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Abstract 

The decrease in the value of money and its consequences is one of the 

issues affecting the society, and the Imamiyah jurists have different 

viewpoints about the calculation of this issue in khums. This study, in a 

descriptive-analytical method and by examining the works of Imamiyah 

jurists, has counted the arguments of the obligation of Khums in the high 
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price of market due to the decrease in the value of the national currency 

(in Iran), which include: The similitude of money and the lack of 

compensation for its devaluation, the usury of compensating for the 

devaluation of the currency, the inflation being beyond the will of the 

parties, the unfairness of the calculation of the fall in the value of the 

currency, the ignorance of the amount of devaluation, the impracticality 

and the contradiction in the arguments of the calculation of the devaluation 

of money in khums. In criticizing these arguments, the authors have 

considered it necessary to maintain the value and price of money, and 

considered it as usury to compensate for the decrease in the value of 

money, as contradicting the purposes of the Shari'ah regarding usury. 

They have not considered the will or unwillingness to be effective for the 

necessity of compensating the devaluation of the currency, and they believe 

that the custom also considers the compensation of the devaluation of the 

currency to be fair and just, and ignorance about the amount of 

devaluation of the currency can also be solved, because when there is an 

argument, it is not time to adhere to practical principles and the 

aforementioned narrative arguments can be justified. Therefore, the 

arguments stated on the obligation of Khums is not sufficient. 

Keywords 
Khums, inflation, devaluation of the currency, high prices in the market. 
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�µn/�L��wL/yK�r/O�°½KrOL/²O�-VyK�Èª\�§K´K�µrs�qm�§´S�¶/���qm�q´¸/~��È/ª\�¯L®/�� �

V//yK�¨//\�¶//O��×KmK�«L//¦²·�³�n//}LO�qL¢·n//O�x//®k�È//�l}�r//¥K�,�§L//�{sqK�¯?� �
¶O��°¾½L//S�n//�qm� //½�qKn//��¶//O�È//Xg�¯?�M´//_³�¯L//s�{sqK�³�¶//X�L½�|·L//¡�Un//}� �

�¯L/®·��l/}�,n/}LO�¶/X�L½�|½Kt/�K�M´/_³�¯L/s�{sqK�r/OKrO�°½n/²c�L/½�,n/}LO�µn?� �
È�VkKmrS�Kq�M´_³�«L¦²·�È®yK�{sqK��§L/�È±´/²¡�V/®¾��L/��´/�´�qm�¶/¡�n/²¡

È��ª�W�x®k�¯?�rO�Kp©�,VyK�/yL¡�¯?�{sqK�r/¥K�È/Xg�,mr¾¥�n/}LO�µn/}�¶X��³�×m³³Km

�,¯KqL¢®·��������,������� 
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¶X/z_� z®W�m´k�r�±�°¾¾PW�V¸_�r½s�°¾·KrO�¶O�µ³r¥�°½K��L/¸±?�È/yqrO�¶/O�¶/¡�n±K
È�¬½sKmrS� 

ľŊù˨
Ăğù˨äŋĈŎ˨äăùė˨üĠďĚý˨ŉŘÏ� 

È¥v½³�sK�¶¡�VyK�¨¾km�Èª\�qm�Èª\�×L¾}K�sK�È�L�³K�n±n�X��¯L¸¾���ÈkrO��×L/·
È�qL®}�¶O�L¾}K�ÈWKo�ÈP/z±�UL¾�´�k�sK�¶±�,m³q���L/½³�È/±KsqK�,È/±Kr¥�,wL/yK�°/½K�r/O

È¥v½³�sK�°½KrOL²O�-VyK�ÈPz±��L�³K�sK�§´S�n½rk�Uqn���µmr®/}�V¾ª\�qm�¨¾km�×L·
È®±�¯L®��¯?�|·L¡�¯Kt¾�³�m´}�?�Vz¾±�q³��,È�y´½��������,M����� 

û˨
äŋĈŎ˨ŐŞý˨ŉŘÏ˨ŗ˨ęʭŒŰĕ˨ŗ˨ōŕęĕ˨ŏĕŘý˨ĂĠŞő˨äăŗʭŀă˨äŋĸĿ˨ãʭŕ
 

�È�¾�g�§´S�¯L¸¾���qL²½m�³�¬·qm��È�Èª\�Kq��È/�¾�g�§´S�³�×qLPX�K�§´S�°¾O�³�n²±Km
§´S�V¸_�sK�n²Xz¾±�¨IL��ÈW³L�W�b¾·�¯m´O���«´/��×qLPX�K�§´S�n½rk�Uqn��n}LO�L²O�r¥K

?�V¾ª\È©Lgqm�,n}LO�f¾h��n½LO�t¾±�È�¾�g�§´S�µqLOqm�°ly�°½K�,n}LO�¯�b¾·�¶¡�� /½
¶X�¦±�°¾²c�¯L¸¾���sK�§´S�qm�¶/¡�V/yK�¯?�rO�¨¾©m�m´k�°½K�³�n±K��Uqn/��,×qL/PX�K�×L/·

Vz¾±�¯?�V¾ª\�«´��n½rk�� �
����LO�È�¾�g�§´S�,r¦½m�UqLP��¶O�§´S�sK�r�±�¶/©mLP�{sqK�³�¯m´O��×KqKm�,°X/}Km�×K

�{sqK�È�¾�g�§´S��KrX}K�¶_³�¶O�¶_´W�LO�°½KrOL²O�-VyK�È�¾�g�È½ÅL¡�³�µm´O�È�r�
¶©mLP�{sqK�sK�×qKmq´krO�qm�×qLPX�K�§´S�LO��§´S�«´��³�µn½L��¶¡�¬¾}LO�n�X��r¥K�,×K

�m´/O�n·K´k�er��t¾±�µr�±�³�Æ��¶¢y�µqLOqm�°ly�°½K�,VyK�¯?�n½rk�Uqn��,×qLPX�K
t¾±�³m�¯?�n½rk�Uqn��r¥K�³�È©Lgqm�,mmr¥�¯KrP_�ÈXz½LO�,nOL½�|·L¡�b¾·�¶¡��sK� /½

µmKn±�K´X��¯KnO�L¸����n±K��,×m³³Km�������,���� 

ĉ˨
ĂĠŞő˨ĖŰ Ěē˨āęĖŃ˨ʯŉŘÏ˨ĂŞŋĈŎ˨ŌŘńŎ
 

È�§´S��½L�³�sK�µmL�XyK�LO��,V/z¾±�§´S�V¾ª\�«´��n½rk�Uqn��¶¡�mKm�¯L~±�¯K´W
ÈWq´�qm�¶`¾X±�qm�L½�|·L/¡�«q´/W�r/[K�rO�§´S�{sqK�¶¡¯L®/��,n/O��V/z¾±�q³?��×´/y´

�,È©Llªk����]�,�����,�������r��r�±�sK�mqKm�¶/�¾�³�¶/y��/���§´S�,¶½r�±�°½K�¯KqKm���§³K
�µr/¾ko�¶ª¾y³�¶¢±?�«´y�³�,VyK�{sqK�|`²y�qL¾��¶¢±?�«³m�,VyK�¶©mLP�¶ª¾y³�¶¢±?
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V//yK�{sqK��µr¾ko�¨//�K�°½KrOL//²O�{sqK��qKn//��¶//±�,V//yK�§´//S��½L//�³�sK�¯m´//O
µr¾ko�K{sq��n}LO�§´S�V¾ª\�«K´��n½rk�Uqn��LW�¯m´O��,È©Llªk�×´y´����]�,����,���� 

ĕ˨
ŏʭŰʭ˙ő˨ŉŘÏ˨ľŰĚĸă˨äŋĈŎ˨Ěá˨Ŕý˨ŏí˨ŏĕŘý˨Ăğù˨ä˙ğù˨ġěęù˨üĠď
� �
¯L½L®±�m´k�§´S��½r�W�¶O�§´S�¶¡�VyK�¯?�r¥��¶/±�,V/yK�È/ª\�,È®/yK�{sqK�Nzg
¶©mLP�{sqK�³�n½rk�Uqn��È�¾�g�×K���§´S��½r�W�qm�P�{sqK¶©mL��¶/¡�L¾/}K��©Lk�×K

¶/©mLP�{sqK�°¾/®·�qm�t¾±�¯?�È�r��{sqK�V/yK�¶/X�¸±�×K��r/O��/�´X�§´/S�V/¾·L�,
¶©mLP�{sqK�¨�K�¶O�¶XzOK³�¶¢ªO�,Vz¾±�¯?�n½rk�Uqn���¯?�qKn/��¶/±�,VyK�×K��×´/y´

�,È©Llªk����]�,����,���� 

ʶ	ʴ	˨ʴ˨
ęŘÝĘŎ˨˛Űťĕ˨äğęĚý˨ŗ˨Ėńő 

L²��sK�È®¾��³�Èª\�¯K´²��0Å³K�¶/¾gL±�sK�¯?�«´/¸��³�L²��³�VyK�È�KtX±K�³�È�r��°½³
�µn/}�¶/���mqK³�¯L®/��ML/O�qm�¯L/¸¾����r/��sK�eÆ�/�K�³m�°½K�¶¢ªO�,µn~±�¯L¾O��r}

VyK��¶O�Èª\�sK�È±´¥L±´¥��½qL�W�¶¢±?�«³m���/½r�W�³�,V/yK�µn/}�¯L/¾O�¯L/¸¾���¶ª¾y³
VyK�¯?�Èª\�³�,VyK�q´¸~��½r�W�sK�U³L�X�L¸���¯L¥qtO�ÈkrO��×KqKm�¯?�mKr/�K�¶¡

È¥v½³�¶O�{mKr/�K�V/®¾��³�¯?�mKr/�K�¶/O�«mr/�V/P�q�¯Kt/¾�¶/¡�n²}LO�È½L·��¯?�¶�/yK³
È¥v½³�nOL¾±��ÆXkK�L·��°½K�0LP©L��¶¡�×t¾c�r·��V/yK�È/ª\�>È}�¯?�,0KqmL±�¶±�,n}LO�¶±´¥

¶O�Nª��°½K�³�¯Ls�Nzg�¯L¢�,L·�V¾�¾¡�³�L·�È��ÆX/kK�L·��n/OL½��,×mt/½�È½L/P�LP������,

����ÈO�,¬¾¢g�-���,LW����,È²¾®k�×´y´�-����]�,�����,����� 

|±Km�³�¯L/¸¾���,µn/}�È/ª\��½qL/�W�sK�¶/¡�È�L/_�È/yqrO�qm�¶/¢±?�«´y��¯L/·³vS
b¾·�ÈÆyK�È¥v½³�°¾O�ÈW³L�W�¶±´¥�µn~±�¨IL��ÈWKo�³�ÈPz±�×L·�È¥v½³�¶¡Krc�,n±K��×L·

�¯?�ÈPz±�È¥v½³�³�¶X�r¥�qKr��r�±n�¯?�ÈWKo��/�g�¶/¡�V/yK�n/½rk�Uqn/����r/X®¡
VyK�¶_´Wmq´��¶O�×s³r/K�×qLPX�K�§´S�¶¢±?�«qL¸c�¶/©mLP�{sqK�N/zg��Uqn/��³�×K
VyK�Èª\� 7n½rk�� �

È�°¾~¾S�q´K�{r½pS�LO�¶IKqK�¶/©mK�¶/¡�V/}Km�qL/¸�K�¯K´/W��¶/¢²½K�UL/P[K�×Kr/O�µn/}
§´S�¶O�×qLPX�K�×L·�¶©mLP�{sqK�Nzg�È®±�n½rk�Uqn��³�×K�L®}�¶O�Èª\�n²±K´W�,n/±³q�q
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�VyK�¶_´r¾��³��¾����,È�y´½��������,M�����¶/O�n/½LP±�¬/·�x/®k��´�´�qm�³��¨¾©m
mr¾¥�qKr��x®k�M´_³�×L²P�,¶X}Km�V®¾��|½Kt�K�0Kr·L��ÅL¡�¨\�¶¢±?�� �

ʶ	ʵ˨
Ŕý˨ŉŘÏ˨ġěęù˨ĢŕʭÝ˨ŏùĚþċ˨ʭýę˨ŁùĖĨŎ˨ŏùŘŒķ˨ ˨

«n/��³�È®/yK�µm³t�K�qKn��qm�x®k�U´P[�×KrO�ÈyLyK�¨¾©m�°¾³m��¯KrP_�|·L/¡
¶_K´�,§´S�{sqK�VyK�LOq��´�´�LO�¯n}���U´/P[�¶/O�¯Kn/�X��r/�±�sK�,µmL/y�UqLP��¶O

�x/®k�³�µm´/®±�¯KrP_�Kq�|·L¡�°½K�¬¾·K´lO�§´S�{sqK�|·L¡�«L¦²·�qm�r¥K�,x®k
¶/X�r½pS�È/�r��V/kKmrS�qm�È½´¥�,¬¾²¢±�pkK�¯´½n�sK�Kq�È®yK�µm³t�K��mKsL/�¶/¡�¬½K

¬½sKmr/TO�qL/¢Pª��¶/O�Kq��r/��¨�K�V/yK�L/Oq�È�r/}��Kn/��°/½K�¶/¡���t/¾±�¨/¾©m�°/½K
È�L¸±?�ÈyqrO�¶O�¶¡�mqKm�ÈWL¸¾_´W�¬½sKmrS� 

�©K��VyK�LOq�È®yK�{sqK�sK�rWmL½s�qKn����µr/¸O�³��/�±�¶/O�r`²�¶¡�È�r��¶±´¥r·
VyK�LOq�m´}���V½Kr/y�,�r/��qm�¯?�UL/P[K�L/O�È©³�,VyK��r��qm�¶cr¥�§ÅnXyK�°½K

°½m�r½Ly�¶O�¯?�¯mKm�n²c�L·�¶/±´¥r·�¶/¡�VyK��r��°½K�§´P��«tªXz�³�Vz¾±�¨¢~�¯K
È�µmr®}�µn½L��,�r��³�¶½Lry�qm�È®yK�¶�L�K�È�¯L¸¾���sK�ÈkrO�Kp©�,m´}��¶/¡�n²½´¥

«K³�r¥K�¶O�Kq�{sqK���g�µn²·m�¶¾¢W�L¸²W�³�µmr¢±��r}�«K³�«L¦²·��qm�¬6ª/z�¨/�K�r/O�{K
�«K³�MLO�¨\�¨OL��qm�¨\��È�³K�,n}LO�����n±K´W��°X�r/¥�³�mr/¾¦O�x/S�Kq�qKn��¯L®·

�m´/O�n·K´k�LOq�¯?�sK�|¾O��,×n¾�/y�������,������t/¾±�x/®k�¶P/yLh�qm��´/�´�°/½K�³
�¯?�V/®¾��|½Kt/�K�¶/O�¶/_´W�¯³n/O�ÅL/¡� /½�{sqK�|·L¡�¶PyLh�Kr½s�,VyK��mL�

VyK�LOq��Kn���VyK�×q³r��¨½o�q´K�¶O�¶_´W�§ÅnXyK�°½K�¨¾ªhW�qm�� �
LOqm�¶¢±?�m´_³�LON·p/�°¾/O�,È�r/}�³�ÈgÆ�/�K�r/�±�sK�L/Oq�n/g�°¾/¾�W�µq��×L·

�È/�r��×L/Oq��/½r�W�L/K�,mqKm�m´/_³��ÆX/kK�N·p/�r/·�¯L/®©L��È/Xg�³�ÈÆyK�
¬¡�|¾O³���L/Oq��Kn/��m´/}��r/}��r/��qm�¶¡�×mL½s�¶±´¥r·�-VyK�¶®·��L�WKmq´

�,¬/·qm�µmsK³m�r/OKrO�qm�¬/·qm�µm�¨/\�,n/}LO�ÅL¡�³�°¾��×mL½s�¯?�¶c�,VyK�¨/®��L/½
�µm�n/²±L�,n/}LO�¯mrOm´/y�L/½�³�,È/yLP©�°Xk³m�³�¬·qm�µm�rOKrO�qm�¬·qm�µm�n²±L�,n}LO

«K³�mt±�¶¡�È½ÅL¡�sK�µr¸O�³�¬·qm�µm�rOKrO�qm�¬·qm��¶¢±?�L½�,VyK�¶X}Kp¥�°·q�¶O�µn²·m
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�r��¶²¸¡�×ÅL¡�rOKrO�qm�n²¡��r}�¶¢²½K�n²±L�,n}LO�V���×mL½s�µmKm��¯?�µsL/W�,µn/}
�L½qm�Kqn²¡�V���µn·L/~�³�m³n/��,¯³s´/�,¨/¾¢�×ÅL¡�°¾O�È�r��È�r��×LOq�qm�Kp©
�Vz¾±�ÈO�,È²¾®k�×´y´�]�,LW����,������ �

äğęĚý˨ŗ˨Ėńő˨ʲ�¯L/¸¾���sK�×qL¾zO�0Å³K�,x®k�qm�§´S�{sqK�|·L¡�¯m´OLOq�mq�qm�LK
|·³vS�³��³�×mL/½s�Kq�§´/S�{sqK�|·L¡�¯KrP_�,�r��n½m�³�r�±�rO�¶¾¢W�LO�È¸���¯Kr¥
È®±�LOq�È�×t¾c�¯L®·�VkKmrSsLO�¶¢ªO�,n±qL®}��m´O�µn}�V�L½qm�«K³�«L¦²·�¶¡�n±qL®}

��,È½Ly´�������,����� 

V½?�n¾¸}�qn�� Þ6ÉKŃ�È�¶�OKq�°½K�qm�n½´¥����rX/~¾O�«q´/W�ir/±�sK�q´Ot�×mL½s�r¥K
È�qL®/}�¶/O�È/ª\�Z/hOmq´��Kq³K�¶¡�¯L¾O�°½K�¶O�-VyK�t½L_�¯?�°X�r¥�,n}LP±��-n/²½?

KÈª\�qm��q³�¨¢}�¶¡�L²��°½K�¶O�¶XP©��n/½rk�Uqn/��¶/¢ªO�,V/yK�µn~±��Lh©�L¸±?�¯m´O
Èª\�qm�L¸±?�qm�¬z`�¯m´O�VyK�µn}��Lh©�¯L}��°½KsK��§Ly� ½�V}p¥�sK�xS�r¥K�³q
�¬z`�n½rk�Uqn�������LO�¯L´W������r/X®¡�¯?�sK�L/½�n²¡�×rOKrO�¶X}p¥�§Ly�¯L´W

¶O�,n}LO���h�¶®ª¡�È�¾�g�×L²��Vz¾±�LOq�³�µn~±����,×n¾�y�������,����� 

¶O��{sqK�r/O�Kq�m´/k�¶/_´W�¯´±L¡�,§´S�LO�m´k�×L·nXy³mKm�qm�Æ���³��r��,µ³Æ�
È�qKr��¯?�n½rk�Uqn��³�×nXy³mKm��Kr/½s�-¯?�¬�q�³�mn��L½�È�r��{sqK�rO�¶±�,n²·m

�mqKm�V¾®·K��r��r�±�qm�§´S�×nXy³mKm�{sqK�L¸²W��,È½L/y´�������,�������«mr/�È/X�³
|¾S�ir±�¶¡�n²²¡�È²¾O��,mr/¡�n/·K´k�Kn/¾S�|·L/¡�L¸±?�§´S�{sqK�³�V�q�n·K´k�ÅLO�L·

�ÈWLKn//�K�¶//O�V//ym�m´//k�È//½KqKm�|·L//¡�sK�×r¾¥´//ª_�³�§´//S�{sqK�×qKn//¸¦±�×Kr//O� �
È�«Kn�K�¶®·�¶¡�n²±s�¶O�L·��¶/¡�V/yK�V/¸_�¯?�¶/O�,Èq´/W�´/_�qm�Æ/���³��r��¶ª¾y³

|·L¡�L¸±?�×n�±�È½KqKm�{sqK��È/z¡�×n/�±�È/½KqKm�{sqK�¶/¡�¬½r½p/TO�r/¥K�³�,n/OL¾±
È®±�µmr®/}�×mL/½s�¯?�¯Kr/P_�,VyK�¶X�L½�|·L¡��r�rO�¶/¢ªO�,m´/}��¯?��/�±�¯mr/¡

¯?�È½KqKm�¶O�×t¾c�¯m³t�K�¶±�,VyK���r/¥K�,n²¡��qm�Kq�È½KqKm�{sqK�|·L¡�¶¡�Èz¡
b¾·�,m´}�¯KrP_���±�³�|·L¡�¯?�È®±�µL/¥��µm³t/�K�×t/¾c�È/½KqKm�¯?�r/O�n/½´¥�-n/}

È®±��n��mKsL�,Èª�§´S�{sqK�|·L¡�¯KrP_�qm�¯´c�,°½KrOL²O��n/·K´l±�¬/·�L/Oq�,n²¡
�m´O��,È�/y´½��������,]�����«n��³�¶¾�´/y�V/®¾���L/�WqK�¶PyLh��|·L/¡�sK�È/}L±�¶/¡�×K
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Vz¾±�LOq�³�VyK���±�¯KrP_�����x®k�qm�,VyK�§´S�{sqK� 

«n��,È®Xz¾y�{r¦±�qm�¶¢±?�«´y��§´S�{sqK�|·L¡�¯KrP_¶�zª��LO��L/Oq�¬½rhW�×L·
�¶X/}Km�È®X/z¾y�{r/¦±�n/½LO�«Æ/yK�×mL/�X�K�«L�±�x¾yBW�×KrO�¯´c�,mqKn±�×qL¥sLy

È®±�¶¡Krc�-¬¾}LO�{³q�L/O�L·qKtOK�¶¡�mr¡�L²O�ÈL�±�¯K´W��-n/}LO�qL¥sL/yL±��Kn/·K�³�L/·
°¾OsK�Z�LO�Kr½s�n}�n·K´k�¬Xz¾y�È`½qnW�°X�q��È�ML/`½K�È®X/z¾y�{r/¦±�°½K��n/²¡

z�qm�¶¡�¶/_´W�ÈÆ/yK�«L/�±�Èª¡��Kn·K�t¾±�³�¬½rhW��n·�³�¶�zª��¶O�,LOq�¬½rhW�¶ªJ
m´}��V®¢g�,È®X/z¾y�{r/¦±�qm�«n/��L/O�L/Oq�¬½r/hW�×L/·��§´/S�{sqK�|·L/¡�¯KrP_

mqKn±�×qL¥sLy� 

¨OL��f�/y�¶/y�qm�L/Oq�¬½rhW�¨½Åm�³�¶�zª��¶¢±?�f¾�´W�°¾½L/S�-V/yK�¶/�©L���°½rW
¶P²_�¶O�¶_´W�¯?�f�y�ÆkK�Vrg�×L·�³�È±L/z±K��/�K´��n/}q�¨L/}�¶/¡�VyK�LOq�È�

�r��]K³q�V//yK�¶²//zh©K��¶//P²_�¨L//}�,«³m�f�//y��¶//¡�V//yK�È//�ÆkK�×mL//�X�K�×L·
�¯?�sK�,¶/�L_�§mL/�W��/�g�³�n/¾��UqL`W�]K³q�³�ÈPª�m´y�¶¾g³q�]K³q�sK�×r¾¥´ª_

VyK�¶ª®_��È©L��¶/P²_�¶/O�,V/yK�ÈPª/y�q´/K�¶/O�r�L/±�¶/¡�¯?�f�/y�°½rW��È�´/�g�×L·
×mL�X�K�È��´Or�LOq�Vrg�«n��³�V©Kn��V¾®¡Lg�¯?�wLyK�rO�³�m´}��«Æ/�±K�³�¬ª�

È�È�ªW�¯?�¬¸�mqK´�sK�,U³r[�r[L¢W�sK�×r¾¥´ª_�³�m´}� 

È�r�±�¶O�¶�zª��³�¨ª��sK�f�y�¶y�r·�nyq��{sqK�|·L/¡�¯Kr/P_�LO�,LOq�Vrg�×L·
È�ÈXg�³�mqKm�×rX~¾O�×qL¥sLy�§´S�«n��¶¡�mr¡�L�mK�¯K´W�L/¡�¯KrP_�§´/S�{sqK�|·

¶�zª��³�¨ª��sK�f�y�¶y�LO��¶/¡�È�½Kr/}�qm�Kr/½s�-mqKm�×n/_��qL/�W�L/Oq�¬½r/hW�×L·
�r��|½Kt�K�¯L¢K�,mr¾¥�Uq´��§´S�{sqK�|·L¡�¯KrP_��¨/ª��r½L/y���hW�³�¶²zh©K

V®¢g�³�È�Kn¾S��Kn��rX~¾O�,LOq�¬½rhW�qm�µn}r¡o�×L·��n²¡��,È½Ly´�������,������³
ÅL/¡�{sqK�|·L/¡�¶PyLhV®¢g�t/¾±�x/®k�qm���Kq�L/Oq�¬½r/hW�×Kr/O�µn/}r¡o�×L/·

mqKm�|¾OL®¡� 

M��n²y�¶±�,VyK�{sqKLO�×ÅL¡�§´S���n/²±L®·�³�n²/y�Kq�wL²¢/yK�r¥K�¨¾ªhW�°½K�qm
�L/Oq�¨¢/~�L/O�§´/S�{sqK�|·L/¡�¯Kr/P_�,¬¾±Kn/O�V®¾��³�{sqK�°¾��L½�È²¾®�W� c
�sK�§´/S�|·L/¡�¯Kr/P_�,¬½r®/~O�{sqK�L/O�×ÅL/¡�Kq�¯?�r/¥K�È/©³�,n/}�n·K´l±�¶_K´
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�m´O�n·K´k�« 6rh�×LOq��½mL���,È�/y´½�����,M���������mKsL/�§´/S�,x/®k�Z/hO�qm�³
�È²¾®/�W�{sqK�|½L/®±�×Kr/O�×n²/y�³�µm´/O�m´/y�³�f/Oq�,¶¾�´y�V®¾���L�WqK�sK�È}L±� �

Vz¾±�ÅL¡�� �
mq³?�n½LO�¶½r�±�°½K�ÈyqrO�qm���¯?�«´/¸��L/W�Vz¾±�È�r}�ÈgÆ��K�ÅL¡�eÆ��K

mL�X�K�qm�³�VyK�×mL�X�K�eÆ��K�¶¢ªO�,¬¾½´`O�È�r}�¶©mK�qm�Kq�×KrO�t¾±��ÅL/¡��¬/�K
È/�´�k�³�È´®��×ÅL¡�sK��¶�OL/��µmKm�¶/IKqK�×K�§´S�,¯?��/P��¶/¡�n/±K��×qL/_�×L/·
È�µmr®}�È�´�k�×ÅL¡�m´}� 

�qm�¶/¡�V/yK�«sÅ�,mmr/¥�L/�L�W�³�¶/�r��,qKsLO��½r��sK�ÈXnk�L½�ÅL¡�¶¢²½K�×KrO
VOL�q�³� ¾¢�W�¨�K�,ÅL¡�V¾·L��n}LO�¶X}Km�m´_³�×r½pS��,¯L½³vS�������,������ �
È�Kn¾S�°¾�½�^½Kq�§´S�ÈyqrO�LO��Kq�È/�´�k�×ÅL/¡�È/¥v½³�³m�r/·�§´/S�¶¡�¬¾²¡

�¬/·�È/²�½�-VyK�KqKm� ¾¢�W�¨/�K�×r½p/S���¬/·�³�VOL�q�¨/�K�×r½p/S���¯?�mq´/�qm
§´S�°½KrOL//²O�³�,mqKm��Kn/��¶//±´®±�sK�,¯´¥L//±´¥�×L//·��Kn//��³�L·��³�§L//�°//}³q�×L·

n²Xz·�È�´�k�×L·ÅL¡�� �
�°½K�LO�LK���,¶®·�r�§´S�°¾O�ÈyLyK�×L·��sK�¶/¡�mqKm�m´/_³�L·ÅL¡�r¦½m�³�×qL_�×L·

È¢½�ÈsLO�ÅL¡�³�§´S�°Xz±Km�mqKm��È¢½�,¶`¾X±�qm�¶/O�¬/¢g�°X/z±Km��L/O�Kq�L/¸±?�×r¾¥qL¡
È�³rO³q�×n_�n½mrW��¶/¢²½K�¶ª®_�sK�-n}�n·K´k�³rO³q�¨�LO�wL¾��¶¸P}�LO�¶¡Krc�-n²¡

P�qm�¶�yK³�,|`²y�qL¾�� à¶�¾�³�¶y�§´S�r½L/y�LK�,mqKm�µn¸��rO�Kq�{sqK�µr¾ko�³�,¶©mL
n²Xz¾±�°¾²c�L·ÅL¡��§´S��³�n²X/z·�n/½rk�Uqn/��³�¶/©mLP�{sqK�×KqKm��/���×qL_�×L·

¶/©mLP�{sqK�r/O�¯³t�K�r¦½m�×L·ÅL¡�LK�,VyK�¯?�×L�O�³�V¾·L�«´��t¾±�rK�°¾®·��×K
n²Xz·�È�r��{sqK�×KqKm��m�ÈWKo�³�È©Æ�XyK�V¾O´ª��L·ÅL¡§´S�LK�,n±qK��×qL_�×L·

�n/±qKm�È©?�³�È�½r��V¾O´ª������q�����,È�/y´½��������,M�������Kq�×qL/PX�K�§´/S��/��
µmr¡�È�ªW�{sqK�¨Lg�³�§L�È®±��Æ/�K�¯?�rO�ÅL¡�¯K´²��°¢¾©�,n±K��ÅL/¡�¯´/c�,m´/}

×qLPX�K�§L� ½�§´S�³�VyK�È�¾�g�§L�¯L®·��×ÅL¡�¶XP©K�È�¾�g��qm�×qLPX�K�§´S�¯m´P±
°¾O�mL�X�K�µL¥n½m�sK�r¥K�LK�,VyK�Èª�mL�X�K�µm³nh�,¬½r/¦²O��´/�´�°/½K�¶/O�¨ª®©K�

¶O�r//¦½m�q´//~¡�×Kr//O�q´//~¡�r//·�×qL//PX�K�§´//S�È�È//�ªW�È//�¾�g�×ÅL//¡�¶//©t²��³�m´//}
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È�qKr��¶©mLPmq´�mr¾¥��È®±�Kq�§´S�°¾²d®·�ÈO�×ÅL¡�¯K´W��×ÅL/¡�Kr/½s�-n/¾L±�¶�/yK³
¶�yK³�¶½Lry�×ÅL¡�°¾O�¶�yK³���K³�qm�×K�È©Lgqm�,V/yK�È�r��×ÅL¡�³�×K��§´/S�¶/¡

¶O�¶ª¾y³�¯K´²��KqKm�L/O�¶¡�×K|`²/yqL¾��³�{sqK�µr/¾ko�È/¥v½³�¯m´/O�È�,¯m´O��n/±K´W
�n²¡�¯L¾O�m´k�ngK³�NzgrO�Kq�ÅL¡�³m�{sqK��,×m³³Km�������,����� �

U³L�W�È�¯L~±�q´¡p�×L·�«n/��L½�sK´_�¶ªJz�¶¡�n·m��{sqK�|·L/¡�¯Kr/P_�sK´_
�{sqK�°¾/��¶¾�´/y�V/®¾���L/�WqK�qm�mKsL/�§´S�¶¡��Æ�°½K�LO�x®k�¶PyLh�qm�§´S

LO¨OL��,{sqKLO�×ÅL¡�L½�,n}��L/½�sK´/_�×Kr/O�×r¦½m�¶©mK�×´`Xz_�qm�n½LO�³�Vz¾±�¨g
«n��¶ªJz�°¾²c�sK´_�m´O�×K�� �
]��§´S�n²Xz·�¨�Xz�{sqK�×KqKm�×qLPX�K�×L·���¶P/yLh�¯m´OL/Oq�¶©mK�sK�r¦½m�È¢½

È�x/®k�qm�ÅL/¡�V/®¾��|½Kt/�K�¶/O�r`²�¶¡�§´S�{sqK�|·L¡��¶/¡�V/yK�¯?�,m´/}
§´S�X�K�×L·� 7x/®k�¶P/yLh�qm�n/½LO�Kp/©�,n²Xz·�¨�Xz�×qLPX�K�{sqK�×KqKm�^½Kq�×qLP

�³�,Kq�r�±n/�×ÅL/¡�L/½�§´/S�n½rk�Uqn��¶±�,mKm�qKr���Æ�Kq�¯?�¨�Xz�È®yK�{sqK
n}�¬¾·K´k�LOq�N¢Wr�¬¾·n±�qKr��r�±n�Kq�¯?�¨�Xz�È®yK�{sqK�r¥K�� �

�,§ÅnXyK�°½K�wLyK�rO�¡�È�KtX±K�VyK�×t¾c� 7n½rk�¯K´W�È_qL/k�§L�Kq�¯?��r��¶
È®±�qL®}�¶O�È�È_qLk�§L�Kq�§´S�¶¥rO�¯L®·�L¸²W�³�mq³?��Kq�¯?�¨/\�t/¾±�°L/��³�n±Km

�³�V/yK�¶/¾ª¾ª�W�V¾\¾g�,n½rk�¯K´W�,°ly�r¦½m�¶O�³�,V¾©L�³�{sqK�Kr½s�,mqKm�µn¸��rO
¯L®·�,VyK�¶±L¦¾O�¨\�UL���LO�Èª\�qm�¶¡�¶±´¥�VyK�°¾²c�r¦½m�×L·���r·L/}�È®}L·�,×m³

�������,����� �
µm´r��r�L��×L¸���ÈkrO�,r�±�°½K�¨OL��qm�n±K��� �

sK�V/yK�UqL/P��wL²¢/yK�V½´·�³�V�¾�g�«L®W���³�Uqn/��³�n/½rk�r/O�Uqn/�
UL_L¾XgK���q�rO�È½L±K´W���°¾/²c�Kr½s�-VyK�t¾±�È½Æ���¶P²_�×KqKm�È}sqK�°¾²c

¶O�ÈWqn��k��y´W�×qL`W�³�×mL�X�K�³�È©L�q´K�¨¾¸zW�×L�X�K�mL`½K�¯L~½K�m´
È�n/½rk�Uqn/��µn/±qKm�Kq�wL²¢yK� ©L�¯Kn²mrk��r��³�VyK�µn}��-n/±Km

¶/O�wL²¢yK�µn±qKm�°½KrOL²O��n/½rk�Uqn/��,È/ª�_�³�×qL/PX�K�§L/�µn/±qKm�¯K´²�
�È²¾��³��Lk�n½rk�Uqn��sK�È¡Lg�³�µn²½L®±�wL²¢yK�³�V�L½�n·K´k�È�Lk

http://www.jf.isca.ac.ir
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V/yK�µn}�qLPX�K�wL²¢yK�m´k�qm�¶¡�VyK����°½n/O��wL²¢/yK�V/�¾�g�,N/¾WrW
¶O�V¾©L�³�{sqK�qLPX�K�¶`¾X±�¶¢ªO�,Vz¾±�qLPX�K��r��¶`¾X±��n/½rk�Uqn/��´h±

�VyK��,×m³r·L}�È®}L·�������,����� �
UL�´�´��OL/W�«L/¢gK�¶¢±?�¶�Æk�¶/O�È�r/}�«L/¢gK�r/¥K�È/²�½�-V/yK�¯L/}��´h±

¶/O�,m´/}�m´/_´�]qL/k�qm�L/¸±?��´/�´�µL¥r·�,m´}���³�È�¾�g�×L½L�����PW��/�hW
È�V¾ª���t¾±�¯?�¬¢g�,�´�´��nOL½��,qn��������,�������°¾/²c�t/¾±�x/®k�qm�LOq�¬¢g

È�V/¾ª���t¾±�¯?�Vrg�¬¢g�,nOL½���hW�]qLk�qm�LOq��´�´�r¥K�È²�½�-VyK��³�n/OL½
�§´/S�{sqK�|·L/¡�r/¥K�Kp/©�,m´O�n·K´l±�ÈXrg�m´~±�mL`½K�]qLk�qm�LOq��´�´�r¥K

¶¾�´y�V®¾���L�WqK�qm�Kq�Èª�µmL½s�0Æ�K�,¬½r¾¦O�r�±�qm��iq�È½L/Oq�L/W�Vz¾±�q´�X�×K
�«mr�¶¡�¬¾²¡�x¾yBW�Kq�ÈL�±�³�{³q�,×mL�X�K�³�È©L��OK³q�qm�¬¾±K´XO�L�r¥K�³�n·m

¶O��°/½K�,n/OL¾±��/�hW�0Æ�K�]qLk�qm�È�r��×LOq��´�´�³�n±´~±�LOq�N¢Wr�È�¾P��´h±
´k�¬·�µn½n²zS�qL¾zO�¶¢ªO�,VyK�nO�¶¢²½K�¶±�rKm´/O�n/·K���n/½rk�Uqn/��r/¥K�°¾/²d®·

°¾s�qm�¯?�È/�¾�g�qKn/��,n/}LO��r��³�¯´½m�qm�VkKmrSsLO��Æ�§´S�È�¾�g��×L/·
�sK�µmL�X/yK�L/O�¬/·�¯?�³�V/yK�µn/}�VkKmrS�°½m���hW�«L¦²·�¶¡�VyK�¯L®·�¯´¥L±´¥

�kL}�È��l/~�V®¾��×L·��L/O�,n/²¡�s³r/O��r/��³m�°¾/O�qm�È/�ÆXkK�r/¥K�³�m´/}
¨OL��¶h©L���¨gVyK�� �

ʶ	ʶ˨
Ăğù˨˫ĕùęù˨ěù˨ĉęʭē˨˫Ėģĕęùŗ˨ęĚī˨ ˨

È�¶¡�×r¦½m�¨¾©m��¯?�m´/®±�¯L/¾O�r�±mq´/��´/�´�qm�x/®k�M´/_³�×KrO�¯K´W
�VyK��´Or�§´S�m´k�¶O�¶¡�ÈX®¾��|·L¡�°¾O�¶¡�VyK��¯LsL/y�×mL/�X�K�È±K´WL/±�¨\

§´S�µn²²¡qmL���V}Kp¥��r��r¦½m�È_qLk�¨K´��sK�¯?�r¾��³��È�§³K�¬/z��qm��¯K´/W
¶O��sK�]qL/k�µn}mqK³�qr��,«³m�¬z��qm�È©³�,n}�¨IL��n½rk�Uqn��|·L¡�¯KrP_�«³t©

³�¤²_�¨\�È[mK´g�L½�,¶�r��m´P®¡�r[K�rO�wL²_K�¶®·�¶¢²½K�n²±L�-VyK�µmKqK�����¯Kr¥
��/g�qm�È�r/�W�³�VyK��´Or�wL²_K�¶O�¶¢ªO�,Vz¾±��´Or�§´S�¶O�����°½K�¶¡�m´}

È®±�È�ªW�§´S�NgL��§L�L½�p©�,m´}�×ÅL/¡�{sqK�|·L/¡�¯Kr/P_�t/¾±�x/®k�qm�n½LO�K
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¶O�r¥K�Kq�r�±n��VyK�×mKqKr¾��Èª¾©m�°½K�Kr\¡K�¶¡�VyK�°¾²c��Vz±Kn±�«sÅ�� �
äğęĚý˨ŗ˨Ėńőʲ��,VkKmrSsLO�qm�qL¾��¨\�×KmK��«n��L½�µmKqK�°¾O��r��³�VyK��³�µmKqK

È®±�È�r��§´S�{sqK�|·L¡�¨¾©m�n²¾O��m´_³�LO��l}�×ÅL¡�¶¡�VyK�¯?�¬¸��|½Kt/�K
�¯Kr/P_�n½LO�³�µn}�M´zh�qr��m´}�pkK�x®k�r¥K�³�mqKm�Kq�m´k�ÈªP��{sqK�V®¾�

¯L®·�-m´}��Uq´/��r·�qm�Kq�N�L��,N���MLO�qm�¶¡�¶±´¥��µmKqK�L/O�ÅL/¡�{sqK�¶/c
m´}�¬¡�µmKqK�¯³nO�¶c�³�m´}�¬¡�N�L���È�°L/���°¾/²c�t/¾±��´/��¶ªJ/z�qm�,n/²±Km

�VyK��,×n¾�y�������,������ �

ʶ	ʷ˨
ĽʭĨőù˨ŗ˨ŉĖķ˨ĽŦē˨ ˨

�¶/¡�V/yK�¯?�,¶¾�´/y�V/®¾���L�WqK�sK�¨�Lg�µmL½s�qm�x®k�M´_³�rO�r¦½m�¨¾©m
�³�§n/���Æ/k�,¬¾/²¡�r/z¡�V/®¾���L/�WqK�°/½K�sK�Kq�ÅL¡�{sqK�|·L¡�n}LO�qKr��r¥K
�È/²�½�,r/¦½m��r/��r/O�V/yK�x/®k� àµn/²·m� 5¶/_´X�¶/¡�Kq�×qr��r¥K�³�VyK��L�±K

�¶/±ÅmL��,¬¾/²¡�¨¾®hW�x®k�¯L�hXz�qm�ÅL/¡�{sqK�|·L/¡�¯Kr/P_�°½KrOL/²O�-V/z¾±
Vz¾±�t½L_�x®k�� �

äğęĚý˨ŗ˨Ėńőʲ�¶ªJz�µL¥r·�¶/O�,n/}LO��hXz��g�×KmK�q´h�rO�×K��¶/O�n/½LO��/���q´�
�,V/z¾±�¯´½n/�L/½�°IKm�rO�qr��q´h�rO�ZhOmq´�¶ªJz�LK�,mr¡�qLX�q��L�±K�³�§n�

¶O�È�l}�¶¡�VyK�¯?�¯´Kr¾S�ZhO�¶¢ªO�«n��¨¾©m��¶PyLh��/�´�§´/S�{sqK�|·L¡
È�x®k�VkKmrS�¶O�È©Lgqm�,m´}��³K�¶/_´X�×qr/��L/W�mqKn±�m´_³�È�hXz�s´²·�¶¡

m´}��.¬½´}�¨IL��qr��|½KrO�¶±´¦c�Vz¾±��hXz�s´²·�×mr��ÈX�³��
¶X�¥��L/�±K�³�§n/��µn�L��V½L�q�V¸_�¯L¸¾����L/½�µmKm��r/��ÈJ¾/}�r/¥K�¶/¡�n/±K

Uq´��L½�,m´}�N���X�K��L�WK�°½m�r¦½m�×L·�VyK�È®¾��r¥K�,m³rO�°¾O�sK�>È}�¯?�³�n
¶O�Kq�¯?�¨/\�n/½LO�V/yK�Èª\�r¥K�³�,¯?�V®¾��n½LO�¶/O�³��´/��Uq´/���V/½L�q�V¸_

�µn/�L��V/½L�q�È/�r��¶�OL����K³�qm�È®¾��³�Èª\�µn�L��³�msKmrTO��L�±K�³�§n��µn�L�
�VyK��L�±K�³�§n��ÈyLyK��,È�y´½��������,M�����´�´�qm�§´S�{sqK���g�Kp©�-��L/
VyK��L�±K�³�V©Kn��°¾��� �
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«n��rO�¯K´XO�n½L}�°½K�§´S�{sqK�¯KrP_�«³t©��¯Kr/P_�¶/O�r/¥K�¶/¡�mr¡�§ÅnXyK�°¾²c
�V/©L¸_�r/�²��,¬¾/}LO�«t/Xª�È©L�×L·mKmqKr��r¦½m�n²±L�x®k�qm�§´S�{sqK�|·L¡

È�mKmqKr��qm�¨kKm�x®k�Kr½s�,m´}�n/¸��rO�¶¡�×mL½s�qKn��µn²·mµ�È��/�K³�{K��m´/}
È®±�Kq�¯L®·�-n±Km�x®k�¶¡�q´���¨/·L_�mr/¾¦O�n/½LO�¶/¡�×mL/½s�qKn��µqLOqm�t¾±�µn±r¾¥

��´/²®�³�¨/�LO�,n}LO�V©L¸_�°®�X�¶¡�È½L·mKmqKr��,ÈÆyK�V�½r}�wLyK�rO�³�VyK
m´®±�¶PyLh�Kq�ÅL¡�{sqK�§´¸`�|·L¡�n½LP±�Kp©�,VyK�� �

äğęĚý˨ŗ˨Ėńőʲ��È/�g�°¾/²c��L�/yK�Z/�LO�V/©L¸_�¶¡�VyK�°½K�m´���r¥K��¯Kr/P_
n½rk�Uqn��|·L¡��È��Z/�LO��/g�U´/P[�qKn/��qm�V/©L¸_�¶¡�VyK�°½K�jyLS�,m´}

È�¶¢ªO�,Vz¾±��g�¨�K��L�yK��³�mr/¡��/g��L/�gK�¯?�n/²±L�³�¶h©L/���½r��sK�¯K´W
µKq�¶/¡�V/yK�°/½K�jyLS�,VyK�x®k�qm�qr��m´_³�,V©L¸_�sK�m´���r¥K��×Kr/O�È½L/·

¶O�¶/¡�mqKm�m´_³�«q´W�qKn��¶PyLh��m´/O�n/·K´l±�×qr/��ÈWÆL/��°¾/²c�L/¸±?�¶ª¾/y³
��,È�y´½��������,�/©K����È�0Æ\�-��È/ª¡�«q´/W�qm�Kq�ÅL/¡� ½�{sqK�È��K³�|·L¡�¯K´W

�|·L//¡�¯Kt/¾�¶P/yLh��/_r�,qL/?�t/¡r�³�×t/¡r� /±LO�L/½�m´/®±�¶P/yLh�L/·ÅL¡� �
�r�±�qm�ÅL¡�{sqK�¯Kt/¾�µqL/Oqm�x/®k�µn/±r¾¥�³�ÅL/¡�µn/±qKm�¶/¢²½K�L/½�,n±´}�¶X�r¥

��±L/�V/©L¸_�Uq´/��°/½K�qm�¶/¡�,n²½L®±�¶h©L��L½���K´W�r�±n�×ÅL¡�{sqK�|·L¡
Vz¾±��g��L�gK�� �

ʶ	ʹ˨
äŋ˙ķ˨˛ħù˨Ŕý˨ĵŘċę˨ ˨

�¶¸P/}�¨/¾P��sK�¶ªJ/z�°½K�qm�¶¸P}�¶¡L`±?sK�¶¡�VyK��r��°½K�rO�È²XP�§ÅnXyK�°½K
�³�VyK�¶¾®¢g�¶P/yLh�sK�¨/P��È/ª�§´/S�{sqK�|·L/¡�¯Kr/P_�L/½?�¶/¡�¬½qKm� }�L

¶O�È�g�m´_³�qm�³�,¶±�L½�VyK�N_K³�x®k��«L±�§´S�{sqK�|·L¡�¯KrP_�«³t©���n/½mrW
�x/S�ÅL¡�È±´²¡�V®¾��°¾O�È²�½�,r\¡K�³�¨�K�°¾O�n½mrW�qm�§´�K�¬ª��n�K´���P��,¬½qKm

±´/²¡�V/®¾��³�VyK�r\¡K�¶¡�§´S�{sqK�|·L¡�¯KrP_�sK�|·L/¡�¯Kr/P_�¯³n/O�ÅL/¡�È
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È�×qL/_�VIKrO�r\¡K�µqLOqm�Kp©�,¬½qKm� }�VyK�¨�K�¶¡�§´S�{sqK��V/kKmrS�³�m´/}
VyK�È�L¡�È®yK�qKn��� �

äğęĚý˨ŗ˨Ėńőʲ�¬¸��Æ/���µr¾/y�¶/O� /z®W�,§´/S�{sqK�|·L/¡�¯KrP_�qm�¨¾©m�°½rW
�sK�V/yK�UqL/P��wL²¢/yK�V/½´·�³�V�¾�g�«L®W�¶¡�n}�¯L¾O�³�VyK�n/½rk�Uqn/����³

c�VyK�È�r��³�È½Æ���¶P²_�×KqKm�È}sqK�°¾²��,×mq´²`O�×´y´�������,�����Æ/���µr¾y�³
�¨/¾©m�¶/¡�È½L_�qm�³�VyK�È�r}�¬¢h�UKqLK�sK��r��³�µqL/K���n/}LO�¶X/}Km�m´/_³

Vz¾±�¨�K�¶O� z®W�×L_�� �

ʷ˨
äŋńő˨˛ŞŊĕ˨äğęĚý˨ŗ˨˛ŞŋĐă˨ ˨
sqK�|·L¡�sK�È}L±�¶¾�´y�V®¾���L�WqK�qm�x®k�M´_³�¶O�¯ÆIL��n/±n�X��wL²¢yK�{

¶IKqK�¶/©mK�r/¥K�¶¡�«n/��qm�µn/}��°¾·Kr/O�,n/}LP±�È�L/¡�§´/S�{sqK�|·L/¡�¯Kr/P_�sK´_
«´/���sK�Kr½s�-Vz¾±�Vyqm�t¾±�§´S�{sqK�|·L¡�¯KrP_�sK´_�L½�«³t©�rO�×mL¸X_Kņ�

¶O�¶¡�¬½qKm�rPX��Èª�±�¨¾©m�«n/��rO��Lk�´h±��V/©Åm�§´/S�{sqK�|·L/¡�¯Kr/P_�sK´_
�r·�°½KrOL²O�-mqKm�,n/}LO�¯?��Ækr/O�mL¸X_K�ÈS�qm�³�msLy�L·q�Kq�Èª�±�V½K³q�°½K�x¡

m´O�n·K´k��±�rOKrO�qm�mL¸X_K��VyK�¨�LO�×mL¸X_K�°¾²c�¶¡�VyK�°}³q�� �
§L��qL®��°O��LhyK�°���¬¾·Kr/OK�È/OÅ�Vª�ņ���¨/_r©K�È/ª��¶/©�¯´/¢½�¨/_r©K

§L��,r�z©K�r¾�X½�¬[�,¬·Kqm�¶²�pkB¾��r¾±L±n©K��K�r�/z©K�È/ª��¶/©�È¸��L·p/kA�×p/©
�È/X�L·�w³³rO�L·pkB½�¶¾ª��µr¾±L±n��µn²��¬·Kqm�¶©�x¾©³�r¾±L±m�pkA�¯K³�pJ´½

�>L}��,ÈªL��rg����]�,����,����r/��_�°/O�È/y´�«L/K�¶O�qL®��°O��LhyK�-ņ�
È�n½´¥��¶/O�xT/y�,V/yK�qL/¢Pª��×r¦½m�sK�È½L·qL²½m�Èz¡��³K�sK�qL/²½m�×L_

¬·qm�È�È½L·�¯?�,mr¾¥�r¾¾�W�V®¾��µL¥�È�n/²¡��m´/r��Ur/�g���V/®¾��¶/O�³K
�¯L/®·�¶/O�L/¸²W�Kq�m´/k��/g�,mqKn±�¬·qm�r¥K�³�mqKm��g�VyK�¶X�r¥�¶¡�×s³q

È�qL²½m�¶O�mqKm�Nª��¶¡�×qKn��mr¾¥��� �
V®¾��r¾¾�W�m´_³�LO�¶¡�VyK�¯?�§ÅnXyK�°½K�r�±n�V}KmrO���hX/z�Kq�mr��«LK�,L·

È�VyK�µmKm�¶¡�È½L·qL²½m�¯L®·��|¾O�¶±�,n±Km¯?�sK�� �
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äğęĚý˨ŗ˨Ėńőʲ�È�r�±�¶O��ÅL/¡�{sqK�|·L/¡�¯Kr/P_�¶/¡�V½K³q�sK�V}KmrO�°½K�nyq
�sK�mKr�0Å³K�Kr½s�,n}LP±�Vyqm�Vz¾±�«sÅ�r�z©K�r¾�X½���,V/z¾±�qL/²½m�V/®¾��È±´¥r¥m

¯L²c�¶¢ªO��qm�Èzª`�¶Æ��¶¡ƄťɕžʭŤ�Ƃʮƽ��¬/·qm�V/®¾��È±´/¥r¥m�mKr/�,VyK�¶X}´±
È�°//½K�Z½n//g�«´//¸��³�V//yK�¶//O�qL//¢Pª��¶//¡�m´//}��qL¢·n//O�sK�¶//¡�È½L//·qL²½m�×L_

È�Èª��,VyK´k�È�V�L½qm�¬·qm�×qKn��MLzh©K��xS�,n²¡��r/¾¾�W�¬/·qm�V®¾��¯?�sK
È�«LK�sK�MLzg�¶½´zW�«L¦²·�³�,n²¡ņ�È�MLzg�¶½´zW�È¦±´¦c�µqLOqm��¶/¡�,n/yrS
È�LO�¬·qm�µn±L���wLyK�rO�L½�mr¾¦O�¬·qm�È±´²¡�V®¾��wLyK�rO�Kq�L·¬·qm�ÈªP��V®¾�L·��

È�Ur�g�n½Lr����V/�L½qm�¬/·qm�¶/¡�×s³q�wL/yK�r/O�Kq�qL/²½m�³�¬/·qm�ÈX®¾��¶�OKq
mqKnO�V�L½qm�Kq�¯?�³�n²¡�¶PyLh�qL²½m�¶O�³�mr¾¦O�r�±�qm�µmr¡�� �

¶O��µn/L¾±�V/½K³q�qm�,V/yK�qL/²½m�V/®¾��r/¾¾�W�q´/�²�¶/¢²½K�{r½pS��r��LO�µ³Æ�� �
�VyK�¶X�L½�|½Kt�K�qL²½m�V®¾��¶¡�,n/}LO�¶/X�L½�|·L/¡�qL/²½m�V/®¾��r/¥K�³�,|·L/¡�L/½� �

�|·L//¡�§mL//��¶//¡�n//}LO�µmKm�V//ym�sK�¬//·qm�r//OKrO�qm�Kq�m´//k�È//��K³�{sqK�È//²�½� �
n½Lr�O�«LK�³�VyK�È_qLk�×L·sqK�rOKrO�qm�Èª�§´S�{sqK���wL/yK�r/O�Kq�qL/²½m�V/®¾�
µmr¡�V�L½qm�Kq�qL²½m�¶¡�×s³q� 5¬·qm�³�qL²½m�ÈX®¾��¶�OKq�/¡�¶P/yLh�×K�qL/X�¥�°/½K�,°

È�§´S�{sqK�|·L¡�¯KrP_�¯m´Ot½L_�×KrO�¨¾©m��¯Kr/P_�¯m´P±t½L/_�×KrO�¨¾©m�¶±�,m´}
§´S�{sqK�|·L¡� 

�¬½r½p/TO�³�n}LO�¶X}Kn±�È©L¢}K�b¾·�V©Åm�³�n²y�V¸_�sK�ÅLO�V½K³q�r¥K�¶¢±?�«³m
�sK�mKr�¶¡�r�z©K�r¾�X½���¯?�sK�¯K´XO�°¾²d®·�³�n}LO�qL²½m�V®¾��r¾¾�W�/��V/½K³q«n��sK´_

È�Èª¾©m�¶c�¶O�,m´®±�µmL�XyK�Kq�qL²½m�³�¬·qm�{sqK�|·L¡�¯KrP_��°/½K�¶/¡�V/�¥�¯K´W
§´S�µqL//Oqm�¬//¢g��r��qL//²½m�³�¬//·qm�L//O�V//¾·L�qm�¶//¡�×s³r//K�×qL//PX�K�×L//·��³�L//·

È±L//z®·L±�V//yK�×qL//_�n//±qKm�È//±K³Kr��×L· ��,È�//y´½�������,�//©K�����qL//²½m�³�¬//·qm�.
¶O�×m´k��³�n²X}Km�{sqK�m´k§´S�¶¡�È©Lgqm�,n±m´O�µr�±�³�Æ��sK��°¾/²c�×s³r/K�×L/·

wL¾��×KrO�U³L�W� ½�°¾®·�³�mqKn±�×mr¡qL¡����qL�©K�VyK�È�L¡�¯m´O�� �
¶c�§´S�LO�¶®IK�¯Ls�«mr�ÈX�³�¶¡�m´®±�§ÅnXyK�°¾²c�¯K´XO�LzO��³�Æ/��x²/_�sK�×L·
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È�¶®IK�r�h�¶O�µr�±�rS�È/�Kq�V/®¾��r¾¾�W�¯KrP_�È¦±´¦c�³�n±n¾yq�°/½K�L/½?�,n±n¾/y
È�r��rO�¨¾©m�m´k��³�|/yrS�°/½K�m´/k�L/½?�.Vz¾±�§´S�{sqK�|·L¡�¯KrP_�«³t©�¯m´O

�r/O�³�µm´/®±�§ÅnX/yK�¯?�¶/O�L/�¶/¡�V/z¾±�¯L´/���¯Ls�¶O�¨�X�×Æ���µr¾y�jyLS
�t/¾±�x/®k��´/�´�qm�V/yK�È¸½nO�.¬¾½L®±�§ÅnXyK�§´S�{sqK�|·L¡�¯KrP_�M´_³

IK�jyLS�³�µm´O�¶_´�§KDy�°½K¨OL��¶®�VyK�]KrlXyK�� �

ʸ˨
ŔČŞĄő˨ãĚŞá˨ ˨

�,§´/S�{sqK�|·L/¡�sK�È/}L±�V®¾���L�WqK�qm�x®k�VkKmrS�M´_³�µL¥n½m�wLyK�rO
È·nO�qm�È®yK�{sqK�mKsL�¶±´¥r·��³�È/½KqKm�mKsL/�V�¾�g�qm�,È©L�×L·nXy³mKm�³�L·

È�qL®/}�¶/O�×n/½n_�n?qm�n/½?���È/½KqKm�È®/yK�{sqK�,È/z®k�§L/y�¯L/½LS�qm�È/X�³
n�±r¾��×����L¸±?�È½KqKm�rO�V�¾�g�qm�,m´}�µm³t�K�n�qm����-VyK�µn}�µm³t�K�n�qm

n²½L®±�VkKmrS�Kq�¯?�x®k�n½LO�¯L²D�°½KrOL²O��È©Lgqm� ½�r¥K�¶¡��È®yK�{sqK�¬`²S
µm³t�K�¶O�Kq�m´k�×n�±r¾��È½KqKm�rO�µn}��ÈÆ/yK�V©³m�¶O�È�r}�UL¾©L�³�x®k�¯K´²�

q´W�ÈSL¾S�§Ly�°½n²c�³�n±sKmrTO /½�§L/y�r/·�,n/}LO�¶X/}Km�¶KmK�«��È®/yK�{sqK�¬`²S
µm³t�K�¶O�µn}�mmr¥�VkKmrS�ÈÆyK�V´¢g�¶O�n½LO�x®k�¯K´²��� �

¶z½L��ÈyqrO� ½�qm�×LS�¯L²D�×mL�X�K�V¾��³�°¾O�×K��³�È�r}�×L·qL¾��¶O�n²O
¶/O�,¯L²Dr¾��È�°¾/²c�,Èq´/W� 6́ /_�qm�µv½³��r/O�¯³t/�K�¯L/®½KLO�mKr/�K�¶/¡�V/�¥�¯K´/W

�n//�¶��L�±K�,L·�¶//½n·�,L//·�|//~lO�³�L·��³�x//®k�,µr//���UL//¡s�n//½LO�,ÈPhX//z�×L·
UL¾©L�×LSr¾��mKr/�K�LK�,n²²¡�VkKmrS�t¾±�Kq�ÈX´¢g�×L·��L/O�,È�r/}�×L/·qL¾��¶/O�n/²O
|¾Sqm�µKq�°X�r//¥�UL¾©L�qm�ÈWL//¾©L�qKr//��×L//·�UL¾©L�°XkKmr//T±�³�ÈX´//¢g�×L//·��×L//·

UL¾©L�rX~¾O�VkKmrS�sK�,È�r}�Å�×L·È�¶ª�L��«s�n±r¾¥���NP/y�Un/n²ªO�qm�r/K�°/½K
�|lS�³�nOL½�|½Kt�K�¯Kr¦½m�È½KqKm�³�U³r[�È©³�,nOL½�|·L¡�¯L²D�U³r[�n}�n·K´k

¶O�µn}mL½�µ³r¥�³m�°¾O�n?qm��qr/����m�MLO�sK�¨�Kng�¶`¾X±�°½K�¶¡�mmr¥�¬¾k³�Un}
�µv½³�¶_´W�¯L½L}�È±L®½K�¶�L_�sK�qr�Å�È¸���µn�L��qL¾��wLyK�rOVyK�� �
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