/®g�MLPhX/yK�L/O��³Lz�¬ªz�¨���Vh��¨�K�¶¢²½K�L®¡�-n}LO�qL¡�qm�È®¢g�f¾_rW�0L³t©

Vz¾±�Vh��� �
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�¬·�r�k�°½KµmLy�¶ªJz��V/z¾±�×K��,«qL/¢����]�,�����,����,È½L/P�LP��-����]�,�����,����-

�,×qK³tP/y�×´y´����]�,�����,������]qLk�¶�½r/}�¶/½?�,r/¦½m�UqL/P��¶/O��V/©Lg�sK�¯n/}
 W�È�Kp©�³�VyK�µm´®±��r}�¶O��´²�Kq�×rz®·���r/}�³�n¾��¯³nO�¶d±?�V�L½qm�¯K´W

¶d±?�³�VyK��_r�³�L²P�,µn}�¯L¾O��È©L/k�,�r}���hW�Uq´��qm�0L�r��,VyK��³r~
VyK�È±Kr¦±�sK�� �

����UL_³s�mn�W�V®¢g�³�¶�zª��qm�V�m��ILg�,¯Kmr�rO�¯L±s�mKn�W�È±³t���¯n/}
³�¯Kmr�×q³qLO�Uqn��,¯L±s�qm�È¦zIL½�,¯Kq³m�¯?�qm�È¢½mt±�Vrg�³�¯L±s������¯L/~±

Uq³r/��rOL/²O�UL_³s�mn�W�sK´_�¶¡�mqKm�¯?�sK��L/®X_K�×L·�V/yK�È��,×r/¸��������,

����,«qL/¢�-����]�,�����,����VyK�¶±´¥�³m�«L¢gK�MLO�qm�Uq³r��È¸X²�-���©K���È½L_
¶O�Uq³r��¶¡�Èqm�×´±L[�¯K´²��Uq´���n²±L�,n½?�¶/X¾�¨¡K���V/¸_�sK�¯?�¬/¢g�¶/¡

�È/�l}�×KrO�¶¡�VyK�°¢®�0Æ\�-VyK�Uq³r��qKnrIKm�,�l}�³�V¾�¾¡�³�V¾®¡
LO�¶X}Km�Uq³r��¬/¢g�¯´/c�,n}LP±�Uq³r��r¦½m��l}�×KrO�³�n}�×´±L/[�¯K´/²���
M�,VyK�Uq³r���¶O�Uq³r��¶¡�È½L_�È��/�K³�¬/¢g�V/®¢g�³�V/ª��¯K´²���³�m´/}

Uq³r���qL}�¶O�Kq�L·�È��/�³�È®¢g�³�¶X�r¥�r�±�qm�V®¢g�¯K´²���Kq�¯?�È/©³�,n/²¡
È®±�Uq³r��¶O�n¾��¶O�Kq�¯?�³�n²¡�È���³�¶¾©³K�¬¢g�¯K´²��/©³�,n²¡�³�¶ªJ/z��/�K³�È

¯´±L��r�±mq´� 7mqK´�N©L��qm�¶¡�¬¢g�V®¢g�Uq³r��³�UÆ¢~�¨g�,µm´O�qKp¥��L·
�VyK��´±�°½K�sK�UL_³s�mn�W�sK´_�³�VyK�µm´O��,«qL¢����]�,�����,�������sK´/_�È/X�³

Uq³r��×L²P�rO�UL_³s�mn�W�È�,n}LO�L·�V/yK�¶/_³s�Un/g³�r/O�¨/�K�V/�¥�¯K´W��
È�¯L~±r�Lk�¶XP©K�²¡Uq³r/��«³m��´/±�sK�UL/_³s�mn/�W�¬/¢g�È/X�³�¶¡�¬¾��,n/}LO�L·

m´O�n·K´k�tIL_�t¾±�Uq³r��mqK´�r¾��qm�UL_³s�mn�W�0L®ªz�� �
§L¢}K��Uq³r��ÈX�³��¬/¢g�§L/g�°¾/��qm�³�n}LO�V¾ª�K�qm�³�L²\XyK�mqK´�qm�L¸²W�L·

È�¶±´¦c�,m´}�µmKm�¬¾®�W�mqK´�¶®·�¶O�.V/yK�×r/z®·�Un/g³� 7̈ /�K�V/�¥�¯K´W���³
KUq³r��r¥��¯?�mqK´/�r/\¡K�¶/¡�VyK�Èª�K�¶c�°½K�Uq´��¯?�qm�,n}LO�¶X}Km�¶Pª��L·

.VyK�Uq³r���Æk� �
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MK´_��¶O�UL_³s�mn�W�sK´_��¬/¢g��qL/}�³�V/yK�µn/}�qmL/��¶/¾�¾�g�¶¾���¨¢}
�L/K�,V/yK�µmr/¡�qmL��r~O�>L²OK�mt±�¶ªJz�°½K�µqLOqm�Uq³r����hW��Lh©�LO�Kq�q´¡p

/�´�lO�«L®X·K�,§Lg�°¾��qmVhW�¶/¡�Uq³r/��mqK´/�³��½mL/��¶/O�µqL/Oqm�È��r¾[B/W
³�¤²·r��,¯Ls�,¯L¢�¯´d®·�È�ªXl�×L·r¾�X�����L/²P�¶/d±?�¶¢ªO�,mqKn±�m´_³�,VyK

È����hW�,¶X�r¥�qKr��VyK�r~O�>L²OK�È¥n±s�qm�Uq³r��¶ª®`©K���mqK´/�¶/¢²½K�0L/yLyK�Kp©
³�VyK�r½pSL�gK�¶±�,n²Xz·�V¾ª�K�qm�L½�n±qKm�Ur\¡�×q³r���qKn�K�×KrO�¶_´Wmq´�¶±

È�L/�X�K�¯L/z±K´·L®O�¯L/z±K�È�L/®X_K�È¥n/±s�¶¡�VyK�°½K�¬¸�¶¢ªO�-¬¢g��µL/¥�n/²¡
�sK�n/�qmn²c�×Kr/O�Uq³r/��°/½K�¶¢²½K�sK��qL��-nOL½�Uq³r��×³�×KrO�mn`�]K³msK

È�¨�Lg�¯Lmr�m´}�� �
���È�,µmK´±Lk�«L¢gK�°¾²d®·�³�È�r}��´�±�rO�¬¡Lg�Èª¡�e³q�¶O�¶_´W�LO��¯K´/W

�L/O�r/K�°/½K�¶/¡�VyK�È½´}L±s�È¥n±s�qm�È¦cqLT¢½�³�Ung³�,µmK´±Lk�¯Lq?�V�L½qm
 W�È�Kn¾S���hW�rX¸O�×rz®·��n²¡��,×r¸��������,������ �
����³�µn/}�r/z®·� ½�¶O�L�X¡K�MLPhXyK�¶O�¨IL��Èy´��j¾}�«´gr�,«n�X�×L¸���sK

�V/yK�¶X/z±Km�L®ª���L®_K�³��L�WK�mq´�Kq�K´X��°½K��,È/y´�����]�,����,��,È/y´��-�����,�

]����,������°OK�,È/y´��j¾/}�sK�xS��]Kr/O�°OK��,]Kr/O����]�,�����,������È/yrP���,È/yrP�

����]�,�����,������×r®¾��³��,×r®¾�����]�,�����,������¶/O�qL/�X�K�MLPhX/yK�¶/O�K´X��t¾±
µmKm�¶_³s� ½�n±K��¶O�,¶/_³s� /½�rO�qL�X�K�MLPhXyK�×L�mK��NP/y{³n/l��L/¸²W�¯m´O

�¯?�¨¾©m��Æl©K�qm�j¾}��L®_K�×L�mK��Vz¾±�{r½pSmq´���V/OL[�È�L/®_K�°¾²c�Kr½s
�0LyLyK�³�Vz¾±�µn}��r/�X�È/z¡�r·K´/_�NgL��«´gr�sK�|¾S�LW�,µmrPL±�¯L¸¾���t_
VyK�µn~±�¶ªJz�°½K���Kq�¯L/~½K�°l/y�qm��L/®_K�sK�mKr/�È/krO�V/¸_�°¾/®·�¶/O�0L/�¾�m

¶Xz±Km�Ur¸}��n±K�´�,ÈªL/��×´y����]�,�����,�����¨IL��ÈkrO�³��×Kr/O�È/y´��j¾}�¶¡�n±K
�r¦½m�N·Kp�×L¸���LO�UL}L®�È�¬¸�¶©mK�sK�Kq��L®_K�¶¡�n±qL®}��Kq��L/®_K�¶/®ª¡�,

�V/z¾±�L¸����L�WK�È²�½�,fª����L®_K�µuK³�°½K�sK�mKr�³�µmrO�qL¡�¶O��,È/±KrhO����]�,���,

��������¨¾ªhW�sK�¶X}p¥�´Ot�×L·�V/¾`g�³�V/yK�§´/�²��L®_K�,j¾}��L®_K�×L�mK�,q
�mqKn±��,È±L`±s�×r¾P}����]�,�����,�����,«qL¢�-����]�,�����,����� �
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È®±�t/¾±�°²y�¶©mK�qm�fLzW�µn�L���P��Kq�ngK³�¶_³s�¶O�L�X¡K�MLPhXyK��UL/P[K�¯K´/W
¶©mK�qm�fLzW�,Vz¾±�¯L¦®·�§´P�mq´�r�±mq´�µn�L��¶¢²½K�sK�×Kn_�¯´c�-mr¡��°²/y

°�qLPkK�×L²P�rO�r¥K�¶O�L`²½K�qm�,n}LO��ªO�mqKn/±��´�´�0LyLyK�,rPk�§´�³�«n��V¸_��
È�,n}LO��L¾XgK�µn�L��,fLzW�n²Xz�r¥K�LK��È½L/²P�Kq�È/y´��j¾/}�×K´X��¶O�¨®��¯K´W

�V�r¥�r�±�qm�fLzW�×KrO��,×qL/�±K�j¾}�������,������qm�¶/¡�V/yK�°/½K�¨¢/~�°/¢©�-
yLyK�r�Lg��´�´º©L�K�¶O� z®W�³��L¾XgK�×KrO�Èªh�0L�mqKn±�m´_³��L¾XgÅK��� �

¶O�¶/¡�V/yK�È/®¢g�ngK³�¶_³s�¶O�L�X¡K�MLPhXyK�,×³q�r·�¶O��UL/P[K�¨/OL��È¥mL/y
�×³�¶/¡�n/±n�X��j¾/}�°ly�¶O�¶_´W�LO�¯L¥qtO�sK�ÈkrO�r�Lk�°¾®·�¶O�0ÅL®XgK�³�Vz¾±

�MLPhXyK�¶O�n�X��¶±�,µm´O�UL_³s�mn�W�V·Kr¡�¶O�¨IL�n/gK³�¶/_³s�r/O�qL�X�K���,ÈªL/�

ÈO�]�,LW����,����,ÈªL��-����]�,�����,����,È�`±�-����]�,������,��ÈO�,È®�L¡�-�]�,L/W����,����-

ÈO�,Èª¾OmqK����,LW������È®±�j¾}�«Æ¡�VgKr��¶O�¶_´W�LO�ÈXPz±�°¾²c�¶cr¥��¶/X�r½pS�n/±K´W
È�Vym�¶O�´SL¢W�°½K�sK�¶d±?�°¢©�,m´}��¶/¡�VyK�°½K�n½?¶X/z±K´X±�L/¸����MLPhX/yK�n/±K

�³�¨½³BW�µKq�³q�°¾®·�sK�³�,n²±KnO�¶¾LK�¶���¶©mK�³�È±LP�sK�mL�Xz�Kq�ngK³�¶_³s�¶O�L�X¡K
¶X�r¥�|¾S�qm�¶¾_´W�n±K���¶/_³s�¶/O�L/�X¡K�MLPhX/yK�¶½r�±�¶cr¥�¬½n�X��L�,¶®·�°½K�LO

�qL²¡�qm�,«n�X�×L¸���sK�È�®_�×K´X��°¢©�,Vz¾±�{r½pS�mq´�ngK³�¨/�K�¶/©mK�r½L/y
È�0ÅL®_K�,¶_³s�Ung³��³�n/}LO�¶/_³s�Un/g³��´/�k�qm�È/h¾_rW�sK�¯L/~±�n±K´W

m´}�µmr®}rO�¶_³s�Ung³�¨�K�×KrO�×n½D�¶OL\�¶O�¨�KÅ�� �

¶`¾X±�×r¾¥��

���Èª�K�qm�V�m�LO��,>L/z±�µq´/y�«´/y�¶/½?�È/²�½�,UL/_³s�mn/�W�V¾�³r/~�¨¾©m�°½rW
È�krW�0L�r��¶½?�°½K�sK�¶¡�V�L½qm�¯K´W�¶/±�,V/yK�µmL�X/yK�¨/OL��UL/_³s�mn�W�qm��¾

MLPhXyK��È�VOL[��½r��³m�sK�rK�°½K�m´/}���sK�n/�O�r/K�¨/¾P��sK�¶/½?�qm�r/K�¶/¢²½K�§³K
�l~�³�n½nhW�«L��qm��qL}�¶¢²½K�«³m�³�,VyK��²�¬·´W��UL_³s�mn�W�m³ng�¯mr¡

È®±�N¾�rW�rO�V©Åm�³K�rK�,n}LO�n½nhW�«L��qm��qL}�ÈX�³�³�VyK�²¡n�� 
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����m´/k�¶/¢ªO�,V/z¾±�UL/_³s�mn/�W� 5¬/¢g��r/}�>L/z±�µq´/y�«´y�¶½?�qm�V©Kn�
m´/}�V/½L�q�mn/�X�¯Kr/z®·�×KqKm� 5�l/}��r/��sK�ÈXz½LO�¶¡�VyK�¨�Xz�È®¢g��

È®±�Kq�¶½?�°½K�°¾²d®·��¶/O�ML/�k�¶/¢ªO�,V/z±Km�¯L/®¾X½�¯LX/yrSry��X/l�0L�r��¯K´W
V/yK�¯L±L®ª/z�«´®���È�,³q�°¾/®·�sK�/rg�¬/¢g�¯K´/W�È/®¢g�Kq�UL/_³s�mn/�W�V

¨OL�r¾��m´®±�È�ªW�{r½pS� 

���er��UL½K³q��¨/�K�¶/O�N/¾�rW�r/O�§Km�,]K³msK�¶/O�N¾�rW�rO�§Km��´�±�³�µn}
n²Xz·��r�²�UL_³s�mn�W�sK�³�µm´O�]K³msK���«n/��r/O�V/©Åm�����t¾±�¯L´���µr¾y

mqKm�Vrg��VyK��ª��¶gLOK�UL_³s�mn�W�È�¾ª¢W�¬¢g�°½KrOL²O�� 

����LOÈ�È�r}��´�±�sK�È²IKr��¶O�¶_´W��ÈÆ/yK�V�½r/}�qm�¨�K�¶¡�V�L½qm�¯K´W
VyK�¶_³s�Ung³���sKr��¹ngK´��K´©n�W� 6ÅA�¬X�k�¯E���r/O�UL_³s�mn�W�sK´_�>L²XOK�t¾±�³

�Uq³r��¶O�¶±�×´±L[�×L²��VyK�¶_³s�Ung³�¨�K�ULP[K�¶©mK�¶ª®_�sK�,�� �
� �
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�OL²�Vyr¸����
��n±³mÅ´��¶®_rW�,¬½r¡�¯?r��� �
�� K°O�t½t�©KnP��,ÈzªOKr��]KrO�����������ŦƃǆƾƹŤ��]�,§³K�QLc����¬����ÈÆyK�UKqL~X±K�rX�m

°¾yqn�¶�L_�¶O�¶XzOK³� 

�� n®h�°O�n®gK�,Èª¾OmqK���ÈO�LW���ƿŤƅƨƲƹŤ�ƻťƨźŤ�ͳƨƭ�ƿťɕũƹŤ�ŪƁŨƆ��§³K�QL/c���¯Kr/¸W���º/PX¢®©K
¶½r��`©K�qL[¿K�>L¾gÃ�º½r��`©K� 

�� °zgn¾y�,×n�yK����������Ɔ�ƯǈƲźƿ���ƿƆ�ƯǈƲź�ǃƄťŨƄƀ�ͳƲɕũƛŮ�ͳƏǅǇȊǫ�§³K�QLc���¯Kr¸W��
¯Kt¾®©K�r~±� 

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

�� §´yq�È���n®h�§L®_�,×q´_LO�����������ͳƽʮƊʫŤ�ƅȖƮƹŤ�ͳƭ�ŪŚƅƾƹŤ��]����ÈO�L_��ÈO�L±� 

�� §?�È±KrhO�¬¾·KrOK�°O�n®gK�°O��y´½�,q´��������������ƭ�ŪƅƞťǂƹŤ�ưŢŤƁŻƹŤͳ��ŪƅƨůƣƹŤ�ƻťƨźŤ
ǃƅǅťƛƹŤ��]�,§³K�QLc�����¬���¶¾®ª��µs´g�°¾yqn�¶�L_�¶O�¶XzOK³�ÈÆyK�UKqL~X±K�rX�m� 

�� �Æ�K�µL¦½LS�¯KqL®_�×rPk�³�È±Lyq����������ɒƀƄǈƨǂŷŨ�ɒǈƨƊǈƽ�ǄƺƹŤ�ŭɔŘ���Ƅƀ�ŬťƨŶǇƆ�ƀƁƨƣŮ
ƨƨƨƨƨƨƨƨƨƨƚťſƽ�ƿŘƅƨƨƨƨƨƨƨƨƨƨƱƀƄŤƀ�Ɛťƨƨƨƨƨƨƨƨƨƨž�ŧ��ÈOL½sLO��qm�µn//////////}����r//////////¾W����sK�,��

https://www.jamaran.news/fa/tiny/news-47893� 

�� °/zg�°O�n®h�,ÈªL��rg�����������ǄƣɕƨƏƹŤ�ƸŢťƨƊǇ��]�,§³K�QL/c���,�����¬/����¶/zyD
§?�V¾P©Kń� 

�� È½L//P�LP��°//zhn¾y�,¬¾//¢g����������ͳƲŲǈƨƨƹŤ�ŪǇƅƨƨƣƹŤ�ΈƨƨƋƾůƋƽ��]�,§³K�QL//c�����¬//���
Km�¶zyDr¾z�X©Kq� 

��� ×q´¾/y� Þ6ÉKKnP��°O�mKn��,Èªg�����������ƨƭ�ƿťƨƭƅƣƹŤ�Ƈƨǂȕͳ�ƿŘƅƨƲƹŤ�ǄƨƲƭ��§³K�QL/c���¬/���
×´�Wr�UKqL~X±K. 

��� ¬/yL�©K´OKn¾y�,È½´k�����������ɓɔǈƨſƹŤ�ƻťƨƽʫŤ�ūƢǈƨƊǈƽ��]�,§³K�QL/c�����¬/����º/zyD
È½´l©K�«LÃK�qL[?�>L¾gK� 

��� t®¾_�«L¾ª½³�,V±Kq³m����������ƿƁƾŮ�ŽɔƄťŮ��Ɔ�ƯƅƏƽƿƁƾŮ�ǃƄŤǈǅťȢ�ǀɕƽ��¬_rX���,«Kq?�n®gK
]�����¯Kr¸W��ÈO�L±� 

http://www.jf.isca.ac.ir
https://www.jamaran.news/fa/tiny/news-47893�
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��� �n®h�,L�q�n¾}q�ÈO�LW���ƼɕƨŻƹŤ�ƿŤƅƨƲƹŤ�ƅɕƨƋƮŮ��ƄťƨǂƾƹŤ�ƅɕƨƋƮůŨ�ƅɕǆƨƏƹŤ��]����U³r/¾O���qKm
¶�r�®©K� 

��� m´®h�,×r~ls�����������ƸƨɔƇǂůƹŤ�ƕƽŤǈƨƦ�ưɔťƨƲŻƹŤ�ǀƨƢ�ƫťƨƏƹŤ��]�,«´/y�QL/c����
U³r¾O��ÈOr�©K�NX¢©KqKm� 

��� ?�×r¸/~®·�V½Ly°/½Æ±����������V/½?�U³L/�X�×K³L/X���³�UL/_³s�mn/�W�sK�-È�±L/�� Þ6ÉK
YqK�È¥n///±K´kn±sr��L///W�r·´///}�sK�¯s�¯mr///O��ÈOL½sLO��qm�µn///}����q´½r¸///}����sK�,��

https://www.hamshahrionline.ir/news/548664� 

��� Èª�ÅKnP�n¾y�,×qK³tPy�����������ƻťƨźʭŤ�Ŧƃƨǆƽ��]�,«qL/¸c�QL/c�����¬/����º/zyD
L²®©KV½?�Ur�g�rX�m�,q�� Þ6ÉK� 

��� Èy´n¾y�,È±L`±s�×r¾P}�����������ŸťȖǂƹŤ�Ŧťůȕ��]�,§³K�QLc����¬����È~·³vS�¶zyD
×Kq�sKmrS� 

��� /�Wr�,×qL�±K�j¾}È�Kn/®h�°/O¾°�����������ǆƲƭ�ƸŢťƨƊƄƨɕū��§³K�QL/c���¬/����µr/¦²¡
×qL�±K�¬��K�j¾}�V}Kn¥qtO�È±L¸_�� �

��� n/®h�,È±Kr¸W�È�mL������������ͳƨƭ�ƿťƨƱƅƮƹŤƿŘƅƲƹťƨŨ�ƿŘƅƨƲƹŤ�ƅɕƨƋƮŮ��]�,«³m�QL/c����¬/���
ÈÆyK�¤²·r��UKqL~X±K� 

��� n®h�,È±Kr¸W�È�mL�����������ŹɕƖǈŮ�ǀɔǈǁ�ƸŢťƋƾƹŤ��«´y�QLc���¯Kr¸W��Kmr��n¾K� 

��� n®hn¾/y�,qn�����������ǄƨƲƮƹŤ�ŗŤƄǇťƨƽ��]�,§³K�QL/c�����º/�LP�ª©�>K´/�ÁK�qKm�,U³r/¾O
�½s´X©K³�r~²©K³� 

��� r�LOn®h�,qn������������ǄɕǁťųƹŤ�ūƲƺŻƹŤ��¬X�·�QLc���¬���ÈÆyÃK�r~²©K�ºzyD� 

��� °zg�°O�fª��,×r®¾������������ſƺŮɕƫʮůžʫŤ�ūƒʮžǇ�ƫʮſƹŤ�Ƒ��ƫʮƨſƹŤ�ŧƨſůǂƽ�
�]�,§³K�QLc����¬���V½?�¶±LlOLX¡�UKqL~X±K�È�`±�È~�r� Þ6ÉK� 

��� °¾zgn®hn¾y�,È½LP�LP������������ƿŤƇƨɕƾƹŤ�ƅɕƋƮŮ��]�,¬`²S�QLc����¬���K�rX�m�UKqL~X±
°¾yqn�¶�L_�ÈÆyK� 

��� °zg�°O�¨���,ÈyrP�����������´_΄ƽťŷƹŤ�΄ƽŤ��]�,§³K�QL/c����¬/����µL¦/~±Km�UKqL/~X±K
¬��¶¾®ª��µs´g�V½r½n�t¡r�³�¯Kr¸W� 

��� °zg�°O�¨���,ÈyrP������������ƬƺƨƋƹŤ�ūƨƾŢʩŤ�ǀɕƨŨ�ƬƨƺůſƾƹŤ�ǀƽ�ƬƺŮŝƾƹŤ���,§³K�QL/c
]����n¸~��¶¾ÆyÅK�Y´hP©K��®`� 

http://www.jf.isca.ac.ir
https://www.hamshahrionline.ir/news/548664�
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��� OK�,×rP�r½rg�°O�n®h�r��_´�����������ƭ�ƿťɕũƹŤ�΄ƽťŶͳ�ƿŤƅƨƲƹŤ�ƅɕƨƋƮŮ��]�,§³K�QL/c����
U³r¾O��¶�r�®©K�qKm� 

��� °zg�°O�n®h�,Èy´�����������ƘǈƋũƾƹŤ��]�,«´/y�QLc����¯Kr/¸W���º½´/�Wr®©K�º/PX¢®©K
¶½r��`©K�qL[¿K�>L¾gÃ� 

��� °//zg�°//O�n//®h�,È//y´������������ƫʮƨƨſƹŤ��]�,§³K�QL//c��,����¬//���X±K�r//X�m�UKqL//~
¬��¶¾®ª��µs´g�°¾yqn�¶�L_�¶O�¶XzOK³�ÈÆyK� 

��� È²¾grW�°¾zgn®hn¾y�,ÈªL������������ƨƭ�ūƨɕǆƲƮƹŤ�ŪƁƨŨƇƹŤͳ�ǄƨɕǆũƹŤ�ūƨƖǇƅƹŤ�ŸƅƨƎ���QL/c
]�,«qL¸c����¬���r~²©K�³�º�LP�ª©�¶��©K�qKm�� �

��� È¢�°O�n®h�,ÈªL����ÈO�LW���ƁŢŤǈƮƹŤǇ�ƁƢŤǈƲƹŤ��]�,§³K�QLc����¬���n¾��È}³r�OLX¡�� �
��� Æ�×n/yK�r/¸��°/O��y´½�°O�°zg�,Èªg�¶����������ŗťƨǆƲƮƹŤ�ŪƅȕƃƨŮ��§³K�QL/c���¬/���

§?�¶zyD�V¾P©Kń� 

��� n®gK�°O�n®h�,ÈP�r�����������ƿŘƅƲƹŤ�ƻťźʩ�΄ƽťŷƹŤ��]�,§³K�QLc����¯Kr¸W��³rzk�r�L±� 

��� ×nyK�°O�mK���ÈO�LW��,ƿŘƅƲƹŤ�ŬťɔŘ�ͳƹŤ�ƻťǆƭʩŤ�ΈƹťƋƽ��]����ÈO�L_��ÈO�LW� 

��� M´��½�°O�n®h�,È²¾ª¡�����������ƭťƹŤͳ��«qL¸c�QLc���¯Kr¸W��¶¾ÆyÃK�NX¢©KqKm� 

��� ³LX//y´¥�,¯´//O´©���ÈO�L//W��,ŦƅƨƨƢ�Ǉ�ƻʮƨƨƊŤ�ƿƁƨƨƾŮ��¬_r//X��È²¾//zg�¬//}L·�n¾//y���¯Kr//¸W��
¶¾ÆyK�È}³r�OLX¡� 

��� n//®h�,È±n//®©K�n//®h�����������n//½n_�È·L//¦±�qm�×r//z®·n²c�¬_r//X���>L¾//��n¾//y
×´�Wr���ŐƿƆ�ƻťɕǫ�O�n²�yK�³�°®¸������{����,���� 
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Abstract 

Undoubtedly, the 20% number of infertile men and women in Iran, which is 
higher than the average infertility of other countries, is a social problem for the 
Islamic system. The depth of this problem becomes clearer when we take a brief 
look at its devastating harms, such as depression, frustration, and divorce. Fortu-
nately, many communities have cured this problem with the help of advances in 
medical knowledge through artificial insemination in a surrogate uterus. This 
scientific solution has faced a religious obstacle in Islamic and Shiite societies. 
Many great jurists have issued fatwas on impermissibility, and the main reason 
for them is to adhere to the principle of precaution in all matters, including the 
rulings of vulvae. This paper intends to criticize the inclusion of this rule on ar-
tificial insemination in order to remove the religious obstacle of artificial insemi-
nation in the surrogate uterus. In this regard, after explaining the issue, the discus-
sion of the background and arguments of the opponents, especially the precautio-
nary principle, has been examined and criticized, and at the end, the arguments of 
the proponents have been presented and some problems have been answered. 
Finally, it was concluded that infertile couples could be treated by artificial inse-
mination in a surrogate uterus, while avoiding side Haram practices. 
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ŧ�ſŝǁů�ŹžͲɍǀŽ�Şš�ƑŞɎŨųŝ�ƽƲŹŝ�ͤƃŽžšͤƛǁƻƌƶ�ŲɎƫƳ�
ƹɍƀ͵ɍŞů�ƵųŽ�ŽŹ��

�n®h�×n±³qsÈ±L®gq�� �

V�L½qm�j½qLW��ÍÕÎÎÎÐÖÖ� �{r½pS�j½qLW��ÎÎÍÓÎÑÍÍ��

µn¾¢c��
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�L/¸���×´/y�sK�,È�´²��f¾�ªW�n²±L�,È¢}vS�s³q�|±Km�«KnlXyK�Uq³r��³�V¾®·K
�V�¦/}�µn/½nS�°/½K�¶/¡�V/yK�È/��K�qm�¶/¢ªO�,V/z¾±�KsL±�°¾_³s�¨���¨g�¶O�r�h²

¶O�³�µm´~¥�È¢}tS�|±Km�×³q�|¾S�È¢}tS�V�r/~¾S� ®¡��qm� /¾X±u�È/yn²¸�×L·
È/X[Kq³�×L/·qL®¾O�sK�×qL¾/zO��´¾}�|·L¡��n/©´W�t/¾±�³�V/yK�qKp/¥r¾[BW�È®/yÅLW�¨/\
È�n½´±�Kq�rWÅLO�È}´·�N½r��LO�È±KmKs´±��,f¾/�ªW�È�r}��±L���q�sK�ZhO�°½KrOL²O�-n·m
VyK�Èª�³�È�r}�¶�¾�³�¶¢ªO�Uq³r����f¾/�ªW��/½r��sK�t/¾±�×r/~O��/K´_�sK�×qL¾/zO

µmr¡�]Æ��Kq�¬¾���¯Kmr�³�¯L±s�È½KsL±�¨¢~�È�´²��n±K��m�µKq�°½K�ÈÆ/yK��/K´_�q
«n/��r/O�È²P�L¸���×K´X��È�r}��±L�¶O�È�¾}�³�°/½KsK�-V/yK�µn/}�qL/cm�sK´_��Z/hO�³q

«n��³�sK´_�È¸���VyK�Uq³r��³�V¾®·K�sK�qKmq´krO�È�´²��f¾�ªW�sK´_�� 

VyK�«sÅ�¨½o�UL¢±�¶O�¶_´W�ZhO�sL�?�sK�|¾S��� �
���¬/¢g�r/�²�sK�È�´²��f¾�ªW�sK´_�ULP[K�«L��qm�¶X}´±�°½K��L/K�,V/yK�È/�¾ª¢W

¶X/}´±�¶/O�sL/¾±�V/¾rh�³�YqK�,¶/��±�¯LPgL/��¶/O�mKs´/±��L/h©K�n²±L�È��³�«L¢gK��×K
mqKm�¨�Xz�� 

���¶O�,È�´²��f¾�ªW�¨�K�sK´_�L�n�VyK�ÈP±L_�ULrh�sK�t¾·rS��r}� 

����«L/¢gK�qm��L/¾XgK�µn/�L��È�´²/��f¾/�ªW�sK´/_�¯L�©Ll�Èª�K�¨¾©m�¶¡�L`±?�sK
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�]³r��LO��PWr�L/O�Kq��L/¾XgK�Z/hO�n½LO�r½t¥L±�,f¾�ªW�sK´_�ULP[K�×KrO�¶X}´±�°½K�,VyK
°½KsK�-n²¡�ÈyqrO�³�n�±�rX~¾O�¨¾��W�µmr/¡�Kn/¾S��L/�XkK�¯?�¶/O�¶©L��¬`g�rX~¾O�³q�

VyK���f¾/�ªW�¶/`¾X±�qm�³�«L/®WL±�¯L/�©Ll�n²X/z�,�L/¾XgK�µn�L��n�±�LO�¶¡�VyK�f�K³rS
m´O�n·K´k�t½L_�È�´²��� 

���O�³�n�±�¶/`¾X±�¶/¡�ML/O�°½K�sK�,VyK�f¾�ªW�sK´_��LP[K�¶O�r�L±��L¾XgK�µn�L��Èyqr
VyK�È�´²��f¾�ªW�¶ª®_�sK�³�,�½mL��rO�¯?��¾P�W��²�,µn�L��qm�¶}nk�×r¸��� �

���ZhO�°¾¾PW��
µmr¡�q´�W�Kq�È±´¥L±´¥�«Lz�K�È�´²��f¾�ªW�×KrO�L¸����rX/~¾O�¶¡�ÈWq´��¶ª®_�sK�-n±K

L¾XgK�µn�L��wLyK�rO�L¸��µmKm�V/rg�¶/O�K´/X��,]³r/��qm����¶/¢²½K�sK�V/yK�UqL/P��,n/±K
�³�,n/}LP±�L½�³�n}LO�«rh�³K�¶¢²½K�sK�¬�K�-mr¾¥�qKr��È�r}r¾��¶_³s�¬gq�qm�mr�«rTyK
�L½�n}LO�È�Kq�r·´}�¶c�§³K�Uq´��qm�³�,n}LO�¶X}Kn±�L½�n}LO�¶X}Km�r·´}�¶¢²½K�sK�¬�K

n}LP±��� �
¾/�ªW�sK´/_�¬/¢g�L/W�µn/}�N/_´�K´/X��°½K�Kr/½s�-n/±L®O�È�L/O�¨/h²½Å�È�´²/��f

N½r��¶O�È�È�r}r¾��Kq�¯?�r�L���_Kr��L�WK��«L���UL½?�¶ª®_�sK�-n²±Km�,È/²¾®k�«L/K
�,È±LX/z¾y�,È±L/yKrk�n/¾g³�,×t/½rPW�,È±L/¦½LTª¥�È�L��,×qK³tPy�Èª�ÅKnP��n¾y��«L/K

�,È//²¾®k����]�,�����,���«�,��-�,×qK³tP//y����,� �����,È±L//¦½LTª¥�È�L//��-�����]�,�����,����-

�,×t½rPW�������,�����,È±L/yKrk�n¾g³�-�������,����,È±LX/z¾y�-����]�,�����,����,×sKr¾/}�«qL/¢�-

����]�,�����,�������r//���//_Kr�sK�È//��O�°¾//²d®·��Kq�¯?�,ÈP±L//_�UL//rh�sK�r�±
È��¶Xz±Km�t½L_�¶z�±��n±K�¶²Lk��,×K�������,������� �

/�ªW�Vrg�n²Xz�¶¢²½K� 5n·L}�]³r/��qm��L/¾XgK�µn/�L��,Z/hO�°/½K�qm�È�´²/��f¾
�n/²±L�ÈWL/½K³q�¶/O�§ÅnX/yK�«L/��qm�L¸���sK�ÈkrO�¶¢²½K�sK�VyK�UqLP��,VyK�� 8n/ 3}A� 8̄ E

�LOKp 3�� 5wL²©K�3½�5�©K� 3«´¾/�� 4¶3X3��4 ±� 8r3�A� 1̈ 4_ 3q� 5º 3LÈ��3ª�� 4« 4r/ 7h3W� 2¬/ 5g 3q/¾�5¶����,È/²¾ª¡����]�,�����,�����,
�×n²y�UÅL¢}K�er��°®�µmr¡�f½r�W�,È©Åm�³��V/rg�¨¾©m�L¸²W�UL½K³q�°½K�¶¡�n±K
�VyK�]³r��qm��L¾XgK�µn�L���,È²zh�������,����� �
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���ZhO�¶²¾~¾S��
¨OL�r¾��r¾[B/W�,È/¸���Z/gLP�j½qLW�ÈyqrO��¶/O�¯n¾/yq�³�N/ª��f¾h/��¬/¸��qm�qL/¢±K

¶O�-mqKm�V¾��K³�¶�OL��Èª���«´ª��n²±L�¶¡�Èª�±�«´ª��µv½³�n²X/z¾±�qKmrO��K°/½Ks��¶/_´W�³q
V/yK�×q³r/��¯?�¶/O�Kqp¥�n²cr·��¶/O��UL¸P/}�qm��L/¾XgK�M´/_³�¶ªJ/z�,×´/��¯L®¥

VyK�µn}�µn½m�Èªg�¶Æ��UL®ª¡�qm�qLO�°¾©³K�,eL¢±�MLO�¶O��´Or���L/O�V®/z��°½K�qm
È�µqL}K�L¸���UKqLP��sK�ÈkrO�¶O�,¶ªJz�°½K�j½qLW�LO�È½L²}?��n·�m´}�� �

�L¸¾���L¾XgÅK�N`W�]³r�©K³���g�,È/ª�������,������,��§L®¡�Èª��È²P�]³r�©K�¬¢g³
�L¾XgÅK����,È±L[���h����]�,�����,�����,�]³r�©K�È���L¾XgÅK�M´_³������,È/ª¾OmqK�wn/�

����]�,������,�����,��È�¾�´//W�r//K�]³r//�©K�¨//g�¯Á�]³r//�©K�È//���L//¾XgÅK�M´//_³��//
¨//h©K�«n//��º©L//�Å�È//�P²½�¶//±³nO³��²//©K�È//ª���//�´X¾����//±KrhO�,È����]�,�����,�����,

�]³r�©K�È���L¾XgÅK³���,ÈILP�LP������]�,������,����,���L/¾XgÅK�Èª��L·rK�È²P®©K�]³r�©K
¨�²©K³�¨��©K�¬¢hO����,×qL�±K�j¾}�������,�����,�È/©³K�]³r/�©K�È/���L/¾XgÅK�¯Å����,È/ªg

����]�,�����,�����,�È/©³K�]³r/�©K�È/���L/¾XgÅK����,§³K�n¾¸/}����]�,��,������,��¯L/¡�¯K³
È©³K�]³r�©K�È���L¾XgÅK����,È±L/[�n¾¸}����]�,�����,�����,���L/¾XgÅLO�]³r/�©K�º/½´©³K��/

L·r¾��°����,«´ª�©KrhO����]�,�����,�����,��ºgLP/}K�È/ª��¬`¸X/½�ÅK�È��W��L¾XgÅK�º�½r�
°¾/�XO�ÅK�]³r�©K���,È/O?�¨/�L������,��]�����,�����,��L/¾XgÅK�°/¢©³����/��L®¾/y�«L/¢gK�È

�qL/~©K�n/²��M´/ª��r/K�]³r�©K����,È/�Kr±����]�,�����,�����,��¶/¡rW�È/�P²½�Å��L/¾XgÅK
eL¢²©K�È��0L�´�k����¨/h©K�NP/y�VP\½�¯K�È©K�]r�©K�¬½rhW�¨�ÅK³����,È/�`±����]�,���,

�������,��¶²¾��´·�°�wL²©K�M´¾��°�|¾X�Xª©�«tªXz�µm´��®©K�ºrg�¨\�È���L¾XgÅK³
ÅK�¯´¢¾��L/¾XgÅK��r/XO��L¾Xg����,×sKr¾/}�×Ksr/¾����]�,�����,�����,��¯Æ/��Z/©L\©K�L/K
�¨�ÅK��L¾XgÅK�º©L�K��¨¾©n©K���¶¾©K��_r½�Å����,È±L/g³q����]�,������,����,��]³r/�©K�¯K

¶¾_³t©K���hW�«n��º©L�K�º�gÆ���0L�´�k��L¾XgÅK�¹n}�L¸¾��M´ª�®©K�¯´¢½����¨/�L�

�,È±Kr¢²©�������,����,���¯L/¡�L/��/¾®_�È��¶rh©K�º©L�K�Èª��¬¸®©LzW�È��¶_´©K�´·�Kp·³
¨¾P�©K�Kp·�°��� �
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������®_�×n²O��

�qm�¶/L·�q´/K�qm��L/¾XgK�M´/_³�µn�L��qm�È¸����OL²�rX~¾O�UqLP��,n}�¶�gÆ�¶d±?
m´O�]³r��«L¢gK��´�k���°/}³q�×n/g�L/W�¶ªJ/z�q´/�W�³�m³r��³�sKr��,L¸���UqLP��sK

È�m´}��ª®_�sK¶��� �
�©K��¶O��L¾XgK�M´_³�rO�L¸���UqLP��V©Åm�¨¢}�VyK��ªXl�×L·��� �
���¶O�³�f½r��V©Åm�Èª¾OmqK�wn��³�¶Æ��«Æ¡�¨\�,K´X��¨¢}��� �
���¶O�È©³�,f½r��V©Åm��¨/�L��,×qL/�±K�j¾/}�,È±KrhO�Ynh�¨\�,§ÅnXyK�¨¢}

È²¾IL±���h�³�È±Kr¢²©��� �
���¨�L��,È±L[���h�¨\�,�Æ�K�¶O�V©Åm��L½q�NgL��ÈILP�LP��³�È±Kr¢²©�� �
���UqLP��rX~¾O�-mqKm�V©Åm�V½´©³K�rO�����,mqKn±�M´_³�rO�V©Åm��¬/z��°/½K�sK�L·

�×Ksr/¾�,r·K´/_�NgL/��,«´/ª�©KrhO�,È±L/[�n¾¸/}�,§³K�n¾¸}�,°¾��h®©Krl��¨\�-VyK
È±Lg³q�³�×sKr¾}��� �

M��VyK�Èªg�¶Æ��,µn}�ZhO�°½K��r�X�¶¡�È¸¾���°¾© 6³K��z�xS�³�È�L/®_K�¶ªJ
Vz¾±�Ur¸}�sK�qKmq´krO��mqKn±�È±Å´��r®��,r¦½m�×´y�sK�� �

]���n±K��L¾XgK�M´_³�¶O�¯ÆIL��n/±qKm�MLPhX/yK�³�V/½´©³K�¶O�f½r�W�rX~¾O�³�n±K��
µmrO�qL¡�¶O�«´®��³��ª��UqLP��L½�¯L±?�¨OL��¶¡�n±K��Kq��L/¾XgK�M´/_³�L/½�³�V/yK�n/¾¾�W

µmr¡�V/¾_³s�¶/�ª��³�n/�����hW�«n��MLh�XyK�L½�³�mLz��¨�K�¶O�n²Xz�³�§nXz��n/±K
¨OL��¶¡�VyK���±�³�¶}nk��� �
m��OÈ®±��L¾XgK�µn�L��,�´��q´K�¶O�¶_´W�L��È�´²/��f¾�ªW�Vrg�×K´X��n²Xz�n±K´W
n}LO�� 

����Kt±�¨h�r½r�W��

�¶/O�¯n¾/yq�×LX/yKq�qm�«sÅ�«L/¥�°¾/©³K�,�ÆXkKmq´/�È®ª��ZgLP�qm��´�´�r½rhW
VyK�Nª����K³��µn½nS�qm�Uq³r��°½K��n/²±L�,n±qKm�È®ª���ªXl�mL�OK�¶¡�È®ª��×L·
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mq´�¶ªJz°½KsK�-VyK�¯Kn²c³m�ZhO��r/½r�W��Kt±�¨h�,¶X¢±�n²c�r¡pW�LO�VyK�«sÅ�³q
m´}�� �
���ÈO���´/�g��¾¾/�W�³�«L/�±�§ÆX/kK�,]rg³r/z��N/_´�r¥K��L¾XgK�V½L�q�¯L®¥

VyK�´¢¾±�³�¶Xz½L}�,m´~±�¯Kr¦½m�� �
����f¾/�ªW��´/�k�qm�]³r/��L/O��PWr/�«L/¢gK�r/O�µn/�L��§´®/}�n/�±�¶/©L���n·

t¦½L_�¬gq�qm�È�´²�r/¦½m��Kn��³m�¶±�,VyK�°½���L/O��PWr/�¶/¡�×r/¦½m�Z/gLP
VyK�ZhO�sK�]qLk�t¾±�VyK�]³r��� �

����¶/ª®_�sK�,]³r/��¯´J/}�³�«L¢gK�qm��L¾XgK�M´_³�µn�L��rO�§L¢}K�¶X}´±�×L�n
VyK�È�´²��f¾�ªW�� �

���n±qKm��L�WK��L¾XgK�M´_³�µqLOqm�rK�n²c�qm�×qLPkK�³�È©´�K�×L¸���� �
�©K��®½rhW�UL¸P}�qm�h��sK�¨P��¶¾�� �
M���h��sK�¨P��¶¾O´_³�UL¸P}�� �
]��«n���/h��sK�n/�O�¶/¾O´_³�UL¸P}�qm��L¾XgK�M´_³���³�M´/_³�µqL/Oqm�°/¢©³
«n��µmr¡��ÆX/kK��/h��sK�xS�¶¾®½rhW�UL¸P}�qm��L¾XgK�M´_³�n/±K���,Z/hO�mq´/

VyK�Uq´��°½K�qm�¨kKm�� �
���L¸���³�VyK�N_K³��L¾XgK�¶¡�n±q³LO�°½K�rO�×qLPkK�×L¸���³�V/IKrO�¶/O�È©´/�K�×
«n��¨IL���L¾XgK�M´_³�n±K�� �
���«n/��¬ª/z�×L/²P��Æ/k�r/O�¶/���qm�È©´/�K�×L¸����UL¸P/}�qm��L/¾XgK�M´_³

�M´/_³�¶/O�¨/IL��,]³r/��ML/O�¶/ª®_�sK�¶/L·�q´/K��´�k�qm�,�h��sK�n�O�¶¾®½rhW
µn}��L¾XgK�n±K���³�f¾h/��§´/�K�qm�¯L/²½K�×L²P�n²¡�VOL[�¶¡�VyK�¯?�ÈS�qm�¶©L��°½K

��q�¶O�¶L·�q´K�qm�¯?�sK�n½��sK�,]³r��µv½³ÈO�,È�´²��f¾�ªW�¶ª®_�VyK�¶_³�� 

����L¾XgK�M´_³�¯ÆIL��¶©mK��
VyK�¬z��³m��L¾XgK�M´_³�¶O�¯ÆIL��¶©mK������|/±Km�qm�×qL/PkK�×L/¸���¶/¡�¶/L��¶/©mK

È©´�K�¨OL��qm��L¾XgK�M´_³�ULP[K�V¸_�qm�§´�K�µmr¡�¶L�K�L·��,n/±K����¶/�Lk�¶/©mK
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m��L/¾XgK�M´_³�rO�V©Åm�]³r��«L¢gK��´�k�qm�¶¡mqK��¶O�V®/z��°/½K�qm��Uq´/�
È�µqL}K�L¸±?�jyLS�³�¬z��³m�sK� ½�r·�¶©mK�sK�ÈkrO�¶O�Kqp¥�m´}��� �

�����¶L��¶©mK��

M´/_³�UL/P[K�×Kr/O�¨/���³��L/®_K�,UL/½K³q�sK�È�IK´/��,¶/½?�n/²c�¶/O�×qLPkK�×L¸��� �
¶X/z_� /z®W��h��sK�xS�¶¾®½rhW�UL¸P}�qm��L¾XgK��È©´/�K�×L/¸��� 7̈ /OL��qm�³�n±K

jyLS��×L·µmKm�×mn�X�MLX¡�qm�¶/¡�n±K�¶O�È©´/�K�×L/·��L/K�,V/yK�µn/}�er/��¨¾/��W
¶O��L/¸±?�er/��sK�,Z/gLP�°/½K�L/O�¯L/P�Ll�È½L²/}?�³�¶/ª`�ULh�/��V½m³nh�V¸_
È�¬½qp¥��� �

�����¶�Lk�¶©mK��

¶©mK�sK�,|lO�°½K�qm�È�ZhO�×K��¶/ª®_�sK�,]³r/��LO��PWr�UL¸P}��´�k�qm�¶¡�m´}
�M´_³�rO�,È�´²��f¾�ªWmqKm�V©Åm��L¾XgK�� �

��������UL½?��

�¶ª®_�sK�ÈWL½?�¶O�µqLO�°½K�qm�� 5UL3²5 7D4®7 ª5 ©� 7̈ 4� 3³�3½�3³� 8°5· 5qL 3�7 O 3A� 7°5� 3° 7� 4�7��3½�8°4̧ 3_³ 4r/4�� 3°/ 7�3� 7h��
��,q´±���,>Lz±�-���,¯´²D�-�-���µmr¡� z®W�n±K�� �

V©Åm�r½r�W��qKm�V©Åm�¯L±s�×´y�sK�ÈªyL²W�V©?���g�M´_³�rO�UL½?�°½K�r/O�³�m
VyK�«´®��sK��}L¡�,¬¢g��ª�X��pg�³�µn�L��wLyK���f¾/�ªW�V/rg�r/O�UL/½?�xS

¶O�È�´²��mqKm�V©Åm��Kn�� ½�¯K´²���� �
n�±��jyLS��¶/ª®_�sK�-V/yK�µn/}�µmKm�f¾/�ªW�V/rg�rO�UL½?�V©Åm�sK�È�ªXl�×L·

�VyK�L±s�³��K´©�sK�¶½L²¡�]³r����g�¶¢²½K��,ÈIL/P�LP�����]�,�����,���/}�xS�,�f¾/�ªW�¨L
È®±�È�´²��m´}��� �

�0L¾±L[���]r/���/�g�M´_³�rO�V©Åm�¶¡�ÈWL½?�sK�m´���¶¢²½K�rO�mqKm�V©Åm�UL½K³q
�r·´/}r¾��µL/¦±�sK��/�g�¯?�sK�m´/���¶/¡�q´±�¶½?�t_�,VyK��K´©�³�L±s�sK���g�,mqKm
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¶O�-VyK�ÈOK�°��×r¾Os�V½K³q�,§L\�¯K´²��nP��� Þ6ÉKņ���� 5�/7� 5g� 7°/5� 5̄ ? 7r/4�7 ©K�È/5��
2> 7È 3}� 9̈ 4¡

�5r 3�8²©K� 3°5�L 3̧ 8 ± 5F3��º3½ 7¿K� 5µ 5p·� 8Å5E�È± <t©K� 7°5� 3́ 4̧ 3��5] 7r3�7 ©K����,ÈªL��rg����]�,������,������ �

��������UL½K³q��

§³K�V½K³q��VyK�µn?�N¾�}�µrPX��qm����5 8ÉK� 5n/7 P 3��´/4 O 3A� 3§L/3�3�ņ��4r/ 7 3A 3³� 4] 7r/3�7 ©K� 3́ / 4·��5] 7r/3�7 ©K��
�5n 3}½� 4¶7 ²5 3³� 1n�3½� 3Æ3�� 4�L3X 7h3±� 4° 7h3± 3³� 4n3© 3́ 7 ©K� 4̄ 4́¢�3½L 3̧ 7_ 8³ 3t3X����,ÈªL/��rg����]�,������,�������N¾�/}

�mL��«LK�¶O�mKngņ�È��r���¶/¡�mqKm�Kq�È/±s�LO�]K³msK�n���¯L¾�¾}�sK�È¢½�¶¡�n²¡
È²y�r·´}�¨·K�N·p��P��Kq�³K�{K�VyK�µmKm��Æ��V²y��®}�L½?È�µsL_K�L��L/O�¶¡�n¾·m

n±m´r��Ur�g�.n²¡�]K³msK�³K����]r/��¬/¢g�³�VyK�]³r��«L¢gK�LO��PWr�Nª��°½K
È�n½nS�¯?�sK�n±sr��Kr½s�,VyK�¬¸�°½KsK�-n½?�È/��L/¾XgK�q´/K�¶±´¦²½K�qm�L�³q��,¬¾²¡

n²¢±�]K³msK�¯s�°½K�LO�xS���� �
V©Åm�r½r�W��Vym�,f½r��¬½´¦±�r¥K�,V½K³q�¨½o�´¸��¬¡�qm��L/¾XgK�M´_³�qm�q

È�n©´X�¯?�sK�¨z±�Kr½s�-mqKm�]³r��rK�m´}��� �
§³K�n�±���µmr/¡�¨/ª��×q³?n/±sr��È/²�½�,È/ª���r/K�¶/O�Kq��L¾XgK�¶O�¬¢g�Ur�g

VyK��È�¶²½r��Èª���¨¾ª�W�°½K�×mL}qK�rO�³�m´}�mqKm�V©Åm�¨���¬¢g�°¾®·�¶O�¯m´O��� �
« 6³m�n�±��L®W�³�VyK�«Kt©K�µn�L���Kn��mq´�¶����P��¶¡�Kq�È±L±s�LO�]K³msK�L¸���È

¨·K�µn}�µmKm��Æ��V²y�È�f¾h/��«Kt©K�µn�L��MLO�sK�,n±K�n/²±Km���UL/~½Lr��n/½LO�x/S
�-m´}�¯Lz±K�¨z±�qm�¯s�r¾[BW�³�µL¦½L_�¶O�mL}qK�³�MLPhXyK�rO�¨®g�,V½K³q�¨½o�qm�«LK

°½KsK�VyK��L¾XgK�³�V�m�¶Xz½L}�³q��� �
«´y�n�±��µmKm�mL½s�§L®XgK�È�§KDy�¶¡�m´}�È�µn²²¡��¶/�ª��¯s�L/O�]K³msK�¶/¡�¶Xz±Km
¨·K�¶����P����½Kr/}�L/½?�¶¡�VyK�¶X}Km� }�°¢©³�,VyK�f¾h��«Kt©K�µn�L��MLO�sK�V²y

¨·K�¶���qm�«sÅ�¶±�L½�µn}�V½L�q��Æ��qm�V²y���r/O�¨/®g�,�L¾XgK�¶O�Ur�g�¶¾�´W�xS
È�MLPhXyK��UL¸P/}�qm�³�V/yK�¶¾�´/�´�¶¸P}�¯´c�-m´}��L/¾XgK�³��/¾�hW�,¶¾�´/�´

VyK�N`Xz�¶¢ªO�,Vz¾±�N_K³���°/O�°¾/zg�¶/O�j¾/}�n²/y�Kr/½s�,VyK�rPX��V½K³q�n²y
«LK�LW�×sK´·K�n¾�y�°O�°¾zg�sK�³�VyK�f¾h��n¾�yņ¶�[�³�ÈLK�¯L½³Kq�¶®·�,�n±K�� 
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«³m�V½K³q��¶ILO?�°��r��_�°��mL½s�°O�¹n�z�µrPX����/P²©K� 6̄ A�6ÈŅ�§L/����K´�L/`W�Å
�È�ª��eL¢²©KÈ�º¸P~©K�������,ÈªL��rg����]�,������,������ �

V©Åm�r½r�W��]K³msK�sK�È¸±�rO�mqKm�V©Åm�V½K³q�¶¸P}�×L·��{qKt/¥�¶¢²½K�¨\�,qKm
�È/Xg�,V/yK�N/_K³�eL¢±�MLO�UL¸P}�qm��L¾XgK�xS�,ÈXz·�¯s�È�L�q�qmKrO�´W�m´}

�Kr½s�-n}LO�×³nO�¶¸P}�r¥K�¶¸P~©K�n²��K´��³��mqKm��Æ�K��� �
§ 6³K�n�±��«LK�Kr½s�,VyK�¶¾�´�´�¶¸P}�V½K³q�mq´ņ��§L/®XgK�¶¡�µms�§L\�È±s�¶O

�Kr/½s�,V/z¾±�N/_K³��L/�WÅLO�¶¾�´/�´�UL¸P}�qm��L¾XgK�³�n}LO�È�L�q�r·K´k�mqKm
Vz¾±�«sÅ�¶¾�´�´�UL¸P}�qm��h����MLPhX/yK�r/O�¨/®g�,V/½K³q�qm��L¾XgK�°½KrOL²O

È�m´}��� �
«³m�n�±���¶ª®_�²��K´��³¶¸P~©K�n��¶lz±�qm�V/z¾±�N½p¸W�n½n_�×L·����ÆX/kK�°/½K

È���Ly�§ÅnXyK�V¾ªOL��sK�Kq�V½K³q�¶lz±�n²¡��� �
« 6́ y�n�±���¨/¾ª�W�Kr½s�,m´}�¨®g��h��sK�¨P��UL¸P}�rO�n½LO�V½K³q���´/�´©K�¯L/�

º¢ª¸©K�È��«LhX�ÅK�°�r¾k�¶¸P~©K�n²����L/O�V/¡Æ·�qm��´/�³�¶/¡�V/yK��mL/��ÈL¦²·
����L¾XgK��rWn/}LO�È����sK�]qL/k�x/S�,V/yK��/h��sK�¨/P��UL¸P/}�µv/½³�r/K�°/½K

VyK�ZhO��´�´��� �
n²y���×r�/}K�¶/¡�È/¾h½�°/O�n/®gK�°/O�n®h�¶O�Èy´��j¾}�mL²XyK�Kr½s�,mqKm�qLPX�K

¶�[�³�ÈL/K�n²/y�§L/_q�È�LO�³�,VyK�«L®W�VyK��r/�±�sK�¬ª/z�°/O�¯³qL/·�n/²cr·�-n/±K
VyK�µn}�rP_�¶O�¬¸X�×mL�X�K���µn�z�LK�mL/½s�V/½K³q�¯´c�°¢©³�,mqKn±��Lk��¾[´W
µqLOqm�¬·�È����³�µmr¡�¨�±��V/yK�mL®X�Kmq´�,µn~±�¶X�¥�{K��,×qL/�±K�j¾/}����]�,���,

��������� �
«´y�V½K³q��ÈOK�¶h¾h��qm�VyK�µn?�r¾�O����¹Ar/K�]³tW�¨_q�°��r��_�LOK�V©By

�L/¸O�¨/km�¯L/¡�¯K�§L/���§L/�� 2¹n/5��r¾��Èª��L±K�³�¶�L�r©K�°� XkA�L±K³�ÈªP 4g�L±A�V©L��
�L/¸�r��°/¢½�¬©�KoK�§Bz¾©³�rPXl¾ª��L¸��K´½�¬©³�L¸O�¨kn½�¬©�¯L¡�¯K³�L¸�n�4½�Æ��L¸��K³³

 ©o�¨P�����,ÈªL��rg����]�,������,������ �
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V©Åm�r½r�W��È�§KDy�È_K³msK�µqLOqm�r¾�OLOK��¯?�r/O�¶¸P/}�¶y�¯s�×´y�sK�¶¡�n²¡
VyK�µn}�mqK³��µn/�qm�³�,È�L/�q�r·K´k�,×r¦½m�sK�¨®g�¯m´O��È�Ur/�g�n/½Lr���

��È½´/}L±s��L/PWqK�sK�¨/P��r/¥K�³�n²¢±�L²X�K�µm´O�È½´}L±s��LPWqK�sK�xS�UL¸P}�°½K�r¥K
W�³��L¾XgK�n½LO�µm´On²¡��¾�h����L/¾XgK�M´/_³�È/ª¡�×KrP¡�rO�mqKm�V©Åm�V½K³q�xS

]³r��LO��PWr� à¶¾�´�´�UL¸P}�qm��� �
§ 6³K�n�±���È�L/¡�¶lz±�qm�mL¸~XyK�mq´�r/PXl¾ª����¶/¾���¶l/z±�qm�³��X/h¾ª���qm�³�,

�N½p¸W�¶lz±��6rhX¾ª���VyK��¶l/z±��ÆXkK�°½K����L/y�§ÅnX/yK�V/¾ªOL��sK�Kq�V/½K³q�L·
È�n²¡��� �

m�n�±« 6³���§KD/y�mq´/�Kr/½s�,¯?�M´/_³�¶±�,�L¾XgK�MLPhXyK�rO�mqKm�V©Åm�V½K³q
n/yL��L/½�µn/}��/�K³�f¾h��¶¡�¬½qKm� }�³�µn}���h�n���¶¡�VyK�È½L_���×L/�X�

º©L�K�µn�L���V/OL[�§´/�K�qm�Kr/½s�,V/yK�Vh/��rO�¨®g�,�Kr��µn�L��×L�X��³�¶h�©K
�Vz¾±�¹Æ��MLO��Xl��Kr��µn�L��¶¡�µn}��,ÈI´k����]�,�����,��������/kK�¨/¾©m�0L¾±L[

�¶¸P/}�qm�§KDy�³�VyK�¶¾®¢g�³�¶¾�´�´�UL¸P}�sK�¬�K�ZhO�mq´�Kr½s�,VyK�L�n�sK
VyK�È�L�WK�VIKrO�¯L½r_�³�Vz¾±�«sÅ��h��¶¾�´�´�UL¸P}�qm�³�VyK�¶¾�´�´��� �

«´y�n�±���n/���Kr/½s�,Vz¾±��l~�§´km�sK�xS�³�§´km�sK�¨P��¯L¾�¨¾��W�¨¾©m
��×KrO�³�-n}LO�§´km�sK�n�O�L½�³�§´km�sK�|¾S�¶c�,VyK�f¾h��n����Kr��µn�L��LO�,n�L

º©L�K�µn�L��LO�,n�L�r¾��µqLOqm�n���È®±�È�r��³�VyK�f¾h��¯Kr¦½m�¨���qm�ºh�©K��n²¡
�L/PWqK�sK�n/�O�L½�³�n}LO��LPWqK�sK�¨P�� }�¶¡���qm�,V/yK�¬¸P/�¨¾/��W�¶/_³�°½KrOL/²O

È�¬¸P�t¾±�V½K³q�¶`¾X±�m´}�¨OL��³�m´O�n·K´l±�§ÅnXyK��� �
n²y��ÈLK�³�¶�[�Z½ng�¯L½³Kq�VyK�rPX��xS�,VyK�×nyK�¬·�r¾�OLOK�³�n±K��� �

«qL¸c�V½K³q��V/yK�µn/?�¶OL¾y�°O�>Æ��rPk�qm����Kp/·�q´/_K�L/� Þ6ÉK�¯LhP/y�§L/��
n/©´©K�¯´/¢½�¶/²³�]r/��´·³�¶¾���LXh½�¯K�×rgK³�×rgK�eL¢²©K�¯K�µnz�K³�¬¢h©K����r/g

�,ÈªL�����]�,������,������ �
f¾�´W��¨·K�×L¸���È�¨¾��W�V©L¡³�sK�§t��qm�V²y��³�eL/¢±�qm�V/©L¡³�°¾O�n²·m
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�n/���³�µn~±���h�§t��,nyrO�n���sK�n�O�]K³msK�rK�qm�¨¾¡³�§t��rPk�r¥K�-eL¢±r¾�
�sK�§t/��L/K�,V/yK�nyL��t¾±�n���³�¨�LO�V©L¡³�,nyrO�§´km�sK�n�O�r¥K�³�VyK�f¾h�

¨¾¡³�¶O�§t��rPk�¯n¾yq�¶O�VyK��³r~�eL¢±r¾��qm�V©L¡³��� �
V©Åm�r½r�W��¨·K�¨¾��W�Ur�g�È®±�f¾h��Kq�V²y�³�n±Km�È�n½Lr�����qm��L/¾XgK

�sK�¨/z±�³�n/±sr��³�VyK�]r��¶O��PWr�Kr½s�,VyK�eL¢±r¾��qm��L¾XgK�sK�rWqK³Kty�eL¢±
È�UB~±�¯?�mr¾¥���eL¢±�MLO�qm��L¾XgK�«³t©�Èª¡�×KrP¡�rO�mqKm�V©Åm�V½K³q�xS��� �
§³K�n�±���m´/r��Ur�g�×r/gK�¶/O�µmL/r�±�sK�×r/gK�¶/®ª¡�³�,��³�×qK³Kt/y�×L²�
È¦Xz½L}��¯L/h_q�r/O�V/©Åm�¶/¡�V/yK�¨¾/��W�¨��K�Èª¢}�r�±�sK�³�,M´_³�¶±�,VyK

«³t©�¶±�,mqKm��� �
« 6³m�n�±��V/yK�µmr¡�¨ª��×q³?n±sr��Èª���rK�¶O�Kq��L¾XgK�¶O�¬¢g�Ur�g���°/½K

È�¶²½r��Èª���¨¾ª�W�VyK�Èª���¬¢g�°¾®·�¶O�mL}qK�,�L¾XgK�¶O�¬¢g�¶¡�m´}��� �
« 6́ y�n�±��L¢±�n���¶¢²½K�¶O�¶_´W�LO�¨/¾¡³�¶/O�§t/��r/Pk�Kr/½s�,VyK�f¾h��¨¾¡³�e

Vz¾±��L¾XgK�«³t©�×KrO�È¸_³�,µn¾yr±��� �
«qL¸c�n�±��mqKm�n²y�³m�V½K³q�Kr½s�,VyK��¾���n²y������°/O�n®h�¶O�j¾}��½r�

Vz·�¯Lzg�°O�Èª��¯?�qm�¶¡�VyK�M´Ph�°O�Èª����È�/yK³�¯L/¾�V/yK��rX~�×³
�n²y�xS�,VyK��¾���¶¡�È®}L¸©K�³�,VyK�¶�[�¶¡mqKn±�qLPX�K������>Æ/��¶/O�j¾/}�n²/y

�r/¦�,mqKn±�Èo�³�en�§L_q�qm�³�VyK�§´¸`�¶OL¾y�°O�>Æ��¯´c�,VyK��¾���¬·
µmr¡�V½K³q�³K�sK�¯L®\��°O�¯LOK�¶ª®_�sK��L®_K�MLh�K�sK�È��O�¶¢²½K��¶¡�È©Lg�qm�,n±K

È®±�qLPX�K�N_´��L®_K�MLh�K�¨�±��r��m´}��� 7V/½K³q�Uq´/��³m�r/·�qm�n²y�xS
�VyK��¾���� �

������®_�×n²O��

¶OLW�È�¶¡�V½K³q�qL¸c�§Lg��n}�ÈyqrO�,n}LO�È�´²��f¾�ªW�Vrg�¶O�K´X��n²Xz�n±K´W
VyK�L¸±?�¶O�§ÅnXyK�Vh��sK��±L�,È©Åm�³�×n²y�UÅL¢}K�³�� �
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���������qL��UL½K³q��

/ª®_�sK�,�L/¾XgK�M´_³�¯ÆIL��n²Xz�¶¡�ÈWL½K³q�rO�×n²y�³�È©Åm�UÅL¢}K�rO�¯³t�K�¶
�UL/½K³q�sK�×r/¦½m�¶X/ym�LO�VyK��qL��UL½K³q�sK�¶Xym�°½K�,VyK�È�´²��f¾�ªW�qm
��´/�k�qm�,�/h��sK�n/�O�¶¾®½rhW�UL¸P}�qm��L¾XgK�M´_³�«n��rO�mqKm�V©Åm�¶¡

È�´²��f¾�ªW�¶ª®_�sK�³�,]³r��ZhO�� �
§³K�V½K³q���� Þ6ÉK�nP��ÈOK�°��ÈPªh©K�°�ņ��V�/�qA�L/¸±K�¬4�t/W� 2¹Ar/K�°��¶X©By�§L�

�V/6�mK³�V/©L��L¸±L�� 4Vª�� ©Ko�Ur¢±K�KoK��n�W�§L��� ©Ko�n�O�r¢²W�¬[�«Æ�©K³�¹Ar®©K
�n�4WÅ�§L��L¸X��qK�n��È±LO� 4n�O����,ÈªL��rg����]�,������,������ �

V©Åm�r½r�W���mL��«LKņ��Kq�×r/zS�³�r/Xkm�¶/O�¯mKmr¾/}�×L/�mK�¶/¡�È/±s�µqLOqm
�§³K�×L�mK�«³m�qLO�³�µmr¡�qL¢±K�xTy�,µmr¡È�,VyK�µmr¡�qKr¢W�Kq�n½Lr�����{qL/¢±K

°/¢�qLO�¯?�rO�Kq��L�q�«L¢gK�³�µn±�r[K�N¾WrW�Kq�n�O�³�¨P���L�q�×L�mK�³��½n�W�Kq���
È�«´/ª��xS��f¾/�ªW�qm�¶/ª®_�sK�,]³r/��q´/K�qm��L/¾XgK�M´/_³�È/ª¡�×Kr/P¡�m´/}

�rK� à¶¾®½rhW�¶¸P}��Kn��§KDy�mq´�¶¢²½K�LO�Kr½s�,VyK�«L®WL±�,È�´²��,V/yK�]³r/�
«LKņ�µmr¢±��L¾XgK�¶O�rK�n±K��� �

n²y��¨IL��¶¡�È±Lz¡�×L²P�rO�³�VyK�¶h¾h����L/k��/¾[´W�¬¾·Kr/OK�°O�Èª��qnS�n±K
VyK�¶²zg�,mqKn±��� �
«³m�V½K³q���� Þ6ÉK�nP��ÈOK�°��¶�n��°O�¹n�y�¶�[´ņ��´/·�È/}�¨¡�§´�½�¶X�®y�§L�

³� /z�±�¨/P��°�¶�nX��¶²¾�O�«Krg�¶±K�¬ª�W�ÈXg�§Æg� ©¨/\� /©o����� /XhW�¹Ar/K
 �¾�q�³K� XkK�È·³����,ÈªL��rg����]�,������,������ �

V©Åm�r½r�W���r/O�m´/}�¨/�Lg�¬/ª��r/¦�,V/yK�V/¾ªg�×t/¾c�r/·�qm�¨�K�V©Åm
¶O�Vrg�n/²¡�L/·q�Kq�¯?�V/yK�N_K³�¬©L���l}�rO�Uq´��°½K�qm�-×t¾c��´�k��

È�§L/\�Kq�È±s�Ur�g�xTy�¶/O�¶/¡�n/±s�L/¾XkK�qm�r/z®·�¯K´²��n½L/}�³�V/yK�¯L/z±K�q
n}LO�È�L�q�L½�È²W�r·K´k��È�µmL�X/yK�V/½K³q�°/½K�sK��¶/O��´/Or�UL¸P/}�qm�¶/¡�m´/}

È�f½r�W�Ur�g�Kr½s�,Vz¾±�N_K³��L¾XgK�,È�´²��f¾�ªW�¶ª®_�sK�,]³r���¶/¡�n/²¡
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È�L�q�L½�È²W�r·K´k�qm�m´}�¶¸P}�r¥K�Vz¾±�N_K³��L¾XgK�,rz®·�¯m´O��� �
n²y���È²¾ª¡×KrO��¬ª/z�°/O�¯³qL/·�³�,r¾/z�W�NgL��¬¾·KrOK�°O�Èª��µmr/¡�V/½K³q

�È/©³�,¶X/}Km�r/P_�r¢�W�¶O�|½Kr¥�×mL�X�K�r�±�sK�n²cr·�,VyK�¯Kn�y�{qnS�¶¡�VyK
�f¾h/��VP/z±�°/½K�È/©³�,V/yK�ÈL/��µn/}�¶/X�¥�¶�n��°O�¹n�z�³�VyK�¶�[�³�ÈLK

VyK�È®��r¾z�W�§L_q�sK�0Å³K�Kr½s�,VyK�¶�[�Uq´��r·�qm�³�Vz¾±�V/½K³q�j¾/}�0L/¾±L[�,
VyK�µn~±�¨�±�È����³K�µqLOqm�³�µm´O�¶½K³r©Kr¾\¡�0L\©L[�³�VyK�µm´O�¯L¥qtO�sK�×qL¾zO��� �

«´y�V½K³q��VyK�µn?�¶�L®y�¶�[´�qm����3§L3�� 3º 3�L 3® 3y� 7° 3���� 0º 3 3A� 3] 8³ 3t3W� 2̈ 4_ 3q� 7° 3�� 4¶4 X7 © 3B 3y
�3�� 7³3A� 1º3�5 [� 1̈ 4_ 3q� 4¶3[ 8n 3h3��L 3̧ 5 O� 3�8X 3®3W� 7³3A�7 ¾�5 W 3A 3r 7

5K� 5µ 5p 3·� 8̄ 5E� 3§L3�3�� 2º3�5 [� 4rÈ��3© 3³�7 ¾�5 ©� 7V 3zÈ��3O�<¾�3§L3�3�� 1º3²��� 3̄ L/3¡� 7̄ 5E
� 3Æ3�� 0º3�5 [�3½�3�� 3̄ L3¡� 7̄ 5E 3³�L 3̧ 7 O 3r7��7 ¾�3Æ/3�� 2º3�5 [� 3r�3½�4¶/7 ²5� 7̈ /3P7�����,ÈªL/��r/g����]�,�����,����,È/y´��j¾/}�-

����]�,�����,������ �
V©Åm�r½r�W��«LKņ�¶¡�×mr�µqLOqm��¶²¾O�°¢©³�VyK�qKmr·´}�¯s�r·´}�µmr¡�L�mK

È�,mqKn±�n½Lr�����§´/P��Kq�|½L/�mK�Vz¾±�¶�[�r¥K�³�§´P��|½L�mK�,VyK�¶�[�È�n�r¥K
°¢±�È�µmKm��n/��§L®XgK�,n}LP±�¬·�¶�[�r¥K�¶¡�È©Lg�qm�-��¶¸P/}��Kn/��x/S�,m´/}

È�M´zh�]³r��rK�qm�¶¾®½rhW�m´}��_K³�Kq��L¾XgK�«LK���³�°½K�LOVyK�µmr¢±�N��� �
n²y���³�V/yK��/�³�¶/O�N/zX²�¶�L®y�³�È��K³�¶�qs�-n²Xz·�>Æ_K�sK�V½K³q�§L_q

VyK�«L®W�t¾±�n¾�y�°O�°¾zg�¶O�Èy´��j¾}�n²y��VyK�¶�[´�n²y�xS��� �
«qL¸c�V½K³q��VyK�µn?�¶ª�²g�°O�r®��µrPX��qm���� Þ6ÉK�n/P��È/OÁ�Vª��§L�ņ��È/±K

��L¸¾��¨¾���L¸²��V©Bz�� 0¹ArK� 4V_³tW|¾/X�X©K�¬¢¾ª��x¾©�0L�½K�V©By�¬©�V±K³�§L�����r/g

�,ÈªL�����]�,������,������� �
V©Åm�r½r�W��È�¶ª�²g�°O�r®����/¾�hW�n/���sK�x/S�³�«mr/¡�]K³msK�È/±s�L/O�n½´¥
µqLOqm�¶¡�«mr¡�t¾c�¶c�{K�È�¶X�¥�È½L·�m´}��m´r��Ur�g���wrS�Krc��.×mr/¡�´_³

Vz¾±�L®}�¶�¾�³�|¾X�W���Km�V©Åm�V½K³q�N/¾WrW�]K³msK�UL¸P/}�¶/O�Vz¾±�«sÅ�¶¡�mq
«´p�VyK�×rK��¾�hW�¶¢ªO�,m´}�µmKm�r[K��� �

�³�V/yK�È/�ÆXkK�¶/ª�²g�°O�r®��³�VyK�×qLP±K�¶¡�µn}���K³�¬¢g�°O�Èª��,n²y�qm
NgL��rX~¾O�È�mL®X�Kmq´�Kq�³K�¯Kr�±�n²±Km��VyK�µrPX��n²y�xS��� �
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¬`²S�V½K³q��K�µn?�qL®��°O��LhyK�¶�[´�qmVy����º�X�¹ArK�V_³tW�È±K�Vª��§L�
V/~X�� 3¬/5 ©³�§L/��0L/_³s�L/¸©�Un/_´�� ©o�°��V~X���0L_³s�L¸©�¯K�Èz�±�È����´�����r/g

�,ÈªL������]�,������,��e�,����� �
V©Åm�r½r�W��Èª��«LKņ��V/�´�]K³msK�x/S�×mr/�¶/¢²½K�r/O�È/²P�qL®��jyLS�qm

È�|¾X�W�¯s�µqLOqm�È�«´/ª��³�n²¡�Km�r·´/}�m´/}¶/O�Kq�³K�Ur/�g�,mq��|¾/X�W�r�Lk
È�Vp�È�³�n²¡�¶/O�V/½K³q�.×mr/¡��¾�hW�Krc�n½Lr���¶/¢²½K�r/O�mqKm�V/©Åm�ÈO´k

¶/±�,È�´²/��f¾/�ªW�qm�¶/ª®_�sK�,eL/¢±�ML/O�UL¸P}�rO�r[K�N¾WrW�³��¾�hW��N/_K³�L¸²W
VyK�«´p�¶¢ªO�Vz¾±��� �

n²y��¶O�VyK�¶�[´�Èh���N·p�¶O�qL®��°O��LhyK�MLzX±K�V¸_���,Èz¾��°O�¯L®\�
VyK��L®_K�MLh�K�sK�³�VyK�ÈOÆ¡��� �

¬~}�V½K³q��VyK�µn?�n®h�°O�¯Kr¸�V½K³q�qm���� Þ6ÉK�nP��ÈOK�°�ņ��¶/©�¨¾��§L�
� Þ6ÉK�n/P��´/OK�§L���L¸©Bz��0L_³s�L¸©�¯K�¶©�¨¾��� 0º�X�¹ArK�]³tW�0L±Æ��¯Kņ�L¸©B/y�¬/©³����r/g

�,ÈªL�����]�,������,��e�,����� �
V©Åm�r½r�W���mL��«LKņ�¶/±�,qL/®��¶/�[´�n/²±L�V/½K³q�°/½K�qm�wrS�L¸²W��³�´/_³

È®±�en�Kq�]³r��¶O��´Or�UL¸P}�µqLOqm��¾�hW�È�j¾O´W�¶¢ªO�,n²¡�n/²¡���N/ª��°/½K
V/yK�«L®WL±�]³r��«L¢gK�qm��L¾XgK�M´_³�Èª¡�×KrP¡�¶¢²½K�sK�VyK��}L¡���UL/½K³q

�mqKm�V©Åm�L�n�°½K�rO�t¾±�×r¦½m��,ÈªL��rg����]�,������,������ �

��������µKq��qL�W�¨g��

¶O�¬~c��L¾XgK�«³t©�rO�§Km�UL½K³q�¯L¾�,r·L��Nzg��,×n²y�³�È©Åm�UÅL¢}K�sK�È}´S
«n��rO�§Km�UL½K³q�LO�µKq��qL�W���q�×KrO�³�VyK���h��qL�W�,�L¾XgK�«³t©�¨g��È½L/·

VyK�°¢®��� �
f¾�´W��K�¶�IL��V©Åm�¶¡�È±Lz¡�×Aq�×L²P�rO�ZhO�°½K�qm��L/¾XgK�M´/_³�r/O�Kq�§³

�sK�§³K�¶/�IL��V©Åm�rO�¶¡�È±Lz¡�r�±�×L²P�rO�LK�,mqKm�µKq�,n±r½pTO�]³r��LO��PWr�UL¸P}
È�¶}nk�V©Åm�³�n²y�r�±�È®±�ZhO�°½K�¶O�VO´±�,q´�y�°½K�¬�Kq�¶ª®_�sK�,n²²¡�nyq��� �

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


ʴʼʶ˨ ˨

 

www.jf.isca.ac.ir 

È�
´²
�

�f
¾�
ªW�
sK´

_�
mr
¢½
³q
�LO�
�L
¾Xg

K�¶
©mK
�È
yq
rO

�
°½
t¦
½L_

�¬
gq
�qm

 

§³K�¨g�µKq��sK�-V/yK�q´/¸��³��Æ/�K�¶/O��L¾XgK�M´_³�rO�§³K�¶�IL��V©Åm��ML/O
�¶®ª¡�¶±´®±�×rgK���f½r/��³��/±�«³m�¶/�IL��È©³�,VyK��L¾XgK�M´_³�rO�§Km�q´¸��LO

«n��qm�VyK��L¾XgK�M´_³���,¶/±´®±�MLO�sK�§Æ/g�>È/}�¨/¡��«n/��qm�f½r/���M´_³
�³�p/kK�«³m�¶/�IL��¶/O�¶/¡�V/yK�°/½K�q´¸��rO��±�¬½n�W�µn�L��×L�X��³�VyK��L¾XgK

�³�¬¾²¡�MLPhXyK�rO�¨®g�Kq�§³K�¶�IL��MLPhX/yK�V/yK�¶/®¸�q´/K�sK�mq´/�¶¡�L`±?�sK
È�n¡D�m´}�� �
µKq�«³m�¨//g��È®±�M´//_³�r//O�Kq�§³K�¶//�IL��V//©Åm�§³K�sK�×qL//�±K�j¾//}��³�mr½p//S

È��r//O�V//yK�§Km�«³m�¶//�IL��³��L//¾XgK�MLPhX//yK�r//O�V//yK�§Km�§³K�¶//�IL��¶//¡�n//½Lr�
«n��È�pkK�§³K�¶�IL��¶O��qL�W���q�«L��qm�³�,MLPhXyK�r½s�-n²¡�«L/��qm�«³m�¶/�IL��K

�V/z¾±�È�L/²W�x/S�,V/yK�°/¢®�MLPhX/yK�È�¾krW�¬¢g�LO�¨¾¸zW�³�VyK�¨¾¸zW�¯L¾O
�,×qL�±K�j¾}������]�,����,������ �

§L¢}K���¶/¡�m´/O�È½L/_�qm��r/��Kr/½s�,V/yK��r���ªk�¶¢²½K�rO�¯³t�K��®_�°½K
«n//��³�M´//_³�¯L//¾��qL//�W��,MLPhX//yK�«n//��³�MLPhX//yK�¶//±�,n//}LO��L//¾XgK�M´_³

}K�¶X/}´±�×L�n/�L/O�j¾/}��®_�¯´c�°¢©³�,n}LO�¶X}Km�VyK�°¢®�t¾±�×r¦½m�UÅL¢
«n��rO�È²P��,mqKn/±�UL/�L²�]³r��«L¢gK�qm��L¾XgK�M´_³�rO�§³K�¶�IL��UL½K³q�V©Åm

�r��UÅL¢}K�¯L¾O�sK�È�r�±�m´}��� �
µKq�«´y�¨g��µKq�sK�§t²W��r��rO�«n��sK�xS�,«³m�³�§³K�¨g��³�È/�r���®_�¶O�ÈyrXym

È���LzW�¶O�¨IL��L½�,f_r�m´P±����L/zW�¶/�IL��³m�r/·��qL/�W�sK�xS�L²P�°½K�rO�¶¡�¬½´}
È��M´/_³�µn/�L��x/S�,V/yK�V¾ªg�³�VIKrO�rO�§Km�UL½K³q�³�UL½?�«´®���_r�³�n²²¡

È�r/¾¾lW�¶/O�¨/IL��L½³�,VyK�«L®WL±�È�´²��f¾�ªW�¶ª®_�sK�]³r��«L¢gK�qm��L¾XgK��¬½´/}
«n��¶`¾X±�¬·�sLO�¶¡�_³«n��rO�§Km�UL½K³q�¶O�pkK�¯´c�,VyK��L¾XgK�M´���L/¾XgK�M´_³

�«³m�¶/�IL��UL½K³q�LO�f¾_rW�,nyrO��qL�W�MLO�ULh_r�§L®�K�¶O�VO´±�r¥K�³�VyK�t½L_
�sK�³�,�/�q�Z½n/g�¨/\�-n²X/z·�V/IKrO�r/O�§Km�UL½K³q�³�UL½?��Æ�K�LO���K´�Kr½s�-VyK

/_³�¶ªJ/z�¶/¡�n}�VOL[�¶²¾~¾S�ZhP�qm�,r¦½m�×´y�³��L/®_K�sK�qKmq´/krO��L/¾XgK�M´
VyK�Ur¸}�³��L®_K���K´�§³K�¶�IL��m´}�¶X�¥�LW�Vz¾±�Ur¸}��� �
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����������§L¢}K��
�qm� /}�mqK´/�qm�¶/¡�n/}LO�°/½K�¶/O�]³r/��qm��L/¾XgK�M´_³�¯ÆIL��r�±�VyK�°¢®

«n��MLh�XyK�×L�X��,]³r��¶O��´Or�«L¢gK�sK�È®¢g��×L/�X��L/½�³�V¾_³s���hW
º©L�K�m´}�ML²X_K�VyK�N_K³�xS�,VyK�n���¯Æ�O�,m´���qm�mLz�©K��� �

n�±���0Å³K�V/½?�¶ª®_�sK�¯L¥qtO�sK�ÈkrO�Kr½s�,VyK�È�ÆXkK�§ÅnXyK�°½K��,ÈI´/k� Þ6ÉK
È®±�×qL_�¶¾®¢g�UL¸P}�qm�Kq�MLh�XyK��n/²±Km��,ÈI´/k����]�,������,�������0L/¾±L[�°/½K

�¶/¡�×mqK´/��´/�k�qm�Nª��°½K�Kr½s�VyK�L�n�sK��kK�Vh���r��rO�§ÅnXyK
�×L/�X��³�,f¾h��n}LO�n���mLz��³�Vh��qm� }«n/��¨/�K��,V/yK�V/¾_³s���hW

È���h�ÈyqL��¶�¾��L½�³�UL�L��LO�eL¢±�n���¶¢²½K�qm� }�¨\�¶/±�L/½�m´}���qm�È/©³
mqKn±�m´_³�MLh�XyK�×KrO�È½L_�,n}LP±�n���mLz��³�Vh��qm� }�¶¡�×mqK´���xS

�,V/yK�«L/®WL±�N/ª��°/½K�,¬/½qKm�n/���Vh��¶O�¯L²¾®�K�¶¡�È�´²��f¾�ªW�Vrg�qm
È®±�xS�O�¯K´W¶�V/yK�N/_K³�]³r/��¶/O��´/Or�UL¸P/}�qm��L/¾XgK�¬¾½´/¦O��ª��q´���

�r/��,°½t¦½L/_�¬/gq�qm�ÈP²_K�mr�¶��±�qKr�XyK�Z¾g�sK�È�´²��f¾�ªW�°½KrOL²O��r�±
Vz¾±��L¾XgK�M´_³�µn�L���Kn��³�mqKn±�§L¢}K�ÈP±L_�ULrh�sK��� �

¶`¾X±�×r¾¥��

È�¨�Lg�ÈP©L��,n}�¶�gÆ�¶d±?�sK�¶ª®_�sK�-m´}�� �
���N¾/y?�³�KsL/±�¯Kmr/�³�¯L/±s�×n/�qm�V/z¾O�qL/?�¶/O�¶/_´W�LO��qm�¯?�mL/½s�×L·
¶�r��È�M´/zh�¶/�L_�³�«L/�±�×KrO�È�L®X_K�¨���rK�°½K�,�ªXl�×L·��sK�³�m´/}

µKq�sK�È¢½�¶¡�L`±?���/²�¶O�ÆXP� 7°½t¦½L_�¬gq�qm�È�´²��f¾�ªW�¯?�¯Lqm�Èª�K�×L·
«n��³�sK´_�sK�ZhO�,VyK�È�r}��ªW�sK´_mqKm�Uq³r��³�V¾®·K�È�´²��f¾�� 

���Èª�K��¶/ª®_�sK�,¶/L·�q´/K�qm��L¾XgK�µn�L��,È�´²��f¾�ªW�¯L�©Ll�n²Xz�°½rW
VyK�]³r��LO��PWr�UL¸P}���¶/©mK�sK� ½�r·�n}�VOL[�¯L�©Ll�¶©mK�ÈyqrO�³�n�±�sK�xS

mqKn±�È�´²��f¾�ªW�Vrg�rO�V©Åm�³�VyK�È©Åm�³�×n²y�UÅL¢}K�¶O�ÆXP�� 
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���qm�ÈWL½K³q¶¸P}�µqLO���L/¾XgK�¶/¡�mqKm�¯?�r/O�V/©Åm�,]³r/��«L¢gK�LO��PWr�×L·
�qm�È�´²��f¾�ªW�sK´_�t¾±�L¸±?�³�Vz¾±�N_K³VyK�°½t¦½L_�¬gq�� 

���º©L�K�¶/O�n²X/z��L¾XgK�M´_³�¶¢²½K�¶ª®_�sK�,UÅL¢}K�sK�ÈkrO�¯L½LS�qm��mL/z�©K
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