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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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ŽŞƷɎš�ƩšŞƃ�ƸŻŝ�ſŝ�ƙǁůŽ�žɎūŔŧ�ͯƇƀǤ�ŦɎƲǁŜƄƶ�ŽŞȏƺŝ�ǀ�ťŞŢūŝ�ƼŽŞȜƺŝ�ŽŹ���
� �� �¯L¾¡�×n¸�r¸�� �eL¾y�¬¾gq�� �«Lzg�n¾y�È²¾zg�°½n©K�� �� �

V�L½qm�j½qLW����������� �� �{r½pS�j½qLW������������
µn¾¢c��

�qL®¾O��OLy�¯oK�sK��´_q��sK��L_�¶±L�yBX�¶¡�VyK�È¢}tS�¶���qm�¬¸�UL�´�´�UL/�©L��qm�Kq�m´/k�¶X/z½L}�µL¦½
VyK�µm´®±�mL`½K� }tS�³�qL®¾O��OK³q�qm�×Âk�µs³rK�³�¶X�L¾±�È¸�����LO�, }tS�V¾©´Jz�qL¢±K�L½�ULP[K�µqL¦±K�qm

«n����³��LO�³�,�OLy�¯oK�sK�qL®¾O��´_q�×L²[K�qm�¯Lqm�sK��L²XK��qu��µmL�¨½o�qm�×r¦±��������V/¾¢©L�È/�ªW�LO�,«
¶O�W�¯K´²��qL®¾O�§L�qm��r�W�MLzXgK�³�¯nO�×L��K�rO�¯Lz±K��ªz�¯nO���V¾©´J/z�,¯L/qm�qm� /}tS�×Æ¾X/yK�LO

µ´ª_� }tS�È�r�±�¶O�×´�K�n²cr·�r�±�°½K�-m´}�r¥�È®±�È©³�,nyq�n}LO�MK´��n±K´W��«n/��×Kr/O�¯L¢/}tS���´_q
K�V/¾�´²®�³�x/�±�¶/O�qKr/�K�sK�×r¾¥´ª_�¶©mK�¶O�È½KnXOK�¯oK�sK�n�O�qL®¾O�V¾©´J/z�³�>qm�µn/�L��,V/¡Æ·�qm�L/�©

µm´®±�mL²XyK� }tS�È�ÆkK��³�,qL/®¾O��´/_q�Uq´��qm�¯oK�mLz��,x�±�rO�¶�ªy�¶O�§ÅnXyK�LO�¯KqL®¾O�, ÖL��qm�-n±K
n²X/z·� }tS�È��³�³�È�¾ª¢W�V¾©´Jz�¶O�¨IL��,MLh�XyK��qm��/�h��L/O�V/yK�mn/��È�¾/�´W�{³q���³�È/ª¾ªhW

/��qm�¯L¢/}tS�V¾©´Jz�{r½pS«n/��Uq´���/�K´�qm�qL/®¾O��/y´W��OL/y�¯oK�sK��´/_q�m´/_³�L/O�¯L/qm�sK��L²XK
¨IL��³�×q³r�r¾��«n/��¶O�¯n}��L/O�¶/g³r��UL/�qL�W�¶/O�,Uq³r/��m´/_³�L/O�qL/®¾O��/y´W�¯L/qm�¯oK�sK��´_q

µqLc�n·m�¶®WLk�V©³m��y´W�qL®¾O�UqLzk�¯KrP_�È½´_�� �
µuK³n¾ª¡�L·��

sK��´_q�,�Pz��¾krW�UL�r�W�sK��´_q�N���,N���¬¢g�qm�,�OLy�¯oK�� �
                                                          � �
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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����ÈÆ/yK�UKsL/`�¯´±L/�������µmL/�³����

L��ÈÆyK�UKsL`�¯´±�����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·
m�¶±L�/yBX�L/K�,VyK�qL®¾O��OLy�Z/gLP�,¯L/qm�qm��r/�W�¯oK�sK��´/_q�L/O��L/PWqK�q

�´�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��,

¬·qm�Z�LO��¶²¾s�qm�È½L���×Kq?�È¦Xl½q�-V/yK�µn½mr¥�×³�V¾©´Jz�L½� }tS�>KrOK
�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¡�Â/k�,È¢/}tS��´/�g�³�¶���mL�OK�ÈyqrO�LO�¶�m´/_´

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��L/O�Kq�¯oK�sK��´/_q�È�´/�g�V/¾·L�xT/y�,m´/}

�°½´±�¶½r�±�¶O�{r¦±�¯?�r/O�mqK³�Èª�K�UKmL�X±K�,È¸���YKrW�sK�mKn®XyK�LO�³�µmr¡�°¾¾PW
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�� �
È�¾�´W�³q�|¾S��¾�hW�°½KrOL²O�q³?mr¥�{³q�,VyK�Èª¾ªhW�È/²XP�¯?�UL�Æ�K�×

¶±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
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|¾���½r�� ±LO�,×qKmrO�¶¢P}�,ÈWL�Æ�K�×L·�«r±�sK�µmL�XyK�³�×rW´¾TL¡�×L·�Kt�Kq��×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}��
¦±�,«´/¸��È¦X/y´¾S�³�È±´¥L/±´¥�,×q´�W�È±LP�¶O�¶_´W�LO�qm�¶/¡�mqKm�«L/®X·K�µn/±qL

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�L²�×�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

����]�,����,������V/yK�µn//?�L//²��°½n/O��r//�W�r//¦½m�È/�½r�W�qm���mKqK�«Kn//�K�r//·×�
X²©L�qm��l}�¶O�NzÈ����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��¶O�¶/¡�È±L/qm�ULKn/�K�°½KrOL/²O��¶ª¾/y³
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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

È�N���¬¢g���hW�Z�LO�,�OLy�mmr¥��LO�wLyK�°½K�rO�¬¾Xz·�³rO³q��´�´�³m�� �
�©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
S��y´W�qL®¾O�×L��KÈ�§L�qm��r�W�¶O�È�ªW� }t��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´/}

²±L�-VyK�KqKm�L��K�ÈkrO�qm�Kq�{³r��³�n½rk�V¾ªOL��n�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®_�°³½ÅnX/yÅK�°¢®�º/ªL�®©K�sK´/`©�¶/O�§

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�¡�qm�¶Kt_K�,¯´k×��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�×Kr/O�µ´�©L/O�µn/½L��³��/�±�¶/¡�n±K���/�hW
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

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

�x¢�©LO�³�n}LO� ©L�V®¢g��,L¾±�������,������ �
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¶O�¯nO�×L��K�V¾©L�{r½pS�LO��¯oK�,×mL�X�K�³�È½Æ���V��²�,È�r��qLPX�K�Uq´�
«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�°¢®

È�jyLS�qm�¶¡�mmr¥�er��V¾©L�qm���/²�¯?�sK�¶¡�ÈWL½K³q�³�UL½?�¶¡�m´®±�¯L¾O�¯K´W
µm´®±�§Æg�¶P²_�¶O�,n±K�µmr¢±�¶_´W�¶X¾�¶ªªh�³��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
È�M´zh�§L�È©³�n±qKn±�§L�X±K�V¾ªOL��¶¡�n²Xz·��§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�

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

����]�,�����,���,×n¾¸/}�-����]�,����,����³��g�LK�,n/}LO�¶X/}Kn±�Kq�Z©L[�¶O�×qKp¥K���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

KnXOK«n��LO�,qL®¾O�È½��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�r¦±�¶/O�§ÅnX/yK�³�q´¡p/�µmL/�«³m��/}�qm�×

�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���r/¾��§L�rO�qL/®¾O��³�,�N/���¬/¢gqm��V/yK�¯L/½L®±���µn/±qL¦±
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È�r�±�¶O�×´�K�n²cr·�¶½r�±�°½K�¶¡�VyK�n�X��¶O�È©³�,nyq�P�UKmKr½K�¨¾©m�V¸_�È½L²
¬¢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�V/yK�µn/?�n/yrO�ULP[K�¶O�¯?�n²±L�³�V��,×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���

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

¶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�K��´_qUL�r�W�§L®�K�qm��Pz�¯oK�s��±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
È½KnXOK�¯oK�sK���L½��gÅ�¯oK�sK��´_q�³��OLy�¯oK��n}LO�¶X}Km�m´_³�� �

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

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

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


ʺʵ˨ ˨

� �
 

www.jf.isca.ac.ir 

y
�³�
V
z¾

O�§
L

¬X
~·

�µq
L®
}�
,

«´
y

��
�È
SL¾
S

�����,
t¾
½LS

�
��
��

��

�mmr¥�§L�qm��r�W�N_´�¶¡�n²·m��,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��m�t_�,n±K�r 6kBW�³�« 6n�W�q�®k¾²È�,����]�,����,������ �
�©K��È�´�g�¶��K³�¯oK�¯m´O���L�½K�¶±�³�VyK�n���¶±�¯oK�,wLyK�°½K�rO���,§L/g�°½K�LO

�qKr�K�n²±L®·��,mLKm���h�������,����mqKm�ÈS�qm�È�´�g�qL[?�¶¡�VyK�×mKqK�Èª®��,���¶/O
¯oK�³�Vz¾±�L~±K�n���¶O�¬IL��¯oK�,r¦½m�¯L¾O�¾·�µn²·m�m´/_³�¶/O�È�´/�g�r�±�sK�Kq�t¾c�b

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

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

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

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

�¯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_´
�µmL�¨½o�rOKrO�¶¡�m´}�µmKm��½LO� ª������È®±�«�mr/¡�§³n��¯oK�sK�¯K´W���wL/yK�r/O

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

�r��sK�¯m´Ot½L_�«sÅ�³�qL®¾O��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��µmKqK�L/O�¯oK�,wL/yK�°/½K�r/O�-n/±K¯oK���/�h�µn/²·m
È�K��´�³�³���hW�qm�¯³oB�³�m´}½�´�g�¨®��°È�/~�±È��mqKn/±�/�`±È�,����]�,������,

������L/~±K�Kq�¯oKmq´/� à¶/gLOK� 7̄ oK���K³�qm�³�,mqKm�sL¾±�L~±K�¶O�³�VyK�È�´�g�¨®�� 7̄ oK�Kp©
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���-�������,�������×qLz±K´k���h�¯´d®·�¯L¸¾���sK�ÈkrO
��,×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�µmr¡�f½r/�W�¯oK�¯m´O�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���È±´±L��¯oK�°½KrOL²O
¶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±�«��¶O�-¬¾¸��Ì/gLOK�|½Kn/¾S�N_´�È±´±L��¯oK�¶¡�L²��°½K
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
V/yK�¯?�«tªX/z�t/¾±�¯L/z±K�¯L/qm�³�¯nO�qm��r�W�xS�,n}LO�VOL¾±�¶O��´²�§L�qm��
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mqKm�¶gLOK�sK�rWÅLO�È±B}�VOL¾±���¯n/O�qm��r/�W�×Kr/O�¯L¢/}tS�wL/yK�°½K�rO�¶/O�qL/®¾O
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��¶/O� /}tS�È/gKr_�¨/®��°¾/g�qm�¶/¡�µn/½mr¥�µn·L/~�³�n/·m
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�/zV/z¾±�n/½n_� /}tS�V¾©´J���³�¶/gLOK� 7̄ oK
��m�È�V¾©´Jz��Uq´/��qm� /}tS�¶/¡�¬¾X/z·�V/OL¾±�¶/O�¨IL��mqK´�°½K�qm�È©³�,n²¡

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

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��¯Lqm�sK� }tS��L²XKVyK�¯?�V¾©´Jz�Z�LO�� �

�����¯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
�mmr¥�¨�Lg�°¾�r��°¾O�µn��²�mKmqKr��LW�VyK��,×qL/�±K����]�,�����,���²¾IL/±�-È�,�����,�

]����,���sKr¾}�«qL¢�-×�,�������,����/zg�-²¾È�±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�

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

¨/OL��¯oK�¶/cr¥K�¶¡�VyK�×q³r��¶X¢±� ½�r¡o�l/}��/y´W��´_q¯oK����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��¯oK�sK��´/_q�×Kr/O�UL/P[K�³�n/¾½BW�¨OL��¶`¾X±�qm�³�m´}
�m´O�n·K´l±��µmL�sK�mL�Xz�����«�n²±L�-���©K� ¶O�°¾�r��µL¥r·��¶/O�«t/ª�È/tª�¶/_³

��K´W�µn}�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/¥��,ÈL/K����]�,��,

������,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¦½�,n/½�L
��L�yK�Kq�¯?¡±�mr�³�,n²¾®±�tÈ�´W«n���r}�,n���°®��qm�n±K��¯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

Vz_�µn½L��×³�ÈXÆy�V½L��×KrO�qL®¾O�¯oK�sK��×Kr/O�µn±qL¦±�¶O�§´/�³��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�K�sK�Kq�L¸±?½�]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�¾mqKm�m´_³��´_q�³�V~¥sLO�V���qm�X±¾±Ls�¶`È�¡O�¶¾�qL®½L�/©³�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�±��Kq�r/¦½m� /}tS�¶/O�¶/�_Kr�V/¸_�È®z_�V�L�XyK�qL®¾O�¶¡�ÈWq´��qm�nyq
y�V¸_È�,n}LO�KqKm�×qL®¾O���m�³�ÈXÆ��¯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�V¾�³�n/}LP±�mL/g�qL/®

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


ʺʹ˨ ˨

� �
 

www.jf.isca.ac.ir 

y
�³�
V
z¾

O�§
L

¬X
~·

�µq
L®
}�
,

«´
y

��
�È
SL¾
S

�����,
t¾
½LS

�
��
��

��

«n��³�¯Lqm×�Æ·�NPy¡n}�qr��³�V½O�n³�¶×�� /}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��K�n�O�Uq³r��Uq´��qm��´_q¯oK�s���¨/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��È�qL®¾O�×KrO�¯KrP_�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
//z�¶//OµqL//S�qm�¯L//qm�M´//_³�¶ªJ�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¡��/�g³�¶/X�r¥�qKr/��«ÆyK�n
�r·�¯L_�m�rO�Kq�mr�½_K³�¯Kr¦�N¡�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��Kq�«mr/�Ì/®·

�µn±s¡�VyK�µmr��,µnIL����¯³t�K�-K�rO½²¢�¯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�¡¯Lqm�¶�±¢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��5º3¢4ª 7̧ 8 X©K����,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�¶¡�²·m�µnÈ�±?�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/}

�m�³�ÈXÆ/y�V¸_�qL®¾O��´_q�sK�,«sÅ�n���°®���r}�¶O���¨/®��¶/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/}
�mL/`½K�¶/O�r/`²�³�µmKm�V/ym�sK�¯Kn_³LO�³�n¸�X�,s´z©m�¯L¢}tS�°X}Km�×KrO�Kq�¶�L_

S�¶�L_¬©BW�È¢}t�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�� �
¯L¢K�¶±�,VyK�qL®¾O�³� }tS�×KrO��Lk�¯L¢K�¶O�n�X��µn±qL¦±�,¯L½LS�qm��³�-«L/�

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¥���¶/¡�¬¾/}LO�t/¾±�¯L/¢K�°/½K�¶/O�¨/IL��n½LO
K��L�m�×KrO�n±K´XO� }tS�qL/®¾O�×K³Kn/�¶O�³�µmr¢±�¯oK�sK��´_q�¶O�È¸_´W�qL®¾O�¯L_�s

�°/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�m��r/�W�,¯L/qm� /}tS��/y´W�Kq�|½´/k�¯n/O�q
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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·�� �

�����«n��¯ÆIL��UKr�±� }tS�¯L®���

¯´±L��� }tS�sK�V½L®g�V¸_�qm�qKp¥qm�¯oK�«³t/©�¶/O�,qL®¾O�³���¯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
�µmL/�qm�,n/}LP±�°/¢®�qL/®¾O�sK�¯oK�¨¾/�hW�¶¡�È½L_�qm������«��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
�¯ÆIL/��,µn/±qL¦±�r/�²�sK�,qL/®¾O��/y´W�¯oK�sK��´/_q�Uq´/��qm� }tS�¯L®��sK´_

«n��m�¶O�,È½KnXOK�¯oK�m´_³�Uq´��qm� }tS�¯L®�µm´®±� z®W�¨½o�¨½Å�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�¶¡�n½L®±�¶O� /}tS�¯L®/��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�¶¸P}�×KqKm�eL¢±�¶¡�mmr¥��l~�¶¡��V/yK�¶/IqKm�¶¸P/}�×Kr/_K�Z/�LO�¶/gLOK

�°OK��,¶Kn�����]�,������,�����¶¸P/}�N/_´�¯oK�Uq´��°½K�qm�¶¡�-¨X��qm�¯oK�°¾²d®·�-
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
Jz�sK¯´±L��¶¡�ÈX¾©´�×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
È�¯?�«L//`±K�¶//O�K�³�V//yK�qL//®¾O�¯L//qm�n//²¡�³�mqKm�È¦X//zO�¯L//z±K�È¥n//±s�¶//O�r//K�°//½

¨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¥��qL/®¾O�³� }tS�°¾O�¶½´y³m�×K

¸�W�³��´�g�rO�È²XP�³�qL/®¾O�¯L/qm�V/¸_� /}tS��/y´W�ULnk�¶IKqK�¯´d®·�ÈWKn
�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
ÈWKn¸�W�³� }tS�³�qL®¾O�¯L¾���K´W�¸±?�×KrO�¶¡È�mL`½K�L��¯?�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
N_´�³�msKmrTO�VOLP��¶O�³K�È©³�L½�qL®¾O�¯oK�LO�rhPX��qL/®¾O�N¾y?�L½�U´��,´�����±

�VyK�°L��,mmr¥��,È/�`±����]�,������,����,×qL/z±K´k�-����]�,�����,����,ÈªL/��-�����,�

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

¶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�,�� /}tS�¯L®/��Z/�LO�,qL/®¾O��/y´W�È½Kn/XOK�¯oK�sK��´/_q�,È/©³K��½r�
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�V©Lkm�×KrO�Kq�qKr�K�µm´®±�er��¯Lqm�qm� }tS�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�/}tS�Kp/©�-¬¾½L/®±�r/¾P�W�m´k�¶O�qKr�K�È�´±�Kq� }tS��y´W�¯Lqm�V©Lkm�¯K´W� 

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

È�¯oK�mLz��Z�LO�¯oK�sK��´_q�¶¡�m´®±�r¥¯L²c�-mm�«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
K��´/_q�³�,¶/�½m³�¶/O�¯oK�sK��´_q�,�r�W�qm�r_BXz�¶O�¯oK�sK��´_q�V/±LK�¶/O�¯oK�s

�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
È� }tS�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/¥���UL/P[K�×Kr/O�¯oK�ML/�hXyK�¶/O�§ÅnX/yK
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¥�¶/¡�¶±´¥
�°¾/O�sK�¯oK�³�µn}�nyL��¯?�mq´�0L²¾�½�§³K�qLO�×KrO�¯oK��´_q�LO�¶¡�m´O�°¾��³��l~

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

W�r½Ly�VyK�°¾²d®·UL�r��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��
«n���r��qm�V©³m�L½� }tS�V¾©´Jz�×mrP·Kq�er���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
o�qmÈ�¯?�°¾¾PW�¶O�¨½�¬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
�VyK�µn?�¯m´On¸�X��,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×�,�����,

������Æ��,�r��°½K�qm�§´Jz� }tS±´±L��UKsL`�rO�µ³È�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�«n/��Uq´/��qm�³�µmr/¡��´_q�¯oK�sK�¯Lqm�sK�¶ªgr��,¯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}
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s� }tS�V/¸_�Kq�r/¦½m� }tS�¶O�¶�_Kr�V¸_�È®z_�V�L�XyK�qL®¾O�¶¡�VyK�È±L
È�Uq´//��°//½K�qm�³�n//}LO�KqKm�×qL//®¾O��//�m�³�ÈXÆ//y��³�µm´//®±��´//_q�¯oK�sK�n//±K´W

«n��V/yK�¶/_³ÆO�¯L/qm�sK� /}tS��L²XK��¯´±L��±�qKp/¥/¾¶/O�t�S¾³r×�r�±�sK/½�q´¸/~�¶
�´�g�ÆyK�¯L±KmÈL²_�,/½��K³�V��sK�Kq� /}tS�µn/}mL/�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�¡��

�V©³m�È±n�V¾©´Jz�r/¢��µn/¾½Ks�³�È/²¾¾PW�r/¾�X�sK�È/}L±�È/yL¾��§ÅnX/yK�sK�¶/X�r¥rO
¶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/}
�LO�¶¡�Uq´��°½K�¶O�-mr¡�ÈyqrO�k�¯KrP_�¬¾®�W�È¢/}tS�¶/�L_�,V/©³m�¶O�qL®¾O�UqLz

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��f¾/PW�UKq³r/�©K
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�,�������,����/Æ��-/ªg�¶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���,
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®·�¶O�µqL}K¾g�°¢ª���¬È�Kmm�¯mr¥�rO�°zh�³�mq½r¦×�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��¶O�¯K´WÆ·��r��qm�mr��oL�±K¡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�ªL��È²¾zgÈ�,�����]�,�����,����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������,

�������� �
��°½K�n½LO�¶XP©Kn�Kq�qL¾��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��,×n¾y�������,����¯Lqm�,��q´/K�rO�¨L¡��ªzW�¶O�¯n¾yq�sK�¨P�
�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�¾O��OL/y�¯oK�sK��´/_q�m´/_³�,qL/®

�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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�W�Z�LO�¬¸�°½K�³�n²}LO�¯KqL®¾O�VÆy�¶O�n¸�X�¶¡�µn}�¯L¢}tS�V¾©´J/z�xg�V½´
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´®±����È�¶¢ªO�,m´®±�µn·L~��Kq�¯?�¯K´/W

rO�¶¾¢W�LO�mr¡�VOL[��L�X±K��� �
�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��n/½L®±�¯KrP_�Kq�¯?�,m´}�mqK³�qL®¾O�¶O�ÈWqLzk�¶¡�ÈWq´��qm�n½LO�Kp©���,°¾/²d®·
�sK�qm�UqL/zk�È/©³�,mmr/¥rO�¶/�L_�«L/®W�¶/O� /}tS�V/��²�¶¡�VyK�q³m�¶O�V©Kn�

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
r�³VP�K��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�³�×qKmK�¯L²¡qL¡��r��sK�¶¡�n±K��L/½�qL/¡�«L/`±K�°¾g�qm�¯L±?�¯Kr¥qL¡�L½
¶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�¶¢VyK�¯LsLy��Kn·K�sK�,È���0L�L/���È/krO

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_
¶/O�Uq³r��/yq�×L²�¾�¶/O�V/©³m�¯n«n/��³�V/yK�r/WÅK³���L/²���/���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

http://www.jf.isca.ac.ir
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~�LO�Kq�V©³m¢È�¶_K´�n¸�X�¯Lqm�qmL¡�LO�¶¸_K´�qm�¨�msLy��VkKmrS�Kp©��UqLzk
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

È�rX}K� ©L�¶O�m´k�¯Lr��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��¶¾�¶Or`WLO�N¡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//zO�¯oK�³� //}tS�,qL//®¾

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

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®�´J/z�,¶IqKm�¶¸P}�m´_³�È/�ÆkK�V¾©

«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�

http://www.jf.isca.ac.ir
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�×qL//Xlm´k�¨/�K�mK´//�³�����³�����,È±n/�¯´±L//�V¾©´J//z��Uq´//��qm�Kq� //}tS
L®¾O��´_qÈ�L_rOLS��OLy�¯oK�sK�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�«

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

�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�� �

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

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

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��×q³Kn©K�ºPX¢� 

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

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

�� �®_È�¯Kr¦~·³vS�sK�����������ƸǅŤ�ŧǅƃƨƽ�ưŨťƛƽ�ǄƲƭ�ȡǂǅƅƭ�ŭƨɕŨń��r�L/±��/y¾�m´®hn
®}L·È�×m³r·L}���¬����qL�®©K¹rIKm�¶zyD�¨·K�N·p�rO�ÈÆyK�¶���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�����������ǄƽŤƅƹŤ�ŸťůƮƽ��¬���§?�¶zyD�V¾P©Kń� 

��� eLX�©KnP�r¾�,È�Kr�È²¾zg�����������ƲƮƹŤ�ǀɔǇťǂƣƹŤǄɕǆ��¬���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
ÆyKÈ� 

��� 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
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��� ×n¸�,×n¾¸}����������ŬŤƁǆƣŮ�Ǉ�ťǅƀŤƀƄŤƅƱ�ƷǈƒŤ��¯Kr¸W���UKqL~X±K¯Kr¸W�µL¦~±Km�� 
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��� ®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��W¯Kr¸��¯Kr¸W�µL¦~±Km�UKqL~X±K� 
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yqn¾®ª��µs´g�°¾¬��¶� 

��� ªL�Ès�,½°�n©K½ª��°O�°È�����������ƻʮƊʭŤ�ơɔŤƅƎ�ŸƅƎ�ͳƭ�ƻťǆƭʭŤ�ΈƹťƋƽ��¬/�����qL/�®©K
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¡MLX�}³r�È�q³Km×� 
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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� 
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��� ²©¢±KrÈ¨�L��,����������źŤƎƇǫ�ƻťŨ�Ǉ�ƿťɕƿŤƄťƾ��¬���r¡¸���tÈ�qL¸�K�¶®IKń� 
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��� y�,mLKm���h¾���nÈ�������{���ƎƇǫ�ǄƲƭͳ��¯Kr¸W���´�g�UKqL~X±KÈ� 
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��� ¢/}�«qL¾sKr×r/�L±�,����������ƁŶ�ŬťŢťůƮůƨƊŤƨɔƁ��¬/���/ª��«L/K�¶/yqn�UKqL/~X±KÈ��°/O
OKÈ�N©L�ņ� 

��� ¢}�«qL¾sKr×r�L±�,�����������źŤƎƇǫ�ƻťͳ��¬���K�¶yqn�UKqL~X±K¾²D®©Kr¾°ņ� 

��� n®h�,×mq´²`O�×´y´����������ǄɕǆƲƭ�ƁƢŤǈƱ��¯Kr¸W���²W�¶zyD¾®k�«LK�qL[?�r~±�³�¬¾È²Ń�� 
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