
 

 

� �
� �
� �
 

Longitudinal Sarfeh, the Guarantee for Eternal 
Inimitability of the Holy Quran 

Mohammad Ali Mohammadi1 

Received: 23/11/2020   Accepted: 10/12/2020 

Abstract 
The miracle of the Qur'an and its miraculous aspects is one of the most 

important Qur'anic issues and the most important way to prove the 

prophethood of the Holy Prophet. The inability of humankind to confront it 

is a belief of all Muslims. Qur'anic scholars have considered some aspects 

for the secret of this inability. Many of them attribute the mystery of 

inimitability of the Qur'an to the nature of the Qur'an, referring to features 

such as expressive miracles, harmony, and unseen and legislative news as 

aspects of the Qur'anic miracles. In contrast, a group has turned to Sarfeh 

(God has dissuaded humans to bring a book similar to the holy Quran). Some 

scholars have considered it as one of the miraculous aspects of the Qur'an 

without choosing or rejecting the theory of Sarfeh. This study is carried out 

using a descriptive-analytical method based on library sources and seeks to 

prove the theory that not only about the Holy Quran, but also about other 

prophetic miracles and the miracles of other prophets, Sarfeh is the cause of 

human inability to conflict with the holy Qur'an. Therefore, the basis of the 

Holy Qur'an is the "the theory of Sarfeh" in the "length of the aspects of 

miracles" and not in its width. That is, "Sarfeh" is "the divine formative will 

to turn people away or dissuade them from the conflicting with the Qur'an. 

Many Sarfeh followers also consider the divine formative will to turn people 

away or dissuade them from the conflicting with the Qur'an to take away the 

motivations or the tools of the conflict or the will of the opponents. In this 

sense, Sarfeh can guarantee the eternal inimitability of the Qur'an. 
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µn¾¢c��
¬¸�sK�È¢½�¯?�sL`�K�µ´_³�³�¯?r��sL`�K�¬¸�³�È±?r��ZgLP�°½rW��rPL/¾S�U´/P±�UL/P[K�×KrO�µKq�°½rW

¬��K��VyK��V/yK�¯L±L®ªz�¶®·�×L·q³LO�sK�¯?�LO�×mq³L®·�sK�r~O�È±K´WL±��¯?r/���¯L/·³vSÈ·´/_³�
r®}rO�È±Ḱ WL±�°½K�sKq�×KrOµm�n±K��×qL¾zO�N/zX²�¯?r/��UKo�¶O�Kq�¯?r��×r½pSL±n²±L®·� 6ry�,¯L±?�sK�¶X/z±Km�,�¶/O

È¥v½³�È±L¾O�sL`�K�¯´c�È½L·�,È¦²·L®·�,ÈP¾��qLPkK, �³È�½r~W�¶O��µqL/}K�¯?r��sL`�K�sK�È·´_³�¯K´²�
µmr¡�¨OL��qm�-n±K�,µn¾½Kr¥�¶�r��¶O�È·³r¥�n±K���¶�r/��¶/½r�±�mq�L½�MLlX±K�¯³nO�t¾±�¯Kq´~±Km�sK�ÈkrO
�¯?�Kq¯?r��sL`�K�µ´_³�sK�È¢½�µmr®}rO�n±K��È�¾�´W�{³q�¶O�|·³vS�°½K�����OL/²�wL/yKrO�³�È/ª¾ªhW

¶±LlOLX¡�°½K�ULP[K�ÈS�qm�³�VyK�×K�¶½r�±��VyK�¬½r¡�¯?r��µqLOqm�L¸²W�¶±�¶¡�,�UKt/`��r/¦½m�qm�¶/¢ªO
¦½m�UKt`��³�×´P±L¾P±K�r�,�×mq³L®·�sK�r~O�t`��Vª��VyK�¶�r��,�� rO�°½K�wLyK�¬½r/¡�¯?r/��µqLOqm�,

�¶�r��¶½r�±���qm�§´��sL`�K�µ´_³��¯?��r��qm�¶±�³�VyK-��È²�½�¶�r����¶OL\�¶O��È/¸©K�È²½´/¢W�µmKqK
¯?r��LO�¶�qL��sK�«mr�¯n±Kmr¥sLO�³��r��rO��VyK��t/¾±�¶�r��¯K³r¾S�sK�×qL¾zO�q´�²��µmKqK�È²½´/¢W

µt¾¦±K�Nªy�¶O�¯?r��LO�¶�qL��sK�«mr�¯n±Kmr¥sLO�³��r��rO�È¸©K�L·��Nª/y�L/½�¶/�qL��qKt/OK�Nª/y�L½
VyK�¯L�qL��µmKqK��È�L²��°½K�¶O�¶�r��n²¡�°¾®�W�Kq�¯?r��¶±Km³L_�×r½pSL±n²±L®·�n±K´W�� 

µuK³n¾ª¡�L·��
×nhWn²±L®·�,�×r½pSL±�,¶�r��,sL`�K�µ´_³�� �
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¬¸�ZgLP�sK�sL`�K��´�´�qm�,V/yK�¬½r/¡�¯?r/��sL/`�K�µ´_³�¶/c�sK�¯?r/��È/²�½�,
.VyK�µt`��V¸_�¯r��ÈÆyK�¯Kn²®~±Km��sL/`�K�µ´_³�³�qKryK�°¾¾PW�³��~¡�×KrO�L·

¯?r��,µmr¡�{ÆW�n±K-�|±Km�¶±�È©³�b¾·�s³rK�«´ª��¶±�³�°¾~¾S�×L·�¶X/z±K´X±�«Kn/¡��sK�n±K
È½LP½s�³�qKryK�¶®·�qKmrO�µmrS�¯?r��ÇL·±n��¶Xz±K´W�«´ª��°½K�sK� ½�r·��sL/`�K�sK�È~lO

n±L½L®²O�Kq�¯?r���r¡�{ÆW�m´k�n½m�¶½³Ks�sK�Èz¡r·�L½´¥�¯L/¾O�Kq�¯?�sL`�K�µ´_³�LW�µm
n²¡��µn��m�¯?�ÈP¾��ÇL·rPk�qm�Kq�¯?r��sL`�K�×K¶Xz±K�n±K,�«L/¢gK�È/·³r¥�³��qL/��,

{sqK�er��ÇL·�µn}�µn±K´k�{sL`�K�¶_³�Kq�¯?�qm�n±K,�·³r¥r/��sL/`�K�r¦½m�È�Kq�¯?
ÈX�¦}�qm�µmr¡�´`Xz_�¯?�È®ª��ÇL·��È�³��n/²²¡,�¯Kq´/~±Km�sK�×qL¾/zO�,�³�sL/`�K�sKq

n/²±L®·�È/²X�¶/IKqK�sK�¯Kr¦½m�È±K´WL±� 6ry�È�¯?�V/�ÆO�qm�Kq�¯?r/���n/²±Km�³��sK�×qL¾/zO
¯Ls�°½K�qm�È®¡�³�¶X}p¥�qm�¯Kn²®~±Km¶X}KmsLO�,��È½³qL/½³q�sK�¯Kr/¦½m�µmKqK�¯n/}�L/O

�¯?r��¶�r���µmr®}�¯?�sL`�K�¶_³�Kq�n±K��V/yK�¯?�¨/¾ªhW�È/S�qm�qLX/}´±�°/½K�¶/d±?�,
ULP[K�È±L/¾O�³�r/¾kK�¶_³�°¾®·��°½sL/`�K�µ´/_³�r/¦½m�L/O�¯?�¶/�OKq�°¾/¾PW�³�¯?�sK�r½p/S� �

VyK�¯?r��� �

���¶�r��¶²¾~¾S��

¶�r/��¶½r�±�¨�K�,V/yK�È±Å´/��¶²¾/~¾S�×KqKm��È/krO��n/½L���n/²±L®·�Kq�¶�r/��¶/½r�±
rO�MLX¡�ËqLOqm�¯L¾½L®·ŤƁƨɕƮƹŤ�¶X/z±Km�¶/½r�±�¯?�sK�r[B/X�Kq�¯L±L®ª/z�mL/�X�K�³��È/©³�-n±K

¶IKqK�¨½Åm�È®±�µn}�n/²¡�V/OL[�Kq�L/�mK�°/½K�n±K´W��È/�L���,µmKs�����,µr·s´/OK�-�������,������
r¦½m�È��O�,È�¯L/½m´¸½�qL/¢�K�sK�N�~²�³�r[BX�Kq�¶�r��N·p��n/²±Km�ÈO�,qL/�±����,L/W

����-µmr¡�¶L�K�¶¡�Èª¾©m�È©³�n±K�,VyK�{³nl�³�È�L¡L±��¯Kq´~±Km�ÈkrO�,�¶�r��Ì½r�±
È²O�¯Kq³m�¶O�Kq�µmKm�VPz±�¶¾K��n±K�ÈO�,qL�±����,LW����� �
V¾�l}�q´¸~�×L·�,È�¶©tX��NX¢�¯K³r¾S�Kq�¶½r�±�°½K�¯Kr¥sL�?��n/²±Km��,È�L/~©K�V/²O

�������,����,N//¾�k�-�������,«������L//½�«L// 6�±�³³¨//�K�°O�È//�È//�r��¯?��n//P�Kq�L����n//²²¡
��,È��Kq�����,������������,¬ªz�-�������,������µn���×K¶½r�±�°¾²c�m´_³�¨�K�qm�t¾±��×K�L/½
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Vym�¬¡��qmµmr¡�n/½mrW�£qt/O�¯Kn²®/~±Km�ÈkrO�¶O�¯?�MLzX±K�ÈXyqm��n/±K��,È±L/�qs�����,�

]����,�����VyK�È�L¡L±�¯L±?�¨½Åm�È©³�-��q���,×n®h����]�,����,������ �
¬¸��f½r/�W�¯?�sK�×qKn/�r��¶/O�m´k�L½�µn}�µmKm�VPz±�¯L±KnO�¶½r�±�°½K�¶¡�×mKr�K�°½rW
µmr¡�n±K�,UqLP��sK�n±K��n¾y��È�Wr�¬/ª���,×n/¸©K�������,�����,�«L/ 6�±��,×r�/}K�������,������,

��gL_��,�gL/_����]�,�����,����,¬ªz´OK�,�È±L¸�/�K�rhO�°OK��,È/z©n±K�«t/g����]�,�����,���-

�,È�´¾y����]�,�����,�������È±Lq�,��ªk��, Þ6ÉK������,�������³�����,�È±L¸�/�K�N/�Kq��N/�Kq

�,È±L¸�//�K�������,������,�È_L//�k��,È//Pªg�È_L//�k�������,������,°OK��«t//g�°OK��,È//z©n±K�«t//g

����]�,�����,����,�×sKq�rl��ÈO�,qL�±����,LW����,�ÈOL/�k��,ÈOL/�k�������,��������,�È/y´©?
��,Èy´©?����]�,�����,���r¾�±�¶_K´k�,�Èy´��°½n©K���,Èªg�������,������� �

�sK�×qL¾/zO�¶/±´®±�×Kr/O�-V/yK�µn}�µmKm�VPz±�t¾±�×r¦½m�¯Kn²®~±Km�¶O�¶�r��Ì½r�±
¯L¥n²z½´±�,È�¶�r/��¯K³r/¾S�sK�Kq�×r�/}K��n/²±Km��q���,È²½qL�/y����]�,�����,����,×qL/��-

����]�,�����,����È±LXyr¸}�q³LO�¶O�È©³�-�,�³�V�ÆO�³�VgL���Z¾g�sK�Kq�¯?r��×r�}K
È�µt//`��¬//�±��n//±Km��,È±LX//yr¸}����]�,����,�������n//®gK�n//²±L®·�¯L¥n²//z½´±�È//krO

�ªk�� Þ6ÉK�,¶X/z±Km�¶�r��¶O�¯ÆIL��sK�t¾±�Kq�È�q��½r}��n±K��, Þ6ÉK��/ªk�������,������È/©³�-
È�r�±�¶O�VPz±�°½K�nyq�,k�sK�³�K³qL±n/}LO�µn/}�È/}L±�UKqL~X±K�L½�µn²z½´±�×L����j¾/}

n¾���MLX¡�qm�t¾±ƸŢŤǇŤ�ŬʭťƲƾƹŤ�È�¶�r��¶O�§´��Kq�¯?r��sL`�K�V¸_��¶Æ��È©³�-n±Km
�È//zª`��,È//zª`����]�,������,������×n//±³Kq�N//���³��,×n//±³Kq�������,�������n//±n�X�

VyK�¶X~¥rO�m´k���´�sK�rkK³K�qm�n¾��j¾}��Èy´��j¾}��qm�t/¾±ŸƅƨƎ��ǀƨƢ�ƨƖǈƾƹŤ
ūǆŶ�ƆťŷƢŞ�ƿŘƅƨƲƹŤ�È�V/½´�W�³�n/¾½BW�Kq�¶�r/��¶/O�§´/��/²¡�¶/½r�±�°/½K�sK�0Kn/�O�È/©³�-n
rOÈ�³�mmr¥��MLX¡�qmƀťƓůƱŤ�È�¯?�M´ªyK�¬�±�³�VgL���Kq�¯?r��sL`�K�¨¾©m��³�n/±Km

È�6mq�Kq�¶�r��¶O�§´��n²¡���,Èy´��������,������� �
qm��´®`��sK�¶�r��Ì½r�±×KnXOK�©´W¶X/}Km�×mL/½s�¯KqKn/�r��¬/~}�¯r��LW�«³m�¯r��qm�n�
VyK��q�����,×n/®h����]�,����,�����qL¾zO�³n±m´O�¶X�r½pS�Kq�¯?�¯L¥qtO�sK�×���,V/�r������,

]����,����¯r��qm�È©³�-��¶XyL¡�¯?�¯KqKn�r��sK�×n�O�×L·V/yK�µn/}��µn/��t/¾±�0Kr/¾kK��sK�×K
µn}�¨½L®X�¯KnO�¯Kq´~±Km�n±K���,×r��_����]�,����,������ �

Archive of SID

www.SID.ir

http://www.SId.ir


�����

�§
Ly

«³
m

�µq
L®
}�
,

«´
y

��
�È
SL¾
S

��,�
t¾
½LS

�
��
��

��

� �

���¶�r��«´¸���

�µuK³�� 3r���¶¾©³K�Uq´��sK�×t¾c�¯n±Kmr¥rO�×L²��¶O�V�©�qm�V/yK�¯?�¨½n/PW�L½�{K�
��,È±L¸��K�N�Kq�������,����°OK�-��,q´�²����]�,�����,����,��L/½�n/}LO��ª��¯n±Kmr¥rO�µK´k

È©Lg�¶O�È©Lg�sK�¯n±Kmr¥rO���,È}r�����]�,����,������ �
�×L²��×KrO¬¸�¶/¡�V/yK�µn/}�¶/IKqK��/½r�W�°½n/²c�¶�r��ÈgÆ��K��L/¸±?�°½r/W

UqLP���n±KsK�� �
���µt¾¦±K�Nª 3y��n/²½?rO�¶/�qL��mn�qm�¶¡�Kq�È±Lz¡�Ët¾¦±K�n±³Knk�È²�½�,�³�Nª/y

°½K�sK�Kq�¯L±?�È��r�²�qL¡�n²¡���,V�r�����]�,����,����- 

���¶�qL�� 5qKtOK�Nªy���³�«´ª��Nªy�È²�½×KrO�«sÅ� 5�qL��¯?r��LO�¶�qL���Nª/y�L½
«´ª��°½K� 5̈ ¾�hW� 5�¾�´W-� �

���³�×rP_�×qKmsLO�¯L�qL��ËmKqK�§L®�K�sK�×r¾¥´ª_���×mq³L/®·�µt/¾¦±K�¯L±?�È²�½
n²X}Km�Kq�×mq³L®·�×KrO�«sÅ�«´ª��³�,¨®��«L��qm�n±³Knk�È©³�,�Kq�¯L±?VkL/y�¯K´WL/±�

³�mr¡�m´OL±�Kq�¯L~½K�ËmKqK���,È²®½�×´ª��������,�����-� �
���È±Kn_³�È±K´WL±��n/±qKm�Kq�¯?r/��LO�¶�qL��n���¶¡�È±Lz¡�È²�½�,¯?r/��È/yqrO�L/O�,

Èqm�È±Kn_³�È®±�¶¡�n²OL½��×q³?n/²±L®·�sK�qL/¾XkK�×³q�sK�³�n±q³L¾O�Kq�¯?r��n²±L®·�n²±K´W
È��r�²�¯?r��n±´}���,eLP��������,������� �

¶�r/��sK��gL/_�³�«L/�±�mKr/�VyK�µn}�¶X�¥�,�§³K��/½r�W�/}K�,×r��������,�������³
°OK�q´�²�n¾y�³�È_L�k�¯L²y�V/yK�«³m��½r�W�ÈPªg�eÆ�©K´OK�³�È�Wr���,È/Pªg�È_L/�k

�������,��������sK¯L²ly�r¥�È±L¸��K�N�Kq�«´y��½r�W�¶O�|½KV/}KmrO�È�m´/}���N/�Kq

�,È±L¸��K�������,������� �

���È©´��¶�r��°¾¾PW��

¶½r�±��¨¢}�¯?�wLyKrO�¶©L��°½K�¶¡�×K¶X�r¥�,�×L/²��¶/O�³�sL/`�K�µ´_³�§´��qm�¶�r�
V/yK�¯?r/��L/O�¶�qL��sK�«mr�¯n±Kmr¥sLO�³��r��rO�È¸©K�È²½´¢W�µmKqK���µmKqK��/ª�X
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�È¸©K�¯?r��×r½pSL±mq³L®·��VyK��È�µmKqK�°½K���hW�µt¾¦±K�Nª/y��r/��qm�n/±K´W�L/·�,
n}LO�¯L�qL��µmKqK�Nªy�³�¶�qL��qKtOK�Nªy���°¾¾PW�×KrO��¶�r�È©´����n/²c�¶/O�¶_´W

VyK�V¾®·K�tILg�¶X¢±� 

�©K��È�«L`±K�È¸©K�µmKqK�LO�L¸²W�UKt`��¶IKqK�m´}��¯³t/�K��È/ª���¨/½Åm�r/O�,�UL/½?
qKm�V©Åm�Nª��°½K�rO�¬½r¡�¯?r�±n�,n²±L���� 7°/ 3� 7¬4̧ 7 ²/5� 3Û/5ª7 P3�� 7°/5�0Æ/ 4y 4q�L²7 ª/ 3y 7q3A� 7n/3�3©� 3³

� 7¬3©� 7° 3� 7¬4̧ 7 ²5� 3³� 3Û¾3ª 3��L² 7� 3�3��³�- 5 Þ6ÉK� 5̄ 7o 5F/5 O�8Å5E� 2º/½@5 O�È5W7B/½� 7̄ 3A� 2§´ 4y 3r5 ©� 3̄ L¡�L� 3³� 3Û¾3ª 3�� 7� 4�7�3±
¬½mLXyr��È±KrPL¾S�´W�sK�|¾S�¶²½?�r·O�,Èkr�L±?�¯L/~½K�sK�̄�n/±K�´/W�r/O�Kq�¯L/~±LXyKm�¶/¡

�¯Lr��³�VyK´k�¶O�t_�¶¡�nyr±�Kq�ÇrPL¾S�b¾·�³�¬¾X�¦±�´W�rO�Kq�ÈkrO�¯LXyKm�³�¬¾X�¥
¶½?�Knk�mq³L¾O�ÇK���r�L��������¶½?�qm����¶/½?�³�n/�q�µq´y�����°/½K�r/O�t/¾±�¬¾·Kr/OK�µq´/y

È®±�¶/IKqK�µt/`��È/¸©K�µmKqK�LO�t_�×rPL¾S�b¾·�¶¡�µn}�n¾¡BW�Nª��mr/¡���¯oK�°/½K�qm
Uqn/��ÇL/²��¶O�UL½?�,�V/yK�µmKqK�³�r/K��,È/yrP�����]�,�����,����]�³����,�������°/½K

¶O�UL½?���°½K�rO�È²}³q¶/¡�n/±qKm�V/©Åm�N/ª�/¾S�sK�UKt/`��q³n/��¶/O�È/¸©K�¯KrPL
�n²Xz�n±³KnkV/yK�b¾·�«L/`±K�qm�¯L/±?�³�/½ �µm´P±�¨�X/z�UKt/`��sK�n/±K���,È½L/P�LP�

����]�,�����,����]�³����,����� 

M��¬½r/¡�¯?r/��¶ª®_�sK�UKt`����g�,UKt/`��¶/IKqK�n/²±L®·�,��/�g�³�µmKqK�L/O
VyK�«L`±K�È²½´¢W� 

]���ÈL¦²·n}LO�n±³Knk�È²½´¢W�µmKqK�¶O�¯?r����g�¶¡�,�L/O�n±K´XO�Èz¡�VyK�§Lh
n²¡�×mq³L®·�¯?r���°ly�r¦½m�¶O�,b¾/·�¶/¡�V/yK�°/½K�È/¸©K�µmKqK��/ª�X��n/±K´X±�x¡
n²¡�¶IKqK�¯?r��n²±L®·� 

m��O�È¸©K�V¾~n/²OL½���hW�MLPyK�µKq�sK�L¾}K�³�q´K�¶¡�¶X�r¥��ª�W�°½K�r-�¯L/²c��¶/¡
�mL��«LK��È�r�n½L���È3O 3A���4 Þ6ÉK��� 2ML3P 7y3B5 O� 8Å5E� 3>L¾ 7}3 7ÁK�×5r 7̀ ½� 7̄ 3A����,qL������]�,�����,��� 

/·��¬½r¡�¯?r��qm�µn}mL½�MLPyK�,�n²X/z·�sL/`�K�µ´_³�¯L®·��,È/P¾��qL/PkK�,È±L/¾O�sL/`�K

³�È¦²·L®·�sL`�K����� 

³��qKn�r��ÈkrO�q´�²KVyK�µn}mL½�×L²��t¾±�¶�r��¯� 
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���¶½r�±�ULP[K��

OV}p¥�¶d±?�ULP[K�×Kr�,m´}�°¾¾PW�n½LO�¨½o�q´K�� �
�©K��È®±��/�h�t¾c�b¾·�n±³Knk�µmKqK�¯³nO�m´/}�,µn/½nS�¶/®·��´/�³�³��r/K�¶/O�L·� �

VyK�È¸©K� 

�¶/XkKmrS�¯Kn/O�ÈÆ/yK�«Æ/¡�¬ª��qm�¶¡�VyK�«ÆyK�UL®ªz�sK�³�°}³q�¶n��°½K
È�m´}� 

M��µmKqK�qm��È²½´¢W�,�Kn¾S��ªlW�t¥r·�mKrÈ®±��×t/¾c�¶O�Knk�µmKqK�r¥K�È²�½�-n²¡
V�r¥��ª�W�,t¾c�¯?�m´_³�,m´O�n·K´k�×q³r��³�È®Xg. 

qKm�µqL/}K�¯Kn/O�t/¾±�¯?r/��UL/½?�È/krO�³�µn}�VOL[�«Æ¡�¬ª��qm�t¾±�¶n��°½K/±�n
�q�����,°¾¸©BX®©Kqn�����]�,�����,����,È½LP�LP��-����]�,�������,����� 

]��r����g�rO�È¸©K�È²½´¢W�µmKqKVyK�¶X�r¥�qKr��¯?���È/ª���¨/½Åm�LO�t¾±�Nª��°½K
È�ULP[K�Èª�±�³�m´}���½rhW�r/O�¶¡�Èª���¨½Åm�¶®·�È�V/©Åm�¯?r/��×r½p/SL±�²¡/²n�,

n²±L���©�µn�L��«³t©�,V`g�«L®WK�Uq³r��³�È¸©K�V®¢g,�È�V/OL[��µmKqK�¶/¡�n/²²¡
�È²½´¢WVyK�¶X�r¥�qKr��¯?r����g�rO�È¸©K-�¯L²c�È/ª�±�¨/½Åm�sK�¶/¡��½rhW��×r½p/SL±

���g�¶½?�n²±L�r`g�����,�¨�LO�È�±�¶½?�Vª 6������������×nhW�UL½?�³��µr�O����m´·�-�������t/¾±
�µn¾®¸�È�m´}��g�rO�È¸©K�È²½´¢W�µmKqKVyK�¶X�r¥��ª�W�¯?r���-��m´/���¶/±´®±�×Kr/O

¯?r����g�sK�¶�½r}�¶½?�qm���3̄ ´ 4�5�Lh3©� 4¶3©�L8 ±5E� 3³� 3r7¡ <p©K�L3²7 © 8t3±� 4° 7h3±�L8±5E���r`g������È²½´¢W���g
��/¾ª¢W�sK�È©L/�W�×qL/O�UKo�³�µn/}�µmKm�VP/z±�n±³Knk�¶O���g�Kr½s�-È�½r~W�¶±�VyK

V/yK�µt²�È�½r~W���N/±L_�sK��/�g��/�hW�³�m´/O�n/·K´k�mKr/�È²½´/¢W��/�g�r½t¥L/±
V}Km�n·K´k�Uq³r��n±³Knk�¶±�,²½Kn}LO�N_K³�Knk�rO�¶¢���,¯Kr¦½m�³�È±L½m�������,���� 

m��¬¸�¶`¾X±�qm�¯?r��LO�×mq³L®·�¯m´P±�°¢®�Vª��°½rW�,VyK�È¸©K�µmKqK� 

/·���³�MLP/yK�,¯?r/��sL`�K�µ´_³�¶¡�µmKm�qKr��ÈOLPyK�,µmKqK�°½K���hW�×KrO�n±³Knk
V//yK�µmKqK�°//½K��//�hW�×Kr//O�È//ªª���È�½r//~W�,È±L//¾O�sL//`�K�µ´//_³�x//S�,È//P¾��qL//PkK�,

³�È¦²·L®·����°¾¾PW�°}³q�³�¶�r��V®¢g�µn²²¡��µn²²¡�b¾·�¶�r��¯³nO�³�VyK�¯?�� /½
È®±�µ´_³�°½K�sK�VyK�§Lh�¯?r��LO�×mq³L®·�¶¡�n²²¡�VOL[�n²±K´W�� �
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VyK�¶½r�±�°½K�¶�Æk�� �
�©K��È¸©K�È²½´¢W�µmKqK�wLyKrO�,�³�mqKn/±�m´/_³�¯?r/��n/²±L®·�È/²X�¶/IKqK�¯L/¢K

�È±Lz¡�n±³Knk�Kqn²}LO�¶X}Km�×mq³L®·�µmKqK�¶¡,�È��r�²�Kq�n²¡�� �
M��È¸©K�µmKqK�sK�r�±��r��,ÈW´P[�³�Èª���Z¾g�sK�,�n/²±L®·�È/²X�¶IKqK�Èª���¯L¢K

Vz¾±�È�X²�¯?r�� 

�¶n��wLyKrO��©K��,«mr�VyK�°¢®�,L¡�¯K´W�³�|±Km�¶X}Km�È��ÈX�³�È©³�-n²}LO
¶O�q´��È�×n_�n²²¡�¶�qL��¯?r��LO�n²·K´k�,È��r/�²��µ´/_³��qm�L/O�Kr/½s�-n±´/}

È�sL`�K�mqKn±�m´_³�¯?r��LO�×mq³L®·�¯L¢K�¶¡�n²®¸��,�¬/·�Kq�sL/`�K�µ´_³�r¥K�ÈXg
n²²¢±��qm�,µt¾¦±K�È®±�m´k�qm�×K���r/�²�Kq�¯L/±?�µt/¾¦±K�³�«t/��n/±³Knk�Kr½s�-n²OL½

È�n²¡��K³qÈª��Ur�g�¶O�M´z²�V½��È�t¾±�¶O�¬IKt��jz��rO�×n·L}�n±K´W��¶ª¾/y³
n}LO�n±³Knk��È�Ur�g�¯?�n½Lr����V�r���³�m´/��©K�¨/g�³�¬IKt/�©K�j/z�O�¶±LhP/y� Þ6ÉK
¬//®¸©K��//�±���¶//®ª¡�,¶//�ÆP©K�^//¸±����-�O�Kq�n//±³Knk�È//²�½¶�j//z��¶ª¾//y³�¬¾®//�W�¯n//}��,L·

µm´~¥�µr¥�¯n}�µmKqK���±�³�L·�¬XkL²}�L·���×Kr/O�Èª/�K�¨/L��t¾±�¯?r��LO�×mq³L®·�qm
�¯?r��LO�×mq³L®·�«n��n±³Knk�µmKqK��È��l}�L½�¶¡�VyK��ÈWKo�sL`�K�¯?r��¶¡�n®¸�

È®±�L½�mqKm�n®¸���n®¸�±�r¥K�ÈXg�,È�Nª/y�Kq�³K�µt/¾¦±K�n/±³Knk�sLO�n/²¡����/�©�x/S
NPy�5n±³Knk�NPy�³�sLy�È�Z�LO�s´y�¨®��qm�¶¡�m´}�,�¯?r��LO�×mq³L®·m´}�È�X²�� �

�Kr½s�-VyK�¶OL~�t¾±�V®���LO�Z¾g� ½�sK�«´¸��°½K�¶O�¶�r�V®����V/yK�È��©
�ª¢��g�qm�§L�X�n±³Knk�¶¡LÈ�«L`±K�¯��³K�sK�V/�L���r/W�³�V¾/����´�³�¶¡�n·m

È��²X®�mmr¥�,�³m�°/½K�r/O�Uqn��m´_³�LO��,n/¾��������,������sK�mKn/��¨/�L���/½r�W
°}³q�V®��� ½mt±�L�ZhO�¶O�³�rW�VyK�rW��È�×³�nz½´±��UqL/P��V®/���K�sK�V/y

¶¡�È��©�ª¢��g�qm�§L�X�n±³KnkÈ�«L`±K���n·m�,¶O���©�¯?�LO�¶¡�Ç´h±�,µt/¾¦±K��ÇK
mqKn±�V¾���«L`±K�³�V�L���rW�¶O�,¯?�rO�Uqn��m´_³�LO���,mKn��¨�L��������,������� �

¶�r��qm�°¾®·�t¾±��r/O�È/¸©K�µmKqK�³�¶/X�r¥��ª�W�¯?r��¶O�È¸©K���©�È²�½�-VyK�¶±´¥
°½K���VyK�n²¡���g�Kq�¯?r��¶¡�r/`g�����µKq�sK�È¢½�³�¯?r����g�×L·�,�sL`�K�µ´_³�¬¸�

L®·��Kr�±K�{r¦½m�µKq�³³VyK�¯L½L®±mq�� �
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�«³m�¶n��°¾¾PW�qmÈ�¬¾½´¥��³�¯?r/��L/O�×mq³L/®·��L/²XK�r/O�È/¸©K�µmKqK�r¥K�m´/_
n}LO�¶X}Kn±�,ÈP¾��qLPkK�,È±L¾O�µ´_³�,�L/O�¶/¡�×mqK´/�r¦½m�³��ÆXkK�«n��³�È¦²·L®·

È�µn/¾L±�¯?r��sL`�K�¯K´²��m´/}�,È®±�È½L/¸²W�¶/O�¯?r/��L/O�×mq³L/®·�¶©LhX/yK�n/²±K´W�,
¶X}p¥qmn²²¡�VOL[�Kq�µn²½?�³�§Lg�,-�°ly�r¦½m�¶O�n/}LP±�È/¸©K��/²�³��r/��r¥K�,�sK

¾g±L·rO�¨¾©m�ÈW´P[�Z�rO�È¯m´P±�°¢®��¯L/¢K�r/O�Kq�µKq�¶d±?�³�mqKn±�m´_³�×mq³L®·
³�Èª���r�±�sK�¶�qL���È�È�r}�mn²O,�VyK�È¸©K��r��³��²�� �

�°lyÅLO�È�Kq�mr¡�°¾¾PW�r½s�¨¢}�¶O�È±KrX�K�wL¾��N©L��qm�¯K´W�� �
���VyK�È¸©K�µmKqK�mq´�¯?r��n²±L®·�È²X�¶IKqK��L²XK������mKr/�sK�µmKqK��ªlW�È/¸©K

VyK�§Lh�����VyK�§Lh�¯?r��n²±L®·�È²X�¶IKqK�xS� 

n}�ULP[K�È±?r��³�Èª���¨½Åm�LO�§³K�¶n����½rhW�¨/½Åm�¯?r/��×r½p/SL±�,�µn/�L�
��©�,V`g�«L®WK�Uq³r��,È¸©K�V®¢g�,�×Kr/O�V/}p¥�¶¡�Èª½Åm�r¦½m�³���g�¶½?

m´O�¶n��°½K�ULP[K��VyK�°}³q�t¾±�«³m�¶n���� �

���m�È©´��¶�r�¯?r��qL[?�q�¯L·³vS��

¶O�È�r�±�µmr¡�¶/IKqK�¶�r/��¶/½r�±�¯KqKn/�r��sK�×qL¾/zO�¶¡�×r¾z�W�nyq�n/±K�,�¶�r/��L/O
×r½pSL±n²±L®·�rO�È¸©K�È²½´¢W�µmKqK�³�È©´��Km�È¦²WL¦²W�¶�OKq�¯?r�mq��UL/P[K�«L/¦²·�L½

µmr¡�n¾¡BW�È¸©K�È²½´¢W�µmKqK�rO�¯L}m´k�¶½r�±�n±K��Vym�È±L/¾O�sL/`�K�¶/¡�È±L/z¡�¬¡�
¶�r��³�¯?r��,¶X�r½pS�Kq�³m�r·�n±K�,¶X}Km�¨½L®W�¶½r�±�°½K�¶O�n±K���n/²c�¯L²ly�¶O�¶KmK�qm
¯?r��sK�°W�È�µqL}K�¯L·³vS�¬¾²¡��� �

È±L¸��K�rhO�¬ªz´OK�q³LO�¶O�,¯?r��sL`�K�mqKm�¶P²_�³m��È¢½��¯?r/��m´/k�¶/O��ª�X
�¬�±�³�V�ÆO�³�VgL������sK�«mr/�°X/}KmsLO�³��r/��¶O�×r¦½m�³?r/��L/O�¶/�qL¯��� �

¶X/z±Km�È²�L/O�×r/K�Kq�¶�r/��³�×r·L/��×r/K�Kq�V/�ÆO�qm�sL`�K�³K�,�³V/yK�n/�X���� �
µn/}�¶X/}KmsLO�¯?�sK�°�L/O�qm�³�t_L/��¯?�L/O�¶/�qL��sK�r·L��qm�¯L�¾ªO�Ì®·��n±K�°OK��«t/g

�,Èz©n±K����]�,�����,���,È�´¾y�-����]�,���,����������£qtO�×sL`�K�¶c�³��sK�r/WrO�³�r/W
È/¸©K��/²�¨/¾©m�¶/O�°�LO�qm�³�t`��×³q�sK�r·L��qm��¾ªO�mKr�K�Ì®·�¶¢²½K�,�L/O�¶/�qL��sK

Archive of SID

www.SID.ir

http://www.SId.ir


�����

¬½
r¡
�¯
?r
��¶
±Km
³L_

�×
r½p

SL±
n²
±L®
·�°

¾®
�W
�,È

©´�
�¶�
r�

��
� �

 

�.n±n}�µn±Lqm�¯?r���,È�´¾y����]�,�����,���� �
�°ly�qmÅLO�¶O�È¸©K�µmKqK�sK�µnL¾±�¯L¾�¶O�°ly�VgKr��-V/yK��¶/¢²½K�«´/¸��È/©³
È¸©K�È�qL��,��sK�Kq�«mr¶X}KmsLO�¶�qL�,�¶/�qL��sK�«mr�°X}KmsLO�rO�È¸©K�µmKqK�¯L®·
VyK�¯?r��LO��È�È�´¾y�¶±´®±�×KrO�nz½´±����°½p/©K�º/OL�l©K³�º/�ÆP©K�¨/·A� Þ6ÉK�L/�m�L®ª�

¯?r�©K�º�qL��È©E�¬¸±Lz©�º�ÆzO�È±L�®©K�°�mK³�¨¡�È��¯´®¾¸½�,�¯L/¾WÃK�°/��K³t`�³
¶ª\®O�,¶X�qL�®©�K³n��½�¬©³�,���l½�¬ª��°/��¬¸�r/��0L/¾¸©E�L�qL/��¯A�º/�ÆP©K�×³o�Èª
Û©o����,È�´¾y����]�,�����,���� �

�°ly�rOKrOÅLO/ 5y�,r�,¯?r/��n/²±L®·�È/²X�¶/IKqK�sK�«mr/�È±K´WL/±�Èª/�K�V/ª��³�sKq�,
VyK�È¸©K�µmKqK�°ly�r¦½m�¶O�³�È¸©K��qL�� 

°OK�µt`��r//O�¯L±L®ª//z��L//®_K�r//¡o�sK�x//S�«t//g�¯?r//��¯m´//O�,�Kq�sL//`�K�µ´//_³
rOÈ�«qL/¸c�¶_³�qm�³�mr®}�È�f½r/�W��n/²¡µn/���°/½K�Kq�sL/`�K�¶/_³�¯L±L®ª/z�sK�×K
È�µn��³�VyK�VgL���Ì_qm�Èª�K�qm�¯?r��¶¡�n²±Km�È�¶�r/��Kq�sL`�K�¶_³�×K�n/²±Km��
¯?�È�n/�±�³�¨/�±�Kq�V/zl±�ÌX/ym�¨/½Åm�µL¥��n/²¡�°OK��,È/z©n±K�«t/g����]�,�����,������sK

jyLS�±�¯K³r¾S�¶O�×³�¶¡�È½L·È�VgL���¶½r��n/·m,�¶/O�È�ÈXgKq��V/�L½qm�¯K´/W�q´/�²
¶�r��sK�×³VyK�È¸©K�È²½´¢W�µmKqK�¯L®·�,-��¶�r/��¯Kr/¢²�UL¸P/}�sK�È¢½�¶±´®±�×KrO
VyK�°½K���m´/O�¶�r/��¶/O�¯?r��sL`�K�r¥K�,�¾�/��n/½LO�f¾/��r¾��³�°½rW�°l/y�°½rW�,

n/}LO�×rX//~¾O�sL/`�K�³�r//X¸O�V/`g�«L/®WK�×KqKm���V/yK�°¾//²c�³K�j/yLS�°¾//³m���b¾//·
�mqKn±��g�È�´ªl°½K�n±³Knk�¶O�n²¡�UL�KrX�K�¶±´¥-�¯L²c�È®±�¶¡��n/²¡��Kr/X�K�n±K´W

µmr¡�t_L��¯?r��¬�±�°½K�LO�Kq�«mr�Krc�/¦½m�È/®�±�¶/O�¶/±�×Kr,��×Kr/O�Kq�mr/��°/½K�Kr/c
yqµmr¡�MLlX±K�V©L��×mr��¶±�×Kr¦½m,�y´�×L���Krc�¶/±�×mr/¡�¨½n/PW�L·muK�¶O�Kq�È
r¾}��°OK��,Èz©n±K�«tg����]�,�����,�����°OK�°ly�°½K�sK�«tg�,¶O��ML/lX±K�¶/O�¶/¡�È©L/\�µv½³

µmr¡�¶IKqK�¯KrPL¾S¶O�,�È��l~�ÈO´k�m´}�Kr/O�¶/LW�V/ª��Kq�È¸©K�µmKqK�×³�×�°/¢®
�¯m´P±È�¯?r��LO�×mq³L®·�n/±Km��¯L®·�¨/�K�¶/¡�¶/±´¥��È/¸©K�µmKqK�¶/O�¯KrPL/¾S�ML/lX±K
VyK,�¬¾¢g� 5n±³Knk�È©³�,È�ML/lX±K�U´/P±�×Kr/O�Kq�mr/��°½rWL/±K´W�³�°½r/X¸O��¶/±�n/²¡
¯K´WL±�Kq�mKr�K�°½rW�,ÈrO�Kq�°X�°½rX¸O�°¾²d®·�n²½t¥�� �
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�qm�V�m�sK¯L²ly�n¾y�È�t¾±�È�Wr�L½qm�¯K´WV��¶�r��sK�×³�q´�²�,�µmKqK�¯L/®·
VyK�È¸©K�È²½´¢W��~½K¶�r��¶½r�±�rO�n¾¡BW�°®��¯L�,�³�¶X�r½pS�t¾±�Kq�¯?r��È±L¾O�sL`�K

È�¶¡�VyK�È±Lz¡�¶_´X�³K�UÅL¢}K�n/²²¡�V/OL[�¶�r/��¯³nO�Kq�¯?r��sL`�K�n²·K´k��
×³�µL¦±�sK�,K�ULP[K�mqKn±�¯L¢K�¶�r��¯³nO�sL`��¬ª���,×n¸©K�������,����-�¯L²c��×³�¶/¡

�È¢½�t¾±�Kq�ÈP¾��qLPkK�¶O�¯?r��sL`�K�µ´_³�sK¶/O�Kq�¯?�È©³�-VyK�¶X�r½pS�sL`�K��È½L/¸²W
È®±�È�L¡�n±Km��¬ª���,×n¸©K�������,�������n¾/y�µL/¦±�sK�È/�Wr���/ª�W�°/½K�r/O�È/¸©K�µmKqK

°ly�rPL¾S�U´P±�¨¾©m�r¥K�³�n²¡�×nhW�UL¾�´�k�°½K�LO�m´_´�¯?r��¶O�¶¡�¶X�r¥��°X/�¦±
V¡rg�L½�³�¯mr/¢±��¯?n/²±LÈ��×n/hW�Uq´/��¯?�qm�,n/}§L/��K�¯L/®·�¶/O�È��/�K³��n/}

�¬ª���,×n¸©K�������,�������V/yK�°/½K�¶�r/��µqLOqm�UL¸P}�sK�È¢½����V/yqm�¶�r/��r/¥K
n}LO�,rX®¡�¯?r��VgL���¶cr·�n}LO�, ½mt±�¶�r��¶O�VyK�rW����È�Wrn¾y�,j/yLS�qm

�È¸©K�µmKqK�¶O�Kq�¯?r��VgL���ngÈ�n±Km�È�³�n/½´¥���×n/g�¶/c�qm�¯?r/��VgL/���¶/¢²½K
n}LOÈ�Knk�¶¡�VyK�¶XzOK³�ÈXhª��¶O�,�n/±Km��È�Kn/k��°¾/®·�qm�¯?r/��VgL/���¶/¡�n/±Km

�r/¥K�³�V/yK�µmr/¡�L�X¡K�qKn��°¾®·�¶O�xS�-VyK�Vhª��×KqKm�,VyK�KqKm�¯ÅK�¶¡�×ng
È�°¾²c�È¸©K�¬ª��qm�¶d±L®·�,VyK�°½K�r¾��qm�Vhª��¶¡�V}p¥��«L/`±K�Kq�m´O�Vhª�

È�mKm���,×n¸©K�¬ª��������,������n¾y�xS�t¾±�VgL���qKn��qm�È�Wr��Vhª��³�È/¸©K
È�Èª�K�¨L��Kq�n±³Knk�µmKqK�n±Km��V½?�q³LO�¶O��V/ª��t/¾±�×r��_�M´��½� Þ6ÉK¯m´/P±�°/¢®�

�V/yK�V/¸_�¯Kn/O�L/½�VyK�V�ÆO�³�VgL���]³K�qm�¯?r��°X�r¥qKr��L½�,¯?r��LO�×mq³L®·
L/¡�°¾/²c�«L/ ±̀K�sK�Kq�«mr�,sL`�K��½r��sK�n±³Knk�¶¡ÈsL/O�×q��¶/O�§´/��¯L/®·�°/½K�³�mqKm

�¶�r�����r�²�¯?r��LO�¶ªOL��Ì~½n±K�sK�«mr�¯mr¡��VyK���¶/½r�±�¶O�UÅL¢}K�¯L~½K�µL¦±�sK
ÈO�sK�È}L±�¶�r��VyK�¯?�È��K³�×L²��¶O�È¸_´W��r/O�È¸©K�V±L®��,¶�r��LO��×r½p/SL±n²±L®·
È�VOL[�¯?r���m´}��,×r��_����]�,����,�������sK�°ly�V�¥�¯K´XO�n½L}�qm�È/¸©K�V±L®�

�qL��rO�È¸©K�È²½´¢W�µmKqK�¶OL\�¶O�,µn²½?�V/yK�¯?r��×r½pSL±��È�t/¾±�¯L/~½K�n/½´¥���¨/�K
È®±�«mr�¶¡�°½K�n²²¡�¶IKqK�¯?r��n²±L�n²±K´W,�VyK�È���-�V/ª��È/©³��°/½KÈ�È±K´WL/±��n/±K´W
�qLk�VgL���L½�¯?r��Ëv½³� 5M´ªyK�³�¬�±�,¯?r��ËmL�©K�°½K�³�n}LO�¶�r���«L/��qm�UÅL/®XgK

rPL¾S�×KrO�sL`�K�ULP[K���³V`g�È�r��³K� 5U´P±�rO�¯?r�� 5̄ m´O�È®±�n²¡�� �
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����ULP[K�¨½Åm��

V}p¥�¶¡�È´¸��¶O�¶�r��ULP[K�×KrO�,È�mr¡�¶L�K�Kq�r½s�¨½Åm�¯K´W�� �

ʹ	ʴ˨
āʭŰí˨ŗ˨ŔĿĚħ˨ ˨

qKm�V©Åm�¶X¢±�°½K�rO�UL½?�ÈkrO±PL/¾S�×nhW�×s³r¾S�¶¡�n�×r½p/SL±mq³L®·�³�¯Kr
UKt`��,VyK�È¸©K�µmKqK�wLyKrO��È/y´�Ur/�g�×nhW�¯L½r_�qm���¶/¡�ÈL/¦²·

n±n?�µsqLP�×KrO�¯KrgLy�,V/�¥�L/¸±?�¶O�Èy´���È/�Kq�rh/y�¨½L/y³�sK�¶/d±?��n/¾±K´W
n¾²¢�¾O�,n¾²¢�¾O����x±´/½�������n±mr¡�×r¥³mL_�¯KrgLy�ÈX�³�,�j/yLS�qm�Èy´�Ur�g
V�¥����n½mq³?�¶d±?³mL_�¶®·�KVy��M�n±³Knk�L±L®·�È/�¨/�LO�Kq�¯?�Çm³s�n/²¡��¶/¡

È®±�¯LLy�¶O�Kq�¯KqL¢·LPW�¨®��Knk�mq?���x±´½�������¯L²c�qm�V/yK�°/}³q�¶/¡��¶/½?�°/½K
mKn/±�µsL_K�³�mr¡�¨�LO�Kq�¯L±?�rhy�n±³Knk�VyK�µn}�f½r�W�¶�½r}��qm�n/±K´XO�È/z¡

n²¡�¬ª��n��È¸©K�rPL¾S�rOKrO�� �
�¬½r¡�¯?r��µqLOqmÈ�n±³Knk�t¾±�n½Lr�����È/5�� 3̄ ³ 4r/8P¢3X½� 3°½p/8©K�È5WL/½?� 7° 3�� 4�5r 7�3B 3y

M�-L/ 5̧ O�K´/4 ²5 7D½�Å�2º½?� 8̈ ¡�K 7³ 3r½� 7̄ 5E� 3³� <� 3h7 ©K� 5r¾3�5 O� 5� 7qÅK��¶/O�°¾/s�qm�¶/¡�Kq�È±L/z¡�Çm³s
£qtO��gL±�È�È~²�¬±Kmr¦O�|½´k�UL½?�sK�n²²¡�¶/½?�r·�r¥K�³��¯L/®½K�¯Kn/O�n/²²¾PO�ÇK

n±q³L¾±����Kr�K��������È/y´�Ur/�g�µqLOqm�¶¡�VyK�ÈWL½?�¶KmK�qm�¶�½r}�¶½?�°½K��
�Ur�g�¯?�UKt`��³VyK�� �

�UqLP��È5WL½?� 7° 3�� 4�5r 7�3B 3y�����VyK�«L�-��sK�¶/¡�ÈWL/½?�r¦½m�³��L¾y�¶O�¶_´W�LO�È©³
µn}mL½�¯K´²��°½K�LO�UKt`��,UL½?�¨L¡��Kn��,VyK�È¸©K�UKt`��,¯L²c��¶¡rX/~¾O�

µmr¡�f½r�W�Nª��°½K�¶O�t¾±�¯Krz���n±K��,ÈyrP�����]�,������,�������t¾±��r��sK�q´�²
È¸©K�UL½?�LO�³rO?�Nz¡�sK�¯KrP¢X�°X}KmsLO�,È/gKrX�K�UKt`��×L�L�W�UL/½?�§L/�OK�,

�È¸©KVyK�È¸©K�UL½?��¾ªPW�×r¾¥´ª_�L½���,ÈyrP�����]�,������,������ �
µn}mL½�r¾yL�W�¶®·�rOKrO�,�¶d±?V/yK�¯Kr/P¢X��±L/�,�r/��,�È/¸©K�°X/}KmsLO�³��/²

VyK��È�¶½?�¶O�§ÅnXyK�°½K�n±K´W�n}LO�¶±´¥�� �
�UqLP��qm��r��sK�m´���È5WL½?� 7° 3�� 4�5r 7�3B 3y�����,�°X/}KmsLO�³��/²�r/O�È/¸©K�µmKqK
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UL½?�sK�q´�²�³�È²½´¢W�,qn��L½�L¸±?�sK�¬ªz�,VyK�UKt`����UL/½?�sK�t/¾±�¬½r¡�¯?r�
VyK�È¸©K��È�×mq³L®·�LO�¯?r����±��±L�Knk�xS�m´}�� �

¯?r��¨[L®�³�¶OL~�UL½?�¯mq³?�,È¸©K��²�³��r���ª�X�VyK�°¢®�°¾²d®·�n}LO�� �
¶¢²½K�¶`¾X±�n/²¡�¶/IKqK�n/±³Knk�UL/½?�¶OL/~�L/½�È¸©K�UKt`��¶OL~�n·K´lO�¶¡r·�,
�³K��±L�n±³KnkÈ�³�m´}�È��³r��Kq�³K�n²¡�� �

ʹ	ʵ˨
˨äŖŊù˨ľİŊ˨ŗ˨ŔĿĚħ˨ ˨

ÆkVyK�°¾²c�§ÅnXyK�°½K�¶��� �
�©K���/�©�µn/�L��wL/yKrO�,¬¾/¢g�n/±³Knk�,?�³�n/±³Knk�¶/O�È/¢½mt±�Z/�LO�¶/d±

q³m�È�µL²¥�sK�¯n}�m´}�,È�«L`±K�|±L¥n²O��g�qm�n·m�� �
M���n½mrW�¯³nO�LO�×mq³L®·�sK�«mr�°X}KmsLO¯?r��,O�n±³Knk�¶O�«mr�È¢½mt±�Z�L
q³m�³�È�µL²¥�sK�¯n}�m´}�� �
]��n±³Knk�xS��¯?r/��L/O�×mq³L/®·��±L/�³�µmKm�«L/`±K�«mr/��/g�qm�Kq��/�©�°½K� �

VyK�µn}�� �
f¾�´W�qm��§³K�¶n�È�¬¾½´¥�L²��°½nO���©�µn�L��K�¶X/z½LO�n/±³Knk�r/O�¶/¡�Vy

¯?�LO��ª¢�¶¡�¶d±?r·�VyK�/½mt±�V/�L�� 5̈ ���«L`±K�¶O ��q³m�V¾/���sK�³È�,m´/}�
n·m�«L`±K���V®¢g�³�§n��×L�X��³�n±³Knk�¨���UL���sK�¯L®ª¢X�eÆ��K�qm���©

³K�KVy��È�N_K³�«r¡�³�m´_�MLO�sK�Kq���©�n¾��j¾}�n²±L®·�ÈkrO��n²±Km��,n/¾������,

�������²½K�¶_´W�¨OL��¶X¢±VyK�¶�r��qKn�r��n¾��j¾}�¶¢-�sK°½K�¶/O�³q��/�©��§ÅnX/yK
È�³�n²¡�È�nz½´±���L±L®·X/}KmsLO�³��r/��¯?r/��sL`�K�V¸_�mKr/�K�¶/¡�V/yK�È/¸©K�°

LOs�³�f¾��±¯?r��LO�¶�qL��sK�Kq�¯L±Kn�,�È/±Kmr¦½³q�³�VyK�¶X}KmsLO�¯?�¶O�×nhW�«L¦²·
¯L/±?�È½L±K´W�°¾��qm�¯?r��LO�¶�qL��sK�¯L±?�,rPL/¾S�U´/P±�r/O�¨/¾©m��V/yK���qm�×³

È�¶KmK�nz½´±���r�©K�È��r®Xz�È©L�W� Þ6ÉK�°���ª©K³¯Lt©K�rk?�È©E�¶²����,�°/�Kp·³
¯L¾O�N`�A³�sL`�ÅK�È��¯L·rO�f�³A����,n¾��������,������ �

rX~¾O�¶¾LK�ÇL®ª�L��,In±³Knk�rO���©�M´_³�¶O�¨n±��U´/P±�M´_³�n²±L�ÈªILz�³
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È�ULP[K�¯?�LO�Kq�×r���r·�qm�«´���«LK�m´_³�M´_³�³�n²²¡���qm�µn/�L��°½K�mrOqL¡
¬ª��m´O�µmrXz¥�«Æ¡L��¶¡�È±Lz¡�³�µI���©�M´_³�¶O�¨n/±K�,�È�r/}��/¾ª¢W�M´/_³

��,È±L¦½LTª¥�È±LOq�������,������,�È½Kn/XOK�«Å?�°/zg��,È/ªg�������,�����,�³�µn/�³�M´/_³
�n¾�³��,È/ªg�������,�����,L¾P±K�V®���M´_³�,�L/¾P±K�V/\�O�M´_³��,È/ªg�������,������³

�«LK�N�±�M´_³��,Èªg������,������È�ULP[K�µn�L��°½K�LO�Kq�n²²¡��� �
�«³m�¶n��f¾�´W�qmÈ�¬¾½´¥��¯L¾�n/�¶/¡�n}LO�¶X�r¦±��ª�W�°½K�rO�È¸©K�µmKqK�r¥K

mqKm�sLO�×mq³L®·�sK�Kq�n²®±K´W�,¶O�«mr�sK�×qL¾zO��L/½�n±qKm�|±Km�sK�È�g�¶¡�¯L±?�µv½³
È��È½Ls?m´k�n²·K´k�n²²¡n±´}�q´¸~�¶�L_�qm�³�,¸_´W�¨OL��¯´X�×mq³L/®·�qm�È

È�¶IKqK�¯?r��LO�n²²¡��¯´X�°½K�m´_³�,K��¾�/�W�L/½�Nª/y�Z�LO�¯?r/��¶/O�«mr/�mL/®X�
n/}�n·K´k-�sK°/½K��/¾�©�n/±³Knk�³q�,�¶X/zO�Kq�µKq�°/½K�V/yK�È±L/z¡�³�Kq�È½L/±K´W�¶/¡

n±qKm�¶�qL��,È/�sLO�È�¯Kn/¾�°/½K�qm�L/S�¶/¡�È±L/z¡�³�mqKm�n/²¸±�,�³�¶®ª¾/z�n/²±L®·
eL`y�,����q�m´kÈ�K´yq�K�n²²¡��qm��×Kr/O�¶/_´W�¨/OL��³�§´/���§L/®XgK�r/¥K��´®`

m´}�µmKm�¯?r��LO�×mq³L®·�Nªy�¯?r��¶O�mL®X�K�,È�m´}��È/z¡�VyK�°¢®�¯Ls�r·�³
n²¡�¶IKqK�Kq�¯?r��n²±L®·���ULP[K�LO�¶¡�ÈWq´��qm�¯m´P±�°¢®¯?r/��L/O�×mq³L/®·�,�°/½K

n}�n·K´k�¶XzO�¶~¾®·�×KrO�µKq�� �

ʹ	ʶ˨
ńķ˨ŏʭÞŎùãĕęŗʭ˙ŕ˨äŋ˨ ˨

¯Kn²®~±Km�sK�×qL¾zO�×³q�Vª��Kq�¨¾©m�°½K�È�¶�r��¶O�¯mq³?�n/²±Km���,È½L/P�LP������,

]��,�������������¨¾©m�°½K�¶�Æk�,VyK�°¾²c�� �
�©K��VyK�V�ÆO�³�VgL���]³K�qm�¯?r��� �
M��°ly�n/}LO��¾ªO�³�f¾���n²cr·�,UÆ/®_�sK�,�¯L/¾�§³Kn/X��³r/g�³�UL/®ª¡

³�VyK�µn}�¶XkLy�«mr�UL®ª¡�°½K�Ën²²½r�?�«mr�n±K�� �
]��msLzO�Kq�UL®ª¡�VyK�qmL��¶¡�Èz¡�,sL/¾±�mq´/�¬ª��³�|±Km�°X}Km�Uq´��qm�,

±?�N¾¡rW�LOL¸�È�msLzO�UÆ®_�³�¶ª®_�n±K´W�� �
m��sK�L`±?�������������������������UL®ª¡�sK�t¾±�¯?r��¶¡�VyK�µn}�¶XkLy,��UL/®ª¡�°XkL/y�¶O�qmL��¶¡�Èz¡
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VyK�¯?r��,m�LONyL²�|±Km�°X}K�,È�n/²¡�¶/IKqK�³�msL/zO�¯?r/��n²±L®·�ÈWÆ®_�n±K´W��
qm�Èª���r�±�sK�¶`¾X±�,VyK�°¢®�¯?r��n²±L®·�È²X�ÌIKqK���L/O�¯L/z±K�m´/k�¯´/c�È¸¦±K³

Uq³r��¶O�¶_´W�È�L®X_K�×L·�,µmr¡��KrXkK�Kq�°ly�,�Ì/h½r��sK�V/yK�°/¢®�¶/±´¦c
LO�³K�È½L±K´W��´��¶¡�n²¡�{³KrW�×t¾c�È±Lz±K.n}�� �

/·��È�r��sK�VyK�µmr¢±�¶IKqK�¯?r��n²±L®·�Èz¡�� �
³���Vª��xS¯mq³L¾±�¯?r��n²±L®·�,n±³Knk�¶¡�VyK�°½K�,|±Km��È±L/z¡�µt/¾¦±K�L/½�L·

n/±qKm�Kq�¯?r/��L/O�×mq³L/®·�n���¶¡³�V/yK�µmr/¡�Nª/y�¯L/±?�sK�,�°/½K��¶�r/��¯L/®·� �
VyK���V/yK�µmr/¡�¶IKqK�t¾±�Kq�¯L·rO�°½K�È�zª��r½r�W�È½LP�LP��¶Æ���,È½L/P�LP�����]�,��,

������������� �
L/P�LP��¶Æ��jyLS�Ì�Æk½�§ÅnX/yK�¶/O�È�ÅL/OV/yK�°¾/²c���³��L/�©K��/�K³�¯L/z±K
VyK�°¾��×L·L²��×KrO�UL®ª¡-��m´/_³�V¸_�¶y�¨L¡�³�LP½s�°ly� ½�ÌIKqK�×KrO�LK

mqKm��°Xz±Km�×q´²ly�¯K´W�³�UL�©,�|/±Km�³��qL��°X}Km��Ì/IKqK�¯K´/W�³�N/yL²�×L/·
¶±Lh¾�����sK�°½K¶y�q´K��,¶±L¥È´/y�³�È/³m�LK�-VyK��L�©K���³�¶O��´Or�È©³K�L¸²W�,

µuK³�¶/¢²½K��r/��³�V/yK��PWr/�È/m?�¶/¡qn�Ë´/��qm�V�L�©�È�´±�¶O�¯LOs�³�L/·�L/·�,
VyK�Èm?�Ìh½r��ÌXkLy�,È®±�Z�LO�«Æ¡�m´}�µt`���n/}LO�§L/h�L/y?��,È½L/P�LP������,�

]����,����� �
È½LP�LP��¶Æ��MK´_�¶O�r¥K�,m´/~±�¶®¾®/��È¸©K�È²½´¢W�µmKqK�,�L/W�×r½p/SL±n²±L®·

È®±�°¾®�W�VL¾��s³q�m´}��È�¯?�È�´/�³�¯L/¢K�sK�r\¡Kng�¶Æ��°ly�n/·L¡-��È/©³
È����°¾·KrO�³�¨½Åm�LO�n½LO�¯?r��µqLOqm�,mq³L/®·�È/ª���¯L/¢K�È/�X²�t/¾±�µn/²½?�qm�×

m´}��È©Lgqm�mL½�×L²��¶O�¶�r��r¥K�¶¡��§´/P��µn}m´/}�,È/¸©K�µmKqK�¶/O�¶/_´W�L/O�V/OL[�,
È��m´}VyK�§Lh�¯?r��LO�×mq³L®·�� �

ʹ	ʷ˨
ŏíĚŃ˨ŐŞ˙Ĭă˨ŗ˨äŖŊù˨˫ĕùęù˨ ˨

È�µn}mL½�×L²��¶O�¶�r��ULP[K�×KrO�¶¡�×r¦½m�¨¾©m�mr¡�¶IKqK�¯K´W�,�È/¸©K�°¾®�W
�VyK�VL¾��LW�§³t±�¯Ls�sK�¯?r��×r½pSL±n²±L®·�rO�È²P�µr/�O,����³��>Kr/yK�-,�������°½r/X¸O
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È�¶¡�Èª¾©m�n²¡�°¾®�W�Kq�Nª��°½K�n±K´W�,�×mq³L/®·�sK�«mr/�°X/}KmsLO�³�È¸©K�µmKqK
VyK�¯?r��LO���,×r��_����]�,����,������ �

ʹ	ʸ˨
āʭŰí˨ęĕ˨ĽŦĄēù˨ŗ˨äăùė˨ěʭČķù˨ ˨

�¶�ÆkVyK�°¾²c�¨¾©m�°½K�� �
�©K��ÈO�VyK�r½pSL±n²±L®·�¯?r��n½mrW�� �
M��È¸©K�È²½´¢W�µmKqK�¶O�¶_´W�¯³nO�,¯?r��ÈWKo�sL`�K�×KrO�¶¡�Èª½Åm�,�µn/}�¶/IKqK

VyK�È�L¡L±�� �
]���¬¸�xS�¯?r��×r½pSL±n²±L®·�¨¾©m�°½rWVyK�È¸©K�È²½´¢W�µmKqK�,�� �

�t¾±�³�È±?r��¨½Åm�LO�§³K�¶n�ÈyqrO�Èl½qLW�×L·�V/yK�µn/}�UL/P[K���UL/P[K�×Kr/O
È�«³m�¶n��V�¥�¯K´W���qLk�×r/K�×L/²��¶/O�³�ÈÆ¡�ULgÆ��K�sK�µt`���µmL/�©K

�n/½nS�{rPL/¾S�V/ym�¶/O�Kq�¯?�n/±³Knk�¶/¡�V/yK�¶/�qL��sK�¬©L/y�³�×nhW�LO�µKr®·
È�n/}LO�×³�V©Lyq�ÈXyKq�¯L~±�LW�mq³?���,È/ªg�������,�����-È/ªg�,�������,�����¨/�L��-

n��,mK�������,�����-��qLk�µt`���r}�°¾©³K�xS�VyK�¯?�¯m´O�µmL�©K�� �
È�L¡L±�n·K´}�sK�È¢½�¯?r��ÈWKo�sL`�K�¶½r�±�¯m´O�,rPL/¾S�¯KqL/½��ÆXkK���ËqL/Oqm

µq´y�VyK�UL½?�³�L·��°OK��,q´}L�����]�,�����,���,µs³qm�µt/��-����]�,�����,���,È±L/}L¡��¾/��-

����]�,�����,���°OK�-��,r¾\¡����]�,�����,���ÈO�,×´y³rO�È�g�-�]�,L/W����,�����,È�´¾/y�-�����,�

]����,������{qKt¥��´®`�sK�È�°}³q�Èl½qLW�×L·�rPL¾S�¯KqL½�ÈkrO�m´}���n/²±L®·
r®��ML�k�°O�,È�¯?r��³t_�Kq�ÈWÆ®_�L�k�¶O�-n²X/z±Km�qm�È©L/g��×KqKm�¯?r/��r/¥K�¶/¡

m´O�ÈWKo�sL`�K�,q´y�³�UL½?�VkL²}�qmL·�µ,�È®±�iq�È�ÆXkK�mKm���¨/¾©m�°/½K�sK�q´/�²
rPL¾S�¯KqL½�¶¡�VyK�¯?�¶±����ÆX/kK�°/½K�³�n²X/}Km�r/�±��ÆX/kK�Èª���¯?r��µqLOqm

rPL/¾S�¯L/s�qm�È/ª���¯?r/��«r½p/TO�r¥K�Kr½s�-m´O�Vyqm�¯L}r�±��¶/¡�µn/}�°½³n/W
VyK�°}³q�Nª���È/ª���¯?r/��sL/O�¬¾±Kn/O�¶OLh��¯Ls�qm�Kq�¯?r��°½³nW�r¥K�ÈXg��L/O

VyK�µn}�VOL[�rWK´W�� �
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���MK´_�³�§L¢}K��

ÈWKo�sL`�K�¯KqKn�r��µL¦±�sK�,¶�r/��¶½r�±�{r½pS�,�¶/©L��°/½K�qm�¶/¡�È½L/²��¶/O�È/Xg
È�µqL}K�L¸±?�sK�ÈkrO�¶O�¶¡�n}LO�¶X}Km�È±K³Kr��×L·nyL��È©LW�VyK�°¢®�µn?�m´}�� �

ʺ	ʴ˨
ěʭČķù˨ĕę˨ŗ˨ŔĿĚħ˨ ˨

¯?r��r¡¬½���L®_K�¶O�Uq´��qm�³�VyK�µt`��§´P��¶�r���,¶/O�¯?r/��r/¦½m��È½L¸²W
¯?r/��n/²±L�¯mq³?�sK�¯Lz±K�Kr½s�-m´O�n·K´l±�qKmq´krO�sL`�K�sK�,�¯K´/W�³�V/z¾±�t_L/�

mqKm�Kq�¯?�×q³?n²±L®·-�qn��n±³Knk�È©³�r¾lzW�Kq�³K�¨���³�|±Km�³�Uµmr¡��L/W�V/yK
n·nO�Vym�sK�Kq�¯?�×q³?n²±L�¶O�È½L±K´W��� �

È�jyLS�qm�V�¥�¯K´W��0Å³K�K�L®_K�sK�q´�²�r¥�,�¯?r��ÈWKo�sL`�K�qm��L®_K�×L�mK
VyK�,�0L¾±L[�-mqKn±�m´_³�È�L®_K�°¾²c�¶�r��¶O�¯Kn�X��mt±�,�×r½r�W�sK�r�±��r��ÈXg

µn?�¶©L��°½K�qm�¶¡�,�rPL/¾S�U´/P±��n/��r/O�Kr/½s�-V/yK�µt/`��L/²��°½K�¶O�t¾±�¯?r�
«r¡K�r�t`��³È�V©Åm�×mq³L®·�sK�«m��n²¡�¬ª���,×n¸©K�������,�����,Èy´��-�����,�

����������,×sKq�È�®g�-��������,������0L\©L[�-�È®±��Ën/±q³?�V¾/�l}�¯³nO�Kq�¯?r��¯K´W
È¸©K�¶/O�¶_´W�¯³nO�³�¯?�V/�r¥�r/�±�qm�¯?�¯m´/O��°¾®·�Uq´/��°/½K�qm��n/±³Knk�¶/¡

�Ur�g�¶O�Kq�¯?r��ÌIKqK�Uqn�n®h�¯Kr¦½m�¶O�¶±�³�µmKm�,UL/P[K�Ur�g�¯?�U´P±�
È�m´}��VyK�µmr¡�Nªy�¯Kr¦½m�sK�Kq�¯?r��n²±L®·�È²X�¯mq³?�¯K´W�¶¢²½K�sK�°¾²d®·�,

µt`��È�VOL[�¯?r��¯m´O��V/OL[�t/¾±�¯?r/��È/WKo�sL/`�K�t/¾±�¶/½r�±�°½K�rOKrO�0L�OKq�-m´}
È�m´}���³�VgL/���sK�¶/_qm�°/½K�¯?r/��UL/½?�r/¥K�È/Xg�¶/¡�V/yK�°½K�qm�°ly�L¸²W

n²X}Kn±�Kq�V�ÆO,�¯?r��sLO�m´O�µt`���� �

ʺ	ʵ˨
ĂŞŋķ˨ŏŘőʭŃ˨ŗ˨ŔĿĚħ˨ ˨

�µn/¾¢c�¶/¡�VyK�µmr¡�µqL}K�¶X¢±�³m�¶O�¶�r��Ì½r�±�mq�×KrO�È²¾®k�È����n¾¸}
VyK�°¾²c�¯?�� �

�©K��V¾ª��«L�� 5̄ ´±L��sK�µmL�XyK�LO�,È�VOL[��sK�¬©L/�� 5UKm´/_´�sK�×m´_´�b¾·�m´}
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¶ª®_�sK�UKm´_´�Ì®·�qm�¯´±L��°½K�³�Vz¾±�L²\Xz�V¾ª��¯´±L��MLX¡��×qL/_�È±L®y?�×L·
VyK��sK�xS�L`±?�VyK�qL¥sLyL±�V¾ª��«L��¯´±L��LO�¶�r��Ì½r�±�¶¡�,Vz¾±�È²X�r½pS�� �
M���¯?r�� 5̄ m´Ot`����V©Lyq�VP·´�n²±L®·��È¥v½³�¶O��³�ÈX¾/�l}�r/�L²��³�L/·

rPL¾S�m´_³� 5È²½´¢W��ϡήѧ̯�VyK��PWr��¯L®·�¯?r�� 5V�¾�g�³�r·´_�¶¡�¶±´¥�,�³�È/ª`W
�È±L��³�È�PW�³�È6ª�� 5m´_³�s³rOrPL¾S�VyK�,�È/�Kt¥�×rK�t¾±�Èg³�È�ªW�³�V©Lyq�«L�

K�wLyKrO�L½Vz¾±�È¸©K�¨�Xz�³�È½L²\XyK�ËmKq-�µmKqK�L/O�n/±³Knk�¶/¡�¬¾½´/¦O�n/½LP±�x/S��×K
×rP_�³�×r¸��Uq´��¶O�³��Lk�,VP·´�°½K�sK�Kq�¯Kr¦½m�VyK�µmr¡�«³rh�L·���,¯L/½³r�

�������,����� �
�°ly�jyLSÅLO�È�Kq�³�È��±�¨¢}�³m�¶O�¯K´W�mr/¡�¶/IKqK�È/ªg���¶/O�¯?�È/��±�j/yLS

VyK�UKt`��¨�K��m´}�¶IKqK�µt`��¨�K�µqLOqm�¶¡�ÈlyLS�r·�,�t/¾±�È/¸©K�¶�r/��µqL/Oqm
È�¶IKqK�m´}��V/yK�°}³q�t¾±�¯?�Èªg�jyLS-�È/¸©K��/²�³��r/��Kr/½s¶/O�,��ÈªL/��¯K´/²�

×´��×´�K�Vª��³�rW�,ª��°¾~±L_È�r¦½m�¨�m´}-�¯L®·��UKt/`��¨/�K�qm�¶/¡�¶±´¥�°¾/²c
VyK��q�����,×n®h����]�,�,�������� �

ʺ	ʶ˨
ĂÝʭÝę˨ŐĠďˏ˨ ˨

¶X�¥�¯Kq´~±Km�ÈkrO�n/±K�¶�r/��{r½p/S�L/O�,È��mqKm�¯L/¢K�¶/¡�¬¾/²¡�§´/P��¬¾±K´/W
Vzy�È±?r��UL½?�³�UL®ª¡�¯³m�³�}LO�¶½L²n��È�¯L±?�n²½´¥�¶�r/��r/¥K��sL/`�K�NP/y

VyK�,°X�n½LO�L¸±�qm�¯?r��5V½�qm�-n}LO�V¡L¡q�È©Lg�V/¡L¡q�¶/¡�¯?r/��°X/�°X/}Kn±�,
VyK�È¸½nO�×rK-�È®±�¯?r��sL`�K�xS�n}LO�¶�r��¶O�n±K´W���,Èªg�������,������� �

n¾y�¶�r��¯KqKn�r��r¦½m�³�È�Wr�,µmKm�jyLS�¨¢}�³m�¶O�Kq�§L¢}K�°½K�n±K�� �
�©K��sL`�K�¶O�È��±�§L¢}K���¨/¾©m�¶/O�¯?r/��sL/`�K�r/¥K�¶/¡�VyK�°½K�§L¢}K�Ì�Æk
Èª�K�VgL���Ì_qm�n}LO�|±m´Oª�K�VgL���,È�qKn±�sL`�K�rO�ÈX©Åm�b¾·�Ì/_qm�qm�Kr½s�-m
Èª�K�·�qm�¯m´Or�t¾c×��VyK�°¢®�×t¾cr·�qmn}LO-�È�L½?��×t/¾c�r/·�x/S�V�¥�¯K´W

°½rWÅLO�qm�¶¡�m�¶_qVyK�,�.VyK�µt`��°OK��,Èz©n±K�«tg����]�,�����,����� �
M���3g�jyLSÈ¸©K�Vhª��¶O�Èª���¶/¡�V/yK�ÈXhª/��r/OKrO�³�¨/¾©m�¶O�t¾c�r·��´�³

Archive of SID

www.SID.ir

http://www.SId.ir


�����

�§
Ly

«³
m

�µq
L®
}�
,

«´
y

��
�È
SL¾
S

��,�
t¾
½LS

�
��
��

��

� �

VyK�µmr¡�qr��¯?�×KrO�n±³Knk���L²\X/z�È´/®��Ën/�L��°/½K�sK�t/¾±�¬½r/¡�¯?r/��§³t±
Vz¾±���V/�ÆO�³�VgL/���sK�ng�°½K�×KqKm�¯?r��¶¡�VyK�µn½m�Vhª��°¾²c�n±³Knk

°½KsK�-n}LO��Kq�¯?�³q°½K�VyK�µmKm�qKr��¶±´¥���l~�xS��¯?r/��¶¡�ÈXgL���ng�¯mr¡
VyK�¯?�×KqKm�¬½r¡�,�¯?r/��×Kr/O�VgL/���sK�n/g�°/½K�qm�¶/¡�VyK�ÈXhª��¨¾©m�¶O

mqKm�m´_³�¬½r¡��°½K�qm�0Å´�K�¯´c�×L_�mqK´�¶±´¥��³�È®±�È/z¡�³�mqKn/±�Kr/c��n/±K´W
¯L®·�-VyK�µmr¢±�°¾²c�³�µmr¡�°¾²c�Knk�Krc�n½´¦O�¡�¶±´¥È®±�È/z¡�¶��n/½´¦O�n/±K´W

mr¡�¨½nPW�qL�¶O�Kq�Èy´�×L���n±³Knk�Krcr¾}�¶±�,��r¦½m�È±K´¾g�L½�¬ª���,×n/¸©K�����,�

������,Èy´��-�������,�������mL½�§ÅnXyK�½m�UKt`��¶O�Kq�µn}È�t/¾±�¯KrPL/¾S�r¦��¯K´/W
���±mr¡���r¥K�V¡L¡q�°zg��n}LO�Vyqm�,È/y´�Ur�g�Krc��L/·muK�×L/_�¶/O�,

Lq�mr¢±�¶IKqK�È�¾h±�³��¾���qL¾zO�³������� �

ʺ	ʷ˨
ãĖĐă˨āʭŰí˨ŗ˨ŔĿĚħ˨ ˨

�×KrO�È½LP�LP��¶Æ��¯m´P±��P�²°½K�×n/hW�UL/½?�L/O�¶�r��¶O�§´���§ÅnX/yK�¶/±´¥
È�n²¡��§ÅnXyK�r·L��µn?�×nhW�UL½?�qm�¶¡�È½L·�,�sK�¯?r/��¶¡�VyK�°½K�rO�§ÅnXyK

Knk�§´yq�³�µn}�§sL±�Knk�¬ª��¶O�³�Knk�Ì¾gL±��³�V/yK�¶X�¦±�{m´k�|¾S�sK�Kq�¯?
È©Lgqm�-n±qKn±�³�¶X}Kn±�È~�±�¬½r¡�¯?r��§³t±�qm�t¾±�°¾�L¾}�¶�r��Ì½r�±�¶¡�,�r/O�L/¸²W

È®±�µsL_K�n±³Knk�¶¡�mqKm�V©Åm�Nª��°½K��°/¢®�-n/²¡�×mq³L®·�¯?r��LO�Èz¡�n·m
n}LO�×r~O�È²X�VyK�,n±³Knk�È©³�m´}�¯?�LO�×mq³L®·��±L���°/½K�r/O�¶�r/��x/S�L/²�

m�Knk�«Æ¡�¯?r��¶¡�mqKn±�V©Å³�VyK�V/yK�µn}�§sL±�³K�Ì¾gL±�sK���L/O�¶/KmK�qm�¶/Æ�
�Ì½?�n²±L®·�ÈWL½?�¶O�µqL}K���m´·�Ëq´y�,���q´/��Ëq´/y�,����>Kr�/}�Ëq´/y�,����Ëq´/y

�Ì½?�³�x±´½���O�>Lz±�Ëq´yr�È�n¾¡BW�¶X¢±�°½K��¶/¡�È©ÅnX/yK�r·L/��³�¯´®��¶¡�n²¡
VyK�µn?�UL½?�°½K�qm�,È©Lgqm�-VyK�n±³Knk��r��sK�¯?r��§³t±�¶O�§ÅnXyK��§´��¶¡

È�V/©Åm�N/ª��°/½K�r/O�r\¡Kn/g�³�VyK�¯K´WL±�Nª��°½K�ULP[K�sK�¶�r��¶O��¶/¡�n/²¡
¬��K�§´yq�VyK��mL��m´k�V©Lyq�qm�� �

�sK�¶¡�×r¦½m�§ÅnXyK�°ly�¶Æ�µn¾®¸��È�m´}�,�r·L��×nhW�UL½?�¶¡�VyK�°½K
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L²��°½K�qm�K¨ª��¶¡�Vy��V/yK�°/½K�¯?r��n²±L®·�¯mq³?�sK�×r~O��L`�³�mKr�K�È±K´WL±
V/yK�¶X}Kn±�¯?�¶O�¶�LgK�r~O�¯´c�¶¡�VyK�Èª½³BW�rO�¨®X~�¯?r��¶¡�,�N½p/¢W�Kq�¯?

µmr¡�³�n/²¢±��qm�Kq�×t/¾c�È/z¡�L/W�¯´/c�-V/yK�µn±L�t_L��t¾±�{r¾�±�¯mq³?�sK�,
È®±�/±�¨/½³BW�¶O�¬ª��Èz¡�Knk�t_�-mq³L¾O�Kq�¯?�¨\�n±K´Wb¾/·�-mqKn�È®±�x¡��¶/O�n/±K´W

mt/¾krO�Knk�LO�¶�qL��,§m�¯LhP/y�×Kn/k�¶/¢²½K�¶/±��¯?r/��¨/\�¯mq³?�sK�Kq�r/~O�×L/·
�n}LO�µmr¡��r�²��,È½LP�LP�����]�,�����,����� �

¶Xz±Km�¬¸�Kq�§L¢}K�°½K�¶�r��¯L�©Ll�,MLX¡�qm�0L/P©L��µmr¡�¨/�±�¯L/~½L·��n/±K��,È�´¾/y

����]�,�����,��,È~¡qs�-�����,�]����,���,È±L/�qs�-����]�,��,���������È/krO�È/Xg��n/²±L®·
µn¾}´S�¬~c�§´��°½K�sK�×nhW�UL½?�¨¾©m�¶O�ÈOL�k��n±K��,ÈOL�k�������,������ �

jyLS�¶¡�VyK�°½K�¯?�µn}�n¾¡BW�¯?�rO�¯?r��qm�¶d±?�,� 5̄ mq³?�sK�«mr/�È±K´WL/±��n/²±L
È±K´WL±�³�t`��°½K�V¸_�³� 6ry�LK�-VyK�¯?r��,¾O�¶½?�qmVyK�µn~±�¯L���°/¢®�È±K´WL/±�°½K

�qLk�VgL���¨¾©m�¶O�VyK�L/½�¯?r/��ËmL�©K�³m�r/·�L/½�¯?�Ëv/½³� 5M´ª/yK�³�¬/�±��¨/K´��L/½
n±³Knk�¶¡�n}LO�V¸_�°½K�¶O�VyK�°¢®�t¾±�³�n}LO�×r¦½m��×L/·³r¾±�¬·�qn��r·�Kq�«mr

n±t½rO�¬·�×³q�Kq�m´k�,È�sLO�qL¡�°½K�sK��¶�qL��×KrO�¶¡�Kq�È´ª��³�mqKm�«sÅ�¯?r/��L/O
VyK�,È�Nª/y�¯L/±?�sK��×Kr/O�sL/`�K�UL/P[K�«L/��qm�UÅL/®XgK�°/½K�³�n/²¡rPL/¾S��³
V`g��5̄ m´O�È®±�È�r��³K� 5U´P±�rO�¯?r��n²¡-��¯?�UL/P[K�È/S�qm�¯?r/��¶d±?�r¦½m�UqLP��¶O
VyK�,�°/¢®�³�V¡L/y�¯L/±?�È±K´WL±�Vª��sK�È©³�-VyK�¯?r��n²±L®·�ÌIKqK�sK�«mr�È±K´WL±

L±�Vª��VyKn}LO�¶�r��³�È¸©K��²�¯L±?�È±K´W�� �

ʺ	ʸ˨
ãĖŒőʭ˙ŕ˨ŗ˨ŔĿĚħ˨ ˨

�¶�r��Ì½r�±�rO�¶¡�×r¦½m�§L¢}K�mqK³µn}�,�V/yqm�¶�r/��¶O�§´��r¥K�¶¡�VyK�°½K
n}LO�,¯?r��§³t±�sK�¨P��n½LO�r��¯L¾M�L·�,�Kr/½s�-n/}LO�¶X}Km�m´_³�¯?r��¶OL~�ÈWKqLP�

È¸©K��r��³��²�,�ÈXg�³�¯?r��§³t±�¯Ls�sK�n�O�¨L}�-V/yK�¯?r��×nhW�¯Ls�sK�n�O
È©Lgqm�n}LO�¯?r��ng�qm�V�ÆO�³�VgL���qm�¶¡�ÈWKqLP��¶¡r��¯L¾�qm�,M��×L/·�¨/P�

�mqKn±�m´_³�¯?r��§³t±�sK��,È±Æ�LO�������,������ �
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¶�r��¶O�¯ÆIL��Kr½s�-VyK�°}³q�¨¾©m�°½K�jyLS�,�sK�¨/P��f¾���ÈWL®ª¡�m´_³�L¸²W�¶±
È®±�mq�Kq�¯?r��§³t±�¯Ls�n²²¡�,È�¶�r��¨¾©m�Kq�ÈWÆ®_�°¾²c�m´_³�¶¢ªO�n²±Km�� �

ʺ	ʹ˨
äőùĖċŗ˨äőùŘăʭő˨ŗ˨ŔĿĚħ˨ ˨

¶X�¥�·K´lO�È±Lz¡�r¥K�n±K²n²²¡�¶IKqK�¯?r��n²±L®·�È²X�n�,mqKm�sL/O�Kq�³K�¶/¡�È�±L/�,
È®±�µn·L~�È©Lgqm�-n²¡�È�¯L±?��±L�n±³Knk�r¥K�¶¡�m´/}�,�wL/zgK�Kq��±L/�°/½K�n/½LO
_³�³�n²²¡�È�±L�°¾²c�m´¢½�×KrO�Kq�«L/��qm�¯L/±?�«´/ª��¶/¡�n/²²¡�qL/¸�K�³�¨/�±�r¦½n

m´/O�°¾/²c�r/¥K�³�VyK�µn}�Nªy�¯L±?�sK�¯?r��LO�¶�qL��,È�¨/�±�rWK´/W�¶/O�n/½LO��-n/}
È©Lgqm��mqKn±�m´_³�Èª�±�°¾²c�L¸²W�¶±�¶¡��,È²®½�×´ª��������,�����,È±L/�qs�-����]�,�����,

�����,È�¶¢ªO�n²X�¥��/\�¬¾·K´/lO�r¥K�¬·�LÈ�Kq�¯?�¨�¬¾½´/¥�,¶±L/z�K�¯L/®·�L/¸²½K��×L·
�VyK�¯L¾²¾~¾S�§L�±K������� �

�«L/��qm�¯Kr/¦½m�¶/¡�n/±qKn±�L/�mK�¶�r/��¯KqKn�r��Kr½s�-Vz¾±�mqK³�t¾±�§L¢}K�°½K
¶�qL��,È�wLzgK�m´k�qm�Kq��r��³��²�V©Lg��¶O�Krc�¶¡�m´}�§L¢}K�¯L±KnO�LW�n²²¡

³�VyK�µn~±�¨�±�rWK´W������±�sL¾±�°¾²d®·V/yK��±L/�n±³Knk�n²²¡�wLzgK�Vz¾��qm���/�K³
mqKm�m´_³�Nª��³m�L`²½K�qm���±L/�m´/_³�wLzgK�×r¦½m�³��±L�m´_³�È¢½���×L�n/

¶�r��¯KqKn�r��,VyK�È©³K�,È³m�¶±��¶sÆ��m´/_³�wL/zgK�³��±L/�m´/_³�°¾/O�t¾±�×K
V}Km�m´_³�r¥K�m´}�¶X�¥�¶¡�Vz¾±��±L�,È�wLzgK�Kq�¯?�n½LO�n±mr¡�� �

°¢®�m´}�¶X�¥�VyK��L¡�MK´_�°½KwL/zgK�L/½��±L/�m´/_³�Kr½s�-Vz¾±�È��È/±mr¡
r¾k�L½�VyK���³�n/²²¡�wL/zgK�n/½LO�¶¡�µn}�Nªy�L¸±?�sK�³�µm´O�Uqn��³�µt¾¦±K�°½K�r¥K

È�m´/k�qm�Kq�«n/��°½K�mKr�K�³�µm´P±�ÈWqn��¨�K�sK�r¥K�K�¶/¡�n/²²¾O�³�V/z¾±�¶�r/��°/½
�©Ll�¶½r�±�¯L®·¯L�VyK�¶�r����jyLS�qm¬¾½´/¥��±L/�,È/¸©K�µmKqK�È/²�½,�mqKm�m´/_³�,

wLzgK�È©³�Vz¾±�×q³r��¯?�¯mr¡-�°ly�r¦½m�¶O�,�n/²¡�V/OL[�¶¡�mqKn±�m´_³�Èª¾©m
VyK�È¸©K�µmKqK��ª�X�¶d±?�¶®·wLzgK�n½LO�,�n/}LO�È±mr¡���mqKm�m´/_³�È/±K³Kr��mqK´/

¯Lz±K�¶ª®_�sK�UL�´ªl��g�qm�È¸©K�È²½´¢W�µmKqK��ª�X�¶¡�K�¶¡�VyK�L·��/�±�³�¨�K�s
n±qKn±�È·L¥?�b¾·�¯?���n²±L®·��4¶3©� 8m 3r 3�Æ3��0K> 7́ 4y� 2« 7́ 3�5 O� 4 Þ6ÉK� 3mKq3A�Ko5E� 3³���n�q������ �
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ʺ	ʺ˨
ûùĚķù˨ŌŦğù˨ŗ˨ŔĿĚħ˨ ˨

¶X�¥�n/}LO�Vyqm�¶�r��¶O�§´��r¥K�n±K�,Mr��Ì/®·�n/½LO�È�¯L®ª/z�L/·��qm�³�n±n/}
�U´P±rPL¾S��È®±� }�È�KqL¢}?�L¸±?�Kr½s�-n±mr¡�n±n½m�n±qKm�¶¡�È´ª��,�«L/��qm

È�Nª/y�L/¸±?�sK�¯?r/��L/O�¶�qL���U´/P±�qm�È¢/}�×L/_��r/��°/½K�L/O�³�m´/}�rPL/¾S
«r¡K��®±�È�LOÈ�È©Lgqm�-n±L�r��sK�×qL¾zO�¶¡M�L·n±L�È�L/O�m´k��OLy�°½m�qm�,�n/±

³�°½KsK�-n±mr¡�N½p¢W�Kq�¬��K�rPL¾S�È�VOL[�³q�m´/}�r��sK�È´/ª�M��L/·�µn/~±�Nª/y
�m´O��,È±L_r_�������,������� �

�¶O�È�Wrn¾yVyK�µmKm�jyLS�°¾²c�§ÅnXyK�°½K��±?�Vz¾±�n¾�OL¯��V/©Lg�°/½K�ÈX�³
n±mr¡�wLzgK�m´k�qm�Kq�,O�Kq�¯?È�VPz±��mL�W�³��L�WK�¶��n±mKm�L/½È��¶/¡�n²X/}Kn²S

µn}�³mL_�n±KxTy�-��rh/y�Kq�¯?r/��È·L/¥n/±n±K´k�³�������¶/_´X�§L¢/}K�°/½K�È/¸¦±K³
�¯L�©LlMr��r¥K�-Vz·�t¾±�¶�r��È�L·�¯?r��VgL���¶¡�n²Xz±Km�,�qLk��³�V/yK�µmL�©K
f¾���Vz¾±�¯?r��¶¾P}�L¸±?� 5«Æ¡�°½rW�,�sLO�Krc�xSrPL/¾S��n/±mr¢±��½n/�W�Kq���¬/ª�

�,×n¸©K�������,�����,Èy´��-�������,�����,×sKq�È�®g�-����,���������� �
°½K�r¦½m�jyLS�¶¡�VyK��°¾O�sL/`�K�¶/O�°¾�½���³�¯KrPL/¾S�U´/�m�{r½p/S���Ì/sÆ

Vz¾±�È¦~¾®·���rPL¾S�sK�È±K³Kr��UKt`��¶¡�×mKr�K�LzO�¶c¬��K���¯KrPL¾S�r¦½m�L½
µmKm�«L`±K�¯KrPL¾S�¶d±?�n²X}Km�°¾�½�³�n±n½m�n/±K�,V/yK�µt/`��,�¶/O�¯n¾/yq�×Kr/O�È/©³

¶²¾¡�L½�×mL�qp¥m³s���L²�n²X}Km�¯KrPL¾S�¶O�¶¡�×K�,È®±�Kq�¯L±?�U´�m�Sn²X�r½p�� �

ʺ	ʻ˨
Ěþċ˨ŗ˨ŔĿĚħ˨ ˨

¶�r��§´��§´P��ÌsÅ�,VyK�rP_�{r½pS-�r/P_�§´P��È©³�,V/yK�¨/�LO-��Ì/½r�±�x/S
VyK�¨�LO�t¾±�¶�r��� �

�§ÅnXyK�ÅLOVyK�°}³q�|lyLS�³�{³nl�t¾±�� �
�©K���¶/¡�V/yK�×qL/¡�µt/`��0Å´/�K�³�V/yK�°¾/²c�t¾±�¯KrPL¾S�r¦½m�UKt`��qm

¯?�n²±L®·�¯mq³?�sK�¯Kr¦½m��t_L��sK�«mr/�t`��¶¡�Vz¾±�Vym�qm�Èª¾©m�b¾·�³�n²±L®O
¬¾±KnO�×qL¾XkK�Kq�UKt`��n²±L®·�Èª®��ÌIKqK�� �
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M���qLX�¥ÅLO��Uq´/��¯?�qm�Kr/½s�-V/yK�er/��t¾±�¯?r��ÈWKo�sL`�K�Ì½r�±�ËqLOqm
�´��V/�ÆO�³�VgL/���NP/y�¶/O�«mr/�t¾±��¯?r/��n/²±L®·�È/²X�¯mq³?�sK�¯?r/��ËmL/�©K

¯K´WL±���n±³Knk�³�n±K¶O�Kq�¯?r�¶±´¥�§sL±�×K��qm�«mr�¶¡�VyK�µm´r�¯m´/P±�°¢®��Ì/IKqK
n±q´P`�¯?r��n²±L®·�È²X��«mr�rP_�¨¾©m�r¥K�xS�,n/}LO�¯L±?�È±K´WL±qm�,�°½K��°¾/O�µqL/O

mqKn±�m´_³�ÈW³L�W�¶�r��³�ÈWKo�sL`�K�Ì½r�±�� �

ʺ	ʼ˨
ŏʭÞŎù˨ ˑ̨ ŞŊĕ˨ŐŰĚĄŖý˨ʯĵŘŃŗ˨ ˨

×t¾c�¯L¢K�×KrO�¨¾©m�°½rX¸O�,K�¯?��´�³Vy��¯?r/��sL/`�K�V/¸_�r/¥K�,�³�¶�r/�
m´O�¯?r��n²±L®·�È²X�¯mq³?�sK�«mr�°X}KmsLO�,b¾·�n½LP±��¯?r/��n²±L®·�È²X�n±K´XO�x¡
È©Lgqm�-n²¡�¶�r��¯?r��×nhW�¶O�jyLS�qm�³��³�¶X/}p¥�qm�¶®ª¾/z�n/²±L®·�×mKr/�K�¶¡

µm�r�Lg�§Lg�qm�r�±�L·�,°X�È�n�³�µmr¡�¶�r��È½L·�×mq³L®·�¯?r��LO�n±K�µmr¡�n±K��� �
�qmjyLS�V�¥�¯K´X¾�§L¢}K�°½K�¶O��� �
�©K���È�Wrn¾yÈ�n½´¥��b¾·��sK�rWL/yq�«r/¡K�rPL/¾S� 5U´P±�rO�¯?r��V©Åm�qm�t¾c

�r/¦½m�r/¥K�-n/·m�«L/`±K�Kq��¾l/y�Ì/�qL��¯?�¶/¡�V/�L½�¯L¢K�¶®ª¾z�¶¡�Vz¾±�°½K
Mr��×Lh���,È®±��²�¶�qL��sK�n±n}�,È�¶/�qL��¶®ª¾/z�n/²±L®·�t¾±�L¸±?��³�n/±mr¡
È�¨¢~�qL¡�n}���-mr/¡�¶/�qL��¯?r/��L/O�|ª¾�L/OK�¯?�LO�¶®ª¾z�¶¡�°¾®·�xS��È/©³

¶�qL��°¾²c�Mr��¯L�¾ªO�³�¯Lh¾���n±mr¢±�×K���VyK�¶�r��Ën¾���rO�È²}³q�¨¾©m�m´k
��,×n¸©K�¬ª��������,������� �

�±L��Kq�q´¡p�jyLS�Èz¡�VyK�°¢®�±�µn/²²¡¶®ª¾/z�r/O�µ³Æ/��Kr/½s�-n/±Kn�,�r/OKrO
q´¸~�,µmr¡�¶�qL��¯?r��LO�×mL½s�mKr�K��n/½LO�³�mqKm�¶KmK�¶�qL��°½K�t¾±�µs³rK�³�n±K

µmr¡�¶�qL��¯?r��LO�¶¡�×mKr�K�r¦½m�³�¶®ª¾z�mr¡�VOL[�n±K�,µr/¸O�b¾/·��³�|/±Km�sK�×K
n±m´O�µmrP±�V�ÆO�³�VgL���� �

M���¶IKqK�¯Kr¦½m�³�¶®ª¾z�¶d±?µmr¡�n±K�,V/z¾±�¯?r/��n²±L®·�È²X�ÌIKqK�³�¶�qL��,
UL/®ª¡�sK�r/¦½m�È/krO�L/O�³�¶X�r¥�Kq�¯?r��UL½?�ÈkrO�sK�ÈWÆ®_�³�UL®ª¡�¶¢ªO�,�¶/O

°½KsK�-VyK�µmKm�qKr��r¦½n¢½�qL²¡�¯´¦®·L±�Èª¢}�n/¾L±�ÈOmK�×msm�Kq�¯?�«L±�n½LO�³q��
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È�È²X��qm�¶/�qL��§´/�K�¶/¡�n/²¡�×mq³L/®·�¯?r/��LO�n±K´W�-n/}LO�µn/}�V/½L�q�¯?
È©Lgqm�µmr¡�¶IKqK�¯Kr¦½m�³�¶®ª¾z�¶d±?�qm�¶¡�n±K�,�V/yK�µn/~±�V½L�q�¶�qL��§´�K

��,ÈOL�k������,������������ �

¶`¾X±�×r¾¥��

È¸©K�È²½´¢W�µmKqK�,n/²¡�¶/IKqK�Kq�¯?r��n²±L®·�n±K´X±�Èz¡�¶¡�¶X�r¥��ª�W�°½K�rO����/�hW
È/�«L/`±K�ÈOLP/yK�³�¨/ª��µKq�sK�È¸©K�µmKqK�È±L/¾O�sL/`�K�¶/¡�m´/}�,È/P¾��qL/PkK�,sL/`�K�

È¦²·L®·�,sL`�K�È®ª�³�È�½r~W�sL`�K�,����®·K�MLP/yK�³�¨/ª��°/½K�sK�×m´/®±�È/¦-n/±�
°½KsK�³q�NyL²�¯?r/��×r½p/SL±n²±L®·�UL/P[K�×KrO�¶_³�°½rW�,�×L/²��¶/O�¶�r/��{r½p/S

È�¯?�LO�¶¡�VyK�µn}mL½�mr¡�°¾®�W�Kq�¯?r��¶±Km³L_�×r½pSL±n²±L®·�¯K´W��� �
¶�r��Ì½r�±��³�V/yK�¯?r/��È/WKo�sL/`�K�Ì/½r�±�§´/��qm�µn/}mL½�«´¸��¶OÈ��n/±K´W

�sK�×qL¾zO�×´¦lyLS|yrS�L·�n}LO�UL¸P}�³�� �
� ���
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ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

� �
��Ƽɔƅȕ�ƿŘƅƱ� 

��ǄƦʮũƹŤ�;ǆǁ� 

�� °OK�Èz©n±K�«tg�,Èª���°O��n/®gK�����������ƸƨŻǂƹŤǇ�ŗŤǈƨǅʭŤǇ�ƸƨƺƾƹŤ�ͳƨƭ�ƸƨƓƮƹŤ��U³r/¾O��qKm�
º¾®ª�©K�NX¢©K� 

�� °OK�q´}L��,n®h�°O��r·L������������ƅɔǈǂůƹŤǇ�ƅɔƅŻůƹŤ�ƅɕƋƮŮ��U³r¾O��j½qLX©K�ºzyD� 

�� °OK�r¾\¡�,³r®��°O�¨¾�L®yK�����������ƼɕƟƣƹŤ�ƿŘƅƲƹŤ�ƅɕƋƮŮ��U³r¾O��qKm�º¾®ª�©K�NX¢©K�� �
�� °OK�q´�²�,n®h�°O��«r¢�����������ŦƅƣƹŤ�ƿťƋƹ��¬���¹s´h©K�MmK� 

�� µr·s´OK�,n®h�����������ɒƅũƹŤ�ŪƇŷƣƾƹŤ��µr·L���ÈOr�©K�r¢�©KqKm� 

�� ×r�//}K�,¨¾�L®//yK�°//O�È//ª������������ǀɕƺƨƨƓƾƹŤ�ƫʮůƨƨžŤ�Ǉ�ǀɕɕƽʮƨƨƊʭŤ�ŬʭťƨƨƲƽ��U³r//¾O��� �
qKm�r~²©K� 
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